
A
S

R
M

 2
0

1
4

 A
N

N
U

A
L M

E
E

TIN
G

 P
R

O
G

R
A

M
 S

U
P

P
LE

M
E

N
T

VOL. 102 NO. 3S SEPTEMBER 2014 WWW.FERTSTERT.ORG

ASRM
A M E R I C A N  S O C I E T Y  F O R
R E P R O D U C T I V E  M E D I C I N E

H A W A I I   2 014
o c t o b e r  1 8 - 2 2

Supplement to:

Scientifi c Program Supplement: 
Oral and Poster Session Abstracts

IN
SE

RT
 A

DVE
RT

FNS_v102_i3_sS_COVER.indd   1FNS_v102_i3_sS_COVER.indd   1 21-08-2014   21:05:2921-08-2014   21:05:29



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ASRM 2014
SCIENTIFIC ABSTRACTS to be presented at the 70th Annual Meeting
of the American Society for Reproductive Medicine, October 18-22,
2014, Honolulu, Hawaii.

(e2) ORAL SESSION
(e141) POSTER SESSION
(e357) AUTHOR INDEX
(e376) TOPIC INDEX
(e378) AUTHOR AND SPOUSE/PARTNER DISCLOSURES INDEX

October 18-22, 2014
Honolulu, HI

These abstracts of research studies, printed as submitted by the authors, are presented
in the ASRM 2014 meeting sessions and are published in the order of their
presentation. Abstracts of plenary lectures, symposia and interactive sessions are
not included.

Copyright ª2014 American Society for Reproductive Medicine,
1209 Montgomery Highway, Birmingham, Alabama 35216-2809



The following papers are candidates for the ASRM Scientific Program
Prize Paper Awards. Additional candidates will be presented during
the Prize Paper Candidates’ Session on Tuesday.

PRIZE PAPER SESSIONS 1

O-1 Monday, October 20, 2014 11:15 AM

SPECIALRESEARCHPRESENTATION: DEFININGTHEROLEOF
GHRELIN IN WOUND HEALING AND THE INFLAMMATORY
RESPONSE IN THE POST-OPERATIVE SETTING. K. Hwang,a

E. Bianchi,a M. Sigman,a D. J. Lamb,b K. Boekelheide.a aDepartment of
Surgery (Urology), Brown University, Providence, RI; bDepartment of Urol-
ogy, Baylor College of Medicine, Houston, TX.

OBJECTIVE: Peritoneal adhesion formation is a well-recognized conse-
quence of abdominal and pelvic surgery, causing infertility, chronic pelvic
pain and intestinal obstruction. We hypothesized that ghrelin, a 28 amino
acid peptide predominantly found in the stomach, can play an important
role in reducing adhesion formation in order to establish a novel approach
to prevent post-operative surgical adhesions. The purpose of the study is to
define the role that ghrelin plays in wound healing in a post-surgical animal
model and to determine the molecular mechanism by which ghrelin impacts
the inflammatory response and adhesion formation.

DESIGN: Three mouse models were used: C57BL/6, Ghrelin-KO and
growth hormone secretagogue receptor-KO (GHSR-KO). The mice were sub-
jected to amidline laparotomy in order to establish a peritoneal adhesionmodel
and were randomly separated into two groups: treatment group (ghrelin) and
control group (saline). Alzetmini-pumpswere implanted in the peritoneal cav-
ity providing a continuous infusionofghrelin or saline for 14dayspost-surgery.

MATERIALS ANDMETHODS: Peritoneal adhesions were created using
an ischemic button model with cecal abrasions and monolateral abdominal
cryptorchidism. Peritoneal tissue from ischemic buttons was analyzed for
tensile strength at break using a tensiometer (Intron, USA). The tissue was
pulled at a rate of 8 mm/min until breakage occurred. Surgically induced un-
descended right testis was harvested to determine gene/protein expression of
neo-collagens (Masson’s trichrome, picro-sirius red stain), and inflammatory
markers by immunohistochemistry, immunofluorescence and RT-PCR.
Serum and peritoneal TNF-alpha concentration were quantified by ELISA.
Data was analyzed using Student’s t-test or ANOVA (p <0.05).

RESULTS: The ghrelin treatment significantly reduced adhesion forma-
tion in Wild type and Ghrelin-KO mice. We found a similar post-surgical
adhesion score in treated and control GHSR-KO mice. Ghrelin’s adhesion
reduction seems to be mediated via GHSR receptor. We found a significant
difference in expression of reduced inflammatory markers and histological
evidence of decreased collagen deposition after ghrelin treatment in Wild
type and Ghrelin KO-mice.

CONCLUSION: Our work indicates that ghrelin may improve surgical
outcomes by reducing peritoneal adhesion formation and inflammatory
response. GHSR receptor shows a significant involvement in the ghrelin’s
peritoneal adhesion reduction.

Supported by: ASRM Research Grant and Lifespan Seed Grant Program
for Research.

O-2 Monday, October 20, 2014 11:30 AM

EFFECTS OF PRECONCEPTION INTERVENTION ON THE PCOS
PHENOTYPE, OVULATION, AND LIVE BIRTH RATES: A MULTI-
CENTER, MULTI-PHASE RCT. R. S. Legro,a W. C. Dodson,a

A. R. Kunselman,a P. M. Kris-Etherton,a K. C. Allison,b D. B. Sarwer,b

A. Dokras,b C. Coutifaris.b aPenn State, Hershey, PA; bU of Pennsylvania,
Philadelphia, PA.

OBJECTIVE: To determine the relative efficacy of varying preconception
interventions that improved hyperandrogenism or achievedweight loss/ fitness
or both on the PCOS phenotype and live birth rates(LBR) with clomiphene.

DESIGN: The study was a randomized, 2 site study in overweight/obese
infertile women with PCOS(BMI 27-42) of 3 preconception interventions
of 16 weeks duration-Phase 1: 1) Lifestyle Modification(LS) consisting of
caloric restriction with the use of meal replacements, increased physical ac-
tivity, and use of a weight loss medication. 2) Continuous oral contraceptive
pills(OCP) and 3) Combined OCP/LS(COMB). After Phase1, all subjects
received 4 monitored cycles of ovulation induction with clomiphene-Phase
2. Pregnancies were followed to delivery with trimester visits-Phase 3. The
study was powered for 248 subjects(with 20% dropout) to detect this trend
in live birth rates: LS:20% vs OCP:30% vs COMB:43%.

MATERIALS AND METHODS: After meeting the diagnosis of PCOS,
couples were screened to exclude male or tubal factor. Subjects were ran-
domized and underwent baseline testing of psychosocial measures, TV U/
S, serum hormones, 75g OGTT, DXA body composition scan and submaxi-
mal VO2 exercise testing. These were repeated at the end of the preconcep-
tion intervention(table below) and the end of the ovulation induction phase.
Subjects also underwent monthly visits for weight/compliance monitoring
during Phase 1 or follicular monitoring in Phase 2.

RESULTS: We screened 1241, consented 216, and randomized 149 wom-
en(LS ¼ 50, OCP ¼ 49, COMB ¼50) with a 19% dropout rate through the
end of Phase 2. Ovulation rates were OCP:46%, LS:60%, COMB:67%(P
< .05) and LBR were OCP:12%, LS:26%, COMB: 24%(P¼.05 OCP vs
LS). The study was stopped after an interim analysis because of a low likeli-
hood of showing a clinically meaningful difference between LS and COMB
with continued enrollment.
CONCLUSION: We developed a simple and effective weight loss inter-

vention for obese women with PCOS that erases adverse metabolic OCP ef-
fects on the PCOS phenotype, and compared to OCP alone is associated with
higher ovulation rates and trends towards improved LBR.
Supported by: This project was Supported by the Eunice Kennedy Shriver

National Institutes of Child Health and Human Development, National Cen-
ter for Research Resources, and the National Center for Advancing Transla-
tional Sciences at the National Institutes of Health, through Grants R01
HD056510, UL1 TR000127 and U54 HD29834 (UVA Core Ligand Assay
Core of the Specialized Cooperative Centers Program in Reproduction).
The content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the NIH.

O-3 Monday, October 20, 2014 11:45 AM

DO COMMON UNDERLYING MECHANISMS MAKE THE OVARY
A WINDOW ONTO GENERAL HEATLH RISK FOR DISEASE
DEVELOPMENT? M. I. Cedars,a M. Bleil,b C.-N. Kao,a

T. Carranza,a E. Epel,b J. Lin,c E. Blackburn,c M. P. Rosen.a aDepartment
of Obstetrics, Gynecology and Reproductive Sciences, UCSF, San Francisco,
CA; bDepartment of Psychiatry, UCSF, San Francisco, CA; cDepartment of
Biochemistry, UCSF, San Francisco, CA.

OBJECTIVE: To determine if ovarian aging, assessed by ovarian reserve
markers (anti-mullerian hormone-AMH/antral follicle count-AFC), is asso-
ciated with biomarkers of cellular senescence and increased cardiovascular
(CV) risk.
DESIGN: Longitudinal cohort study.
MATERIALS AND METHODS: 1100 healthy, ovulatory women (25-

45yo) were identified from a community-based cohort study. A subset
(250) has returned for longitudinal follow-up. All subjects had AMH and
AFC along with fasting glucose and insulin, fasting lipids, body mass index
(BMI), waist circumference, and blood pressure. Framingham score was
calculated at the follow-up visit. Telomere length (TL) and mtDNA were
used as biomarkers of cellular senescence. Peripheral lymphocytes were iso-
lated and analyzed by PCR to assess for TL, andmtDNAwas further assessed
by comparing relative copy number. T-tests were used to test if the baseline
top and bottom 10th percentiles of age-adjusted AMH/AFC were associated
with TL and mtDNA. ANOVA models were used to determine if baseline
age-adjusted AFC and AMH were associated with Framingham scores at
the follow-up visit.
RESULTS: The upper 10th percentile of AMH/AFC was associated with

longer TL (p < 0.05) and lower mtDNA copy number (p ¼ 0.03). The

Mean Change from Baseline (95% CI) in Select Parameters

OCP LS COMB P value

% Weight loss -1.0(-2.2,0.6) -6.2(-7.4,-5.0) -6.5(-7.7,-5.2) < .0001
AMH(ng/mL) -3.2(-4.4,-1.9) -0.8(-2.1,0.5) -2.9(-4.2,-1.6) < .0001
AUC Glucose

(mg/dL*hr)
24(9,39) -17(-30,-4) -1(-14,13) < .0001

Odds Ratio of
New
Metabolic
Syndrome

2.5(1.5,4.4) 1.2(0.6, 2.3) 0.7(0.4,1.2) ¼ .001
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follow-up (at 3-5 years) Framingham scores for the high, mid and low AFC
tertiles were 1.1%, 1.3%, and 2.1%, respectively. For both AFC and AMH,
the overall test for significance was <0.01, and pairwise comparisons were
significant between the high-low (<0.01) and mid-low (<0.05) AFC tertiles
and 0.01, <0.01, 0.04 for low-mid, low-high, mid-high, respectively for
AMH.

CONCLUSION: These findings suggest the ovary can be a window to sys-
temic cellular aging and that lower markers of ovarian reserve may be the first
objective finding to identify women at increased long-term CV risk. We hy-
pothesize the sensitivity of the ovary to oxidative stress and TL shortening,
with the need for functional mtDNA in the oocyte, underlies this process.
As women continue to be diagnosed later in the course of their disease and
have a worse prognosis then men, earlier identification of women at risk
may be an initial step in improving outcome for women with CV disease.

Supported by: NICHD: HD 054956 (MIC, MPR); UCSF Bridge Funding
(MIC).

O-4 Monday, October 20, 2014 12:00 PM

REDUCTIONOF PRO-INFLAMMATORY CYTOKINES IS ASSOCI-
ATEDWITH IMPROVEMENTOFGONADOTROPIN SENSITIVITY
IN OBESE WOMEN. Z. A. Al-Safi, J. Chosich, K. Berenbaum,
A. Bradford, N. Santoro, A. J. Polotsky. University of Colorado, Aurora,
CO.

OBJECTIVE: Obesity is associated with a pro-inflammatory state and
relative hypogonadotropic hypogonadism. Estrogen inhibits production of
pro-inflammatory cytokines. We examined gonadotropin sensitivity and
circulating cytokines after transdermal estrogen (E2) administration.

DESIGN: Prospective Study.
MATERIALS AND METHODS: 21 regularly menstruating women un-

derwent frequent blood sampling q 10 min for 8 hours, with a 75 ng/kg bolus
of GnRH given at 6 hours. Testing was done in the early follicular phase
BEFORE and AFTER transdermal E2. At the completion of baseline studies,
a 0.1 mg/day transdermal E2 patch was applied starting with day 1 of the sub-
sequent menses. Patches were applied for the entire subsequent menstrual cy-
cle or up to 40 days (if there was no menses). LH and FSH were assayed by
immunofluorometric assay (DELFIA). A custom 10 cytokine array kit (Ray-
biotech) was used [1].

RESULTS: Obese women had significantly higher baseline IL-6, IL-10,
TGF-B, and IL-12 compared to normal weight women. After E2, obese
but not normal weight women had a significant increase of LH pulse ampli-
tude and FSH response to GnRH.

Most cytokines were significantly reduced after E2 in obese women (-6%
for IL-1B, p¼0.020; -4% for IL-12, p¼0.018), but not in normal weight
women.

CONCLUSION: Obesity modulates responsiveness to GnRH in women.
Following E2, a significant increase in LH pulses and FSH responsiveness
to GnRH was demonstrated in obese women. Improved pro-inflammatory
cytokine profiles by E2 administration in obese women were associated
with improved gonadotropin sensitivity. Medical and/or nutritional strategies
directed at decreasing chronic inflammation may decrease the burden of
obesity on fertility.

Supported by: Bayer Droegemueller Award in Clinical Research (grant#
7347); U54 HD058155 Center for the Study of Reproductive Biology;
UL1 RR025780 (University of Colorado CTRC).

O-5 Monday, October 20, 2014 12:15 PM

WNTAND MTOR PATHWAYS IN THE G-PROTEIN COUPLED RE-
CEPTOR 10 (GPR10) TRANSGENICMOUSEMODELOFUTERINE
FIBROIDS. F. Koohestani, M. M. McWilliams, R. A. Wertenberger,
V. M. Chennathukuzhi. Molecular and Integrative Physiology, University
of Kansas Medical Center, Kansas City, KS.

OBJECTIVE: Uterine fibroids (UFs) represent the most common pel-
vic tumors in women of reproductive age. Despite being benign, these
tumors are associated with high morbidity including pelvic pain and
pressure, bleeding, and complications in fertility and pregnancy. Howev-
er, due to our poor understanding of their pathogenesis, available treat-
ment options are limited. In addition, there are currently no relevant
animal models for UFs which can mimic the human condition. In an
effort to address these issues, we generated a transgenic (Tg) mouse
model expressing human GPR10, which is not only the most dysregu-
lated GPRs in UFs, but also upstream of mTOR as one of the dysregu-
lated genes in UFs. This model was used to investigate the role of two
major signaling pathways, mTOR and WNT, in developing cellular char-
acteristics of UFs as tumors with altered tissue architecture and cellular
proliferation.
DESIGN: Gene expression profiling data available from the GEO data-

base (GSE13319) was used to identify GPR10 as the most dysregulated
GPR upstream of mTOR in UFs. The cDNA from this gene was used to
generate GPR10-Tg mice. Uteri from Tg and wild type (Wt) animals
were analyzed for development of UFs, changes in cellular characteristics,
tissue architecture, and alterations in components of mTOR and WNT path-
ways.
MATERIALSANDMETHODS: Fixed uterine tissues fromTg andWt an-

imals were subjected to H& E and immunostaining. RNA and protein were
analyzed with qPCR and western blotting, respectively. Primers and anti-
bodies specific to genes and molecules of interest were used for all experi-
ments. T-test and ANOVA was used for statistical analysis with a cutoff
level of P<0.05 (n¼10).
RESULTS: Histological analysis of mice uteri showed that Tg mice

developed UF-like tumors in myometrium with an increased expression
of KI67, COL1A1, COL3A1, ACTA2 and TGFb3 similar to human fi-
broids. qPCR analysis showed similar changes at transcript level.
Compared to Wt, AKT, RPS6KB1 and mTOR were activated in Tg uteri.
While expression of CTNNB1 was found to be cytoplasmic in both Tg
and Wt uteri, there was an increase in phosphorylated form of CTNNB1
in Tg uteri with no change in the activation of the receptor LRP5/6. Acti-
vation of CDC42 and expression of RHO-Awere also found to be different
between Tg and Wt mice.
CONCLUSION: The GPR10-Tg mice uteri show altered activation of

mTOR andWNT pathways leading to increased cell proliferation and altered
tissue architecture. This animal model reflects molecular phenotypes of hu-
man UF.
Supported by: P20 RR016475, P20 GM103418 and 1R01HD076450-

01A1.

O-6 Monday, October 20, 2014 12:30 PM

ONLY THREE Y CHROMOSOME GENES ARE ENOUGH
FOR OBTAINING SPERM FUNCTIONAL IN ASSISTED
FERTILIZATION AND YIELDING LIVE OFFSPRING IN THE
MOUSE. Y. Yamauchi,a N. Vernet,b J. M. Riel,a P. S. Burgoyne,b

M. A. Ward.a aInstitute for Biogenesis Research, Department of Anatomy,
Biochemistry and Physiology, University of Hawaii, John A. Burns School
of Medicine, Honolulu, HI; bStem Cell Biology and Developmental Ge-
netics, The National Institute for Medical Research, Mill Hill, London,
United Kingdom.

OBJECTIVE: Recently, we have shown that live mice can be obtained
from males with the Y chromosome contribution limited to only two genes,
the testis determinant factor Sry and the spermatogonial proliferation factor
Eif2s3y when round spermatid injection (ROSI) is used. ROSI efficiency,
measured as proportion of offspring from embryos transferred was <10%.
When ROSI was attempted with males, in which Sry was substituted for
sex reversal factor Sxrb encoding Zfy2/1, Sry, H2al2y and Rbmy genes, the

Inflammatory Cytokines* and Improvement of Gonadotropin Sensitivity in

Obesity

Normal weight,
n¼10 Obese, n¼11 p

Age, yrs 29.4 (1.9) 32.5 (1.8) 0.256
BMI, kg/m2 21.2 (1.5) 36.7 (1.3) <0.001
FSH response to GnRH,

% change after E2
-45 +55 <0.001

LH pulse amplitude,
% change after E2

-15 +29 0.048

IL-6, baseline 34.1 (13.8) 46.3 (10.3) 0.032
IL-10, baseline 30.5 (11.5) 40.2 (6.5) 0.026
TGF-B, baseline 52.3 (14.0) 65.2 (10.0) 0.025
IL-1B, baseline 43.0 (17.3) 55.0 (9.7) 0.063
Il-12, baseline 25.8 (9.6) 32.8 (4.9) 0.044

Data as mean (standard deviation) unless otherwise stated. *Measured as in-
tensity per mm2

FERTILITY & STERILITY� e3



efficiency increased 2-fold. Spermatogenesis progression in males carrying
Sxrb was more advanced, with clear spermatid elongation. This suggested
that a gene/s encoded within Sxrb provides benefit for spermiogenesis and
ROSI success. In this study our objectivewas to identify the gene responsible.
We hypothesized that this gene might be Zfy2, a promoter of which drives the
expression of Sxrb encoded Zfy2/1 fusion gene.

DESIGN: Research study.
MATERIALS ANDMETHODS: Mice lacking Y chromosome and trans-

genic for 3 Y-derived transgenes, Sry, Eif2s3y and Zfy2 (‘SEZ’ males), pro-
vided testes for the histological analyses and assisted reproduction trials.

RESULTS: Spermiogenesis progression in ‘SEZ’ males was more
advanced than in males with Sry and Eif2s3y only, with many seminiferous
tubules containing elongated and condensed spermatids. Four ‘SEZ’ males
provided testicular cells for injection. Three had testicular sperm, which
when injected yielded live offspring. The efficiency of intracytoplasmic
sperm injection (ICSI) measured as a proportion of offspring from embryos
transferred was 23% (18/79), lower than that obtained after ICSI with
testicular sperm from wild-type controls (57%, 32/56, P<0.001). The
same ‘SEZ’ and control males provided round spermatids for injections.
ROSI efficiency was 53% (48/90) for ‘SEZ’ and 23% (18/79) for control
males (P<0.01).

CONCLUSION: Zfy2 is essential for the formation of mature testicular
sperm functional in assisted fertilization. In the presence of Zfy2, mice
with testis determination driven by Sry and initiation of spermatogenesis war-
ranted by Eif2s3y, are capable of producing sperm, which yield live offspring
in ICSI. Therefore, in the mouse, only three Y encoded genes, Sry, Eif2s3y
and Zfy2, constitute the minimum Y chromosome complement compatible
with successful ICSI.

Supported by: NIH HD072380 to MAW.

O-7 Monday, October 20, 2014 12:45 PM

THE OCCURRENCE OF BIRTH DEFECTS IN RELATION TO AS-
SISTED REPRODUCTIVE TECHNOLOGIES IN THE MASSACHU-
SETTS OUTCOMES STUDY OF ASSISTED REPRODUCTIVE
TECHNOLOGY DATABASE. K. D. Getz,a R. F. Liberman,a

B. Luke,b J. E. Stern,c E. Declercq,d M. T. Anderka.a aCenter for Birth De-
fects Research and Prevention, Massachusetts Department of Public Health,
Boston, MA; bDepartment of Obstetrics, Gynecology, and Reproductive
Biology, Michigan State University, East Lansing, MI; cDepartment of Ob-
stetrics and Gynecology, Geisel School of Medicine at Dartmouth, Lebanon,
NH; dDepartment of Community Health Sciences, Boston University School
of Public Health, Boston, MA.

OBJECTIVE: To estimate and compare the prevalence of several specific
cardiac and non-cardiac birth defects among deliveries to mothers who
conceived using assisted reproductive technologies (ART) and those who
conceived spontaneously.

DESIGN: A longitudinal cohort study using a database of deliveries (live
births and stillbirths) to Massachusetts residents during 2004-2008 created
via a linkage of data from the Society for Assisted Reproductive Technology
Clinic Outcomes Reporting System to the Pregnancy to Early Life Longitu-
dinal data system.

MATERIALS AND METHODS: Deliveries were classified as sponta-
neous conceptions (n¼324,148) or deliveries to mothers who received
ART for the index pregnancy (n¼11,762). We used log-binomial regression
to directly estimate prevalence ratios (PR) and associated 95% confidence in-
tervals (CI) for cardiac and non-cardiac defects overall and for specific de-
fects with at least four exposed and unexposed cases.

RESULTS: The prevalence of cardiac defects was 82 per 10,000 among
ART deliveries compared to 52 per 10,000 among spontaneous conceptions
(PR¼1.60, 95% CI: 1.30, 1.96). The prevalence of non-cardiac defects was
180 per 10,000 among ART deliveries compared to 130 per 10,000 among
spontaneous conceptions (PR¼1.33, 95% CI: 1.16, 1.52). Preliminary ana-
lyses of specific defects suggested elevated rates of tetralogy of Fallot, hypo-
plastic left heart syndrome, esophageal atresia, and rectal and large intestinal
atresia among ART deliveries. Ongoing analyses will account for potential
confounding, and evaluate biologic interaction with maternal age as well
as potential mediation of observed associations through an increase in plural
births.

CONCLUSION: ART use is unlikely to be a major risk factor for birth de-
fects. Preliminary analyses suggest that there may be modest associations be-
tween ART use and some birth defects; however, the prevalence of birth
defects is low, even among ART-assisted conceptions.

Supported by: NIH Grants R01HD064595 and R01HD067270.

REPRODUCTIVE ENDOCRINOLOGYAND INFERTILITY
FELLOWS RESEARCH I
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THE EFFECT OF DONOR OOCYTE RECIPIENT OBESITY ON
LIVE BIRTH: AN ANALYSIS OF 3,922 SHARED DONOR OOCYTE
ASSISTED REPRODUCTIVE TECHNOLOGY (ART)
CYCLES. S. M. Zarek,a E. M. Mitchell,a A. H. DeCherney,a

K. S. Richter,b K. Devine,a P. E. Browne,b J. E. O’Brien.b aNIH, Bethesda,
MD; bShady Grove Fertility, Rockville, MD.

OBJECTIVE: Data regarding the effect of recipient obesity on donor
oocyte cycle outcome are mixed. Prior analyses have not fully accounted
for intrinsic variation between donors. Our objectivewas to isolate the impact
of body mass index (BMI) on live birth in donor egg sharing cycles in which
oocytes from the same donor are shared by recipients with differing BMI.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Live births were analyzed in fresh,

shared donor ART cycles from 2004-2012 in which recipients of oocytes
from the same donor oocyte retrieval fell into disparate BMI categories. Re-
cipients had normal endometrial cavities by both saline infusion sonography
and hysterosalpingogram and all donors were of normal BMI. Analysis was
via generalized estimating equations with adjusted standard errors for
repeated measures and nesting of recipients with differing BMI receiving oo-
cytes from the same donor retrieval. Recipients were compared using relative
risk (RR) and 95% confidence intervals (CIs) adjusted for age of the recip-
ient.
RESULTS: There were 3,922 cycles identified with 2,425 (63%) with

recipient BMI below 25 kg/m2 (control group), 961 (24%) with recipient
BMI between 25-30 kg/m2, 344 (8%) with recipient BMI between 30-35
kg/m2 and 192 (5%) with recipient BMI above 35 kg/m2. Increasing recip-
ient BMI was associated with decreased live birth rate, and the association
persisted when adjusted for age of recipient, number of embryos trans-
ferred, embryo stage, embryo grade and presence of severe male factor
(0.990, 95% CI 0.981-0.998). Live birth was further impacted in the subset
of recipients with BMI greater than 35 kg/m2, (RR 0.790, 95% CI 0.626-
0.977) compared to normal weight recipients. Significant differences were
not appreciated in recipients with BMI between 25-30 kg/m2 (0.958, 95%
CI 0.872, 1.053) and in recipients with BMI between 30-35 kg/m2 (0.931,
95% CI 0.807, 1.072).
CONCLUSION: To our knowledge, this is the first report of a unique anal-

ysis of shared donor oocyte cycles demonstrating that increasing BMI of
donor oocyte recipients is negatively associated with live birth. These find-
ings persist after controlling for potential confounders, suggesting dimin-
ished uterine receptivity. A clinically significant, 21% reduction in live
birth was demonstrated when BMI exceeded 35 kg/m2. This large dataset
suggests a benefit to counseling on weight modification in obese recipients,
with the greatest potential benefit for recipients with morbid obesity.
Supported by: Intramural Research, PRAE.
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DIET-INDUCED OBESITY IMPAIRS ENDOMETRIAL STROMAL
CELL DECIDUALIZATION. J. S. Rhee, J. L. Saben, V. Klenov,
K. H. Moley. OB/Gyn, Washington University in St. Louis, St Louis, MO.

OBJECTIVE: There is strong evidence that decreased pregnancy rates and
higher miscarriage rates exist in obesewomen.Whether these effects are sec-
ondary to abnormal implantation, embryo development, or poor oocyte qual-
ity are unknown, although all of these factors may contribute. Our study
objective was to investigate, via an in vivo and in vitro model, whether expo-
sure of endometrial stromal cells (ESC) to saturated fatty acids or a high fat
environment impairs decidualization.
DESIGN: To test the effects of diet-induced obesity on ESC decidualiza-

tion in vivo, artificial deciduomas were induced in high fat-fed versus chow-
fed control mice. In vitro cell culture models were also used to determine the
impact of saturated fatty acids on ESC differentiation.
MATERIALS AND METHODS: Artificial Deciduoma: Six-week old

C57BL/6 female were fed either a high fat diet (59.4% Kcal from fat,
HFD) or chow (CON) for twelve weeks. To induce decidualization in vivo,
a silk thread was placed in the left uterine horn of pseudopregnant CON
(n¼5) and HFD (n¼6) mice on dpc 3.5. Three days after thread placement,
uterine horns were collected, and deciduoma formation was evaluated by
comparing the uterine masses and morphologic changes via histology.

e4 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



In Vitro Decidualization: Human immortalized endometrial stromal cells
(hESC-T) and human primary endometrial stromal cells were cultured in
1mM medroxyprogesterone-17-acetate and 0.5mM dibutyryladenosine
cAMP for 9 days to induce decidualization. During this time, cells were
also treated with either saturated fatty acids (100mM palmitic acid ) or
vehicle (BSA). RNA was isolated and RT-qPCR was performed to analyze
expression of decidual markers, IGFBP1 and PRL.

RESULTS: HFD mice were significantly heavier, had 100% increase in fat
mass, and were glucose intolerant. Furthermore, we observed a 36% decrease
in deciduoma weights and impaired ESC differentiation via histological anal-
ysis in the HFD vs. CONmice. In vitro studies also revealed that hESC-T cells
differentiated in the presence of saturated fatty acids had significantly lower
gene expression of IGFBP-1 and PRL, indicating impaired decidualization.
This observation was confirmed in human primary endometrial stromal cells.

CONCLUSION: Taken together, these data indicate that a diet high in
saturated fatty acids may impair uterine receptivity via altered ESC decidu-
alization. Although the mechanism by which this occurs needs to be further
investigated, our preliminary data suggests that poor decidualization may
contribute to implantation defects in obesity.

Supported by: T32HD040135-12 (JSR).
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PREIMPLANTATIONGENETIC SCREENING (PGS) OF EMBRYOS
PRIOR TO TRANSFER: A COSTANALYSIS OF SINGLE EMBRYO
TRANSFERS (SET) AND DOUBLE EMBRYO TRANSFERS
(DET). G. Patounakis,a L. W. Sundheimer,b A. H. DeCherney,a

M. J. Hill.a aNIH/NICHD, Bethesda, MD; bUCLA, Los Angeles, CA.

OBJECTIVE: Determine at what cost PGS of embryos prior to embryo
transfer is cost-effective on a per live birth basis in DET and SET cycles.

DESIGN: Cost analysis.
MATERIALS AND METHODS: Fresh and frozen IVF cycle costs were

based on published US averages. The cost of a fresh IVF cycle was estimated
at $10,500. The cost of a freeze-all cycle was estimated at $14,250 and
included the costs of the initial fresh cycle without embryo transfer, freezing
of embryos, and subsequent FET. Based on published estimates, the delivery
rates of DETwith and without PGS were 85% and 67%, respectively; the de-
livery rates of SETwith and without PGS were 69% and 42%, respectively;
the delivery rates of SETof singletons with PGS were 61% and 0% for twins,
while that of DET for singletons, twins, and triplets was 34%, 30%, and
1.3%, respectively. The costs of care during pregnancy and through 1 year
of life for a singleton, twin, and triplet gestation were $21,458, $104,831,
and $407,199, respectively, based on published estimates. Models were con-
structed for the following situations: fresh DET with PGS vs without PGS,
frozen DET with PGS vs fresh DET without PGS, fresh SET with PGS vs
without PGS, and DETwithout PGS vs SETwith PGS including birth costs.
A sensitivity analysis was performed across a range of costs to account for
variations in the cost of procedures.

RESULTS: It was more cost-effective to perform PGS for the fresh DET
cycles when PGS cost less than 25% of that of a fresh IVF cycle, which
was $2,625. For the fresh DET vs frozen DET with PGS model, there was
no cost at which PGSwas cost-effective, due to the cost of freezing and thaw-
ing embryos. For the fresh SETwith PGS vs SETwithout PGS, it was cost-
effective to perform PGS when it cost less than $6,900. PGS became more
cost-effective in the DET vs SET with PGS when including birth costs
when PGS cost less than $27,450 on a per delivery event and $10,450 on a
per infant born basis.

CONCLUSION: PGS cycles requiring freezing of all embryos was not
found to be cost effective, which highlights the importance of PGS platforms
with rapid turnaround times. Fresh transfers with PGS appeared to be cost
effective in both SET and DET cycles. When the cost of care of twins and
triplets was included in the model, the cost-effectiveness of PGS increased
considerably. Published data suggest DET without PGS and SET with PGS
have similar live birth rates. PGS is most cost effective when used as a
screening tool to promote single embryo transfer.

Supported by: This work was supported, in part, by the Program in Repro-
ductive and Adult Endocrinology, NICHD, NIH, Bethesda, MD.
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T-CELL INTRACELLULAR ANTIGEN (TIA-1) MODULATES THE
EXPRESSION OF IMMUNE FACTORS IN ENDOMETRIAL CELLS
AND MAY CONTRIBUTE TO ENDOMETRIOSIS. C. M. Duke,a

H. M. Karalok,a G. Choe,a C. Flannery,a C. Kallen,b E. Seli.a aObstetrics,

Gynecology and Reproductive Sciences, Yale School of Medicine, New Ha-
ven, CT; bObstetrics and Gynecology, Jefferson Medical College, Thomas
Jefferson University, Philadelphia, PA.

OBJECTIVE: Cytokines and growth factors play important roles in endo-
metrial function and in the pathogenesis of endometriosis. Messenger RNAs
(mRNAs) encoding cytokines and growth factors undergo rapid turnover that
is primarily mediated byAU-rich elements (ARE) located in their 3’-untrans-
lated regions (3’-UTR). T-cell intracellular antigen (TIA-1) is an mRNA-
binding protein that binds to AREs in target transcripts leading to decreased
gene expression. In this study, we aimed to determine whether TIA-1 plays a
role in the regulation of endometrial cytokine and growth factor expression
and whether its expression is altered in women with endometriosis.
DESIGN: Experimental study.
MATERIALS AND METHODS: Eutopic endometrial tissue obtained

fromwomenwithout endometriosis (n¼30) and eutopic and ectopic endome-
trial tissues fromwomenwith endometriosis (n¼17) were immunostained for
TIA-1. Staining intensities were evaluated by HSCOREs. Regulation of
endometrial TIA-1 expression by immune factors and steroid hormones
was studied by treating primary cultured human endometrial stromal cells
(HESCs) with vehicle, lipopolysaccharide (LPS), tumor necrosis factor–a
(TNF-a), estradiol or progesterone, followed by protein blot analyses.
HESCs were engineered to over- or under-express TIA-1 using a lentiviral
system in order to test whether TIA-1 regulates interleukin-6 (IL-6) or
TNF-a expression in these cells.
RESULTS: TIA-1 is expressed in endometrial stromal and glandular cells

throughout the menstrual cycle and TIA-1 expression is significantly higher
in the peri-menstrual phase. TIA-1 expression in eutopic and ectopic endo-
metrium was reduced in women with endometriosis compared to TIA-1
expression in eutopic endometrium of unaffected controls. LPS and TNF-a
increased TIA-1 expression in HESCs in vitro, while steroid hormones had
no effect. In HESCs, down-regulation of TIA-1 resulted in elevated IL-6
and TNF-a expression while TIA-1 overexpression resulted in decreased
IL-6 and TNF-a expression.
CONCLUSION: Endometrial TIA-1 is regulated throughout themenstrual

cycle, with increased expression during peri-menstrual phase. The reduced
expression of TIA-1 during the peri-menstrual period in women with endo-
metriosis is predicted to permit a pro-inflammatory environment in these
women potentially contributing to the pathogenesis of the disorder.
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THE NONCODING RNAS H19 AND LET-7 ALTER IGF SIGNALING
AND STROMAL CELL GROWTH IN THE ENDOMETRIUM OF
WOMEN WITH ENDOMETRIOSIS. S. Ghazal,a B. McKinnon,b

J. Zhou,a M. Mueller,b C. Flannery,a Y. Huang,a H. S. Taylor.a aObstetrics,
Gynecology, & Reproductive Sciences, Yale School of Medicine, New Ha-
ven, CT; bObstetrics & Gynecology, Berne University Hospital, Berne,
Switzerland.

OBJECTIVE: Endometriosis is a major cause of infertility in reproductive
age women and can reduce endometrial receptivity. H19 is a long noncoding
RNA that sequesters microRNA let-7 and prevents its inhibition of target
genes essential to endometrial development, such as IGF1R, which play an
important role in endometrial development. Our aim was to investigate the
role of H19 and expression of its downstream targets in women with and
without endometriosis.
DESIGN: Experimental.
MATERIALS AND METHODS: We evaluated 21 women undergoing

surgery for suspected endometriosis or idiopathic infertility (10 women
without endometriosis and 11 women with endometriosis). Endometrial bi-
opsies were obtained during the proliferative phase of the menstrual cycle.
Primary endometrial stromal cells were transfected with siRNA to knock-
down H19 expression and a let-7 inhibitor was used for rescue experiments.
Cells were also transfected with an H19 expression construct. Total RNAwas
isolated and cDNAwas synthesized using reverse transcription. RNA levels
of H19 and IGF1R were analyzed using quantitative real-time PCR. RNA
levels were normalized to those of beta tubulin and shown as relative expres-
sion levels using the delta CTmethod.Western blot was performed to analyze
protein levels of IGF1R in conditions of H19 overexpression and knockdown.
Cell viability and apoptosis assays were performed. Statistical analysis was
performed using the Student’s t-test.
RESULTS: H19 expression was decreased in the eutopic endometrial tis-

sue of women with endometriosis compared to women without endometri-
osis (p¼0.03). H19 knockdown in primary endometrial stromal cells was
associated with decreased expression of IGF1R and addition of a let-7
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inhibitor rescued this effect.WhenH19was overexpressed therewas an asso-
ciated increase in IGF1RmRNA and protein expression compared to control.
Cell viability and apoptosis assays showed that whenH19was decreased, cell
viability and apoptosis were decreased and when H19 was overexpressed,
cell viability was increased.

CONCLUSION: Women with endometriosis have decreased endometrial
expression of H19 compared to women without endometriosis. Decreased
H19 prevents the sequestration of let-7, increasing let-7 repression of targets
such as IGF1R. Altered expression of noncoding RNAs impact endometrial
cell growth and function and thus is a potential mechanism of infertility in
patients with endometriosis.

Supported by: NIH.
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THE ROLEOFMONOCYTES IN ENDOMETRIOSIS. C. E. Bedient,
D. C. Rodriguez, C. Roberts, N. Sidell, S. C. Schutte. Department of Gy-
necology and Obstetrics, Emory University, Atlanta, GA.

OBJECTIVE: Endometriosis impacts approximately 10% of women with
symptoms of debilitating pain or infertility (1). Women with endometriosis
(endo) have been shown to have altered peritoneal macrophage activation
(2) and increased peritoneal recruitment (3). The primary aim of this study
is to determine if the increase in macrophage recruitment in endo is due to
abnormal chemotactic signals originating in the peritoneal fluid (PF) or
inherent differences in monocyte response. To address this question, we
used peripheral blood monocytes (PBM) to eliminate potential influences
of the peritoneal environment.

DESIGN: This is a translational, cross-sectional, prospective study utiliz-
ing primary cells.

MATERIALS ANDMETHODS: Suspected endo and control patients un-
dergoing benign reproductive surgery were consented with IRB approval,
clinical symptoms were recorded and peripheral blood and PF was collected.
Endometriosis was confirmed by pathology. PF was centrifuged and stored at

-80�C until use. PBM were isolated and quantified using CD14+ magnetic
beads and magnetic activated cell sorting. Monocyte recruitment was assessed
via a transwell invasion assay; 50,000 normal or endometrioticmonocyteswere
placed in the top well above a thin layer of Matrigel. The chemoattractant
utilizedwas PFwith normalized protein content from endo patients or controls.
After 48 hours the number of cells invading through the transwell were
averaged from3 randomfields of view. Statistical analysis was completed using
a t-test or a one-way ANOVA with a post hoc t-test using a 95% confidence
interval.

RESULTS: An n of 5 was obtained, with similar average age of control vs.
endo patients (36.6� 2.3 years vs. 34.2� 3.2 years, p¼NS). Protein content
in PF was normalized, with endometriotic PF containing increased protein
levels prior to normalization (35.2 � 6.2 mg/ml vs. 24.5 � 6.9 mg/ml,
p¼NS).

CONCLUSION: The PBM source was a more significant factor in inva-
sion than PF source. PBM from endo patients have inherently abnormal re-
sponses to chemotactic signals, suggesting that a significant component of
the pathophysiology of endometriosis resides in themonocytes and not solely
with differences seen in endometriotic peritoneal fluid.
Supported by: This research was Supported by the Atlanta Center for

Translational Research in Endometriosis via a grant from the Eunice Ken-
nedy Shriver NICHD (U01HD66439).
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DIMINISHED OVARIAN RESERVE (DOR) IN THE US ART POPU-
LATION: DIAGNOSTIC TRENDS AMONG 183,555 CYCLES
FROM THE SOCIETY FOR ASSISTED REPRODUCTIVE TECH-
NOLOGY – CLINICAL OUTCOMES REPORTING SYSTEM
(SART-CORS). K. Devine,a S. Mumford,a M. J. Hill,b M. Wu,b

A. H. DeCherney,a A. Propst.c aNICHD, NIH, Bethesda, MD; bWalter
Reed, Bethesda, MD; cTX Fertility Center, Austin, TX.

OBJECTIVE: DOR diagnosis is on the rise despite vaguely defined diag-
nostic criteria. Possible explanations include the following: a trend towards
older patients seeking ART, additional diagnostic modalities such as antral fol-
licle count (AFC) and anti-mullerian hormone (AMH), and clinics’ desire to
attract patients and/or explain suboptimal success rates. DOR has generally
been associated with poorer ARToutcomes, and over-diagnosis causes unnec-
essary distress to patients. ESHRE defined poor ovarian response (POR) as cy-
cle cancellation for poor response or fewer than four oocytes at retrieval
following conventional gonadotropin stimulation (>149 IU FSH daily)1. We
sought to evaluate trends in DOR diagnosis and accuracy of DOR assignment
in predicting POR by this definition using SART-CORS data.
DESIGN: Retrospective.
MATERIALSANDMETHODS:We analyzed all fresh, stimulated, autol-

ogous cycles from 2004 and 2011 (earliest and most recent reporting years
available). DOR assignment was the primary exposure. PORwas the primary
outcome. Prevalence of DOR and POR, power of DOR and FSH (</R12 IU/
L) to predict POR, and correlation of DOR and PORwith live birth (LB) were
calculated. Associations were tested using X2 or ANOVA as appropriate.
RESULTS: Though DOR prevalence increased from 19 to 26% from 2004

to 2011, prevalence of POR decreased somewhat from 16 to 15%. LB among
patients with DOR improved slightly (Table). Comparing basal FSH R12
versus a clinical diagnosis of DOR, basal FSH had a higher specificity
(91.9% versus 81.4%) and PPV (37.5% versus 30.4%) for predicting POR.

CONCLUSION: DOR diagnosis is increasing, but accuracy has
not improved with the availability of additional parameters such as AFC
and AMH. Though POR entails very poor outcomes, the majority of pa-
tients clinically assigned as DOR will not experience POR. Development
and utilization of more accurate predictors of POR are needed to minimize
patient distress resulting from over-diagnosis.
Supported by: Program in Reproductive and Adult Endocrinology. Eunice

Kennedy Shriver National Institute of Child Health and Human Develop-
ment. National Institutes of Health, Intramural Research.

DOR CYCLE OUTCOMES

2004 2011 Combined

Mean Age (y) 35.1 35.6
All DOR DOR <40y All DOR DOR <40y All DOR DOR <40y

DOR Prevalence (%) 16,392a (19) 8,262a (12) 25,152a (26) 12,176a (17) 41,544 (23) 20,438 (14)
# Oocytes Retrieved 8.3�5.9 8.7�6.1 8.2�6.0 8.7�6.2 8.2�6.0 8.7�6.1
POR (% of DOR) 5,213a (32) 2,427a (30) 7,421a (30) 3,210a (26) 12,634 (23) 5,637 (28)
LB (All DOR) (%) 2,424a (15) 1,744a (21) 4,221a (17) 2,964a (24) 6,645 (16) 4,708 (23)
LB (POR) (%) 147a (3) 105b (4) 305a (4) 194b (6) 452 (4) 299 (5)

a: p<0.0001, b: p<0.01; 2004 vs. 2011

Monocyte Invasion: Average Cell Number (Cells Per Frame)

Control PF Endometriotic PF

Control Monocytes 30.8 � 8.6 15.0 � 4.3y
Endometriotic Monocytes 308.8 � 163.2y 264.9 � 81.2

y p¼0.045 between these conditions
Regardless of PF source as chemoattractant, a >10 fold increase in invasion
was seen using PBM from endo patients.
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GNRH AGONIST WITH LOW-DOSE HCG CO-TRIGGER IS ASSO-
CIATED WITH HIGHER RISK OF SEVERE OHSS THAN GNRH
AGONIST ALONE. K. O’Neill, S. Senapati, I. Maina, C. Gracia,
A. Dokras. Department of Obstetrics & Gynecology, University of Pennsyl-
vania, Philadelphia, PA.

OBJECTIVE: Use of a gonadotropin-releasing hormone (GnRH) antago-
nist protocol with GnRH agonist (GnRHa) trigger for final oocyte maturation
is the most effective strategy to reduce the rate of ovarian hyperstimulation
syndrome (OHSS) during IVF. However, concerns persist regarding GnRHa
trigger and ART outcomes. Use of a combination GnRHa and low-dose hu-
man chorionic gonadotropin (hCG) co-trigger has been reported to reduce
OHSS and preserve IVF outcomes. The objective of this study was to
examine the impact of final oocyte maturation method (GnRHa v co-trigger)
on OHSS, oocyte yield and maturity.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Autologous IVF cycles using a GnRH

antagonist protocol at Penn Fertility Care from 1/2008 through 4/2014
with either GnRHa alone or GnRHa and low-dose hCG for oocyte maturation
were included. Primary outcome was OHSS by Golan criteria; secondary
outcomes were total oocytes retrieved and oocyte maturity. Logistic, linear
and Poisson regression models were used to compare outcomes by trigger
group and predict OHSS, adjusting for confounders.

RESULTS: Demographics and ovarian reserve measures were similar in
the groups. After adjusting for age, AFC and PCOS diagnosis, more mature
oocytes were retrieved after co-trigger v GnRHa alone (RR 1.18 [CI 1.1-
1.27], p<0.01 and 1.14 [CI 1.02-1.29], p¼0.03). Early OHSSwas more com-
mon after co-trigger (8.6% v 0%, p<0.01); with the majority (4/6, 67%)
developing severe OHSS. Age<35, BMI and AFC were predictive of
OHSS. Clinical pregnancy rate after day 5 transfer did not differ.

CONCLUSION: Although use of a co-trigger is associated with greater
oocyte yield and maturity compared to GnRHa trigger alone, it is accompa-
nied by an elevated risk of severe OHSS. Predictors of OHSS were limited
and therefore co-trigger should be used with caution.

Supported by: T32 PD10032525 (KO), 5K12HD001265-14 (SS).
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INFERTILE MEN WITH NON-OBSTRUCTIVE AZOOSPERMIA
EXHIBIT DEFECTS IN THE DNA MISMATCH REPAIR
PATHWAY. A. D. Ridgeway,a,b L. Gomez,a,b R. Ramasamy,a,c

L. Lipshultz,c D. Lamb.a,b,c,d aMolecular and Cellular Biology, Baylor Col-

lege of Medicine, Houston, TX; bCenter for Reproductive Medicine, Baylor
College of Medicine, Houston, TX; cScott Department of Urology, Baylor
College of Medicine, Houston, TX; dLester and Sue Smith Chair Urologic
Research, Baylor College of Medicine, Houston, TX.

OBJECTIVE: To identify MMR deficiencies and define the role of DNA
methylation on MMR gene expression in NOA patients.
DESIGN: We examined the global DNA methylation status of NOA pa-

tients and fertile controls using the Infinium HumanMethylation450 micro-
array. DNA was isolated from fibroblasts cultured from from the testicular
biopsy of NOA patients (n¼21) and fertile controls (n¼5).
MATERIALS ANDMETHODS: Genes with the most significant changes

in DNA methylation (p<0.05) were identified in NOA patients vs. controls
using the R statistical suite. Bisulfite clonal sequencing validated the micro-
array results and provided a platform to screen additional men (10 NOA and
15 controls). MMR gene expression was quantified using qPCR, immunoflu-
orescence and Western blot. The functional consequences of MMR defects
were tested using a cell proliferation assay of growth after exposure to the
DNA alkylating agent N-Nitroso-N-methylurea (MNU) or the radiomimetic
drug Neocarzinostatin (Neo).
RESULTS: DNA methylation was increased in a cohort of NOA patients

(6/31) at a meiosis-associated gene in the MMR family - MSH5. MSH5 is
implicated in the repair of double-stranded breaks (DSB) and in the resolu-
tion of the holiday junction during meiosis. The NOA cohort also exhibited
down-regulation ofMSH5 gene and reducedMSH5 protein expression. Cells
with methylated MSH5 ceased to proliferate in response to Neo and did not
up-regulate MSH5 expression. This was in contrast to control cells that had a
3-fold increase after Neo treatment. Defects in MMR genes that did not
display abnormal patterns of DNA methylation (potentially due to genetic
causes) were defined using the Sn1-type alkylating agent MNU. A subset
of testicular fibroblasts from 30 NOA men were resistant to the cytotoxic ef-
fects of MNU. This finding was in contrast to fertile control cells (n¼10) that
were sensitive to MNU treatment.
CONCLUSION: A cohort of NOAmen with defects in an important DNA

repair pathway for spermatogenesis -MMRwere identified. Defects included
the deleterious DNA methylation of MSH5 and an abnormal response of
NOA fibroblasts to cytotoxic drugs. These defects may affect genomic stabil-
ity and DNA recombination in germ cells and contribute to impaired sper-
matogenesis in NOA.
Supported by: Funding Supported by a Male Reproductive Health

Research Career (MHRH) Development Physician Scientist Award (K12)
(HD073917-01) from the Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD) Program and by NIH grants
P01HD36289 from the Eunice Kennedy Shriver NICHD and
1R01DK078121 from the National Institute of Kidney and Digestive Dis-
eases.
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A SPERM-DERIVED WW DOMAIN-BINDING PROTEIN INITI-
ATES ZYGOTIC DEVELOPMENT IN HUMAN AND MOUSE AND
DETERMINES MALE-FACTOR INFERTILITY. M. Aarabi,a,b

H. Balakier,c S. Bashar,c S. I. Moskovtsev,c,d P. Sutovsky,e,f

C. L. Librach,c,d R. Oko.a aDepartment of Biomedical and Molecular Sci-
ences, Queen’s University, Kingston, ON, Canada; bDepartment of Human
Genetics, McGill University, Montreal, QC, Canada; cCReATe Fertility
Centre, Toronto, ON, Canada; dDepartment of Obstetrics & Gynaecology,
University of Toronto, Toronto, ON, Canada; eDepartment of Animal Sci-
ences, University of Missouri, Columbia, MO; fDepartments of Obstetrics,
Gynecology & Women’s Health, University of Missouri, Columbia, MO.

OBJECTIVE: To examine whether sperm-derived postacrosomal WW-
binding protein (PAWP) is required for initiation of calcium oscillations
and zygotic development after human and mouse fertilization; to determine
PAWP levels in the spermatozoa of men undergoing intracytoplasmic sperm
injection (ICSI) and to correlate them with infertility treatment outcomes.
DESIGN: Prospective clinical and laboratory study.
MATERIALS AND METHODS: Following Research Ethics Board

approvals, recombinant human PAWP protein or complementary RNA
(cRNA)was injected intomouse and human oocytes. PAWP-induced calcium
oscillations were measured and compared to sperm–induced oscillations in a
time-lapse trial. Competitive peptides derived from the PAWP sequencewere
co-injectedwith sperm/PAWP for inhibition trials. Surplus sperm after use for
ICSI cycle was collected from 110 men to determine the levels of PAWP by
flow cytometry and its correlation to treatment outcomes.

IVF Cycle Characteristics & Outcomes By Trigger Group

Co-Trigger
(n¼71)

GnRHa Trigger
(n¼106) p value

Age* 34 (32-37) 32 (30-35) 0.02
Antral Follicle

Count (AFC)*
18 (12-25) 23 (15-31) <0.01

Anti-Mullerian
Hormone Level
[ng/mL]*

3.2 (1.7-5.0) 4 (2.5-6.5) 0.04

PCOS(%)� 13 (16) 41 (38) 0.05
History of OHSS(%)� 4 (44) 6 (14) 0.04
Total Gonadotropin

Use [IU]*
2650 (1850-3700) 2350(1800-2963) 0.10

Max E2 [pg/mL]* 3542 (2936-5014) 4333 (3501-5653) <0.01
Total Follicles* 27.5 (21-35) 31 (25-40) 0.01
Oocytes Retrieved* 18 (12-24) 17 (11-22) 0.22
% Maturity* 82 (73-91) 68 (55-86) 0.02
Any OHSS(%)� 6 (8.6) 0 <0.01
Severe OHSS(%)� 4 (6) 0 0.02
Freeze All for

OHSS(%)�
4 (9.3) 1 (1) 0.03

*Median(Interquartile Range), Mann-Whitney U test. �Chi-square test
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RESULTS: PAWP recombinant protein/cRNA triggered calcium oscilla-
tions in human and mouse oocytes similar to those triggered by sperm factors
released during ICSI. Furthermore, sperm-induced calcium oscillations were
blocked by co-injection of the competitive peptide derived from the WWI
domain-binding motif of PAWP, implying the requirement of sperm PAWP
for successful fertilization. Strong positive correlations were found between
sperm PAWP levels and fertilization rates as well as normal preimplantation
embryonic development in couples undergoing ICSI.

CONCLUSION: Our functional and developmental data strongly suggest
that sperm-delivered PAWP is a unique protein which has a non-redundant
role during human and mouse fertilization, is required to trigger zygotic
development and has potential applications in the diagnosis and treatment
of infertility.

Supported by: Canadian Institutes of Health Research (CIHR); Food for
the 21st Century Program, University of Missouri.
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OUTCOMES OF MICRODISSECTION TESTICULAR SPERM
EXTRACTION IN MEN WITH EARLY VERSUS LATE MATURA-
TION ARREST. A. M. Bernie,a C. Bryson,a R. Ramasamy,b

B. Robinson,c P. N. Schlegel.a aUrology, New York Presbyterian/Weill Cor-
nell, New York, NY; bUrology, Baylor College of Medicine, Houston, TX;
cPathology, New York Presbyterian/Weill Cornell, New York, NY.

OBJECTIVE: Maturation arrest (MA) histology on testis biopsy has been
associated with worse prognosis for sperm retrieval in men with nonobstruc-
tive azoospermia (NOA). Men with early MA have worse outcomes
compared to men with late MA. The objective of this study was to evaluate
sperm retrieval outcomes for men with NOA and MAwho underwent micro-
dissection testicular sperm extraction (micro-TESE).

DESIGN: Retrospective study.
MATERIALSANDMETHODS: A retrospective review of charts for 1068

consecutive patients with NOA, confirmed by analysis of 2 centrifuged
semen samples, who underwent micro-TESE at a single center after a sample
obtained on the day of planned micro-TESE confirmed absolute azoo-
spermia, was performed. Men with complete AZFa or AZFb microdeletions
were excluded. Clinical factors including age, FSH, testis volume, varico-
cele, history of cryptorchidism or Klinefelter syndrome and sperm retrieval
rate (SRR) were analyzed. Patients were considered to be MA on their pa-
thology if the most advanced pattern was consistent with MA, which
included both patients with mixed pathology and with 100% MA. Slides
were re-reviewed by a uropathologist who was blinded to outcome of the mi-
cro-TESE to determine early versus late MA, with early including germ cell
and primary spermatocyte arrest and late including arrest at the spermatid
level. Differences in SRR were compared using a chi-square analysis.

RESULTS: 175 patients with mean age 35.6 � 6.4 years were analyzed.
Mean testis volume was 11.0 � 5.4 cc. Mean FSH was 19.5 � 14.6 IU/L.
Overall SRR was 44.8%. SRR was similar in the early MA group compared
to the late MA group (47.8% vs 33.3%, p¼0.7). SRR trended towards signif-
icance among patients with testis volume <10cc compared to R 10cc
(62.7% vs 47.8%, p ¼0.07). Patients with FSH R 10 IU/L had a higher
SRR compared to patients with an FSH <10 IU/L (62.5% vs 38.2%,
p¼ .003).

CONCLUSION: MA on diagnostic biopsy in men with NOA is associated
with a sperm retrieval rate of 45% using micro-TESE at our center. Despite
previous findings, the SRR was similar amongst men with either early or late
MA. Men with larger volume testis and low FSH had the worse SRR of any
men with MA. These observations are paradoxical to the typical assumptions
that larger testis volume and lower FSH are associated with better testicular
function.
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MALE CAFFEINE AND ALCOHOL INTAKE IN RELATION TO IN
VITRO FERTILIZATION OUTCOME AMONG FERTILITY
PATIENTS. A. E. Karmon,a T. L. Toth,a A. J. Gaskins,b

M. C. Afeiche,b C. Tanrikut,c R. Hauser,d J. C. Chavarro.b aVincent Obstet-
rics and Gynecology,Massachusetts General Hospital, Boston,MA; bDepart-
ment of Nutrition, Harvard School of Public Health, Boston, MA;
cDepartment of Urology, Massachusetts General Hospital, Boston,MA; dDe-
partment of Environmental Health, Harvard School of Public Health, Boston,
MA.

OBJECTIVE: To examine the relationship of male caffeine and alcohol in-
takes with their partner’s clinical pregnancy rates following in vitro fertiliza-
tion (IVF).
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: The Environment and Reproductive

Health Study is an on-going prospective cohort study enrolling subfertile
couples presenting at Massachusetts General Hospital (2007-2013). Informa-
tion on pre-treatment dietary intake was collected from 105 men who under-
went 214 IVF cycles. Logistic regression models using generalized
estimating equations (GEE) were fit to investigate the relationship between
male beverage intake and clinical pregnancy after IVF. Results were adjusted
for male and female age and BMI, male smoking status, male total calorie
and macronutrient intake, infertility diagnosis, and female caffeine and
alcohol intakes.
RESULTS: Mean male age was 37 years and median male caffeine and

alcohol intakes were 169 mg/day and 13g/day, respectively. Clinical preg-
nancy rate per initiated cycle was 55%. In multivariate regression, male
caffeine intake was negatively associated with clinical pregnancy per initi-
ated cycle (p-trend¼0.04), while male alcohol intake was positively associ-
ated with clinical pregnancy per initiated cycle (p-trend<0.01). Compared to
men consuming <88mg/day of caffeine, adjusted odds ratios (95% CI) for
clinical pregnancy per initiated cycle were 1.4(0.5-3.8), 1.7(0.6-4.8), and
0.4(0.1-1.0) for men consuming 88-168mg/day, 169-264mg/day, and
R265mg/day of caffeine, respectively. Compared to men who consumed
<3g/day of alcohol, adjusted odds ratios (95%CI) for clinical pregnancy
per initiated cycle were 1.1(0.4-3.1), 3.1(1.1-8.7), and 4.5(1.5-13.6) for
men consuming 3-12g/day, 13-21g/day, and R22g/day of alcohol, respec-
tively.
CONCLUSION: Although there is extensive literature on the relationship

between beverage intake and semen parameters, little data exist on male
caffeine and alcohol intake and pregnancy outcomes. Our results suggest
that male caffeine and alcohol intake impact in vitro fertilization outcome.
Supported by: NIH grants R01ES009718, R01ES000002, P30DK46200,

T32DK007703, T32-HD060454.
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FRUITAND VEGETABLE INTAKE AND THEIR PESTICIDE RESI-
DUES IN RELATION TO SEMEN QUALITY AND FERTILZATION
RATES AMONG SUBFERTILE MEN. Y.-H. Chiu,a M. C. Afeiche,a

A. J. Gaskins,a P. L. Williams,a D. L. Wright,b J. C. Petrozza,b,c

C. Tanrikut,c R. Hauser,a J. E. Chavarro.a aHarvard School of Public Health,
Boston,MA; bVincent Department of Obstetrics and Gynecology, Massachu-
setts General Hospital, Boston, MA; cDepartment of Urology, Massachusetts
General Hospital, Boston, MA.

OBJECTIVE: To examine the relation of fruit and vegetable (FV) intake,
taking into consideration their pesticide residue status, with semen quality
and fertilization rates.
DESIGN: Prospective cohort study at an academic hospital.
MATERIALS ANDMETHODS: Between April 2007 and June 2012, 155

men presenting to a fertility center completed a food frequency questionnaire
and produced a total of 338 semen samples. Of these men, 105 and their fe-
male partners underwent a total of 190 in vitro fertilization (IVF) cycles. FVs
were dichotomized as high or low pesticide residue based on the USDA
annual reports. The intakes of high and low residue FVs were then summed
and quartiles were created. Generalized linear mixed models were used to
analyze the association of high and low residue FV intake with sperm param-
eters adjusted for male age, BMI, physical activity, total energy intake, absti-
nence time, race, dietary pattern scores, smoking status, and history of
varicocele. Models for fertilization rates were additionally adjusted for fe-
male age, BMI and intake of FVs.
RESULTS: Intake of total FVs and low pesticide residue FVs were unre-

lated to semen quality. However, men in the top quartile of high pesticide res-
idue FV intake had 64% (95% CI: 41%, 78%) lower total morphologically
normal sperm count and 70% (95% CI: 43%, 85%) lower total motile sperm
count than men in the lowest quartile of intake (p, trend¼ 0.01 and 0.01,
respectively). Total FV intake was positively related to fertilization rates
among couples undergoing IVF with conventional insemination (p,
trend¼0.03), but not Intra-cytoplasmic sperm injection (p, trend¼0.71).
This association was mainly driven by intake of low pesticide residue FVs.
Specifically, the adjusted IVF fertilization rates by increasing quartile of
low pesticide residue FV intake were 0.60 (0.34, 0.81), 0.60 (0.40, 0.77),
0.75 (0.56, 0.87), and 0.88 (0.72, 0.95) (p, trend¼0.04).
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CONCLUSION: Intake of high pesticide residue FVs may negatively
affect semen quality while intake of low pesticide residue FVs may have a
positive impact on fertilization.

Supported by: NIH grants ES009718 and T32DK007703.
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INFLAMMASOME ACTIVATION IN MEN WITH ABNORMAL
SEMEN QUALITY. M. Jurewicz,a E. Ibrahim,b G. Attia,c

S. Roberge,c C. Lynne,a N. Brackett.b aDept of Urology, University of
Miami, Miami, FL; bMiami Project to Cure Paralysis, University of Miami,
Miami, FL; cDept of OB/Gyn, University of Miami, Miami, FL.

OBJECTIVE: Our previous work has shown that inflammasome activation
and the consequent elevation of semen cytokines leads to impaired sperm
motility in men with spinal cord injury (SCI).1 The present study sought to
determine if inflammasome activation was evident in non-SCI men with
abnormal semen parameters.

DESIGN: Prospective Study.
MATERIALS AND METHODS: Semen was obtained by masturbation

from men presenting for infertility workup (n¼48) and healthy controls
(n¼9). Infertile patients were divided into 3 groups. Group 1: patients with
normal sperm concentration (R 20 million/cc) and low sperm motility
(<40%) (LM, n¼7); Group 2: patients with normal sperm motility and oli-
gozoospermia (Oligo, n¼7); Group 3: patients with combined low motility
and oligozoospermia (LM+Oligo, n¼34). After liquefaction, semen was
centrifuged at 300X and the resulting seminal plasma (SP) was analyzed
for caspase-1, IL-18, IL-6, and IL-1b concentrations using ELISA. T-tests
were used to compare Groups 1, 2 and 3 to the control group using Prism soft-
ware. P value <0.05 was considered statistically significant.

RESULTS: See Table 1. In the two groups in which oligozoospermia was a
major component (Oligo and LM+Oligo), statistically significant elevated SP
concentrations of caspase-1, IL-18 and 1L-6 were found vs controls. No such
elevations were found in the LM only group. None of the groups showed el-
evations in IL-1b.

CONCLUSION: Our study shows a novel and significant elevation of cas-
pase-1 and multiple cytokines, and thus likely activation of the inflammasome
complex in patients presenting for an infertility workup. Further investigation
of these elevations may lead to options for therapeutic interventions.

ENDOMETRIOSIS I
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MUTATIONS IN THE GNRH SIGNALING PATHWAY ARE RISK
FACTORS FOR ENDOMETRIOSIS. K. Ward, R. Chettier,
P. Farrington, H. M. Albertsen. Juneau Biosciences, LLC, Salt Lake City,
UT.

OBJECTIVE: Some but not all patients with endometriosis have abnormal
functioning of their GnRH axis and some but not all endometriosis patients
respond to GnRH agonist therapies. The clinical variation observed may be
caused by instrinsic genetic variation in these pathways. We tested 177 genes
involved in humanGnRH signaling for genetic associationwith endometriosis.

DESIGN: Candidate genes involved in human GnRH signaling pathways
were obtained using PANTHER database. 1537 Caucasian endometriosis pa-
tients were genotyped for 570 exome variants in 179 candidate genes. The

frequency of heterozygous affected women was compared with published
population data (n>50,000 population controls).
MATERIALS AND METHODS: Human Exome Beadchips (Illumina,

San Diego, CA) were used for genotyping. Single marker association was
tested using Fisher’s Exact Test. In silico prediction of protein function
was evaluated using the Polyphen 2 database.
RESULTS:We tested 570 exome variants representing 177 genes involved

in GnRh signaling pathway that showed a causative/deleterious effect. After
adjusting for multiple testing (p<8.7E-05), we discovered 5 exome variants
representing 5 different genes as shown in Table 1. The top 2 significantly
associated variants (CRTC1 and ARHGAP32) are predicted to be damaging
to the encoded protein.

CONCLUSION: Gene variants affecting the human GnRH signaling
pathway are significant risk factors for predisposition to endometriosis.
These gene variants are likely to contribute to the clinical variation observed
in women with endometriosis.
Supported by: Juneau Biosciences.

O-23 Monday, October 20, 2014 04:30 PM

RARE MUTATIONS IN WNT SIGNALING PATHWAYS ARE RISK
FACTORS FOR ENDOMETRIOSIS. R. Chettier, H. M. Albertsen,
K. Ward. Juneau Biosciences, LLC, Salt Lake City, UT.

OBJECTIVE:Wnt proto-oncogenes are believed to play a role in endome-
triosis. Recently, genetic association studies have shown that common vari-
ants near Wnt4 are associated with endometriosis across different
ethnicities. In order to test the hypothesis that variants in other genes involved
in Wnt signaling pathways contribute to the pathogenesis of endometriosis,
we tested exome variants found in 230 candidate genes involved in Wnt
signaling for genetic association with endometriosis.
DESIGN: A list of candidate genes involved in Wnt signaling were ob-

tained using PANTHER database. 1537 Caucasian endometriosis patients
were genotyped for 1138 rare exome variants in candidate genes. The number
of heterozygous subjects observed was compared with published population
data (n>50,000).
MATERIALS AND METHODS: 1537 patients with surgically confirmed

endometriosiswere testedusing the InfiniumHumanExomeBeadChip (Illumina,
San Diego, CA). Single marker association was tested using Fisher’s exact Test.
In silico prediction of protein function was estimated using polyphen 2 database.
RESULTS: We tested a total of 1138 variants representing 230 candidateWnt

genes. 88 showed causative/deleterious effect for endometriosis. After adjusting
for multiple testing (p< 4.4E-05), we discovered 10 strongly associated variants
in10distinct genes.Noneof theseassociatedvariantswerepredicted tobeprotein
altering. The average OR among these associated variants is 10.7.
CONCLUSION: Wnt signaling proteins, particularly the protocadherins,

may play a major role in the pathogenesis of endometriosis.
Supported by: Juneau Biosciences.

TABLE 1.

Control LM Oligo LM+Oligo

Caspase-1
(pg/ml)

46.3 � 8.1 58.4 � 6.1 (p¼0.30) 192.6 � 53.0
(p<0.05)

213.4 � 26.6
(p<0.05)

IL-18
(pg/ml)

33.2 � 3.6 44.1 �10.9 (p¼0.33) 67.0 � 9.9
(p<0.05)

71.2 � 5.2
(p<0.05)

IL-6
(pg/ml)

12.9 � 3.6 18.8 � 6.4 (p¼0.41) 48.9 � 9.7
(p<0.05)

52.3 � 3.2
(p<0.05)

IL-1b
(pg/ml)

21.3 � 1.3 26.9 � 5.3 (p¼0.24) 36.8 �18.0
(p¼0.34)

21.5 � 4.8
(p¼0.99)

Values are means � standard error of the mean; p-value¼comparison to the
control group within the same row

TABLE 1.

CHR Position
Var

Allele
Endm
Freq

Population
Freq Gene Fisher p OR

19 18876309 G 0.16099 0.08759 CRTC1 9.51E-37 2.00
11 128839405 A 0.04207 0.02420 ARHGAP32 8.09E-09 1.77
18 77170479 A 0.00390 0.00037 NFATC1 2.62E-08 10.73
11 2161530 A 0.00195 0.000048 IGF2 2.37E-07 40.37
6 36075326 A 0.00130 0.000029 MAPK14 2.28E-05 44.83

TABLE 1.

CHR Position
Var

Allele
Endm
Freq

Population
Freq Gene Fisher p OR

5 140238124 A 0.0656 0.0131 PCDHA10 7.54E-70 5.27
5 140795212 A 0.0085 0.0005 PCDHGA10 4.84E-20 15.61
5 140230533 A 0.0092 0.0020 PCDHA9 1.94E-10 4.73

22 46929692 A 0.0644 0.0399 CELSR1 3.75E-10 1.65
18 77170479 A 0.0039 0.0004 NFATC1 2.62E-08 10.73
5 140250471 A 0.0020 0.0000 PCDHA11 2.37E-07 40.37

17 10212619 G 0.0033 0.0004 MYH13 1.83E-06 8.13
5 140802374 A 0.0036 0.0006 PCDHGA11 8.45E-06 5.91

15 40581543 G 0.0049 0.0012 PLCB2 1.74E-05 3.97
16 68867265 G 0.0010 0.0000 CDH1 2.41E-05 Inf
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THE BACTERIAL ENDOTOXIN ENHANCES DEVELOPMENT OF
ENDOMETRIOSIS-LIKE LESIONS IN MURINEMODEL. Y. Azuma,
F. Taniguchi, M. Izawa, N. Terakawa, T. Harada. Ob&Gyn, Tottori University
Faculty of Medicine, Yonago, Tottori, Japan.

OBJECTIVE: Lipopolysaccharide (LPS) is the gram-negative bacterial
cell component used as an inflammation model. It has been reported that
the concentration of the bacterial endotoxin such as LPS is increased in men-
strual or peritoneal fluid of the endometriosis patients.We previously demon-
strated that LPS promotes the proliferation and invasion of endometriotic
stromal cells (ESCs) via up-regulation of cyclooxygenase (COX)-2 expres-
sion and prostaglandin E2 synthesis, suggesting that pelvic inflammation
may promote the progression of endometriosis. COX-2 regulates survival,
migration, and invasion of human endometriotic cells. In the present study,
we focused on the effects of LPS on endometriosis-like lesions in a murine
model, and further aimed to delineate the mechanism involved in the patho-
genesis of endometriosis.

DESIGN: Experimental study.
MATERIALS AND METHODS: A homologous mouse endometriosis

model was established by transplanting donor mouse uterine tissue into
the abdominal cavities of recipient mice (4 weeks of age, BALB/c). After
4 weeks of an intraperitoneal injection of LPS (2mg/kg) or vehicle twice
weekly, the extent of endometriosis-like lesions was assessed. Gene
expression, proliferative and angiogenic activity in the endometriosis-
like lesions was evaluated by real time RT-PCR, Ki67 and PECAM
immunohistochemical staining, respectively, The degree of inflammation
was assessed by CD3 (T-cell marker) and F4/80 (macrophage cell marker)
immunostaining.

RESULTS: Endometriosis-lile cystic lesions had grown in the abdominal
cavity of all mice. The monolayer epithelial cell lining of the cyst was
shown. Administrating LPS for 4 weeks significantly increased the total
number (1.7 vs. 2.9/mouse), the average weight (1.3-fold vs. control),
and surface area (1.4-fold vs.control) of endometriosis-lile lesions
compared with the control. LPS did not influence the weight of uteri
and ovaries. LPS enhanced Cox-2, Vegf and Il-6 mRNA expression in
endometriosis-like lesions compared with the controls. LPS addition
increased the percentage of Ki67 positive cells in the lesions (9.0 vs.
21.0%), and also enhanced the intensity of PECAM, CD3 and F4/80
immunostaining.

CONCLUSION: Using this mouse endometriosis model, we found that the
bacterial endotoxin enhances the development of endometriosis-like lesions
by stimulating the peritoneal inflammatory status.

Supported by: KAKENHI(Japan Society for the Promotion of Science
Grant-in-Aid).
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DOXYCYCLINE CAUSES REGRESION OF ENDOMETRIOTIC IM-
PLANTS IN A RAT ENDOMETRIOSIS MODEL: A PRELIMINARY
STUDY. R. Attar,a O. Kizilkale Yildirim,a G. Yildirim,a S. Bostanci,b

M. Bakacak,c F. Ozkan,d E. Attar.e aObstetrics and Gynecology, Yeditepe
University, Istanbul, Turkey; bObstetrics and Gynecology, Sakarya Univer-
sity Medical School, Kocaeli, Turkey; cObstetrics and Gynecology, Kahra-
manmaras S€utç€u Imam University Medical School, Kahramanmaras,
Turkey; dPathology, Yeditepe University, Istanbul, Turkey; eObstetrics and
Gynecology, Istanbul University Istanbul Medical School, Istanbul, Turkey.

OBJECTIVE: The aim of this study is to evaluate the effect of doxycycline
on surgically induced endometriosis lesions in a rat endometriosis model.

DESIGN: This is a prospective, randomized, controlled experimental an-
imal study carried out at the Experimental Research Center of Yeditepe Uni-
versity ( YUDETAM).

MATERIALSANDMETHODS: Endometriosis was surgically induced in
twenty ooferectomized, nulligravid Sprague Dawley rats. Two weeks after
the induction operation second laparotomies were performed and volumes
of the endometriotic implants were measured and biopsies were done.
Then the rats were randomly divided into two groups: Group 1 and group
2. Group 1 was treated with oral 5mg/kg/day doxycyclin for two weeks.
Group 2 was not given any medication and served as the control group. Es-
trogen was administered throughout the study. Two weeks after the 2nd oper-
ation all rats were sacrified. We measured the volumes of the endometriotic
implants again and did the biopsies. We compared the volumes of the endo-
metriotic lesions on 2nd and 4thweek. We used Mann-Whitney U test for sta-
tistical analysis.

RESULTS: The mean volumes in the control group were 117.39�18.58
and 137.02�17.7 on the 2nd and 4thweek, respectively. Therewas an insignif-
icant increase in the volumes of the endometriotic lesions between the 2nd

and 4thweeks in the control group (P ¼ 0.32). The mean volumes in doxycy-
clin group were 159.37�36.64 mm3 and 25.87�9.65 mm3 on the 2nd and
4thweek , respectively. Doxycycline caused regression on the volumes of
the endometriotic lesions between the 2nd and 4thweeks and it was statisti-
cally significant(P ¼ 0.001).
CONCLUSION: Doxycycline caused regression of endometriotic lesions

in our experimental study. Our study suggests that doxycycline can be a novel
treatment modality for the treatment of endometriosis.

O-26 Monday, October 20, 2014 05:15 PM

EVOLUTIONARILY RECENT, EXONICMUTATIONS ARE STRONG
GENETIC RISK FACTORS FOR ENDOMETROSIS. H. M. Albertsen,
R. Chettier, P. Farrington, K.Ward. Juneau Biosciences, LLC, Salt Lake City,
UT.

OBJECTIVE: Most genetic studies of endometriosis have searched for
relatively common ‘‘ancestral’’ genetic markers, even though most diseases
with decreased reproductive fitness are more likely to be impacted by recent
(rare) and even de novo mutations. Whole genome/exome sequencing has
now been published on nearly a million human subjects. Collectively these
studies have identified thousands of rare exome variants (seen in < 1% of
the general population) predicted to affect protein function. We suspect
that many of these mutations contribute to reproductive disorders.
DESIGN: We tested 27,924 rare exonic variants with a frequency < 0.01

among controls and with a minimum of 3 heterozygous individuals in both
our case and control populations. non-synonymous protein-damaging exome
variants for association with endometriosis. 1,537 Caucasian endometriosis
patients were genotyped and compared with published population data
(n>50,000).
MATERIALS AND METHODS: All endometriosis subjects had surgi-

cally proven disease. All DNA samples were tested using the Infinium Hu-
manExome BeadChip (Illumina, San Diego). The significance of
association was calculated using Fisher’s Exact Test. The in-silico annotation
of variant function was predicted using polyphen 2 database.
RESULTS: 21 rare exonic variants were associated with endometriosis

(p<5�10-8) with a mean odds ratio of 6.7. Genes affected were: AP1M2,
BTNL2, C8orf74, CLEC4F, CR1L, FAM71E2, FRAS1, GJB2, HYAL2,
IKBKE, IQCH, KRTAP19-8, PMFBP1, PPM1E, RAPSN, RHBDD1,
SLC24A5, SLC38A6, STAM2, THOC5, none of which have previously
been associated with endometriosis. The high odds ratio suggests that these
markers are stronger risk factors than the single nucleotide polymorphism
(SNP) associations published to date. Nineteen of the variants are non-synon-
ymous and 6 of the variants are reported by PolyPhen2 as ‘‘possibly
damaging’’. Although some of the implicated genes are involved in inflam-
mation, macrophage activation, adhesion, and receptor and signaling activity,
most variations point to proteins not previously studied in the context of
endometriosis.
CONCLUSION: Rare protein altering mutations of large effect contribute

to the genetic risk for endometriosis. Finding of novel genes not previously
implicated in endometriosis will help expand the functional understanding of
the pathogenesis of endometriosis.
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GOOD PROTEINS GONE BAD: BRAIN-DERIVED NEUROTRO-
PHIC FACTOR AND ITS RECEPTORS IN ENDOMETRIOTIC IM-
PLANTS AND THE ROLE OF ESTROGEN. J. M. Wessels,a

N. A. Leyland,a S. K. Agarwal,b W. G. Foster.a aMcMaster University, Ham-
ilton, ON, Canada; bUniversity of California, San Diego, La Jolla, CA.

OBJECTIVE: Previously we described brain-derived neurotrophic factor
(BDNF) and its receptors in the eutopic endometrium. BDNF and its high af-
finity receptor, neurotrophic tyrosine kinase receptor type 2 (NTRK2),
induce nerve growth, differentiation, and maintenance, but also activate the
proliferation, adhesion, and angiogenesis pathways; each central to endome-
triosis. Thus, our objectivewas to determine the effect of hormones on BDNF
in the uterus and ectopic endometriosis lesions.
DESIGN: Prospective case-control, experimental animal, cell culture

studies.
MATERIALS AND METHODS: Eutopic biopsies from cases (N¼5),

controls (N¼5) and ectopic (N¼5 peritoneal foci, N¼5 ovarian cysts, N¼4
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deep infiltrating disease) lesions were collected at surgery. Transcripts for
BDNF, its receptors (NTRK2, NGFR, SORT1), and the estrogen receptor 1
(ESR1) were quantified by PCR. Mice (N¼30) were ovariectomized and
given estradiol (E2), progesterone (P4), E2+P4, or saline for 4 days. Uterine
horns were collected, protein was assessed by western blot. Human endome-
trial epithelial cells (CRL-1671) were treated for 24 or 48 hours with E2
(0.1nM-1mM) or P4 (10nM-100mM) in the presence of letrozole to supress
endogenous aromatase. BDNF secretion was measured by ELISA. Results
were compared by ANOVA.

RESULTS: Transcription of SORT1, a co-receptor for BDNF secretion,
was elevated in ovarian cysts compared with the endometrium of cases and
controls, and deep infiltrating disease (P¼0.007).ESR1was higher in ovarian
cysts versus peritoneal foci and deep infiltrating disease (P¼0.016). In the
mouse uterus, E2 increased mature BDNF 2 fold (P¼0.019), pro-BDNF 5
fold (P¼0.002), and NGFR 5 fold (P<0.001) versus other treatments.
BDNF secretion by endometrial epithelial cells in culture was increased by
several E2 and P4 treatments within 24 hours (P<0.05), and by all concen-
trations of E2 and P4 at 48 hours (P<0.05).

CONCLUSION: Herewe provide further evidence for the dysregulation of
BDNF and its receptors in endometriosis and expose the profound effect of
estrogen in their uterine regulation. We show that endometrial secretion of
BDNF is controlled by E2 and P4, and its uterine expression is increased
by E2. We postulate that endometriotic lesions express and release BDNF
in response to hormones, and could be important in the pathophysiology
and treatment of disease. Further, because of the participation of BDNF in
nerve growth, proliferation, adhesion, and angiogenesis, its expression in
ectopic lesions may contribute to disease progression and pain.

Supported by: Canadian Institutes of Health Research (CIHR), Natural
Sciences and Engineering Council of Canada, and the Vanier Canada Grad-
uate Scholarship, CIHR (JMW).
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B-CELL LYMPHOMA PROTEIN 6 (BCL-6): A NOVEL DIAG-
NOSTIC MARKER FOR ENDOMETRIOSIS. S. L. Young,a

E. A. Evans-Hoeker,a J. Jeong,b J.-Y. Yoo,b R. Savaris,c B. A. Lessey.d aRe-
productive Endocrinology & Infertility, UNC School of Medicine, Chapel
Hill, NC; bMichigan State University College of Human Medicine, Grand
Rapids, MI; cUniversidade Federal do Rio Grande do Sul, Porto Alegre,
RS, Brazil; dUniversity of South Carolina School of Medicine, Greenville,
SC.

OBJECTIVE: To date, the only clinically validated diagnostic for endome-
triosis is surgical exploration. BCL-6 is proto-oncogene whose expression is
associated with inflammation and cell proliferation. In this study, we exam-
ined eutopic endometrial BCL-6 immunostaining as a novel diagnostic
marker.

DESIGN: Prospective, controlled study.
MATERIALSANDMETHODS:Midsecretory (urine LH+7 to +10) endo-

metrial samplingwas performed in GroupA andB subjects. GroupA (n¼ 81)
samples were obtained from an infertility clinic population prior to undergo-
ing laparoscopy to treat suspected endometriosis. Presence of endometriosis
was detected by visualization of lesions (49/58 cases were confirmed by path-
ologic examination). Group B (n¼28) samples were taken from healthy,
fertile volunteers who did not undergo laparoscopy. Sections of formalin
fixed and paraffin-embedded endometrial samples were immunostained us-
ing an automated clinical laboratory method and a monoclonal BCL-6 anti-
body (Clone LN22, Vector Labs). Immunostaining was assessed by a single
examiner, blinded to diagnosis and group assignment, using H-SCORE. A
positive test was defined as an H-SCORE of 0.9, based on an ROC analysis
of initial staining of 68 women with endometriosis and 12 fertile controls:
area under the curve, 0.96; sensitivity, 95.5%; specificity, 93%.

RESULTS: In Group A, 61/81 women had endometriosis and 12/81 did
not. BCL-6 staining yielded a sensitivity of 94%, specificity of 75%, and a
positive and negative predictive value of 96% and 69%, respectively. Of
the 3 false positives, one had hydrosalpinx and adhesions and another had
benign teratomas. Given that only 15% of the women in Group A lacked
endometriosis, we further investigated the specificity of the test using sam-
ples from 28 fertile controls who were presumed to be free of endometriosis
(Group B): 2/26 (7.7%) of Group B samples had positive BCL-6 staining,
similar to endometriosis incidence (3-10%) in the general population.
Combining Group B (all positives taken as false positives) and Group A
yielded an improved specificity of 87.5% and negative predictive value of
90%. Age and BMI were not different between groups A and B (chi square).

CONCLUSION: Eutopic endometrial BCL6 is a promising new
biomarker for the detection of endometriosis.
Supported by: This work was Supported by NIH R01 HD067721 to S.L.Y

and B.A.L.
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FENRETINIDE: A POTENTIAL TREATMENT FOR ENDO-
METRIOSIS. M. E. Pavone, S. Malpani, M. Dyson, S. E. Bulun. Obstet-
rics and Gynecology, Northwestern, Chicago, IL.

OBJECTIVE: This is a study to test the efficacy of fenretinide for inducing
apoptosis in human endometriotic cells in vitro and for decreasing endo-
metriotic lesions volume in vivo. Fenretinide is a synthetic retinoid analogue
with decreased toxicity when compared to other natural and synthetic reti-
noids. Fenretinide is also a differentiation inducing agent that promotes
apoptosis in variety of cell and tissue types. We have previously shown
that RA production in endometriotic tissue is decreased, resulting in blunted
estrogen metabolism and apoptotic resistance. We hypothesize fenretinide
may reduce lesion burden.
DESIGN: In vitro and in vivo experiments.
MATERIALS AND METHODS: Primary endometriotic cells were

collected using an IRB approved protocol, isolated, cultured and treated
with fenretinide using doses from 0-10 mmol. Cell count, cell viability and
immunoblots were performed to examine apoptosis. Quantitative RT-PCR
on mRNA isolated from endometriotic cells treated with fenretinide was
used to examine the expression of genes involved in retinoic acid signaling
including STRA6, CRABP2 and FABP5. Endometriotic tissue was also xen-
ografted in both the flanks of mice.Micewere given 120mg/kg of fenretinide
at a volume of 10 ml/kg of body weight for 2 weeks, after which the mice
were sacrificed. The lesion volume was measured and compared between
the control and the fenretinide group. Statistical analysis was performed
for all the applicable experiments using t-test and ANOVA.
RESULTS: Treatment with fenretinide significantly decreased total cell

count and the viability of the cells. Fenretinide also increased protein levels
of the apoptotic marker PARP and decreased the proliferation marker PCNA.
Examination of genes involved in retinoid uptake and action showed that fen-
retinide treatment induced STRA6 expression, which is involved in retinoid
uptake, while expression of CRABP2 and the FABP5, genes involved in reti-
noid action, remained unchanged. When compared to controls, fenretinide
also significantly decreased the endometriotic lesion xenograft volume.
CONCLUSION: Fenretinide appears to increase retinol uptake in endo-

metriotic stromal cells by increasing STRA6 expression, and potentially
reversing the pathological loss of retinoid availability. Treatment with this
compound induces apoptosis. Targeting the retinoic acid signaling pathway
may be a promising novel treatment for women suffering with
endometriosis.
Supported by: K12HD050121, Friends of Prentice, R37HD038691.

CONTRACEPTION
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RISKOFCONTRACEPTIVEFAILUREANDECTOPICPREGNANCY
IN USERS OF LEVONORGESTREL-RELEASING AND COPPER
IUDs: FINAL RESULTS FROMTHE EUROPEANACTIVE SURVEIL-
LANCE STUDY ON INTRAUTERINE DEVICES. K. Heinemann,
S. Moehner, S. Reed, T. Do Minh. ZEG-Berlin, Berlin, Germany.

OBJECTIVE: To measure the rate of unplanned pregnancies in users of
IUDs and to characterize complications associated with these pregnancies.
DESIGN: This large-scale, prospective, multinational, non-interventional

study involved two cohorts: new users of LNG-IUDs and new users of copper
IUDs.
MATERIALSANDMETHODS: Recruitment began in 2006 and was con-

ducted in six European countries (Austria, Finland, Germany, Poland, Swe-
den, UK). A ‘non-interference’ approach was used to provide standardized,
comprehensive, reliable information under routine medical conditions.
Women and physicians completed questionnaires at baseline and again 12
months later. All patient-reported outcomes of interest were validated by ob-
taining objective information, based on professional opinion and, where
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necessary, by direct contact with those health care providers that treated the
respective conditions. Low loss to follow-up rates were ensured by a compre-
hensive 4-level follow-up procedure. Multivariate techniques such as Cox
regression were used to compare IUD user cohorts. The study ended in 2013.

RESULTS: Of the 61,448 women recruited, 70% used an LNG-IUD and
30% a copper IUD. The mean age of LNG-IUD users was higher (37.4
yrs) compared to copper IUD users (33.3 yrs). The 118 contraceptive failures
in 26 LNG-IUD users and 92 copper IUD users resulted in a Pearl Index of
0.06 and 0.52, respectively. The risk of contraceptive failurewas significantly
lower in LNG-IUD users than copper IUD users, with a hazard ratio of 0.16
(95% CI: 0.10-0.25) (adjusted for age, BMI and parity). The statistically sig-
nificant lower risk of contraceptive failure with LNG-IUD use was evident
across all age groups except in women aged 40 to 50. A total of 21 confirmed
ectopic pregnancies were reported (in 7 LNG-IUD users and 14 copper IUD
users). The associated hazard ratio adjusted for Age, BMI and parity was 0.26
(95% CI: 0.10-0.66).

CONCLUSION: IUD use is associated with a low risk of contraceptive
failure, and the risk is significantly lower in users of LNG-IUDs compared
to copper IUDs. When pregnancy despite IUD use is suspected, physicians
should consider that an extra-uterine pregnancy is not improbable.
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NATIONALVASECTOMY RATES AND FAMILY PLANNING ATTI-
TUDES AFTER THE GREAT RECESSION. B. B. Najari,
P. N. Schlegel, M. Goldstein. Urology, Weill Cornell Medical College,
New York, NY.

OBJECTIVE: Interest in vasectomymay vary based on economics factors,
given the financial impact of child rearing. With the most recent economic
downturn, an increase in vasectomy volume has been suggested by some
high volume centers. These associations have not been evaluated at a popu-
lation based level. We hypothesized that men were more likely to have had a
vasectomy as a result of the recession and evaluated data from the National
Survey for Family Growth (NSFG) to assess this relationship.

DESIGN: Retrospective analysis of NSFG.
MATERIALS AND METHODS: The NSFG surveyed 10,403 men from

across the United States during June 2006 to June 2010 on topics such as birth
rates and sterilization.We analyzed the data for vasectomy rates and plans for
further children in relation to the Great Recession that lasted the 31 months
from December 2007 to June 2009 per the National Bureau of Economic
Research. We performed a multivariable logistic regression of all men >18
years of age for previously reported predictive factors for undergoing vasec-
tomy (including age, race, number of children); we also included the timing
of survey administration as a variable (before vs. after the start of the reces-
sion).

RESULTS: 8,987 men over 18 years old were included in the analysis. Af-
ter the recession started, men had lower annual income, were more often
uninsured, and were less often employed full time (Table). While there
was no change in the proportion of men who wanted more children, men in-
terviewed after the recession planned on having fewer children. Onmultivari-

able analysis, being interviewed after the recession was an independent risk
factor for undergoing vasectomy [odds ratio: 1.277 (1.003 – 1.625].

CONCLUSION: During the Great Recession, men in the NSFG experi-
enced worse economic circumstances and were 1.28 times more likely to
have undergone a vasectomy. Despite an unchanged desire for more children,
men in relationships reported planning for smaller families.
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A MULTICENTER, RANDOMIZED PHASE III STUDY
COMPARING A 13.5 MG LEVONORGESTREL INTRAUTERINE
CONTRACEPTIVE SYSTEM WITH A COMBINED ORAL CON-
TRACEPTIVE: ANALYSIS OF USER SATISFACTION AND
SAFETY. L. Borgatta,a K. Roth,b S. Rybowski,c K. Rosen.c aBoston Uni-
versity School of Medicine, Boston, MA; bBayer Pharma AG, Berlin, Ger-
many; cBayer HealthCare, Whippany, NJ.

OBJECTIVE: To compare user satisfaction and adverse events (AEs) with
use of the 13.5 mg total content levonorgestrel intrauterine contraceptive sys-
tem (LNG-IUS13.5mg) and a 30 mg ethinyl estradiol/3 mg drospirenone
combined oral contraceptive (COC).
DESIGN: Phase III study at 42 centers.
MATERIALS AND METHODS: Nulliparous and parous women (aged

18-29 years) with regular menstrual cycles (21-35 days), requesting contra-
ception, were randomized to use LNG-IUS13.5mg or a COC for 18 months.
Primary outcome: user satisfaction.
RESULTS: The full analysis set included 279women randomized to LNG-

IUS13.5mg for whom placement was attempted (successful in 279), and 281
women randomized to COC who took R1 pill. In the LNG-IUS13.5mg and
COC groups, respectively, the mean age was 23.7 and 23.9 years, and 77.4%
and 73.3% were nulliparous. Among LNG-IUS13.5mg and COC users,
respectively, 36.6% and 15.3% reported study drug-related AEs. LNG-
IUS13.5mg users were more likely than COC users to report acne (9.0%
vs 0.4%), dysmenorrhea (8.2% vs 1.1%), ovarian cyst (5.7% vs 0.0%), and
abdominal pain (5.0% vs 0.0%). There were 3 drug-related serious AEs in
the LNG-IUS13.mg group; ectopic pregnancy, spontaneous abortion, and
ovarian cyst. (There were 2 spontaneous abortions in the COC group; these
were not considered drug-related). 9.7% and 0.7% of LNG-IUS13.5mg
and COC users, respectively, reported AEs related to protocol-required pro-
cedures; mainly insertion-related discomfort. At Month 18/end of study
(EOS), 268 and 251 women in the LNG-IUS13.5mg and COC groups,
respectively, completed a general satisfaction questionnaire; 82.1% and
81.7%, respectively, reported they were either ‘very satisfied’ or ‘satisfied’
with study treatment, with 58.6% and 46.6%, respectively, reporting they
were ‘very satisfied’. At Month 18/EOS, in the LNG-IUS13.5mg and COC
groups, 263 and 250 women, respectively, completed a satisfaction and
bleeding questionnaire; 91.3% and 92.8% rated administration of study treat-
ment as ‘acceptable with/without some inconvenience/discomfort’; 63.1%
and 70.0% reported being ‘very/somewhat satisfied’ with their bleeding
pattern; and 66.2% and 48.8% reported that, given the choice, they would
continue using study treatment after the study.
CONCLUSION: LNG-IUS13.5mg and a COC were both associated with

high user satisfaction and were well tolerated. Although the LNG-
IUS13.5mg group reported a higher incidence of AEs, they were more likely
to prefer to continue their method after the study.
Supported by: Study and abstract funded by Bayer HealthCare.
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A MULTICENTER, OPEN-LABEL, SINGLE-ARM STUDY
EXPLORING THE SAFETY OFA NEW 13.5 MG TOTAL DOSE LE-
VONORGESTREL INTRAUTERINE CONTRACEPTIVE SYSTEM
IN POSTMENARCHEAL ADOLESCENTS. K. Gemzell-Danielsson,a

K. Buhling,b E. Lukkari-Lax,c E. Montegriffo,d S. Rybowski,e

D. Apter.f aKarolinska Institutet, Stockholm, Sweden; bUniversity
Hamburg-Eppendorf, Hamburg, Germany; cBayer Oy, Espoo, Finland;
dBayer HealthCare, Newbury, United Kingdom; eBayer HealthCare, Whip-
pany, NJ; fSexual Health Clinic, V€aest€oliitto, Finland.

OBJECTIVE: To assess the safety profile of the 13.5 mg total content le-
vonorgestrel intrauterine contraceptive system (LNG-IUS13.5mg; Skyla in
the US, Jaydess elsewhere) over 1 year of use in postmenarcheal adolescents
aged <18 years.
DESIGN: Phase III study conducted at 36 centers in Europe. Primary

outcome: incidence of any treatment-emergent adverse event (TEAE).

TABLE. Economic characteristics and family planning before and after the

Great Recession

Factor
Before

Recession
After

Recession p value

Annual incomea 273.0 �155.6 257.1 �154.5 <0.001b

Working full time (%) 2057 (66) 3317 (56.5) <0.001c

Have medical insurance (%) 2245 (72.1) 4057 (69.1) 0.003c

Want more children (%) 2210 (67.7) 4007 (68.2) 0.467c

Underwent vasectomy (%) 123 (3.9) 257 (4.4) 0.350c

Number of children intend
to have

0.002d

0 (%) 0 (0) 2 (0.2)
1 (%) 254 (46.0) 534 (51.8)
2 (%) 187 (33.9) 353 (34.2)
3 (%) 56 (10.1) 104 (10.1)
R4 (%) 43 (7.8) 25 (2.4)

aAs percentage of federal poverty line. bStudent’s t test. cChi squared test.
dKendall tau c test.
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MATERIALS AND METHODS: Nulliparous and parous women, aged
12-17 years, with regular menstrual cycles (21-35 days), requesting contra-
ception were recruited.

RESULTS: Of the 343 subjects enrolled, 39 were excluded at screening,
and up to 2 attempts at LNG-IUS13.5mg placement were made for 304 sub-
jects (full analysis set [FAS]); placement was successful in 303/304. In the
FAS, the mean age was 16.2 years, mean BMI was 22.1 kg/m2, and 97.7%
were nulliparous. At screening, 51.6%, 22.7%, and 22.7% of subjects were
using oral contraceptives, barrier methods, and no contraception, respec-
tively. Overall, 82.6%, 41.8%, and 20.7% of subjects reported any TEAEs,
drug-related TEAEs, and study procedure-related TEAEs, respectively.
Treatment-emergent serious adverse events (SAEs) were reported by 23 sub-
jects (7.6%); in 3 subjects (1.0%) the SAEs were considered drug-related
(pelvic pain [n¼2], endometritis [n¼1]). No treatment-emergent study pro-
cedure-related SAEs were reported. The most common drug-related TEAEs
by MedDRA preferred term were pelvic pain (14.8%) and dysmenorrhea
(12.2%). All other drug-related TEAEs were reported by <7% of subjects.
There were no cases of pelvic inflammatory disease, pregnancy, or uterine
perforation. 10 (3.3%) device expulsions occurred (1 complete and 9 partial
[confirmed by ultrasound]). There was no clinically relevant change in mean
body weight over time. In total, 253 (83.2%) completed the 1-year study; 42
subjects (13.8%) discontinued due to TEAEs. TEAEs that most frequently
led to discontinuation were: pelvic pain (3.9%), device expulsion (3.3%),
acne (1.6%), and dysmenorrhea (1.6%). 2 subjects (0.7%) discontinued
due to treatment-emergent SAEs (endometritis and pelvic pain).

CONCLUSION: The safety profile of LNG-IUS13.5mg in this adolescent
cohort was consistent with that reported in adults. No new or unexpected
safety concerns were associated with LNG-IUS13.5mg. The continuation
rate was highly favorable for an adolescent population.

Supported by: Study and abstract funded by Bayer HealthCare.
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OB/GYN RESIDENTS REPORT LACK OF SUPPORT FROM
TRAINING PROGRAMS IN FERTILITY NEEDS: NATIONAL SUR-
VEY RESULTS. L. Aghajanova, J. Hoffman, C. N. Herndon. Obstetrics,
Gynecology and Reproductive Sciences, University of California San Fran-
cisco, San Francisco, CA.

OBJECTIVE: Infertility is a common reproductive disease, with a preva-
lence of 9 to 18% of the general population. To date, no studies have attemp-
ted to examine the prevalence and experience of infertility among resident
physicians in the United States. In female OB/Gyn residents of age where
infertility becomes more prevalent, ability to seek fertility may be influenced
by rigorous professional demands and low renumeration. We seek to under-
stand the prevalence, experience, and utilization of infertility services among
Ob/Gyn residents.

DESIGN: Cross-sectional survey.
MATERIALS AND METHODS: A survey was emailed via Qualtrics to

215 Ob/Gyn residency programs nationwide. Demographics, intentions to
conceive during residency, fertility problems if any, fertility treatment and
outcome if any, affordability of care and perception of support were surveyed.

RESULTS: 253 responses were received in an equal distribution between
junior (n¼126) and senior (n¼127) residents. The majority of respondents
were female (91%), 25-35 years old (94%) and married (54%). 85% (195/
230) did not actively pursue fertility during residency. 29% (67/243) consid-
ered fertility preservation, but only 2% sought consultation. 29% (22/75)
experienced infertility of some degree. 63% felt low or no support from
the program. 35% reported stigma associated with their infertility.

CONCLUSION: Infertility is prevalent reproductive health impairment
among Ob/Gyn residents. The majority of residents defer childbearing during
residency despite being of advanced reproductive age. Majority felt little or no
support from training programs in addressing their fertility care. Further studies
are indicated to understand the barriers and impact among resident trainees.
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EXPOSURETOPOLIDOCANOLFOAM IS TOXICTOMOUSEAND
MONKEY GAMETES AND EMBRYOS. S. Yao,a C. Hanna,a

O. Slayden,a J. Jensen.a,b aDivision of Reproductive & Developmental Sci-
ences, Oregon National Primate Research Center, Beaverton, OR; bDepart-
ment of Ob/Gyn, Oregon Health & Sciences University, Portland, OR.

OBJECTIVE: Previously we have shown that transcervically administered
5% polidocanol foam (PF) will obstruct the fallopian tubes of Rhesus ma-

caques and baboons. The objective of this study was to examine the toxicity
effects of PF on zygotes, cleavage stage pre-implantation embryos, and fresh
collected sperm in vitro.
DESIGN: In vitro toxicity study on mouse and monkey gametes and em-

bryos.
MATERIALS AND METHODS: Mouse zygotes were collected from the

fallopian tubes of mated PMSG-treated females 16-18 hr after an ovulatory
stimulus. Rhesus monkey zygotes were obtained from animals that under-
went controlled ovarian stimulation and in vitro fertilization protocols. Zy-
gotes and cleavage stage embryos were exposed to 3% polidocanol foam
(PF) or 1% methylcellulose foam (MCF) for 0.5 minutes; controls received
no further treatment. Morphology of zygotes and oocytes was assessed by
microcopy at the end of incubation and at 24 hrs. Fresh collected Rhesus
sperm (2X10̂7/ml) were exposed to 3% PF or 1% MCF (0.1ml sperm to
1ml foam) for 0.5 minute. Motility was evaluated and viability was deter-
mined by propidium iodine (PI) staining.
RESULTS: A total of 12 mice and 5 monkeys were used in the experi-

ments. Most of the mouse zygotes (51/52 98%) and monkey zygotes (18/
18, 100%) exposed to 3% PF underwent immediate lysis, and none showed
normal development at 24 hrs. Monkey cleavage-stage cell embryos initially
survived PF treatment, but all (16/16, 100%) underwent lysis by 24 hrs. In
contrast, most zygotes exposed to 1%MCF [mouse: 29/44, 66%; monkey
2/14, 14%] and non-treated controls (mouse 42/46, 91%; monkey 3/8,
37.5%] continued to show normal morphology and development at 24hours.
Rhesus sperm (95% baseline motility) exposed to 3% PF for 0.5min were
completely dead with 0% motility and 100% PI labeling. In contrast, treat-
ment with 1% MCF decreased motility to 50% with 96% viability at 0.5
min. Non-treated sperm maintained 85% motility with 98% or greater
viability after treatment.
CONCLUSION: Polidocanol foam is highly toxic to early embryos and

gametes. This study provides reassurance that pregnancy is unlikely
following inadvertent post-ovulatory or luteal phase exposure to polidocanol
foam for permanent contraception.
Supported by: OPP 1025233, NICHD RR000163, P51OD011092 and by

RR013986.
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THE DETERMINANTS OF KNOWLEDGE AND USE OF MODERN
CONTRACEPTIVE METHODS (MCMs) IN NIGERIAWOMEN AC-
CESSING ANTI-NATAL CARE. P. Edafiogho,a E. Otuyelu,a

S. Gergo,a V. Ferenc,a A. Muhammad,b A. Okey,b J. Sandor.a aBiostatistics
and Epidemiology, University of Debrecen, Debrecen, Hungary; bNPHCDA,
National Primary Health Care Development Agency, Abuja, FCT, Nigeria.

OBJECTIVE: According to the World Health Organization, the devel-
oping world accounts for 99% of the 980 women who die daily from preg-
nancy related causes, Sub-Saharan Africa alone accounts for half of these
deaths. This inverse relationship between contraceptive use and maternal
deaths highlights the need for increased contraceptive utilization in sub-Sa-
haran Africa and Nigeria with low contraceptive prevalence. This study was
carried out to determine the factors influencing knowledge and usage of
‘‘MCMs’’ by pregnant women in Nigeria.
DESIGN: The cross sectional hospital based study was carried out in three

regions (North – East, North – Central and South- west) of Nigeria.
MATERIALS AND METHODS: Women accessing ante natal care

completed standardized structured questionnaire in accordance with
ethical regulations. Logistic regression was applied to find the determi-
nants of knowledge and use of ‘‘MCMs’’. Statistically significant results
were determined from calculated odds ratios with 95% confidence
intervals.
RESULTS: 1418 women participated in the study; average age was 27.70

years � 5.39 SD with 75.03% response rate. 50% of respondent know of
‘‘MCMs’’ and 40.34% use ‘‘MCMs’’. Factors found to positively influence
knowledge of ‘‘MCMs’’: health services availability (doctor for regular gy-
naecological check OR¼1.43; 1.03-2.00 and access to skilled health workers
OR¼1.55; 1.14-2.12), family status (single compared to monogamic
OR¼2.38; 1.03-5.50), educational level (secondary OR¼2.59; 1.57-4.28
and tertiary OR¼2.89; 1.70-4.93 compared to none educated) as well as ur-
ban residence (OR¼1.72; 1.07-2.75). Attributable risk (AR) for knowledge
of ‘‘MCM’’ explained by the studied socio-cultural determinants was
69.68%. Factors associated with use of ‘‘MCMs’’ were family status (single
compared to monogamic OR¼2.23; 1.04-4.77), religion (Christian religion
compared to Muslims OR¼1.50; 1.01-2.24) and education (secondary
OR¼ 1.96; 1.17-3.27 and tertiary OR¼1.86; 1.08-3.20 compared to none
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educated). AR for use of ‘‘MCMs’’ explained by the investigated factors was
55.55%.

CONCLUSION: Understanding these factors hindering ‘‘MCMs’’ utiliza-
tion in Nigeria, correcting them through policy framework and culturally
adapted implementation of family planning programs, we would improve
contraceptive use in the country reversing maternal, infant and child mortal-
ity as well as improve other health, social and economic indices.
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EMERGENCY CONTRACEPTION USE AND UNINTENDED PREG-
NANCY IN YOUNG CANCER SURVIVORS: A FIRST
STUDY. M. R. McLean,a S. A. Dominick,b B. Whitcomb,c H. I. Su,b

J. M. Bouknight.a aDept OB/GYN, University of Alabama at Birmingham,
Birmingham, AL; bDept Reproductive Medicine, University of California,
San Diego, La Jolla, CA; cDivision of Biostatistics and Epidemiology, Uni-
versity of Massachusetts Amherst, Amherst, MA.

OBJECTIVE: Female cancer survivors are at risk for unintended preg-
nancy as estimating fertility after cancer is challenging and family planning
(FP) counseling in the context of comorbidities is complex. The rates of un-
intended pregnancy and emergency contraception (EC) use in cancer survi-
vors are not well characterized. We assessed the frequency of unintended
pregnancy and EC use in this population and sought to identify clinical fac-
tors associated with EC use.

DESIGN: Retrospective Cohort.
MATERIALSANDMETHODS: The Fertility Information Research Study

(FIRST) is a cohort study of reproductive outcomes after cancer. Participants
are recruited through social media outreach by cancer advocacy groups and six
university-based fertility preservation programs. FIRST participants aged
20-44 years were included if they had not undergone hysterectomy or bilateral
oophorectomy (N¼267). All had a history of cancer and/or exposure to gona-
dotoxic therapies. Multivariable regression was used to evaluate associations
of clinical factors with EC use as prevalence ratios (PR).

RESULTS: Mean age of the cohort was 31.6 years (SD 5.7). Median years
since cancer diagnosis was 2.4 (IQR 4.0). The most common cancer type was
breast (33%). Seven women (3%) reported unintended pregnancy since can-
cer diagnosis; 5 (71%) resulted from birth control failure. 29 women (11%)
used EC after cancer diagnosis. In the unadjustedmodels participants<31yrs
were more likely to use EC compared to >¼31yrs (RR 3.55, p < 0.01) as
were non-breast cancer subjects compared to those with breast cancer (RR
3.07, p¼0.03). Other factors associated with EC use included family plan-
ning (FP) counseling since cancer diagnosis (RR 3.22, p<0.01) and unin-
tended pregnancy (RR 4.29, p<0.01). In adjusted models, age (RR 2.53,
p¼0.03) and FP counseling (RR 2.72, p<0.01) were associated with EC use.

CONCLUSION: Female cancer survivors face greater risks of adverse
pregnancy outcomes related to cancer status and co-morbidities, which un-
derscores the need for FP. FP counseling after cancer diagnosis was related
to young survivors’ EC use and contributes to potential avoidance of unin-
tended pregnancy. Female cancer survivors should receive FP counseling
as part of their survivorship care.

Supported by: UL 1 RR024926, HD-058799, MRSG-08-110-01-CCE.
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HEALTH-RELATED QUALITY OF LIFE IMPROVEMENT IN
WOMEN WITH ENDOMETRIOSIS-ASSOCIATED PAIN DURING
TREATMENT. O. Muneyyirci-Delale,a,b C. Charles,a N. Sinaii,c

M. Dalloul,a P. Stratton.d aObstetrics and Gynecology, SUNY Downstate
Medical Center, Brooklyn, NY; bObstetrics and Gynecology, Kings County
Hospital Center, Brooklyn, NY; cBiostatistics & Clinical Epidemiology Ser-
vice, NIH Clinical Center, Bethesda, MD; dProgram in Reproductive and
Adult Endocrinology, NICHD/NIH, Bethesda, MD.

OBJECTIVE: To assess changes in health-related quality of life (HRQoL)
of women with endometriosis-associated pain undergoing treatment with
Leuprolide Acetate Depot form (LD) vs Norethindrone Acetate (NA).

DESIGN: Prospective randomized double-masked clinical trial.
MATERIALS AND METHODS: 62 women with endometriosis-associ-

ated pain were randomized to receive LD 11.25mg every 3 months or NA
5mg daily for 24 weeks (24W) in Phase I, then all were given NA for another
28 weeks (52W) in Phase II. HRQoL was assessed at entry, 24W and 52W
using Endometriosis Health Profile Questionnaire-30 (EHP-30) Core Ques-

tionnaire. The subjects’ responses were scored individually, and summarized
according to the EHP-30 algorithm for dimensions of pain, control & power-
lessness, emotional well-being, social support and self-image. Data were
analyzed using paired or two sample t-test, Wilcoxon rank-sum test and Wil-
coxon signed rank test.
RESULTS:Women were predominantly Black (82%), between age 21 and

47 years with 31 NA and 31 LD. All EHP-30 dimensions significantly
improved from entry to 24W in both groups for Phase I. During Phase II,
there were no statistically significant changes in summary scores between
24W and 52W in either group. Throughout treatment, there were no statisti-
cally significant differences in any of the HRQoL dimensions between treat-
ment groups.

CONCLUSION: HRQoL significantly improved with both norethindrone
acetate and leuprolide treatment. Improvements in the EHP-30 dimensions of
pain, control & powerlessness, emotional well-being, social support and self-
image were maintained on norethindrone only treatment.
Supported by: NIH: R01-HD043281, Intramural Program, PRAE/NICHD

and BCES/CC.
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TOWARD AN IDEAL PATIENT EXPERIENCE: LONGITUDINAL
ASSESSMENT OF PATIENT KNOWLEDGE, EXPERIENCE, AND
REASONS FOR DISCONTINUATION OF INFERTILITY
TREATMENT. K. J. Childress, A. K. Lawson, M. S. Ghant,
G. Mendoza, M. L. Steinberg, E. Confino, E. E. Marsh. Obstetrics and Gy-
necology-REI Division, Northwestern University Feinberg School of Medi-
cine, Chicago, IL.

OBJECTIVE: To determine patient understanding of and satisfaction with
infertility treatment, and reasons for anxiety and discontinuation of treatment
after the first infertility visit.
DESIGN: Prospective survey study.
MATERIALS AND METHODS: English speaking, non-pregnant, 18-50

year old women completed pre and post-visit surveys at their first infertility
clinic visit (T1) and follow up surveys at 1 (T2) and 3 (T3) months. Surveys
queried patients on their understanding of fecundity, personal treatment plan,
likelihood of successful pregnancy, satisfaction with treatment and associ-
ated anxiety, and reasons for discontinuation of treatment.
RESULTS: Surveys were completed by 234, 127, and 79 eligible patients at

T1, T2, and T3 respectively. Participants were 34.2�4.6 (mean�SD) years old,
83.8% married, 79.7% White, 6.8% Black, 9.5% Asian, and >90% had R4
years college education. Neither participants’ understanding of fecundity nor
personal beliefs of their chances of conception significantly changed over
time. 95.0% and 80.4% of participants were satisfied with treatment at T2
and T3. Reasons for dissatisfaction with treatment included poor understand-
ing of the treatment process, dissatisfaction with provider communication,
and/or complexity and length of the treatment process. 45 participants discon-
tinued treatment over the 3-month period. Only 45.4% of participants were in
touch with a financial counselor at T2. 98.2% of those participants not in touch
with a financial counselor discontinued treatment (p¼ .008). Other reasons for
discontinuation of treatment included pregnancy (48.9% of those who discon-
tinued), life events, personal health, and desire to conceive naturally. Anxiety
was reported by >90% of respondents at T2 and T3, with treatment-related
factors (e.g. side effects, length of treatment) being the most cited reason.
CONCLUSION: While most patients were satisfied with their fertility

experience, reasons for dissatisfaction and discontinuation centered around
challenges in patient-staff communication and patient education. These find-
ings highlight an opportunity to increase patient satisfaction by improving
individualized patient counseling and provider-patient communication. In

Improvemts in HRQoL by Treatment Group

EHP-30
DIMENSIONS
(Scale 0-100)

NA: ENTRY
VS 24W

NA: 24W VS
52W

LD: ENTRY
VS 24W

LD: 24W
VS 52W

Pain -31.6 �23.0** 2.5 �22.1 -37.5 �25.3** 2.5 �17.3
Control and

Powerlessness
-33.0 �26.4** 1.6 �29.7 -34.4 � 29.8** -1.8 �26.3

Emotional
Well-Being

-15.9 �23.0** -1.4 �18.6 -20.0 �27.3* 0.7 �20.6

Social Support -17.5 �19.6** 3.2 �23.2 -29.2 �36.5* 3.9 �23.7
Self-Image -12.9 �22.3{ -3.2 �18.0 -18.8 �36.5{ 3.1 �25.3

Data are delta mean �SD in dimension scores. **p<0.0001; *p<0.001;
{p<0.02
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addition, these changes may also lead to decreased psychological burden and
anxiety during infertility treatment.

Supported by: NIH WRHR Program K12HD050121; RWJ Foundation;
NMH (EEM).

O-40 Monday, October 20, 2014 04:45 PM

ABNORMAL STRICT MORPHOLOGY EVOKES ANXIETY IN
INFERTILE MALES. J. R. Kovac,a R. P. Smith,b M. Cajipe,c

R. Ramasamy,c J. Scovell,c D. J. Lamb,c L. I. Lipshultz.c aUrology of In-
diana, Carmel, IN; bUniversity of Virginia, Charlottesville, VA; cBaylor Col-
lege of Medicine, Houston, TX.

OBJECTIVE: Males undergoing infertility testing face anxiety and stress.
Indeed, given recent studies linking infertility with cancer, an association be-
tween semen parameters and health outcomes has been drawn. We sought to
determine whether the findings of abnormal strict morphology (SM) contrib-
uted to a patient&s anxiety and generated health concerns.

DESIGN: A cohort study on patients from a high volume, tertiary, aca-
demic infertility clinic (2010-2013).

MATERIALS AND METHODS: A total of 156 men with a SM of <4%
normal forms (NF, Kruger strict criteria) were contacted (22 refused partic-
ipation). <4% SM was stratified into subgroups of 0.5-<4% and 0% NF.
Randomly selected men >4% NF were controls (n¼18). Anxiety was
measured using a 10-point Licker scale & concern for general health was
quantitated via an IRB-approved questionnaire.

RESULTS: Average age of men<4% (n¼134) was similar to controls. Pa-
tients with <4% NF rated their levels of anxiety at 4.8�0.2 (1¼no anxiety;
10¼very anxious). 9.8% (n¼13/133) of these men rated their anxiety at the
highest level (10/10). This was significantly higher (p<0.05) than controls
(anxiety¼3.2�0.5) where no men rated their anxiety at >5. In addition,
25% of men<4% NF (n¼34/134) expressed significant concerns about their
general health compared to 0% of control men (n¼0/18). Subgroup analysis
compared men with 0.5-<4% NF to those with 0% NF. A total of 9.3%
(n¼10/107) of men with 0.5-<4% NF rated anxiety at 10/10 with 25.9%
(n¼28/108) having health concerns. Men with only 0% NF were not signif-
icantly different with 12.5% (n¼3/24) rating their anxiety as 10/10 and 25%
(n¼6/24) having major concerns about their general health.

CONCLUSION:Men are anxious and concerned about their overall health
as a direct consequence of their abnormal SM. The presence of abnormal SM
corresponded to increased rates of anxiety and health concerns. The severity
of the abnormal SM did not affect patient perception. A discussion concern-
ing the abnormal semen analysis in general, and SM in particular, is an
important part of the counseling process.

Supported by: JRK is Supported by a Male Reproductive Health Research
(MHRH)Career Development Physician Scientist Award (K12) (HD073917-
01) from the Eunice Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) Program to DJL.

O-41 Monday, October 20, 2014 05:00 PM

EGG DONORS WORKING WITH GESTATIONAL SURROGACY
AGENCIES: MOTIVATIONS AND PERSONALITY
TRAITS. Z. Brew,a K. Bergman,b R.-J. Green,a K. Katuzny.a aRockway
Institute at CSSP/Alliant International University, San Francisco, CA; bFer-
tility Counseling Services, Inc, Los Angeles, CA.

OBJECTIVE: This study investigates motivations and personality charac-
teristics of egg donors working with gestational surrogacy agencies. The per-
sonality traits of egg donors and non-donors from a demographically
matched sample of women were examined.

DESIGN: Researchers compared the personality characteristics of 100
randomly selected egg donors and a normative control group of 100 women
(non-egg donors) matched for race/ethnicity, education, and age (20-29
years) on theMinnesotaMultiphasic Personality Inventory (MMPI-2). Major
themes from egg donors’ responses to an intake question regarding motiva-
tions were also analyzed.

MATERIALS AND METHODS: De-identified interview transcripts and
MMPI-2 data were obtained from an egg donor agency’s archival database.
Similar MMPI-2 data on a non-egg donor sample of women were obtained
from an independent research facility specializing in personality assessment.
Meanscoresof the twogroups (eggdonorsversusnon-eggdonors)werecompared
on MMPI-2 clinical and nonclinical scales using a series of independent t-tests.

RESULTS: Comparisons on MMPI-2 revealed that the control group scored
significantly higher (p < .01) on Hypochondriasis, Depression, Psychopathic
Deviate, Paranoia, Psychasthenia, Schizophrenia, Social Introversion, Psychoti-
cism,Disconstraint,Negative Emotionality/Neuroticism, Introversion/LowPos-

itive Emotionality, andAnxiety. Egg donors scored significantly higher (p< .01)
on Ego Strength, Social Responsibility, Repression, and Dominance. Pure altru-
isticmotivationwas spontaneously reported by11%of eggdonors; 8.8% relayed
only financial motivation; and 80.2% stated a combination of the two.
CONCLUSION: Results show that women engaging in egg donation for

gestational surrogacy, when screened using standard psychological proce-
dures (interviews/ MMPI-2 testing), exhibit less psychological distress
than their normative counterparts. Their enhanced ability to cope readily
with challenges, sense of social responsibility, assertiveness, and less neurot-
icism all suggest that egg donors feel empowered in their role and are psycho-
logically robust individuals.
Supported by: This research was partially Supported by general operating

funds of the Rockway Institute at the nonprofit Alliant International Univer-
sity, San Francisco.
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FACTORS THAT INFLUENCE REJECTION AND NON-COMPLE-
TION FOR MEXICAN OVUM DONOR CANDIDATES. C. Palatchi,a

A. M. Braverman,b J. Rosales,a R. Melendez,a J. I. Obeso.a aIECH Fertility
CenterIECH Fertility Center, Monterrey, Nuevo Leon, Mexico; bObstetrics &
Gynecology, Thomas Jefferson University, Philadelphia, PA.

OBJECTIVE: To explore why Mexican ovum donor candidates are not
accepted to psychological, medical and non-medical reasons.
DESIGN: A retrospective chart review of women who applied to be egg

donors at a large Mexican center to identify the reasons for inclusion or
exclusion in the program.
MATERIALS AND METHODS: Demographic information, evaluation

data, and laboratory results were reviewed. Frequencies and percents were
calculated; total responsewas reported for each item. Differences were tested
using an ANOVA.
RESULTS: Women ages 18-25 were solicited to be ovum donors. 457 appli-

cants to the egg donor programwere reviewed, of those a total 344were rejected
due to psychological, medical and non-medical reasons. Three groups of non-
accepted donors were formed. Group I included donors rejected due to medical
reasons (89), group II due to non-medical reasons (139) and group III due to psy-
chological issues (116). There were no significant demographic differences
among the 3 groups. Donors with children were less likely to be rejected
(p< .05).Further analysiswasperformed todetermine if the presence of children
in rejected donors due to psychological reasonswas statistically relevant. Group
IIIwas analyzed according to the reason the donorwas rejected.Of a total of 116
candidates, 75were rejected due to emotional instability, 19 due to a personality
disorder, 8 due to the presence of depression, and 14 due to a family psychiatric
history. In each case, rejecteddonorswere subdivided into two groups according
to the presence of children. Statistical analysis showed that rejected donors due
to emotional instability were the ones with no children but higher levels of ed-
ucation (p< .003), currently unemployed (p< .03), and single (p< .006).
CONCLUSION: Psychological issues and non-medical issues contributed

most to Mexican women not becoming donors. Donors who do not have chil-
dren were more likely to not complete for reasons other than medical or psy-
chological. Donors with children may be more motivated for financial
reasons as culturally women tend to have children younger which may
contribute more to a financial incentive. The women with more education,
who have no children and are single may not be the most successful egg
donor candidate as they are more likely to be emotionally unstable. Another
influence may be that women who have children may have more empathy for
the recipients and, therefore, more likely to complete the process.
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THE EFFECT OF COPING STYLES ON MENTAL HEALTH
OUTCOMES FOR WOMEN RECEIVING IVF
TREATMENT. S. R. Holley,a,b L. A. Pasch,b A. L. Belohlavek,a

N. E. Adler,b P. Katz.c aPsychology, San Francisco State University, San
Francisco, CA; bPsychiatry, University of California, San Francisco, San
Francisco, CA; cSchool ofMedicine, University of California, San Francisco,
San Francisco, CA.

OBJECTIVE: People cope with the stress of fertility treatment in different
ways. Some use approach-oriented strategies (e.g., planning), whereas others
use avoidance-oriented strategies (e.g., denial). This study evaluated whether
these respective coping styles predict mental health outcomes for women
seeking fertility treatment.
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DESIGN: 157 women in a prospective cohort study over an 18-month
period.

MATERIALS AND METHODS: Participants completed questionnaires at
baseline and at the 18-month follow up. At baseline, coping strategies were as-
sessedvia theBrief Cope Inventory and perceived stress via the PerceivedStress
Scale. At baseline and follow up, depression was assessed via the Center for
Epidemiologic Studies Depression scale and anxiety via the State-Trait Anxiety
Inventory. ‘‘Coping style’’ was operationalized as the difference between
approach and avoidance coping scores (approach - avoidance). We hypothe-
sized a negative association such that low coping style scores (i.e., an avoidance
coping style) would be associated with greater depression and anxiety.

RESULTS: Multiple regression models were used; all models controlled for
age, time trying to conceive, and perceived stress. At baseline, coping style
scores were negatively associatedwith depression and anxiety. For the longitu-
dinalmodels, the covariates of IVF failures and baseline depression and anxiety
scores were added. Coping style predicted depression and anxiety at follow up,
again with low scores associated with greater psychological symptomatology.

CONCLUSION: Theway patients cope with the stress of fertility treatment
appears predictive of psychological distress. Specifically, an avoidance coping
style was associated with concurrent and future depression and anxiety. Inter-
ventions that shift coping strategies from avoidance-oriented ones to approach-
oriented ones may help reduce the distress associated with treatment.

Supported by: Support provided by NICHD/NIH Grant # PO1 HD37074.
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ATRIAL ATTEMPT TO INTRODUCE SUPPORT CARDS TO PRO-
VIDE POST-MISCARRIAGE GRIEF CARE IN INFERTILITY
TREATMENT. R. Fukushima, K. Ishii, Y. Ueda, K. Matsuo, H. Sato,
N. Iijima, K. Okamoto, A. Yamaguchi, S. Okamoto. ART Okamoto
Women’s Clinic, Nagasaki City, Japan.

OBJECTIVE: In infertility treatment, patients experience loss following
non pregnancy test result as well as after miscarriage. Moreover, such losses
are frequently repeated, tending to enhance patient anxieties surrounding
pregnancy. And yet the stationing of psychological counselors remains atyp-
ical within fertility treatment facilities in Japan, and access to grief care is not
yet sufficiently widespread. In this study, an attempt was made to introduce a
system whereby support cards were created for use in grief counseling after
miscarriage, with physicians, nurses, and psychological counselors working
together to provide care.

DESIGN: Retrospective study.
MATERIALS AND METHODS: Between December 2012 and March

2014, support cards were given to 103 patients determined to have experienced
miscarriage within 9 weeks of becoming pregnant by in vitro fertilization.
These cards carried explanations by counselor that can be experienced after
a miscarriage and ways to deal with such feelings, instructions on how to
make appointments for grief counselling. After the physician had explained
the miscarriage assessment, the cards were handed to patients by nurses.

RESULTS: The support cards were used for clients to receive psycholog-
ical counselling in 15 of 103 cases (14.2%). The average age of the subjects

in this User Group (n¼15) was 36.5 � 4.6 years; these subjects had under-
gone Embryo transfer(ET) an average of 4 � 1.6 times, experienced non
pregnancy test results an average of 2.6 � 1.6 times, miscarriage an average
of 1.4 � 0.6 times. The average age of the subjects in the Non-User Group
(n¼88) was 36.6 � 4.2 years; they had undergone ET an average of 2.6 �
1.7 times, experienced non pregnancy test results an average of 1.3 � 1.6
times, miscarriage an average of 1.2 � 0.5 times. The numbers of ET and
non pregnancy test results were both significantly higher in the User Group
(p<0.05). Card usage occurred variously between the date of miscarriage
assessment and 2.5 months later.
CONCLUSION: Post-miscarriage support card users had experiencedmore

ETandnonpregnancy test results thannon-users. Therefore, it appears that psy-
chological support interventions would seem to be particularly effective for pa-
tients who have repeatedly experienced loss through seeking infertility
treatments. Additionally, given the existence of patients who made use of sup-
port cards not only immediately after the assessment of miscarriage but even
months afterwards, grief care needs to incorporate a long-term perspective.
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COMPARISON OF SOCIAL ADAPTATION IN PRESCHOOL
SINGLETONCHILDRENBORNAFTERFROZENANDFRESHEM-
BRYOTRANSFER IN ART. L.-F. Xing, L.-T. Chen, Y.-L. Qian. Repro-
ductive Medicine, Women’s Hospital, School of Medicine, Zhejiang
University, Hangzhou, Zhejiang, China.

OBJECTIVE: Investigate whether there is a difference in social adaptation
between preschool full-term singleton children born after frozen and fresh
embryo transfer in IVF/ICSI.
DESIGN: The controlled study followed up 250 preschool singleton chil-

dren born after IVF/ICSI with or without FET and 152 strictly matched NC
children, in order to measure their social adaptation abilities.
MATERIALS ANDMETHODS: In order to eliminate interference of other

difficulties associatedwithmultiple births, lowbirthweight and prematurity, all
of which were known to adversely affect children’s early development, inclu-
sion criteria for children born after IVF/ICSI were as follows: 1) without PGD,
2) singleton, 3) full-term delivery, 4) normal birth weight, 5) nomortal disease,
6) pass the routine IQ test (measured by the Chinese Revised Version of the
Wechsler Intelligence Scale for Children). 352 eligible children as well as their
parents were invited for the study and a total of 250 children (response rate of
71%, including 99 IVF-conceived with fresh embryo transfer, 49 IVF-
conceived with FET, 58 ICSI-conceived with fresh embryo transfer and 44
ICSI-conceivedwith FET)were recruited finally. After strictlymatching all so-
cio-demographic variables, 152 NC children as controls were randomly re-
cruited from four randomly selected kindergartens in our province.
RESULTS: 1. After strictly matching all socio-demographic variables,

children conceived through ART did not show significantly lower social
adaptation abilities in all dimensions of the scale (P>0.05). 2. Children
born after ARTwith FET showed significantly better performances than chil-
dren born after ARTwith a fresh embryo. The difference is much more sig-
nificant in children born after IVF than ICSI.

CONCLUSION: Children born after IVF/ICSI showed similar social
adaptation level with their NC counterparts. Children born after FET in
IVF/ICSI cycles demonstrated better performances in majority dimensions
of social adaptation scale compared with children born after fresh embryo
transfer.
Supported by: The research was Supported by the National NSFC Program

of P. R. China (No.81371244).

Average social adaptation scores in five groups

IVF fresh
embryo
transfer

IVF with
FET

ICSI with fresh
embryo transfer

ICSI with
FET NC

self-dependence 15.3 17.1* 16.1 16.5 15.6
locomotion 7.4 7.6 7.6 7.3 7.0
work skills 6.9 7.9* 7.2 7.6 7.0
communication 10.0 11.0* 10.5 10.5 8.0
socialisation 9.3 10.2* 9.1 10.3* 9.5
self-management 5.1 6.0* 5.2 5.5 5.1
standard total score 10.2 10.5* 10.1 10.3 10.1

* means significantly different compared with its fresh embryo group

TABLE 1.

Depression Anxiety

Baseline Models b R2D b R2D
Step 1: Covariates .44*** .49***
Age -.05 -.03
Years Trying to Conceive .02 .05
Perceived Stress .64*** .64***
Step 2: Coping Style -.09* .02* -.10* .02*

Longitudinal Models b R2D b R2D
Step 1: Covariates .14** .25***
Age -.02 -.05
Years Trying to Conceive -.05 -.12
Perceived Stress .21+ .10
IVF Failures .06 .07
Baseline Depression .21+
Baseline Anxiety .41***
Step 2: Coping Style -.18** .06** -.12* .03*

+p< .10, *p< .05, **p< .01, ***p< .001
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ASSOCIATION OF ASSISTED REPRODUCTIVE TECHNOLOGY
(ART) TREATMENT AND PARENTAL INFERTILITY DIAGNOSIS
WITH AUTISM IN ART-CONCEIVED CHILDREN. D. M. Kissin,a

Y. Zhang,a S. L. Boulet,a C. Fountain,b P. Bearman,c L. Schieve,d

M. Yeargin-Allsopp,d D. J. Jamieson.a aNational Center for Chronic Disease
Prevention and Health Promotion, Centers for Disease Control and Preven-
tion, Atlanta, GA; bDepartment of Sociology, Fordham University, New
York, NY; cDepartment of Sociology, Columbia University, New York,
NY; dNational Center on Birth Defects and Developmental Disabilities, Cen-
ters for Disease Control and Prevention, Atlanta, GA.

OBJECTIVE: To assess whether assisted reproductive technology (ART)
treatment factors or infertility diagnoses are associated with autism among
ART-conceived children.

DESIGN: Retrospective population-based cohort study.
MATERIALS AND METHODS: We linked National ART Surveillance

System (NASS) data for 1996-2006, California Birth Certificate data for
1997-2006, and California Department of Developmental Services Autism
Caseload data, which include information on the vast majority of persons
with autism in California, for 1997-2011 to allow 5 years of follow-up for
each child in the study. Among ART-conceived children born between
1997 and 2006, we calculated trends in autism diagnosis and adjusted hazard
risk ratios (aHRR) and 95% confidence intervals (CI) for the association of
autism diagnosis with ART treatment factors and parental infertility diagno-
ses; we adjusted for infant sex, plurality, gestational age, birth weight,
maternal and paternal age at delivery, number of previous births, mode of de-
livery, male factor infertility and the interaction between plurality and mode
of delivery.

RESULTS: Among ART-conceived infants born in California between
1997 and 2006, the annual incidence of autism diagnosis remained at about
1.0%, ranging from 0.9% to 1.3% (P for trend 0.66). Incidence of autism
diagnosis in offspring was lower when ART patients had unexplained
(aHRR 0.4; CI 0.2-0.8) or tubal factor (aHRR 0.5; CI 0.3-0.9) infertility,
and higher when intracytoplasmic sperm injection (ICSI) was used (aHRR
1.9; CI 1.1-3.2), when compared to cases without these patient and treatment
characteristics.

CONCLUSION: Our study suggests that unexplained and tubal factor
parental infertility is associated with decreased risk, and use of ICSI is asso-
ciated with increased risk of autism diagnosis in ART-conceived children
during the first 5 years of life. More studies are needed to examine possible
mechanisms of these associations.

Supported by: NIH Director’s Pioneer Award program, part of the NIH
Roadmap for Medical Research, through grant number 1 DP1 OD003635-
01 and the National Institutes of Mental Health award number
R21MH096122.
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PREGNANCYOUTCOMES DECLINEWITH INCREASING RECIP-
IENT BMI: AN ANALYSIS OF 22,317 DONOR/RECIPIENT CYCLES
FROM THE 2008-2010 SART REGISTRY. M. P. Provost,a

K. S. Acharya,a C. R. Acharya,b J. S. Yeh,a R. G. Steward,a J. L. Eaton,a

J. M. Goldfarb,c S. J. Muasher.a aDivision of Reproductive Endocrinology
and Infertility, Duke University Medical Center, Durham, NC; bDepartment
of Biostatistics and Bioinformatics, Duke University Medical Center,
Durham, NC; cUniversity Hospitals Fertility Center, Beachwood, OH.

OBJECTIVE: To examine the effect of recipient BMI on IVF outcomes in
donor oocyte cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Previous studies looking at recipient

BMI have demonstrated no effect of recipient obesity and IVF success,1

while others have been limited by sample size.2 A total of 22,317 donor
oocyte cycles from the 2008-2010 SART registry were stratified into cohorts
based on WHO BMI guidelines and analyzed (Table). This cohort represents
the largest study on this topic to date. Cycles reporting normal recipient BMI
(18.5-24.9) were used as the reference group (REF). Main outcomes
measured were clinical pregnancy rate, live birth, implantation rate and
miscarriage rate. All pregnancy outcomes were analyzed using multivariate
logistic regression.

RESULTS: Success rates and adjusted odds ratios (OR) with 95% confi-
dence intervals for all pregnancy outcomes were most favorable in cohorts
with recipients of low and normal BMI, but progressively worsened as
BMI increased.

CONCLUSION: Success rates in donor/recipient IVF cycles are more
favorable in recipients with low and normal BMI. There is a progressive
and statistically significant worsening of outcomes in groups with higher
BMI. More research is needed to determine the relationship between BMI
and pregnancy outcomes after IVF in recipients of oocyte donation.
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BIRTH OUTCOMES BY INFERTILITY TREATMENT: ANALYSES
OF THE MASSACHUSETTS OUTCOMES STUDY OF ASSISTED
REPRODUCTIVE TECHNOLOGIES (MOSART). B. Luke,a

J. E. Stern,b M. Kotelchuck,c M. D. Hornstein,d E. Declercq,e

B. Cohen,f H. Diop.f aMichigan State University, East Lansing, MI; bGeisel
School of Medicine at Dartmouth, Lebanon, NH; cMassGeneral Hospital for
Children, Boston, MA; dBrigham & Women’s Hospital, Boston, MA; eBos-
ton University School of Public Health, Boston, MA; fMassachusetts Depart-
ment of Public Health, Boston, MA.

OBJECTIVE: To evaluate ART pregnancy outcomes by infertility treat-
ments.
DESIGN: Historical cohort.
MATERIALS AND METHODS: ART data on women who were treated

and gave birth in Massachusetts between 2004 and 2008 were linked to vital
records and hospital data. Live births were categorized by ART treatment pa-
rameters (oocyte and semen sources, intracytoplasmic sperm injection, assis-
ted hatching, embryo state, embryos transferred, fetal heartbeats). Risks of
preterm birth (PTB), low birthweight (LBW), small-for-gestation (SGA),
pregnancy hypertension (PIH), gestational diabetes (GDM), prenatal admis-
sions, and primary cesarean delivery were modeled by plurality at birth for
each treatment parameter using logistic regression, adjusted for parental
ages, race/ethnicity, education; infertility diagnoses; and maternal preexist-
ing medical conditions (chronic hypertension and diabetes mellitus) as
adjusted odds ratios, AORs, and 95% confidence intervals.
RESULTS: Among the 6,526 singleton and 2,422 twin pregnancies, risks for

adverse outcomes were significantly higher among twins, including PIH (AOR
2.58, 2.27-2.42),GDM(AOR1.30, 1.10-1.54), prenatal admissions (AOR3.65,
3.12-4.26), primary cesarean delivery (AOR 5.83, 5.17-6.57), PTB (AOR
11.84, 10.56-3.27), LBW (AOR 10.68, 9.45-12.08), and SGA (AOR 2.17,
1.86-2.53); the risks were only slightlymodifiedwith adjustment for each treat-
ment parameter. Oocyte source (donor), embryo state (thawed), and fetal heart-
beats (>one) were each associated with increased risks: donor oocytes (PIH,
AOR 1.87, 1.45-2.42; primary cesarean delivery and PTB, AOR 1.43, 1.14-
1.78 and AOR 1.43, 1.11-1.83, respectively); thawed embryos (PIH, AOR
1.30, 1.08-1.57); two versus one fetal heartbeat (PTB, AOR 1.49, 1.16-1.91;
LBW, AOR 1.57, 1.19-2.08); three versus one fetal heartbeat (PTB, AOR
2.07, 1.39-3.09; LBW, AOR 2.30, 1.52-3.49; SGA, AOR 2.04, 1.25-3.34).
The risks for LBW and SGAwere significantly lower with the use of thawed
embryos (AOR 0.79, 0.65-0.96 and AOR 0.38, 0.28-0.53, respectively).
CONCLUSION: Plurality was the predominant ART treatment risk factor

for adverse pregnancy and birth outcomes, associated with substantial excess
morbidity for both mother and infants.
Supported by: NIH R01 HD 064595 and R01 HD067270.

Pregnancy Outcomes with Increasing Recipient BMI

BMI (n)

Clinical

Pregnancy

Rate % [OR]

Live Birth

Rate % [OR]

Implantation

Rate % [OR]

Miscarriage

% [OR]

<18.5 (637) 59.7 [1.05]* 51.2 [1.07] 49.3 [1.00] 8.5 [0.90]

18.5-24.9 (13,058) 59.6 [REF] 51.4 [REF] 49.3 [REF] 8.6 [REF]

25-29.9 (5,394) 57.7 [0.92]* 48.6 [0.88]* 47.9 [0.99] 10.2 [1.19]*

30-34.9 (2,016) 53.6 [0.77]* 43.9 [0.75]* 42.6 [0.94]* 11.2 [1.26]

35-39.9 (823) 56.9 [0.84]* 46.7 [0.84]* 45.6 [0.97] 12.3 [1.31]

40-44.9 (280) 52.9 [0.81] 40.0 [0.63]* 40.9 [0.94] 15.9 [2.03]*

45-49.9 (77) 48.0 [0.63] 42.9 [0.72] 39.3 [0.94] 8.3 [0.97]

>50 (32) 53.1 [0.41]* 40.6 [0.37]* 39.7 [0.84]* 7.1 [1.20]

* ¼ P < 0.05. OR ¼ Adjusted Odds ratio compared to REF
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PREGNANCY OUTCOMES DECLINE WITH INCREASING BMI:
AN ANALYSIS OF 239,127 CYCLES FROM THE 2008-2010 SART
REGISTRY. M. P. Provost,a K. S. Acharya,a C. R. Acharya,b

J. S. Yeh,a R. G. Steward,a J. L. Eaton,a J. M. Goldfarb,c S. J. Muasher.a
aDivision of Reproductive Endocrinology and Infertility, Duke University,
Durham, NC; bDepartment of Biostatistics and Bioinformatics, DukeUniver-
sity, Durham, NC; cUniversity Hospitals Fertility Center, Beachwood, OH.

OBJECTIVE: To examine the effect of BMI on IVF outcomes in autolo-
gous patients as well as other diagnostic subgroups.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: This represents the largest and most

recent cohort study on this issue to date. A total of 239,127 fresh IVF cycles
from the 2008-2010 SART registry were stratified into cohorts based on
WHO BMI guidelines and analyzed (Table). Cycles reporting normal BMI
(18.5-24.9) were used as the reference group (REF). Sub-analyses were per-
formed on cycles reporting purely male factor (MF) infertility as well as
those with PCOS (89,354 and 34,137 cycles, respectively). Main outcomes
measured were clinical pregnancy rate, live birth, implantation rate and
miscarriage rate. All pregnancy outcomes were analyzed using multivariate
logistic regression.

RESULTS: Success rates and adjusted odds ratios (OR) with 95% CIs for
all pregnancy outcomes were most favorable in cohorts with low and normal
BMI, but progressively worsened as BMI increased (Table). Obesity also had
a statistically significant impact on IVF outcomes in cycles performed for
pure MF and PCOS, which has not been previously reported.

CONCLUSION: Success rates in autologous cycles, including those done
for specifically MF or PCOS, are highest in those with low and normal BMI.
Furthermore, there is a progressive and statistically significant worsening of
outcomes in groups with higher BMI. More research is needed to determine
the causes and extent of how BMI affects IVF success rates in other patient
populations.
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IMPROVED IMPLANTATION RATES USING THE TIME-LAPSE-
ENABLED EEVA TEST AS AN ADJUNCT TO MORPHOLOGY
FOR DAY 3 TRANSFER. G. D. Adamson, M. Abusief, L. Palao,
J. Witmer, L. M. Palao, M. Gvakharia. Palo Alto Medical Foundation,
San Jose, CA.

OBJECTIVE: A recent publication described development of a test that
automatically measures key time-lapse parameters and provides quantitative
information regarding embryo development (Eeva� Test) (Conaghan et al.
2013). The objective of this study was to determine if use of the test as an
adjunct to traditional morphology for day 3 embryo transfer (ET) results in
improved clinical outcomes.

DESIGN: Pilot cohort study using concurrent controls.
MATERIALS AND METHODS: IRB approval was obtained. 51 patients

consented to using the Eeva Test as an adjunct to morphology for day 3 ET.
The Eeva Test generates a High or Low score based on the automatic extrac-
tion of key cell division timings from time-lapse videos. Inclusion criteria
were: maternal age < 41 years, < 3 previous failed IVF attempts, and R4
zygotes available for image analysis. In the Eeva Test group, preference in

selection for transfer was given to embryos that had good morphology and
exhibited a High score. In the control group, embryos were selected for trans-
fer based on morphology only. Clinical characteristics, implantation and
pregnancy were compared. c2 test was used for statistical analysis.
RESULTS: Positive hCG and implantation rates were significantly higher

when Eeva Test scores were used as an adjunct to morphology to select em-
bryos for transfer on Day 3. There were no significant differences in clinical
characteristics between groups.

Eeva Test Control

N 51 131
Age (mean � sd) 34.5 � 3.8 34.4 � 3.4
Egg # 16.5 � 6.7 16.5 � 6.1
ET # 1.9 � 0.6 2.0 � 0.6
2PN # 8.5 � 3.4 8.8 � 3.3
Positive hCG 73% 60%*
Clinical pregnancy rate 55% 40%
Ongoing pregnancy rate 49% 35%
Multiple rate 44% 28%
Implantation rate 43% 28%**

*p¼0.04, **p¼0.01

CONCLUSION: This is the first report of improved implantation rates in
patients receiving day 3 ET based on the adjunctive use of a time-lapse
enabled test and traditional morphology. The adjunctive Eeva Test day 3 im-
plantation rate appears equivalent to published day 5 blastocyst rates. Our
findings confirm that the non-invasive Eeva Test can be used to increase
the clinician’s confidence in recommending eSET on day 3, thereby
achieving the benefits of higher pregnancy rates, lower multiple pregnancy
rates and improved clinical outcomes. The current study is ongoing and
will further evaluate the impact on pregnancy rates and multiple rates with
increased sample size.
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FEWER PRETERM BIRTHS IN UNSTIMULATEDVERSUS STIMU-
LATED IN VITRO FERTILIZATION (IVF). W. Mak,a

L. A. Kondapalli,b M. DiMattina,c J. D. Gordon,c G. Celia,c

M. Payson.c aDivision of REI, Yale School of Medicine, New Haven, CT;
bDivision of REI, University of ColoradoDenver AnschutzMedical Campus,
Aurora, CO; cDominion Fertility, Arlington, VA.

OBJECTIVE: To compare birth outcomes of infants conceived by natural
cycle (unstimulated) IVF to those conceived by stimulated IVF cycles.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Non-smoking women undergoing fresh

IVF-ET cycles from 2007 - 2011 at a single private practice center were strat-
ified by stimulated (n¼120) or unstimulated (n¼113) exposure status. IVF
cycle and birth outcomes were analyzed using appropriate parametric and

Pregnancy Outcomes with Increasing BMI

BMI (n)

Clinical

Pregnancy

Rate % [OR]

Live

Birth Rate

% [OR]

Implantation

Rate % [OR]

Miscarriage

% [OR]

<18.5 (7,149) 37.7 [0.89]* 31.2 [0.93] 30.4 [0.99]* 11.4 [1.10]*

18.5-24.9 (134,588) 37.9 [REF] 31.4 [REF] 29.5 [REF] 11.3 [REF]

25-29.9 (54,882) 36.8 [0.96] 29.8 [0.94] 28.3 [0.99] 12.7 [1.13]

30-34.9 (24,922) 35.7 [0.90] 28.0 [0.84] 26.9 [0.99] 14.6 [1.32]

35-39.9 (11,747) 33.7 [0.81] 26.3 [0.75] 25.8 [0.96] 15.3 [1.41]

40-44.9 (4,084) 32.0 [0.78] 24.3 [0.71] 23.6 [0.95] 14.8 [1.28]

45-49.9 (1,292) 30.6 [0.73] 22.8 [0.66] 22.9 [0.95] 17.6 [1.62]

>50 (463) 30.0 [0.68] 21.2 [0.53] 20.3 [0.92] 20.3 [1.92]

*¼ not statistically significant. All other values P< 0.05. OR¼AdjustedOR
compared to REF

TABLE 1. Cycle Characteristics and Birth Outcomes a

STIMULATED
IVF (n¼120)

NATURAL IVF
(n¼113) P value

No of oocytes
retrieved

11.4 � 5.8 1.1 � 0.87 <0.0001

ICSI (n, %) 95 (79.2) 100 (88.5) 0.05
Day of embryo transfer 4.7 � 0.82 4.6 � 0.84 0.20
No of embryos

transferred
1.9 � 0.81 1.0 � 0.13 <0.0001

Gestational age (weeks) 37.0 � 2.2 37.3 � 1.4 0.40
Preterm birth <37wks 50 (41.7) 34 (30.1) 0.06
Very preterm birth

<32 wks
6 (5.0) 0 (0) 0.016

Birth weight (grams) 3273 � 572 3403 � 446 0.10
Low birth weight

(<2500g)
8 (6.7) 2 (1.8) 0.06

Large gestational
age (>4000g)

8 (6.7) 10 (8.9) 0.53

a Values are mean � SD or n (%)
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non-parametric comparisons by STATA 11.1. Cycles resulting in a multiple
gestation were excluded. Natural cycle IVF (NCIVF) was performed without
the use of exogenous ovarian stimulation but included hCG trigger prior to
oocyte retrieval.

RESULTS: Maternal age, parity and history of prior ART cycles were
comparable between the groups. Infertility diagnoses were similar except
greater prevalence of PCOS in the stimulated group (16.7 vs. 0.88%,
p<0.001). Time to retrieval was shorter in the NCIVF group (11.0 vs. 12.8
days, p<0.001). While gestational age at delivery was comparable between
groups, preterm and very preterm birth was significantly reduced in the
NCIVF group.

CONCLUSION: Our study is the first to investigate birth outcomes of
singleton pregnancies in NCIVF compared to stimulated IVF. Infants
conceived by NCIVF had a lower prevalence of preterm and very preterm
birth, with a trend toward lower prevalence of low birth weight. We propose
the impact on preterm delivery rates may be due to effects of superovulation
on oocyte quality or a supraphysiological estrogen milieu during implanta-
tion. In this study the data suggests improved perinatal outcomes in NCIVF
versus stimulated IVF, notably a lower incidence of preterm birth with natu-
ral cycle IVF.

Supported by: K12HD047018 (WM), 5K12HD001271-14 (LAK).
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PROGESTERONE CONCENTRATION PER RETRIEVED OOCYTE
FOR IVF IS DIRECTLY RELATED TO PATIENTAGE, BUT NOT TO
OVERALL PREGNANCY OUTCOME. S. Purcell,a B. Tilley,a

G. Navarrete,a M. Thomas,a K. Lee,a S. Chantilis,a R. Gada,a

M. Meintjes.a,b aDallas Fertility Center, Dallas, TX; bFrisco Institute for
Reproductive Medicine, Frisco, TX.

OBJECTIVE: It has long been suggested that elevated progesterone (P4) at
the time of hCG-trigger for IVF is inversely related to pregnancy outcome.
More recently, some interest has been expressed to correlate P4 levels at
oocyte retrieval (OR) with clinical outcomes. It has been observed (Niu et
al., 2008) that the serum P4 level at OR is directly correlated with the number
of follicles and; consequently, with the number of quality embryos.When ad-
justing for the number of oocytes retrieved by considering the P4/oocyte ra-
tio, one may see a true P4 effect on clinical outcomes. Therefore, the purpose
of this study was to evaluate the effect of P4/oocyte on pregnancy outcomes.

DESIGN: Prospective, non-randomized study.
MATERIALS AND METHODS: Serum P4 levels were measured at the

time of OR in patients with a fresh transfer after standard ovarian stimulation.
Implantation and ongoing pregnancy (heartbeat at 8 weeks) were the primary
outcomes. These primary outcomes were analyzed within five P4/oocyte
groups: 0.25-0.5 (n¼67), 0.51-0.75 (n¼95), 0.76-1.0 (n¼62), 1.01-1.25
(n¼40) and >1.25 ng/oocyte (n¼49); respectively. Differences between
P4/oocyte ratios in pregnant and non-pregnant patients were compared
with a paired-t-test. The effect of P4/oocyte ratio at TVOR on age, and their
interaction on implantation and ongoing pregnancy were compared using an
ANOVA.

RESULTS: No difference was found in the P4/oocyte between the preg-
nant (0.86 ng) and non-pregnant (0.95 ng) groups. However, the P4/oocyte
ratio significantly increased with patient age. Even though the expected
age-related decline in implantation and ongoing pregnancy rates were
observed, there was no difference in the P4/oocyte ratio within age groups.

CONCLUSION: The P4 level at OR was directly related to the number of
oocytes retrieved. Neither the absolute P4 level at OR nor the normalized P4/
oocyte ratiowas correlated with pregnancy outcome. However, the P4/oocyte
ratio appears to be a function of patient age, which in turn, was inversely
correlated to implantation and pregnancy rates.
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URINARYCONCENTRATIONSOF BISPHENOLAANDTHEIRAS-
SOCIATION WITH INDICATORS OF IMPLANTATION IN IVF
COUPLES. K.-R. Kim,a H.-K. Kim,b E.-K. Chun,a S. Chun,b

W.-K.Min.b ai-DreamClinic, Dep. of Obs.&Gyn.,MizMedi Hospital, Seoul,
Republic of Korea; bDivision of Clinical Chemistry, Dep. of Lab. Med., Uni-
versity of Ulsan College of Medicine and Asan Medical Center, Seoul, Re-
public of Korea.

OBJECTIVE: Bisphenol A (BPA) is a synthetic chemical widely used in
the production of polycarbonate plastics and epoxy resins found in numerous
consumer products and lead to human exposure. There was a report suggest-
ing positive linear dose-response association between BPA urinary concen-
trations and implantation failure in women undergoing in vitro fertilization
(IVF) (1 , 2 , 3). We evaluated the association of female and male urinary
BPA concentrations with various indicators of IVF.
DESIGN: Prospective observational study.
Patients recruited: 113 couples undergoing IVF during August 2013-

February 2014 in MizMedi Hospital.
MATERIALS AND METHODS: We collected urine samples from 113

couples undergoing IVF at the day of oocyte retrieval. We used high perfor-
mance liquid chromatography–tandem mass spectrometry to measure uri-
nary BPA concentrations after the extraction process including the addition
of b-glucuronidase and incubation. The quantification of BPA was done by
using Multiple Reaction Monitoring (MRM). MRM transitions and collision
energies (CE) were 227.2>212.2 (CE 20V) and 227.2>133.2 (CE 20V) for
BPA. The retention time of BPA was 2.51 min at the flow rate of 0.35 mL/
min. Along with implantation result, D3 FSH level, peak E2, Number of
retrieved oocytes, sperm concentration and motility, percentage of fertiliza-
tion and percentage of good quality embryo were also assessed as indicators
of IVF.
RESULTS: 105 couples excluding 8 couples with unusual BPA exposure

were analyzed. The average concentration of female urinary BPAwas 3.1 ng/
mL (range, N.D.-26.9). That of male urinary BPA was 3.9 ng/mL (range,
N.D.-24.6). The implantation results showed significant difference between
low male urinary BPA concentration group and high male urinary BPA con-
centration group (cut-off ¼ 3.0 ng/mL; P-value 0.021). Other indicators of
IVF were not associated with both female and male urinary BPA concentra-
tions. When patients were divided into 4 groups accounting both female and
male urinary BPA concentrations, low female urinary BPA and highmale uri-
nary BPA concentration group showed significantly poor implantation result:
only 4 implantations among 24 patients (16.7%).
CONCLUSION: There was a significant difference in implantation results

of IVF depending on male urinary BPA concentration. It suggests that BPA
exposure to male shows significantly more harmful effect to IVF outcome
rather than BPA exposure to female.
Supported by: Department of Laboratory Medicine, Asan Medical Center.
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TIME-LAPSEMICROSCOPIC ANALYSIS TOVERIFYHOWBLAS-
TOMERE BIOPSY FOR PGD AFFECTS THE DYNAMICS OF EM-
BRYONIC DEVELOPMENT. D. Ben-Yosef, L. Bar-El, T. Shwartz,
T. Cohen, A. Carmon, N. Mey Raz, S. Raviv, M. Malcov, B. Almog,
F. Azem, A. Amit. Racine IVFUnit, Lis Maternity Hospital, Tel-Aviv Soura-
sky Medical Center, Tel Aviv, Israel.

OBJECTIVE: Morphokenetics by time-lapse analysis was recently added
to embryo scoring to assist in their selection. To date, selection of embryos
following PGD was based mainly on their dynamic development following
biopsy, as assessed by static evaluation on day 4-5, i.e., addition of cells
following cleavage and/or compaction. The aim of this study was to explore
the dynamics of the developmental events following blastomere biopsy, by
determining their percise timings following culture in the EmbryoScope
concomitantly with time-lapse analysis.
DESIGN: The study group included 234 embryos from PGD treat-

ments (Feb.-Aug. 2013) cultured in the EmbryoScope, and the control
group included 71 embryos from standard ICSI cycles performed during
the same period and cultured in the EmbryoScope until day 5. Time-
points of key embryonic events before and after embryo biopsy were
registered.

Progesterone per oocyte, age, implantation and ongoing pregnancy rate

N
(patients)

Average
Age

Progesterone/
Oocyte (ng)

Implantation
(%)

Ongoing
Pregnancies (%)

67 32.93 0.25-0.50 46 51
95 34.15 0.50-0.75 31 43
62 34.66 0.76-1.00 27 35
40 35.43 1.01-1.50 24 32
49 36.18 >1.5 22 37
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MATERIALS AND METHODS: The acquired images of each embryo
were retrospectively analyzed with the EmbryoViewer by image analysis
software. All the selected embryo developmental events were annotated
together with their corresponding time points (in hours) after insemination.

RESULTS: 85% of the embryos were biopsied at R8 cells. Interestingly,
embryos biopsied at the 8-cell stage took longer to progress into subsequent
developmental stages compared to those biopsied at <>8 cells (p<0.05).
The timing of biopsy in relation to the entrance into the 8 cell may also affect
its further development. Comparison with the control group demonstrated
that blastomere biopsy significantly delays the timing of compaction (by 4-
5h) and the start of blastulation (by 5-10h); (p<0.01).

CONCLUSION: Analysis of morphokinetic parameters enabled us to
explore for the first time, how blastomere biopsy interferes with the dynamic
sequence of developmental events. It demonstrates the importance of time-
lapse microscopy for determining the optimal timing for blastomere biopsy
for improving PGD outcomes.

O-55 Monday, October 20, 2014 04:30 PM

BLASTOCYSTS FROMWOMENOFADVANCEDMATERNAL AGE
HAVE COMPROMISED TRANSCRIPTION OF KEY IMPLANTA-
TION AND DEVELOPMENT GENES. A. Strieby,a B. R. McCallie,a

J. C. Parks,a W. B. Schoolcraft,a,b M. G. Katz-Jaffe.a,b aNational Foundation
for Fertility Research, Lone Tree, CO; bColorado Center for Reproductive
Medicine, Lone Tree, CO.

OBJECTIVE: Maternal age is the most significant risk factor associated
with human infertility. This is due to the declining number and quality of oo-
cytes as a woman approaches menopause. Women in their forties exhibit
significantly lower implantation rates, less than 10% with their own oocytes,
compared to >60% with fertile donor oocytes. The aim of this study was to
investigate the impact of maternal age on blastocyst transcription throughout
successive time points during the window of implantation.

DESIGN: Research study.
MATERIALS AND METHODS: Surplus cryopreserved human D5 blas-

tocysts of equivalent good morphology were donated with IRB and patient
consent. Individual blastocysts were warmed for co-culture on a monolayer
of fertile endometrial epithelial cells (one blastocyst per well) to simulate an
in vivo like environment: blastocysts from fertile oocyte donor cycles with no
male factor (n¼24) and blastocysts from infertile AMAwomen with no male
factor and no other infertility diagnosis (R39 years; n¼24). Blastocyst gene
transcription was assessed after 6, 12 and 24 hours of co-culture for 22 im-
plantation genes using quantitative real-time PCR relative to a constant inter-
nal housekeeping gene. Analysis of mRNA profiles was performed with
REST� statistical software, with a P value of <0.05 considered significant.

RESULTS: Blastocyst growth and development was assessed after 6, 12
and 24 hours of co-culture with no significant differences noted between
the two maternal age groups. Analysis of gene transcription after both 6
and 12 hours of co-culture revealed no expression changes between time
points or maternal age groups. In contrast, after 24 hours of co-culture on
D6 of embryonic development closer to the time of implantation, significant
decreased expression was observed for key implantation and developmental
genes in association with AMA. These genes included, BRCA1 (DNA
repair), MAD2L1 (spindle checkpoint), TRIML1 (ubiquitin pathway),
HCFC1 (cell cycle regulation) and TEAD4 (trophectoderm specification)
(P<0.05).

CONCLUSION: A viable competent blastocyst is essential for effective
apposition and adhesion to the maternal endometrium and the facilitation
of successful implantation. Even though infertile women in their forties pro-
duced morphologically good grade embryos, these blastocysts displayed
compromised transcription levels that may impact future development and/
or embryo-endometrium dialogue, resulting in significantly lower implanta-
tion potential.
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LIBRARYOFPHENOTYPESELICITEDBYRNAIDURINGMOUSE
EMBRYOGENESIS. AVALUABLEARCHETYPE FORHUMANEM-
BRYONIC DEVELOPMENT. Y. G. Kramer,a M. Gutwein,b

C. McCaffrey,a J. Buldo-Licciardi,a K. Gunsalus,b N. Noyes.a aNYU
Fertility Center, New York, NY; bCenter for Genomics and Systems Biology,
New York, NY.

OBJECTIVE: Our goal is to develop non-invasive diagnostic methods to
predict the developmental potential of pre-implantationmammalian embryos

that could be applied to evaluate the quality of in vitro fertilized (IVF) human
embryos in a clinical setting. Toward this end, we have coupled time-lapse
microscopy of mouse embryos with targeted gene knock-downs using
RNA interference (RNAi) to catalog high-content phenotypic data of em-
bryos up to the blastocyst stage.
DESIGN: Animal research.
MATERIALS AND METHODS: Female CB6F1 mice were super-ovu-

lated using standard gonadotropin (PMSG and HCG) superovulation proto-
cols and fertilized in vivo. For each target gene, �10pl of dsRNA were
injected into the pronuclei of embryos with two visible pronuclei. Images
of developing embryos at 20x magnification were collected every seven mi-
nutes over four days using NIS Elements imaging software. Recordings of
100 untreated embryos were used to develop descriptors of normal develop-
mental events, and visual comparisons were used to create a controlled vo-
cabulary describing all observed morphological and developmental defects
in RNAi-treated embryos with knock-downs of over 80 genes chosen as rep-
resentatives of molecular processes occurring in the early embryo.
RESULTS: We have used our controlled phenotypic vocabulary, encom-

passing approximately 100 discrete morphological and developmental
defects, to score comprehensive phenotypic profiles of individual RNAi-
treated embryos. The resulting compendium provides a systematic analysis
that links molecular perturbations in specific cellular events with all observ-
able phenotypic consequences during early mammalian embryogenesis. We
have also compared the phenotypes recovered in RNAi experiments of mouse
embryos with phenotypes observed in time-lapse recordings of human em-
bryoswith three pronuclei (3PN embryos).We observe that many phenotypes
elicited by RNAi in mouse embryos can also be observed in human 3PN
embryos.
CONCLUSION: Clinically, the mouse serves as a valuable model for the

earliest stages of human embryonic development. While the timing of early
developmental events in mouse and human differs slightly, we observe a
similar range of morphological defects in human 3PN and RNAi-treated
mouse embryos depleted for gene functions involved in basic cellular pro-
cesses. These results indicate that our systematic phenotypic analysis may
offer valuable predictive potential as non-invasive indicators of the develop-
mental competence of human IVF embryos in the clinic.
Supported by: NIH RO1 – 1R01GM085503-01 – A Systems Biology

Approach to Mammalian Embryogenesis.
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THE TIMINGOF EARLY CLEAVAGE EVENTS AND SEVERITYOF
FRAGMENTATION IS CORRELATED WITH GENE EXPRESSION
PATTERNS IN CUMULUS CELLS. E. R. Hammond,a

A. N. Shelling,a B. Stewart,b L. M. Cree.a,b aDepartment of Obstetrics
and Gynaecology, Faculty of Medical and Health Sciences, the University
of Auckland, Auckland, New Zealand; bFertility Associates, Auckland,
New Zealand.

OBJECTIVE: The aim of our study was to identify relationships that exist
between gene expression in cumulus cells and time-lapse imaging analysis of
early cleavage events in the developing embryo.
DESIGN: A cohort of 80 oocytes had their individual cumulus cell masses

collected prior to fertilisation, and the resulting embryos underwent time-
lapse imaging analysis up to day 3, and were subsequently cultured to day 5.
MATERIALS AND METHODS: Individual cumulus cell masses under-

went gene expression analysis for 27 genes that are important indicators of
follicular microenvironment. Specifically, these genes were involved in
cumulus cell expansion, signalling and energy metabolism. All embryos un-
derwent time-lapse imaging analysis for early cleavage events using the Pri-
movision monitoring system, with pictures taken every 10 minutes. Time to
2PN breakdown, the first cleavage furrow and cleavage to 2, 3, 4 and 5 cells
were annotated. Additionally, the timing of mild (% 10%), moderate (10-
25%) and severe (R 25%) fragmentation were annotated.
RESULTS: The expression levels of some of our candidate genes in

cumulus cells correlated with the timings of early cleavage events and the
severity of fragmentation of the developing embryo. Additionally, gene
expression profiles in cumulus cells and time-lapse imaging analysis of the
developing embryo were correlated to embryo quality on day 5.
CONCLUSION: This study provides further evidence that the develop-

mental potential of the embryo is reflective of the follicular environment
from which the oocyte developed. Our findings suggest that some of the vari-
ation observed in the timings of early cleavage events and severity of frag-
mentation can be attributed to cumulus cell gene expression and thus the
follicular microenvironment, providing further evidence that cumulus cell
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gene expression can be a marker of embryo quality. Additionally, it is
possible that combining time-lapse analysis of early cleavage events with
gene expression profiling in cumulus cells may provide a more reliable
marker of embryo quality.

Supported by: The University of Auckland and Fertility Associates, Auck-
land, New Zealand.
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HYPOMETHYLATION OF MONOSOMY CHROMOSOMES
MAY REFLECT DECREASED IMPLANTATION
POTENTIAL. B. R. McCallie,a J. C. Parks,a A. Strieby,a

W. B. Schoolcraft,b M. G. Katz-Jaffe.a,b aNational Foundation for Fertility
Research, Lone Tree, CO; bColorado Center for Reproductive Medicine,
Lone Tree, CO.

OBJECTIVE: With the exception of Turners syndrome, the implantation
potential of chromosomal monosomies is extremely low compared to corre-
sponding trisomies, which often develop in utero. DNA methylation is an
essential epigenetic control mechanism responsible for gene regulation,
chromatin remodeling and genome stability. Decreased expression and activ-
ity of DNA methyltransferases (DNMTs) has been shown in our lab to be
associated solely with chromosomal monosomy. The aim of this study was
to investigate the blastocyst methylome in association with chromosomal
constitution and potential implantation outcome.

DESIGN: Research study.
MATERIALS AND METHODS: Surplus cryopreserved euploid (Group

A, n¼20), trisomy 15 (Group B, n¼20), trisomy 22 (Group C, n¼20), mono-
somy 15 (Group D, n¼20) and monosomy 22 (Group E, n¼20) blastocysts
were donated with patient and IRB consent. All blastocysts were warmed,
pooled in groups of 10 for bisulfite conversion prior to hybridization to the
Illumina Infinium Human Methylation450 BeadChip, which covers
486,428 CpG sites. Analysis was performed using Illumina GenomeStudio
software for normalization, beta value calculation (0 ¼ no methylation to
1 ¼ complete methylation) and differential methylation analysis with
P<0.05 for significance.

RESULTS: Comparable methylomes were observed for beta values of all
groups irrespective of chromosome constitution; A¼0.21, B¼0.20, C¼0.20,
D¼0.20 and E¼0.21. Individual chromosome methylation profiles were
evaluated and no significant differences were observed between euploid
(Group A) and trisomy blastocysts (Groups B and C), including for the chro-
mosome associated with the trisomy. In contrast, significant hypomethyla-
tion was detected in monosomy blastocysts for their respective monosomy
chromosomes; chromosome 15 (A¼0.22, B¼0.22, C¼0.22, D¼0.19 and
E¼0.22) and chromosome 22 (A¼0.18, B¼0.17, C¼0.18, D¼0.17 and
E¼0.14; P<0.05).

CONCLUSION: This novel study has shown that the global methylome
and individual chromosome methylation profiles of trisomy blastocysts is
similar to euploid blastocysts. Evidence from fetal trisomy cell lines suggests
that the gained chromosome mimics the epigenomic signature of X chromo-
some inactivation reflecting a potential cellular adaptation to the additional
chromosome. In contrast, monosomy chromosomes demonstrate a hypome-
thylated state that may impact chromatin remodeling and genome stability
resulting in implantation failure.
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PREDICTION MODEL FOR ANEUPLOIDY IN EARLY HUMAN
EMBRYOS BASED ON THE TRANSCRIPTOMIC
SIGNATURE. M. Vera,a,b,c S. Chavez,a,b C. Rubio,c,d R. Reijo Pera,a,b

C. Simon.b,c,d aInstitute for Stem Cell Biology and Regenerative Medicine,
Stanford University, CA; bDepartment of Obstetrics, Stanford University,
CA; cFundaci�on Instituto Valenciano, (FIVI), Valencia, Spain; dInstituto Uni-
versitario, Incliva, Valencia, Spain.

OBJECTIVE: To analyze in the same human embryo the complete chro-
mosomal status, gene expression, and morphokinetic, in order to establish
an aneuploidy prediction model for early human embryo development.

DESIGN: Human zygotes donated to research were thawed and cultured
from the zygote stage to the third mitotic division and development
monitored by time-lapse imaging. Embryos were then disassembled into in-
dividual blastomeres for chromosome and gene expression analysis at the
single-cell level.

MATERIALS AND METHODS: Morphology and kinetic parameters
were evaluated using the PN disappearance (PNd) as a reference point.

Half of the cells of each embryo were analyzed by array comparative
genomic hybridization (aCGH) (Illumina Inc, UK). The other half were
analyzed via high-throughput qPCR (Fluidigm Co, USA) by studying the
expression of 86 genes selected from literature. R and Babelomics software
packages were implemented for functional and expression analysis, and
SPSS was used for statistical tests.
RESULTS: From a total of 85 embryos (Female age: 33.7� 4.3 y.o), gene

expression data was obtained in 78 embryos. Complete aCGH results were
collected in 57 embryos, with an aneuploidy rate of 50.9%. Both chromo-
somal and expression results were obtained in 53 embryos. Interestingly,
time from PNd to start of first cytokinesis was the only kinetic parameter
significantly different in aneuploid versus euploid embryos (2.8 vs. 2.4 h,
respectively) (p¼0.02). In addition, the time frame between PNd and the
subsequent 30 hours was the single period in which the genetic landscape
was significantly different between euploid and aneuploid embryos. A total
of twenty genes were differentially expressed in aneuploid versus euploid
embryos (p<0.05). The twelve genes that showed the greatest differences
were selected to define the transcriptomic signature of early human embryo
aneuploidy generation. Finally, an aneuploidy predictor model was devel-
oped based on this gene expression signature with a proven accuracy of
85.2%.
CONCLUSION: This is the first study to analyze chromosomal

status, gene expression, and morphokinetic simultaneously in the
same human embryo. The transcriptomic signature of 12 genes allowed
the development of a highly accurate model for aneuploidy prediction
in early human embryo development with the potential for clinical
translation.
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INVESTIGATION OF ANEUPLOIDY IN HUMAN BLASTOCYSTS
THROUGH UTILIZATION OF SINGLE NUCLEOTIDE POLYMOR-
PHISM (SNP) ARRAYS AND ARRAY COMPARATIVE GENOMIC
HYBRIDIZATION (ACGH). M. Konstantinidis,a D. Tortoriello,b

J. Hill,c R. Kiltz,d G. Letterie,e C. Laskin,f P. Colls,a D. Wells.g aReproge-
netics, Livingston, NJ; bSher Institute for ReproductiveMedicine, NewYork,
NY; cFertility Centers of New England, Reading, MA; dCNY Fertility Cen-
ter, Syracuse, NY; eSeattle Reproductive Medicine, Seattle, WA; fLifeQuest
Centre for Reproductive Medicine, Toronto, ON, Canada; gReprogenetics,
Oxford, Oxfordshire, United Kingdom.

OBJECTIVE: To study parental and meiotic/mitotic origin of aneuploidy
in human blastocysts using a combination of techniques.
DESIGN: Blastocysts undergoing preimplantation genetic diagnosis

(PGD) for single gene disorders and aneuploidy were screened by Karyo-
mapping and aCGH. The frequency of recombination events was also stud-
ied.
MATERIALS AND METHODS: Each biopsied sample was amplified

with multiple displacement amplification and aliquots were used to perform
the different tests. Karyomapping was employed to carry out genome-wide
SNP genotyping (300K SNPs), aneuploidy detection and recombination
analysis. Additionally, aCGH was performed for chromosome copy number
analysis.
RESULTS: 144 blastocysts from 33 couples were assessed. 64 (44%) were

found to be aneuploid by aCGH comprising a total of 113 aneuploidies (44
monosomies, 69 trisomies). Quantitative and qualitative (genotyping) Karyo-
mapping analysis was possible for 48 of these samples. For this set of sam-
ples, Karyomapping was able to detect 78.4% (29/37) of the aneuploidies
detected by aCGH. SNP genotyping alone was possible for all 144 blasto-
cysts and was able to detect 21/69 (30.4%) of trisomies identified by
aCGH, designating these to be of meiotic and of maternal origin. Investiga-
tion of recombination events revealed that each of the 23 chromosomes in-
herited from father and mother had experienced at least one instance of
recombination failure, with some chromosomes showing ‘no recombination’
events at a rate as high as 45%.
CONCLUSION:Meiotic trisomies detected in the blastocysts assessed

in this study were all found to be maternally derived. SNP genotyping
by Karyomapping was unable to detect a large portion of trisomies de-
tected by aCGH, indicating these to be of mitotic origin. Recombina-
tion failure provides an explanation for some of the trisomies
detected by aCGH but missed by SNP microarray. Failure of recombi-
nation can increase the risk of premature separation of homologues or
sister chromatids at meiosis I, potentially producing a disomic gamete
with identical chromatid copies at the end of meiosis II, not distin-
guishable by SNP genotyping.
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CONFOCAL LIVE CELL IMAGES WITH FLUORESCENT PRO-
TEINS REVEAL MULTINUCLEATION OF MORPHOLOGICALLY
GOOD DAY 3 EMBRYOS IMPAIRS SUBSEQUENT
DEVELOPMENT. Y. Nakaoka,a S. Hashimoto,a A. Amo,a

K. Yamagata,b C. Takaya,a H. Iwahata,a T. Himeno,a T. Inoue,a K. Ito,a

Y. Morimoto.a aIVF Namba Clinic, Osaka, Japan; bOsaka University, Suita,
Osaka, Japan.

OBJECTIVE: Serial observations of morphological changes using time-
lapse cinematography have improved the outcome of assisted reproductive
technology. However, the relationship between morphological changes and
nuclear dynamics is not fully understood.

In this study, we observed the nuclear status of morphologically good day 3
embryos by confocal microscope and investigated the relationship between
their morphological changes and their nuclear dynamics from the pronuclear
to the blastocyst stage. Chromosomal analysis was also conducted.

DESIGN: Laboratory assessment.
MATERIALS AND METHODS: Seventy-two frozen-thawed pronuclear

embryos intended for disposal were used, after obtaining the informed con-
sent of the patients and the approval of ethics committees. A mixture of
mRNAs encoding enhanced green fluorescent protein coupled with a-tubulin
andmonomeric red fluorescent protein I fused with histone H2Bwas injected
into the cytoplasm of pronuclear embryos. These embryos were cultured in
KSOMaa medium under 5% O2, 5% CO2, and 90% N2 atmosphere.
Time-lapse images were captured at 15-min intervals for 5 days using a
confocal microscope. Morphology of day 3 embryos was assessed 48 h after
initiation of culture. Chromosomal analysis of blastocysts was conducted by
array comparative genomic hybridization.

RESULTS: Of the 41 morphologically good day 3 embryos, 28 (68.3%)
had multinuclei. Abnormal mitosis in which one cell divided into three or
more cells was observed in 7 embryos at the first cleavage (17.1%) and in
6 embryos at the second cleavage (14.6%). Only 13 embryos (31.7%) showed
normal nuclear status, and 15 embryos (36.6%) showed multinucleation
without abnormal mitosis. Blastocyst formation rate of embryos with
abnormal mitosis was 14.3% (1/7) at the first cleavage and 33.3% (2/7) at
the second cleavage. Of the embryos without abnormal mitosis, blastocyst
formation ratewas significantly higher in embryos with normal nuclear status
(84.6%, 11/13) than in those showing multinucleation (26.7%, 4/15). Chro-
mosomal abnormalities were observed in 50.0% (2/4) of the multinucleated
embryos and 14.3% (1/7) of the embryos without multinuclei.

CONCLUSION: Serial confocal images with fluorescent proteins revealed
that abnormal nucleation was high in morphologically good day 3 embryos.
Thus, multinucleation is a crucial determinant for selection of viable em-
bryos on day 3.

OVARIAN STIMULATION - ART I
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450 IU VS. 600 IU IN POOR RESPONDERS: NO DIFFERENCES IN
CUMULATIVE PREGNANCY RATES. J. Lefebvre,a,b R. Antaki,a,b

I.-J. Kadoch,a,b C. Sylvestre,a,b F. Bissonnette,a,b J. Benoit,a,b

L. Lapensee,a,b S. Menard.a,b aClinique OVO, Montreal, QC, Canada; bDe-
partment of Obstetrics and Gynecology, University of Montreal, Montreal,
QC, Canada.

OBJECTIVE: Assess if the cumulative pregnancy rates are similar in
women at risk of poor ovarian response undergoing a microdose agonist
flare-up protocol IVF / ICSI cycle with a daily administration of 600 IU or
450 IU of gonadotropins.

DESIGN: In a prospective randomized (by sequential number) controlled
non-blinded study in a university-affiliated private IVF clinic, 356 women
were recruited from October 2009 to September 2013. Sample size was
calculated by started cycle with a tolerance margin of 1,6 mature oocytes,
with a 90% power and alpha error of 0,025. The original study showed
that 600 IU daily of gonadotropins does not significantly increase the number
of oocytes or pregnancy rates compared to 450 IU. In a secondary analysis of
the study, wewanted to evaluate if cumulative biochemical and clinical preg-
nancy rates (fresh and frozen transfers) would be similar between the 450 IU
and 600 IU groups.

MATERIALS ANDMETHODS: Participants were female< 41 years old
at risk of poor ovarian response (< 5 oocytes or< 8 follicles or a cancellation
in a previous IVF cycle with R 300 IU gonadotropins/day, basal FSH > 10

IU/L or AMH< 1 ng/ml or antral follicle count% 8). They were randomized
in two groups: receiving 450 IU or 600 IU of gonadotropins (Menopur� and
Bravelle�). The secondary analysis was performed using Chi-squared tests.
RESULTS: In the group 450 IU, 62/124 frozen embryos were transferred

and in the group 600 IU 67/112 frozen embryos were transferred. Groups
were similar for embryo quality and embryo survival. No statistically signif-
icant differences were found between both groups in cumulative biochemical
pregnancy rates (24,6 % (450 IU) and 32,6% (600 IU) P¼0,13), cumulative
clinical pregnancy rates (20,5% (450 IU) and 25,7% (600IU) P¼ 0,31). Im-
plantation rates were also similar in both groups.
CONCLUSION: This secondary analysis confirms that cumulative preg-

nancy rates are similar in poor ovarian responders using a dosage of 600
IU of gonadotropins compared to those using 450 IU.
Supported by: For the study, Ferring Pharmaceuticals provided some of the

gonadotropins, free of charge. There was no financial remuneration of any
member of the research team.
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ELEVATED ANTI-M€ULLERIAN HORMONE (AMH) LEVELS
DECREASE ODDS OF RESPONSE TO OVULATION INDUCTION
WITH LETROZOLE OR CLOMIPHENE
CITRATE. M. S. M. Lanham, E. C. Prochaska, Y. Smith. Department
of Obstetrics and Gynecology, University of Michigan, Ann Arbor, MI.

OBJECTIVE: To evaluate the effect of elevated Anti-M€ullerian Hormone
(AMH) levels on response to oral ovulation induction with letrozole or
clomiphene citrate.
DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: All women who presented to an aca-

demic fertility center between January 2009 and September 2012, who had
a serum AMH level drawn during their evaluation, and who underwent
oral ovulation induction with clomiphene citrate or letrozole as their first
treatment regimen after presentation were eligible for inclusion in the study.
The endpoint for each treatment cycle was response to ovulation induction,
defined as presence of ultrasound documentation of at least one follicle
over 17mm, or documentation of a positive home urine luteinizing hormone
(LH) kit. The data was analyzed using a marginal model with logit link func-
tion, time-variant cycle medication type, dose, and monitoring method, and
time-invariant baseline AMH quartile and diagnosis of polycystic ovary syn-
drome (PCOS).
RESULTS: Oral ovulation induction was prescribed to 209 women with

known AMH levels through 606 cycles during the study timeframe. Fifty-
six cycles were classified as ‘‘unknown response’’, leaving 570 cycles from
203 patients available for analysis. Analyzed cycles included 347 with clomi-
phene citrate, 223 with letrozole; 151 with home LH kit monitoring and 419
with ultrasound monitoring. Subjects had a median age of 33 years, range 21
to 43. AMH levels (ng/ml) ranged from undetectable (limit of detection
0.3ng/ml) to 37, with median 2.3 and interquartile range 1 to 4. The diagnosis
of polycystic ovary syndrome (PCOS) was documented in 54 women
(25.8%). After controlling for cycle medication, dose, and monitoring
method, AMH level >4ng/ml (4th quartile of study population) was associ-
ated with a lower odds of response to oral medications both in women
without PCOS (OR 0.10, 95%CI 0.03 – 0.38, p¼0.0007) and in women
with PCOS (OR 0.26, 95%CI 0.09 – 0.75, p¼0.0122). Diagnosis of PCOS
was associated with a lower odds of responding to oral ovulation induction
medications (OR 0.20, 95%CI 0.09 – 0.47, p¼0.0002). Use of letrozole
was associated with a higher odds of response than use of clomiphene citrate
(OR 2.64, 95%CI 1.04 – 6.68, p¼0.041).
CONCLUSION: Women with elevated AMH levels, with or without

PCOS, have lower odds of ovulation when prescribed letrozole or clomi-
phene citrate than women without elevated AMH levels. On average, letro-
zole is more likely to lead to ovulation than clomiphene citrate, when
controlling for AMH level and PCOS diagnosis.
Supported by: Michigan Institute for Clinical & Health Research Grant

(CTSA: UL1RR024986).
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CO-ADMINISTRATION OF GNRH-AGONIST AND HCG, FOR
FINAL OOCYTE MATURATION (DOUBLE TRIGGER), IN PA-
TIENTS WITH LOW RATE OF MATURE
OOCYTES. E. Zilberberg, J. Haas, S. Dar, A. Kedem, R. Machtinger,
R. Orvieto. Department of Obstetrics & Gynecology, Chaim Sheba Medical
Center, Ramat Gan, Israel.
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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, the
co-administration of GnRH agonist and hCG for final oocyte maturation -
40 and 34 hours prior to OPU, respectively (double trigger) was suggested
to improve IVF outcome in patient with genuine empty follicle syndrome.
In the present study, we aim to evaluate whether the double trigger might
improve the proportions of metaphase-II (MII) oocytes in patients with
low proportion of mature oocytes (<66%) per number oocytes retrieved.

DESIGN: A cohort historical study.
MATERIALS AND METHODS: Two consecutive IVF cycles were

compared per each patient, one triggered with hCG and the other utilized
double triggering. Stimulation characteristics and IVF outcome were
compared. We compared the stimulation characteristics of 34 IVF cycles,
which include the cycle with the double trigger to the patients’ previous
IVF attempt, triggered with hCG only.

RESULTS: In the double triggered cycles (study group) there were signif-
icantly higher number of mature oocytes - MII (7 � 3.3 vs. 3.6 � 2.2,
p<0.001), number of embryos transferred (2.2 � 1.0 vs. 1.1 � 1.0,
p¼0.01), a significantly higher proportions of MII oocytes per number of oo-
cytes retrieved (78.4% � 23.7% vs. 52.4% � 23.1%, p¼0.01) and a higher
number of top quality embryos (3.1 � 2.7 vs. 0.8 � 1.5, p¼0.008), as
compared to their previous control cycles (hCG-only trigger).

Eleven pregnancies were recorded in the study group and none in the con-
trol group.

CONCLUSION: Co-administration of GnRH-agonist and hCG for final
oocyte maturation, 40 and 34 hours prior to OPU, respectively (double
trigger) improves IVF outcome in patients with high proportion of immature
oocytes.
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THE EFFECT OF LH SUPPLEMENTATION FOLLOWING GNRH
ANTAGONIST ADMINISTRATION IN ADVANCED REPRODUC-
TIVE AGEINGWOMEN UNDERGOING IVF-ET: A PROSPECTIVE
RANDOMIZED CONTROLLED STUDY. J. S. Younis,a,b I. Izhaki,c

M. Ben-Ami.a,b aReproductive Medicine Unit, Obstetrics and Gynecology,
Tiberias, Israel; bFaculty of Medicine in Galilee, Bar Ilan University, Safed,
Israel; cReproductive Medicine Unit, Obstetrics and Gynecology, Tiberias,
Israel.

OBJECTIVE: Although the fundamental significance of both LH and FSH
for adequate ovarian folliculogenesis and steroidgenesis has been extensively
discussed, the clinical implication of recombinant (r) LH for ovarian stimu-
lation remains to be elucidated. It has been reported that there is no increase
in pregnancy rate following rLH supplementation to the long GnRH agonist
and rFSH protocol in the general infertile women undergoing IVF-ET. How-
ever, pooled pregnancy estimates of clinical trials including only low
responder women showed significant increase in pregnancy rate, in favor
of co-administrating rLH. The role of rLH supplementation to the GnRH
antagonist protocol in advanced reproductive ageing is not yet clear. The
aim of this study was to explore whether rLH supplementation to rFSH
following GnRH antagonist treatment has an advantage in infertile women
with advanced reproductive ageing undergoing IVF-ET.

DESIGN: A prospective randomized controlled study.
MATERIALS ANDMETHODS: Sixty three consecutive infertile women

above 35 years of age and/or with a previous low ovarian response admitted
for IVF/ICSI treatment were prospectively recruited. All women were simi-
larly treated employing the recombinant FSH (Gonal-F) 300 IU/day and the
flexible GnRH antagonist (Cetrotide) 0.25 mg/day protocol. On the same day
of the antagonist start, r-LH (Luveris) 150 IU/daywas added only to the study
group and continued till the hCG day.

RESULTS: Patients’ characteristics including basal ovarian reserve
studies were similar in both the study and control groups. Although rLH addi-
tion has reduced the GnRH antagonist duration from 5.0�1.5 to 4.0�1.6
days (P< 0.5), it did not change total dosage of rFSH administered, maximal
E2 level and follicular phase duration. Moreover, number of > 14 mm folli-
cles, oocytes, MII oocytes, 2PN zygotes, embryos and top graded embryos
did not change between the two groups. Endometrial thickness, implantation
and pregnancy rates were also similar between the groups. Serum FSH, LH,
E2 and P levels did not show significant difference throughout the follicular
phase.

CONCLUSION: Primary evaluation of our results does not reveal an
obvious advantage regarding rLH addition to the rFSH/GnRH antagonist
flexible protocol in the advanced reproductive ageing women.
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A RANDOMIZED CLINICALTRIAL COMPARING CLOMIDMINI-
MAL STIMULATION IVF TO CONVENTIONAL IVF. J. J. Zhang,a

M. Feret,a L. Chang,a M. Yang,a A. Ch�avez Badiola,a M. van Wely.b
aNew Hope Fertility Center, New York, NY; bAcademic Medical Center,
University of Amsterdam, Amsterdam, North Holland, Netherlands.

OBJECTIVE: In an ongoing effort to reduce multiple pregnancies, gonad-
otropins use and ovarian hyper-stimulation syndrome (OHSS), minimal stim-
ulation IVF was employed in our center while conventional IVF is a routine
approach at most other centers. We aimed at evaluating the differences in
clinical outcomes between minimal stimulation IVF with single embryo
transfer and conventional IVF with double embryo transfer, including
ongoing pregnancy rates, administration of drugs, OHSS and multiple preg-
nancy rates.
DESIGN: An open-label, randomized controlled non-inferiority trial was

completed among 564 infertile women between 2009 and 2013 at a single
fertility center.
MATERIALSANDMETHODS: Infertile women under the age of 38 who

were undergoing their first IVF cycle were randomly allocated to either con-
ventional (long agonist protocol, blastocyst culture with fresh/vitrified em-
bryo transfers) or minimal stimulation (extended clomiphene regime with
additional low-dose gonadotropins, blastocyst culture, vitrification and de-
layed vitrified embryo transfers) IVF treatments. The study was registered
at clinicaltrials.gov NCT 00799929.
RESULTS: A total of 564 women were included, of whom 285 were allo-

cated to minimal stimulation IVF and 279 to conventional IVF. As expected
the number of obtained eggs (4.3�3.2 vs 12.8�8) and blastocysts (2.6�1.9
vs 5.9�4.3) was significantly higher in the conventional arm. The cumulative
ongoing pregnancy rate was 51% (144/285) for minimal stimulation IVF and
66% (185/279) for conventional IVF (RR 0.76, 95% CI 0.66-0.88). The
ongoing multiple pregnancy rate was 6.3% in minimal stimulation IVF
compared to 36% in conventional IVF (RR 0.18, 95%CI 0.09-0.34). There
were no cases of OHSS in minimal stimulation IVF compared to 16
(5.7%) moderate/severe OHSS cases in the conventional arm. Gonadotropin
consumption was significantly lower with minimal stimulation IVF than in
conventional IVF (459�131 versus 2079�389 IU, p<0.0001).
CONCLUSION: Minimal stimulation IVF with single embryo transfer re-

sulted in relatively lower ongoing pregnancy rates but multiple pregnancy
rates were almost 6 fold lower. The gonadotropin use in minimal stimulation
IVFwas decreased by 78% and OHSSwas completely prevented. The results
of this study argue for minimal stimulation IVF as the intervention of choice
to produce a successful pregnancywhile reducing the complication rate asso-
ciated with conventional IVF protocol.
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CARDIOVASCULAR DYSFUNCTION IN CHILDREN BORN TO
WOMEN WITH OVARIAN HYPERSTIMULATION SYNDROME: A
RETROSPECTIVE COHORT STUDY AND PROTEOMICS
ANALYSIS. G.-F. Xu,a J.-Y. Zhang,b H.-T. Pan,c T.-T. Yu,a J. Sheng,c

H.-F. Huang.a aKey Laboratory of Reproductive Genetics, Ministry of Edu-
cation (Zhejiang University), Hangzhou, Zhejiang, China; bInternational
Peace Maternal and Child Health Hospital, Shanghai Jiao Tong University,
Shanghai, China; cDepartment of Pathology and Pathophysiology, School
of Medicine, Zhejiang University, Hangzhou, Zhejiang, China.

OBJECTIVE: Ovarian hyperstimulation syndrome (OHSS) is a complica-
tion of assisted reproductive technologies (ARTs). The cardiovascular
dysfunction in children born with ARTs has been widely concerned. Howev-
er, whether OHSS is associated with worse cardiovascular functions and the
mechanisms underlying the association remain unknown.
DESIGN: A retrospective cohort and a proteomics analysis.
MATERIALSANDMETHODS:We assessed cardiovascular functions by

Doppler echography in 42 children born to OHSS women, 34 children
conceived with non-OHSS In Vitro Fertilization (IVF) and 48 spontaneous
conceived (SC) children (mean age about 4.5 years). We performed an
iTRAQ labeled proteomics analysis with another set of umbilical cords
from OHSS and SC pregnancies. One-way ANOVA followed by LSD post
hoc test and two-tailed Fisher’s exact tests were used, as appropriate.
RESULTS: OHSS children showed a significantly decreased mitral E/A

ratio compared with SC children while left ventricular ejection fraction,
shortening fraction, and isovolumic relaxation time were comparable.
OHSS children showed reduced systolic and diastolic diameters of common
carotid arteries and impaired flow-mediated dilation compared with non-
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OHSS IVF and SC children. Intima-media thickness and arterial stiffness
indices were similar in three groups. In proteomics study, 1640 proteins
were identified from OHSS and SC umbilical arteries, and, 39 differentially
expressed proteins were selected for further analysis. Estradiol was identified
as activated upstream regulators.

CONCLUSION: Children born to women with OHSS displayed cardio-
vascular dysfunctions. The underlying mechanisms may involve the effect
of supraphysiological estradiol levels.

Supported by: This work was Supported by the National Basic Research
Program of China (2012CB944900, No.2013CB967404), the National Natu-
ral Science Foundation of China (31171444, 81170310, 81200485). Talent
Project of Zhejiang Province (2011RCA028), Public Welfare Technology
Project of Zhejiang Province (2010C33167).
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COMPARATIVE ANALYSIS OF THE CLINICAL RESULTS OF
MILD STIMULATION CYCLES AND CONTROLLED STIMULA-
TION CYCLES FOR ART PATIENTS LESS THAN 40 YEARS
OLD. A. Tanaka. Saint Mother Hospital, Kitakyushu, Fukuoka, Japan.

OBJECTIVE: The aim of this study is to compare the conventional
controlled ovarian hyper stimulationmethodwith themild stimulationmethod,
froma Japanese perspective. In2011, Japan reported the largest number ofART
cycles performed (161,980) and the largest number of ARTinstitutions (650) in
the world. Consequently, the present article has significant global relevance.

DESIGN: Randomized prospective study to compare the clinical results of
MS (Mild stimulation) and CS (Controlled stimulation) in Japan.

MATERIALS AND METHODS: At 18 Institutional members of JISART
(Japanese Institution for Standardizing Assisted Reproductive Technology)
conducted a randomized prospective study to compare the clinical results
of MS and CS in Japan. Patients were divided by age into two groups,
younger than 35 years old (referred to as the ‘Younger Group’) and between
35 and 39 years old (referred to as the ‘Older Group’). We analyzed clinical
outcomes of MS and CS methods from two points of view, as detailed below:

1. A comparison of results between the two groups according to fresh em-
bryo transfer or frozen-thawed embryo transfer.

2. A comparison of clinical results in the mild stimulation group according
to the volume of hMG used (two or less 150 IU ampoules versus 3 or more
150 IU ampoules).

RESULTS: 1. Results are summarized in table.

2. Pregnancy and miscarriage rates (per cycle) of MS or CS in the
younger group and older group following fresh embryo transfer ac-
cording to the hMG volume used were [MS, younger age group,
‘‘%2A’’: 10.0%(3/30), 33.3%(1/3), ‘‘R3A’’: 31.1%(14/45),
21.4%(3/14), older group, ‘‘%2A’’: 6.3%(3/48), 0.0%(0/3),
‘‘R3A’’: 14.3%(7/49), 14.3%(1/7)], [CS, younger group:
34.9%(37/106), 24.3%(9/37), older group: 34.2%(52/152),
28.8%(15/52)]. Statistically significantly differences were found be-
tween MS (‘‘%2A’’) and CS in both age groups.

CONCLUSION:
1. CS was statistically more effective than MS in the older group

following both of the fresh embryo transfer and the frozen-thawed em-
bryo transfer.

2. Statistically significant differences were found between CS and MS in
older group when three Ampoles or more of hMG (3A hMG) were used
after frozen-thawed embryo transfer.
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GONADOTROPIN DOSE IS INVERSELY CORRELATED WTH
LIVE BIRTH RATE: AN ANALYSIS OF 541,967 ART
CYCLES. V. L. Baker,a M. B. Brown,b B. Luke,c G. W. Smith,d

J. J. Ireland.e aObstetrics and Gynecology, Stanford University, Palo Alto,
CA; bBiostatistics, School of Public Health, University ofMichigan, Ann Ar-
bor, MI; cObstetrics, Gynecology, and Reproductive Biology, Michigan State
University, East Lansing, MI; dAnimal Science, Michigan State University,
East Lansing, MI; eAnimal Science, Michigan State University, East Lans-
ing, MI.

OBJECTIVE: To examine the correlation between total gonadotropin
dosage and live birth rate.
DESIGN: Retrospective analysis of fresh autologous cycles reported to the

Society for Assisted Reproductive Technology from 2004 to 2011.
MATERIALSANDMETHODS: Logistic regression models were created

using categorical values for total gonadotropin dose as the primary predictor
variable and live birth rate as the primary outcome variable. Differences were
evaluated based on number of oocytes retrieved.
RESULTS: Live birth rate decreased with increasing gonadotropin dose,

regardless of the number of oocytes retrieved (see Table, p<0.0001 across
all oocyte and dose categories). The statistically significant decrease in live
birth rate with increasing gonadotropin dose remained regardless of female
age and total number of days of ovarian stimulation, as well as in subgroup
analyses limited to cycles with diminished ovarian reserve or body mass in-
dex>30, except for cycles for women >40 years of age with 1-5 oocytes
retrieved.

CONCLUSION: Gonadotropin dose is inversely correlated with live birth
rate, regardless of the number of oocytes retrieved or female age.
Supported by: NIH P01 HD 065647.

PREIMPLANTATION GENETIC DIAGNOSIS I
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IMPROVEMENT OF CLINICAL OUTCOME IN SEVERE MALE
FACTOR INFERTILITY WITH EMBRYO SELECTION BASED ON
ARRAY-CGH: A RANDOMIZED CONTROLLED
TRIAL. C. Rubio,a,b G. Castill�on,c L. Rodrigo,a,b J. Bellver,b,d

A. Guillen,e J. Remoh�ı,b,d A. Pellicer,b,d C. Sim�on.a,b,d,f aIVIOMICS, Pa-
terna, Valencia, Spain; bFundaci�on Instituto Valenciano de Infertilidad
(FIVI)/INCLIVA, Paterna, Valencia, Spain; cIVI Barcelona, Barcelona,
Spain; dInstituto Universitario IVI, Valencia, Spain; eIVI Madrid, Aravaca,
Spain; fDepartment of Obstetrics and Gynecology, School ofMedicine, Stan-
ford University, Palo Alto, CA.

OBJECTIVE: To assess the value of comprehensive chromosome
screening (CCS) by array CGH in severe male factor infertility.

Clinical results in MS or CS

Fresh embryo transfer

Frozen-thawed

embryo transfer

MS CS MS CS

%34 Pregnancy

rates (per

cycle)

22.7%

(17/75)

34.9%

(37/106)

55.8% (24/43) 53.2%

(50/94)

%34 Miscarriage

rates

23.5%

(4/17)

24.3%

(9/37)

25.0% (6/24) 14.3%

(7/49)

R35�%39 Pregnancy

rates (per

cycle)

10.3% A

(10/97)

34.2% a

(52/152)

20.4% B

(11/54)

42.7% b

(35/82)

R35�%39 Miscarriage

rates

10.0%

(1/10)

28.8%

(15/52)

27.3% (3/11) 22.9%

(8/35)

A-a, B-b: P<0.05

Effect of gonadotropin dose on live birth rate

Live birth rate (%)

Number of oocytes
retrieved All 1-5 6-10 11-15 16-20 21-25 >25

Gonadotropin dose (IU)
<1000 34.9 14.3 35.6 42.2 46.2 47.1 43.1
1001-2000 44.3 24.5 41.3 46.2 48.6 48.0 44.8
2001-3000 38.9 21.9 36.4 42.0 43.8 43.2 40.7
3001-4000 31.5 18.6 30.7 36.0 36.4 38.0 35.2
4001-5000 26.4 15.9 27.2 30.8 32.9 32.2 30.6
R5001 19.2 12.1 21.3 25.8 26.1 25.2 26.7
Total 33.0 16.5 30.9 38.2 41.6 42.5 40.5
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DESIGN: Prospective randomized controlled trial (RCT) started in June 2012
with preliminary outcome evaluated in December 2013. Patients were allocated
through computer-generated randomization into two groups: conventional blas-
tocyst transfer or CCS cycle. Sample size calculated for the endpoint of ongoing
pregnancy rates per cycle and delivery rates was 120 patients per armwith ovum
pick-up (a 5%, b 20%). ClinicalTrials.gov NCT01571076.

MATERIALS AND METHODS: Inclusi�on criteria were: sperm concen-
tration<2 million/mL; women<38 years;<2 implantation failures;<2 pre-
vious miscarriages, normal karyotypes and >5 MII oocytes retrieved.
Embryo culture and fresh blastocyst transfer was performed in the non-inter-
vention arm. Cleavage stage embryo biopsy and array CGH were performed
in the intervention arm with fresh blastocyst transfer of euploid embryos. In-
dividual blastomeres underwent whole genome amplification using Sureplex
(BlueGnome Ltd., UK). Amplified DNA and reference DNA were labeled
and co-hybridized in 24sure arrays (BlueGnome Ltd., UK). After washing,
slides were scanned and analyzed by BlueFuse Multi software. Main out-
comes were ongoing pregnancy rates per transfer and per cycle Stastistical
comparisons were performed using Fisher�sexact test.

RESULTS: In the group of blastocyst transfer, 35 cycles were completed
with 33 transfers and 15 ongoing pregnancies (45.4 ongoing pregnancy rate
per transfer and 42.8 per cycle). In the CCS group, 33 cycles were performed
with 31 transfers and 22 ongoing pregnancies (71.0 ongoing pregnancy rate
per transfer and 66.7 per cycle). One-side Chi-square test showed significant
differences for ongoing pregnancy rates per transfer (p¼0.0345) and per cy-
cle (p<0.0417). In the blastocyst transfer group, miscarriage rate was 28.6,
whereas no miscarriage was observed in the CCS group.

CONCLUSION: Embryo selection based in 24-chromosome aneuploidy
screeningcouldbe consideredas avaluable clinical tool to assess embryoviability
in severe male factor patients, since significantly improved clinical outcome.

Supported by: BlueGnome (Illumina), IVI, IVIOMICS.
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WHOLE EXOME SEQUENCING OF EMBRYO BIOPSIES
REVEALS CLINICALLY-SIGNIFICANT DE NOVO
MUTATIONS. N. Steuerwald,a R. Durrett,b J. Parsons,a A. Hamilton,a

M. Kontanstinidis,c F. Licciardi,d S. Munne.c aCarolinas Medical Center, Char-
lotte, NC; bRecombine, New York, NY; cReprogenetics, Livingston, NJ; dNew
Yourk University Fertility Center, New York University, New York, NY.

OBJECTIVE: Current PGD techniques can detect any inheritable gene
defect identified in the parents by carrier screening. However, de novo
mutations occurring in the germ line, some linked to autism and other syn-
dromes, cannot be detected unless through whole genome or targeted
sequencing. The objective of this study was to detect pathogenic de novomu-
tations in blastocyst biopsies by sequencing the whole exome of the embryo.

DESIGN: Whole exome analysis by Next Generation Sequencing (NGS)
was performed on embryo biopsies and compared to the parents whole
exome to rule out inherited mutations and identify de novo ones.

MATERIALS AND METHODS: An embryo-parent trio was profiled for
mutations by whole exome sequencing. DNA isolated from a blastocyst bi-
opsy was subjected towhole genome amplification using a multiple displace-
ment amplification. Sequencing libraries were enriched for exonic regions by
targeted multiplex PCR. These PCR products were sequenced on an Ion Pro-
tonTM Sequencer with Ion PI Chips. NGS data analysis platform from Seven
Bridges Genomics utilizing GATK was used to align reads, recalibrate base
qualities, and call variants on the sequencing data. Variant calls were then
contrasted between the parent and embryo data, and variants unique to the
embryo were further analyzed.

RESULTS: 73,774 variants were identified of which 538were de novo var-
iants discovered only in the embryo biopsy. Approximately 52% of these var-
iants were synonymous and the other 48% were missense. Most de novo
mutations were identified to have benign biological consequences, some
(including 16 in splice junction regions and 1 stop-loss mutation) have un-
known significance, and two de novo variants were marked with clinical sig-
nificance in the TOR1A and TYR genes, which, through loss of function, can
cause Torsion Dystonia and Albinism, respectively.

CONCLUSION: Trio-based exome sequencing can yield important
clinically-relevant information regarding preimplantation embryos not
found in the parents. While sequencing data from amplified DNA sam-
ples may be noisy, high-threshold quality filtering can be used to main-
tain high confidence in de novo variants. While genetic counseling is
in order, this type of analysis could be utilized in routine PGS treatment
to gain a broader understanding of the genetics of the embryos available
for replacement.
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NGS VERSUS CGH FOR THE DETECTION OFWHOLE CHROMO-
SOME AND SEGMENTAL ANEUPLOIDIES IN HUMAN
BLASTOCYSTS. N. Al-Asmar,a M. Vera,b C. E. Michel,c

C. Cinnioglu,a D. Blesa,b C. Simon,b,d,e,f C. Rubio.b,d aIviGen, Miami, FL;
bIVIOMICS, Paterna, Valencia, Spain; cIllumina, Fulbourn, Cambridge, United
Kingdom; dFundaci�on Instituto Valenciano de Infertilidad, Incliva, Valencia,
Spain; eDepartment of Obstetrics and Gynecology, Stanford University, CA.

OBJECTIVE: To evaluate the capability of next-generation sequencing
(NGS) to detect whole chromosome and segmental aneuploidies in trophecto-
derm biopsies and to define the concordance rate with the results obtained with
the current platform of array comparative genomic hybridization (aCGH).
DESIGN: Validation study of aNGSplatformusing amplifiedDNA from tro-

phectoderm biopsies in which whole or partial chromosome aneuploidies were
previously detected by aCGH using comprehensive chromosome screening.
MATERIALS AND METHODS: Trophectoderm samples from each

embryo underwent whole genome amplification using the Sureplex Kit (Blue-
Gnome, UK). For aCGH, samples and reference DNAwere labeled and co-hy-
bridized in 24sure arrays. After washing, slides were scanned and analyzed by
BlueFuse Multi software (BlueGnome, UK). For NGS, 1ng dsDNAwas tag-
mented and amplified with the addition of barcodes. Each library was normal-
ized before pooling and loaded into a MiSeq instrument (Illumina., UK).
RESULTS: Aneuploidies were classified into whole chromosome and

segmental events according to aCGH profiles. A total of 120 aneuploidies
from 64 embryos were selected. For whole chromosome aneuploidies
(n¼45), the concordance rate was 100%. Seventy-five segmental events
were also identified in the same embryos. The chromosome segment length
ranged between 9.0 and 187.8Mb. The concordance rate in this casewas 96%
(72/75). Segmental aneuploidies were classified as control (n¼28), when one
member of the couple was a carrier of a reciprocal translocation, or study
cases (n¼47) when parental karyotypes were described as normal. The
concordance rate for the control cases was 100% (28/28) and 93.6% for
the study cases (44/47). Chi-square test showed no significant differences
in the concordance rate for segmental aneuploidies between the control
and study group (p¼0.45, 95% CI, 80% statistical power).
CONCLUSION: NGS allows the complete detection of whole chromo-

some aneuploidies in human blastocyst with the same efficiency as aCGH.
For the detection of segmental aneuploidies a high concordance rate was
found between the two platforms. Studies like this are essential for the devel-
opment of an appropriate software that allows the efficient translation of
NGS into the CCS programs.
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CLINICAL EXPERIENCE WITH KARYOMAPPING FOR PREIM-
PLANTATION GENETIC DIAGNOSIS (PGD) OF SINGLE GENE
DISORDERS. R. Prates,a M. Konstantinidis,a N.-N. Goodall,a

J. Fischer,a W. Hummel,b J. Grifo,c C. Laskin,d J. Hesla,e

D. Tourgeman,f D. Wells,g S. Munne.a aReprogenetics, Livingston, NJ;
bSan Diego Fert Center, San Diego, CA; cNYU Fert Center, New York,
NY; dLifeQuest Centre Reprod Medicine, Toronto, ON, Canada; eOregon
Reprod Medicine, Portland, OR; fHRC Fert., Encino, CA; gReprogenetics
UK, Oxford, Oxfordshire, United Kingdom.

OBJECTIVE: To clinically assess the efficacy of Karyomapping (Kmap)
for PGD of single gene disorders.
DESIGN: A total of 43 clinical cases for PGD of single gene disorders

were carried out using Kmap. For the first 23 of the cases, a conventional
PGD test [short tandem repeat (STR) linkage analysis and direct mutation
detection] was carried out in parallel with Kmap. For the rest of the cases,
Kmap was performed with direct mutation detection alone.
MATERIALS AND METHODS: 181 blastocysts were biopsied and the

obtained cells amplified with multiple displacement amplification. Separate
aliquots of product were used to carry out the Kmap protocol and the vali-
dated STR and direct mutation tests.
RESULTS: Successful amplification was detected in 91.7% (166/181) of

the biopsied samples. 86 embryos were given a diagnosis by Kmap and con-
ventional PGD testing. Results obtained were in complete concordance
(100%) between the two tests. Kmap was able to provide diagnosis on an
additional 5 embryos that successfully amplified but received an inconclusive
diagnosis using the conventional test due to allele dropout (ADO) or recom-
bination. For the rest of the cases where Kmapwas used in parallel with direct
mutation detection, results agreed between the two methods for 74/75
(98.7%) embryos (discordance observed was due to ADO affecting the
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mutation site). Currently, there are 2 ongoing clinical pregnancies which re-
sulted from transfer of 3 embryos diagnosed as unaffected using Kmap.

CONCLUSION: Kmap utilize a universal protocol to performPGD for SGD.
Asa result it reduces significantly the time that patients have towait to start their in
vitro fertilization cycle. As shown by this study, Kmap can offer a more compre-
hensive assessment of the region of interest than conventional STR analysis, al-
lowing for more embryos to receive diagnosis. Data from Kmap demonstrates
that the method is highly accurate. Nonetheless, inclusion of a direct mutation
test may be valuable in cases where recombination occurs close to the gene of in-
terest, when the mutant gene is in a region with reduced SNP coverage (e.g. telo-
meric regions) or when offering PGD for consanguineous couples.
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ANEMBRYOCOHORTWHICHCONTAINSALLANEUPLOIDEM-
BRYOS IS NOT INDICATIVE OF FUTURE EMBRYO COHORT
ANEUPLOIDY. J. M. Franasiak,a,b J. Horne,b K. H. Hong,a,b

M. D. Werner,a,b R. T. Scott, Jr.,a,b aRWJ Medical School, Rutgers Univer-
sity, New Brunswick, NJ; bRMA of New Jersey, Basking Ridge, NJ.

OBJECTIVE: Use of comprehensive chromosome screening (CCS) has
enhanced embryo selection. However, some patients will have 100% of their
cohort return as aneuploid. This varies from 5% in women in their late 20s to
55% in women >45. Beyond the initial disappointment, patients and clini-
cians are left with the difficult decision about whether or not to attempt
another IVF cycle. Is a cohort which is 100% aneuploid indicative of future
aneuploidy rates? The data presented here seek to answer those questions and
assist in patient counseling and clinical decision making.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All patients undergoing their first IVF

cycle with CCS who had complete embryonic aneuploidy were selected
for inclusion. This cohort was then followed through subsequent IVF/CCS
cycles to determine how often the embryo cohort resulted in all aneuploid
embryos. The total number of euploid and aneuploid embryos was recorded
for each patient as well as the percent of complete embryonic aneuploidy per
subsequent IVF/CCS cycle.

RESULTS: In 2012-2014, 316 patients had complete embryonic aneuploidy
and 128 of these patients pursued a subsequent cycle. Of all embryos screened
in a subsequent cycle, 43.8% were euploid. For all patients undergoing a sub-
sequent cycle, 59.4%eventuallyhad at least 1 euploidembryo.Of those patients
that had complete embryonic aneuploidy in the 2nd consecutive cycle, 20 pur-
sued an additional cycle for an overall embryonic euploid rate of 39.9%.Within
this group, 60% had at least 1 euploid embryo in a subsequent cycle. Of those
with 3 consecutive cycles with complete embryonic aneuploidy, only 3 patients
completed a subsequent cycle with an overall euploid rate of 20%.

CONCLUSION: In patients who undergo IVF/CCS which results in an all
aneuploid embryo cohort, they are likely to have a euploid embryo with sub-
sequent cycles. These data are limited by the drop-out rate due to patients
who do not have a euploid embryo and do not cycle again. However, it clearly
demonstrates that presence of an all aneuploid embryo cohort should not pre-
vent a repeat cycle of IVF/CCS.
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PUBLIC PERSPECTIVES ON PREIMPLANTATION GENETIC
DIAGNOSIS (PGD) FROM A NATIONALLY REPRESENTATIVE
SAMPLE. W. Winkelman,a S. Missmer,b D. Myers,b E. Ginsburg.b
aUniversity of California, San Francisco, SF, CA; bBrigham and Women’s
Hospital, Boston, MA.

OBJECTIVE: Approximately 5% of in vitro fertilization procedures uti-
lize PGD. Public perspectives of PGD may inform policies by professional
organizations and fertility centers.

DESIGN: Online survey through Harris Interactive Services of a represen-
tative sample of U.S. residents aged 18-75 years, literate in English and with
internet access.
MATERIALS AND METHODS: Responses to questions about PGD in

various clinical scenarios were collected from Nov to Dec 2013. Multivari-
able logistic regression was applied to calculate odds ratios (OR) and 95%
Wald confidence intervals (CI).
RESULTS: Of 1006 respondents, a majority Supported PGD for diseases

fatal early in life or those causing lifelong disability (72.9% and 66.7%,
respectively); only 48.0% Supported PGD for diseases that manifest late in
life. Respondents were more supportive of PGD for genetic diseases if
they were aware of PGD prior to the survey (OR¼1.64; CI¼1.13-2.39).
Among the scenarios for genetically-based trait selection, 21.1% Supported
PGD for sex selection, 14.6% for physical traits, 18.9% for personality traits,
and 13.4% for sexual orientation. Compared to women, men were two to
three fold more supportive of PGD for sex selection (OR¼1.65; CI¼1.20-
2.78), physical traits (OR¼2.38; CI¼1.60-3.48) personality traits
(OR¼2.31; CI¼1.64-3.26) and sexual orientation (OR¼2.73; CI¼1.82-
4.09). Compared to Caucasians, Asians were four times more supportive
of PGD for sex selection (OR¼3.87; CI¼1.71-8.78) and African Americans
were less opposed to PGD for sex selection (OR¼0.52; CI¼0.34-0.80), phys-
ical traits (OR¼0.51; CI¼0.34-0.78), or personality traits (OR¼0.53;
CI¼0.35-0.81). Those with a graduate degree were more opposed to PGD
for sex selection (OR¼2.36; CI¼1.49-3.74), physical traits (OR¼ 2.06;
CI¼1.28-3.31) and personality traits (OR¼2.72; CI¼1.70-4.35) compared
to those without a college degree. Respondents who Supported PGD to iden-
tify genetic diseases were not more likely to support PGD for genetic trait se-
lection (chi-square 2-sided p-value<0.001).
CONCLUSION: In a nationally representative sample, a majority support

PGD to identify diseases that present in childhood, but most did not support
PGD for diseases that manifest late in life. We noted significant variation in
opinions by the gender, race, and education. There was more support among
those with prior knowledge of PGD suggesting that education about PGD
fosters favorable opinions. This study raises questions about public knowl-
edge and attitudes that may shape future research and policies.
Supported by: The research was funded by a grant from Brigham and

Women’s Department of Obstetrics and Gynecology.

O-76 Monday, October 20, 2014 05:45 PM

INCREASINGPATERNALAGE IS NOTASSOCIATEDWITHANEU-
PLOIDY IN PREIMPLANTATION EMBRYOS. S. Morin,a B. Hodes-
Wertz,b J. Grifo.b aOb/Gyn, NYU Langone Medical Center, New York, NY;
bNYU Fertility Center, NYU Langone Medical Center, New York, NY.

OBJECTIVE: To determine whether the incidence of aneuploidy as deter-
mined by preimplantation genetic screening (PGS) is associated with
increasing paternal age.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: 658 PGS cycles between 10/2010 and 2/

2014 were evaluated. In all cases, PGS occurred after trophectoderm biopsy
on day 5 or 6, and chromosomal evaluationwas performed by array comparative
genomic hybridization. Each PGS cyclewas categorized according to the SART
criteria for maternal age (<35, 35-37, 38-40, 41-42, >42 years). Within each
SART group, a linear regression analysis was performed to evaluate whether
increasing paternal age was associated with the percentage of euploid embryos
in a given cohort. Within the<35 year old maternal group, euploidy rates were
also compared in men <30 years versus men >45 years by student’s t-test.
RESULTS: There was no consistent correlation between increasing

paternal age and euploidy rate amongst the SART groups.

Patients with an all aneuploid embryo cohort are likely to have a euploid

embryo in subsequent cycles.

Subsequent
Cycle #

Patients with R1
Euploid Embryo

n (%)
Euploid Embryos

n (%) Mean Age

1 76/128 (59.4) 147/336 (43.8) 39.7
2 12/20 (60.0) 24/56 (42.9) 39.9
3 2/3 (66.6) 2/10 (20.0) 41.9

Correlation between Paternal Age and Euploidy Rate

SART
Maternal
Age
Category
(years) n

Average
Paternal
Age

(ranges)

Pearson
Correlation
Coefficient
between

Paternal Age and
Euploidy Rate

Pearson Correlation
Coefficient between
Pateranl Age and

%2PNs that
made it to
biopsy

<35 148 36.8 (22-71) 0.1 (p¼0.22) -0.02 (p¼0.8)
35-37 115 38.9 (29-59) -0.131 (p¼0.16) 0.104 (p¼0.27)
38-40 181 42 (31-82) -0.021 (p¼0.78) -0.102 (p¼0.17)
41-42 135 43.6 (33-71) -0.045 (p¼0.6) 0.02 (p¼0.82)
>42 79 44.8 (34-68) 0.135 (p¼0.24) 0.038 (p¼0.73)

e26 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



Within the <35 year old maternal group, euploidy rates were actually
higher when men were >45 years old compared to <30 years old, though
this was not statistically significant (58% vs. 41%, p¼ 0.08). Furthermore,
there was no consistent correlation between paternal age and the percentage
of two pronuclear embryos (2PN) that made it to biopsy.

CONCLUSION: Consistent with previous observations, there is no signif-
icant significant association between increasing paternal age and aneuploidy
rates. Previous studies have demonstrated that increasing male age is not
associated with sperm aneuploidies. However, this observation has never
been followed through to the preimplantation embryo. The findings pre-
sented here suggest that the slight decline in natural fertility and increase
in spontaneous abortion rates with advancing paternal age does not appear
to be attributable to an increase in embryonic aneuploidy with advancing
paternal age. These findings also confirm that the vast majority of embryo
aneuploidy is due to maternal meiotic errors.
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ANALYSIS OF PRODUCTS OF CONCEPTION (POC) BY ARRAY-
CGH, NEXT GENERATION SEQUENCING AND COMPARISON
TO CLASSIC KARYOTYPE APPROACH. P. Colls,a A. Kung,a

M. Alikani,b S. Oskowitz,c B. Acacio,d B. Berger,c L. Ribustello.a aRepro-
genetics LLC, Livingston, NJ; bThe Center for Human Reproduction, Man-
hasset, NY; cBoston IVF, Waltham, MA; dAcacio Fertility Center, Laguna
Niguel, CA.

OBJECTIVE: Cytogenetic analysis is indicated for products of conception
(POC). The benefits are undermined by limitations of the G-banded karyo-
typing on cultured cells method. In this study we aimed to assess the use
of array comparative genomic hybridization (aCGH) and validate it by
next generation sequencing (NGS) for analysis of POC in detection of Tri-
somy 19, an abnormality seldom reported by karyotyping (<1%).

DESIGN: Comparison of aCGH and NGS analysis of POC to published
results by karyotype analysis.

MATERIALS AND METHODS: POC and maternal bucal or blood sam-
ples were referred to a single reference laboratory. Following DNA extrac-
tion, POC samples were analyzed by aCGH. Normal samples by aCGH
were fingerprinted by STRs for 21 markers for maternal cell contamination
(MCC) and polyploidy. Results were obtained in 24-72 hours. POC samples
diagnosed with Trisomy 19 by aCGH were reanalyzed by NGS.

RESULTS: A total of 438 POC samples were analyzed. Of those, 110
(25%) were inconclusive due to MCC, 130 (29.6%) were normal, 7 (1.5%)
were polyploid, 186 (42.4%) were aneuploid (168 trisomies and 18 mono-
somies) and 5 (1.1%) contained structural chromosome abnormalities. Of
the 168 trisomies, 11 (6.5%) were trisomy 19. The analysis by NGS
confirmed the diagnosis of trisomy 19 in all samples.

CONCLUSION: More abnormalities are detected by aCGH (60%)
compared to karyotyping (50%) due to MCC elimination and because 10-
25% of karyotyping attempts fail due to culture failures or no results.
Because aCGH does not require tissue culture, abnormal samples that may
not survive culture, can be detected by aCGH. This might be the case of
POCs involving trisomy 19, which are often detected by aCGH but seldom
reported by karyotyping. POC analysis by aCGH is faster, yields higher pro-
portion of analyzable and of abnormal samples and is able to detect some an-
euploidies not detectable by karyotype analysis.

POLYCYSTIC OVARY SYNDROME
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POPULATION BASED COHORT ANALYSIS REVEALS PERSIS-
TENTLY HIGH DEPRESSION AND ANXIETY RATES AT THE AGE
OF 46 INWOMENWITH PCOS AND/OR HIRSUTISM – A 15 -YEAR
FOLLOW-UP STUDY. T. T. Piltonen,a S. Karjula,a J. Auvinen,b

L.Morin-Papunen,a J.Miettunen,c J. S. Tapanainen.a,d aDepartment of Obstet-
rics and Gynecology, Oulu University Hospital, University of Oulu, Oulu,
Finland; bInstitute of Health Sciences, University of Oulu, Oulu, Finland; cDe-
partment of Psychiatry, Oulu University Hospital, Oulu, Finland; dDepartment
of Obstetrics and Gynecology, University of Helsinki and Helsinki University
Central Hospital, Helsinki, Finland.

OBJECTIVE: Polycystic ovary syndrome (PCOS) is associated with
increased mental stress. Data on larger population based studies with
follow-up are however missing. We have previously shown that PCOS

[self reported oligo/amenorrhea (OA) and/or hirsutism (H)] associates with
increased rate of depression and anxiety at the age of 31 independent of
BMI. The aim was to investigate whether psychoemotional stress persists
or even enhances in these women at the age of 46.
DESIGN: A population based cohort analysis of Northern Finland Birth

Cohort 1966 (NFBC66) with 15-year follow-up.
MATERIALS AND METHODS: A postal questionnaire on OA, H,

depression and anxiety [Hopkins Symptom Checklist-25 (HSCL-25) and
depression diagnosed by physician] were sent to 5608 women in the
NFBC66 at the age of 31 [2188 asymptomatic (ASYM), 331 OA, 323 H,
125 PCOS]. The same depression and anxiety-related questions were also
asked at the age of 46. The follow-up included 1576 ASYM, 239 OA, 231
H and 85 PCOS. The associations were analyzed using ANOVA/Pearson
Chi-square test/Fishers exact test, as appropriate. The results were adjusted
for BMI, history of infertility and socio-economic status (SES).
RESULTS: In linewith 31-year data,womenwithPCOSorHpresentedwith

increased anxiety score in HSCL at the age of 46 compared to ASYM (PCOS:
1.42 vs. 1.31 P¼0.023; H: 1.38 vs. 1.31, P¼0.028). A sub-analysis with cutoff
score 1.55 Supported this (PCOS: 27.1% vs. 16.3%, P¼0.01; H: 23.4% vs.
16.3%, P¼0.008). Moreover, H was associated with increased depression
compared to ASYM (P¼0.027). The diagnosis for depression tripled both in
PCOS and ASYM from 31 to 46 years, however PCOS women reported
more often diagnosed depression compared to ASYM (31yrs: 9.6% vs. 5.3%,
P¼0.041; 46yrs: 26.2% vs. 14.0, P¼0.002). The PCOS women lost at the 15-
year follow-up were more depressive at age 31 than the rest of the group, sug-
gesting that the differencesbetweenPCOSandASYMat46yrs are evengreater
than presented herein. After adjusting for infertility, BMI and SES the associ-
ation of anxiety and depression in women with PCOS and/or H persisted.
CONCLUSION: The study reveals that women with PCOS or hirsutism

alone have persistently high depression and anxiety rates at the age of 46.
Supported by: The Academy of Finland (project grants 252799, 104781,

120315, 129269, 1114194, 268336, SALVE), Sigrid Juselius Foundation,
the North Ostrabothnia Regional Fund, Northern Finland Health Care Sup-
port Foundation, University Hospital Oulu, Biocenter, University of Oulu,
Finland (75617), the European Commission (EURO-BLCS, Framework 5
award QLG1-CT-2000-01643) and the Medical Research Council, UK (Pre-
vMetSyn/SALVE).
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INCREASED WNT5A EXPRESSION UPREGULATES INFLAMMA-
TION VIA PI3K/AKT/NF-kB SIGNALING IN THE GRANULOSA
CELLS OF PCOS PATIENTS. Y. Zhao, J. Qiao, C. Zhang,
Y. Huang, P. Liu. Reproductive Medical Center, Department of Obstetrics
and Gynecology, Peking University Third Hospital, Beijing, China.

OBJECTIVE: Our aim was to investigate the action of Wnt5a in the devel-
opment of chronic inflammation in polycystic ovary syndrome (PCOS), as
well as explore the related molecular signaling pathways.
DESIGN: This was a prospective study on the evaluation ofWnt5a expres-

sion change in ovarian granulosa cells of PCOS women and the analysis of
cross-talk betweenWnt5a signaling and inflammatory response using human
granulosa-like tumor cell line, KGN.
MATERIALS AND METHODS: Mural granulosa cells from follicular

fluids of 35 PCOS patients and 37 controls were collected during oocyte
retrieval, mRNAwas extracted and gene expressions were analyzed. Human
KGN cells were cultured and treated with lipopolysaccharide (LPS, 1mg/ml)
and distinct inhibitors of specific pathways (10mM). The following tech-
niques were used: construction and transfection of Wnt5a expression vector,
small RNA Interference of Wnt5a,gene expression analysis by quantitative
RT-PCR, dual-luciferase reporter assay of NF-kB activation, flow cytometric
assay of reactive oxygen species (ROS) levels, flow cytometric assay of cyto-
kine expression, and western blot analysis.
RESULTS: Our data demonstrated significant increasedWnt5a expression

at both mRNA and protein levels in the mural granulosa cells of PCOS
women compared with controls. Besides, Wnt5a mRNA level in granulosa
cells of all subjects was positively correlated with the expression levels of
inflammation-related genes, such as tumor necrosis factor-a (TNF-a), inter-
leukin-1b (IL-1b), IL6, IL8, monocyte chemotactic protein-1 (MCP-1), and
C-reactive protein (CRP). Moreover, LPS stimulation dramatically increased
Wnt5a expression in human KGN cells, and BAY-117082 (NF-kB inhibitor)
treatment could suppress Wnt5a mRNA below the control level. In addition,
Wnt5a overexpression upregulated pro-inflammatory cytokines and chemo-
kines and promoted the intracellular ROS levels, IL-1b treatment (50 ng/ml)
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could further enhance Wnt5a mRNA level. Treatment with BAY-117082 or
LY-294002 (PI3K inhibitor) could significantly inhibit Wnt5a-induced
inflammation.

CONCLUSION: Wnt5a acts as a pro-inflammatory factor in human
ovarian granulosa cells. Increased expression of Wnt5a in PCOS upregulates
inflammation mainly via PI3K/AKT/NF-kB signaling pathway, and induced
pro-inflammatory cytokines could further enhance Wnt5a expression in NF-
kB-dependent regulation, indicating a novel regulatory system in the devel-
opment of chronic inflammation in PCOS.

Supported by: This research was Supported by Research Fund for the
Doctoral Program of Higher Education of China (No.20120001120077),
and National Natural Science Foundation of China (No.81300457).
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PREDICTIVE VALUE OF FASTING INSULIN ONMETABOLIC PA-
RAMETERS IN POLYCYSTIC OVARIAN SYNDROME (PCOS) PA-
TIENTS WITH NORMAL FASTING GLUCOSE. M. Noel,
C.-N. Kao, M. I. Cedars, H. G. Huddleston. Center for Reproductive Health,
University of California, San Francisco, San Francisco, CA.

OBJECTIVE: To determine if an elevated fasting insulin in the setting of
normal fasting glucose is predictive of metabolic abnormalities in women
with PCOS.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Women seen at a multidisciplinary

PCOS clinic between 2006 and 2013 and diagnosed with PCOS by Rotter-
dam 2003 criteria were considered for inclusion. Data were collected on fast-
ing glucose and insulin, glucose and insulin after 2-hour glucose tolerance
test, fasting lipids, body mass index (BMI), waist circumference, diastolic
blood pressure (BP), total testosterone and sex hormone binding globulin
(SHBG). Patients with an elevated fasting glucose >100 mg/dL were
excluded from analysis. Patients with normal fasting glucose were grouped
by fasting insulin level (normal fasting insulin: <12 mU/L) and metabolic
parameters were compared after controlling for age. Data were analyzed us-
ing SAS, and ANOVAwas used for comparisons.

RESULTS: 255 women met criteria for inclusion in the study. Of these,
170 (67%) had normal fasting insulin and 85 (33%) had abnormal fasting in-
sulin. After controlling for age, patients with abnormal fasting insulin had
higher BMI, larger waist circumference, higher 2-hour glucose/insulin, total
cholesterol, LDL and diastolic BP, and lower HDL and SHBG when
compared to patients with normal fasting insulin (see Table). No differences
were seen in total testosterone level. Even when controlling for BMI, fasting
insulin remained a predictor of HDL and 2-hour insulin.

CONCLUSION: In PCOS patients with normal fasting glucose, the addi-
tion of fasting insulin testing provides information above that conveyed by a
fasting glucose alone and can be used to identify a subset of patients at
increased risk for significant derangement inmetabolic syndrome components.
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ENDOPLASMIC RETICULUM STRESS PATHWAYGENE EXPRES-
SION IS ALTERED IN THE CUMULUS CELLSOF PCOS PATIENTS
UNDERGOING IVF. S. C. Collins, E. Babayev, E. Seli. Department of
Obstetrics, Gynecology, and Reproductive Sciences, Yale University School
of Medicine, New Haven, CT.

OBJECTIVE: The endoplasmic reticulum (ER) stress pathway responds to
accumulation of unfolded proteins in the ERby either restoring cellular homeo-
stasis ormediating cell death. ER stress response is implicated in the pathogen-
esis of insulin resistance in type 2 diabetes and obesity. The expression of genes
in the ER stress pathway is altered in granulosa cells of obese women1. Given
the role of insulin resistance in polycystic ovary syndrome (PCOS), we sought
toexaminewhether the expressionofgenes in theERstress response pathway is
also altered in the cumulus cells of women with PCOS undergoing IVF.
DESIGN: Experimental.
MATERIALS AND METHODS: Cumulus cells were obtained from

sixteen infertile couples undergoing IVF, eight with infertility secondary to
PCOS and eight with male factor infertility. Total RNAwas extracted from
the cumulus cells and cDNA was synthesized by reverse transcription.
Expression of five genes in the ER stress response pathway (ATF4, ATF6,
CHOP, GRP78, and XBP1s) was assessed with quantitative real-time PCR.
ER stress response gene RNA levels were normalized to GAPDH RNA
levels, and relative gene expression was calculated by the ddCt method. Sta-
tistical analysis was performed with Student’s t-test.
RESULTS: Therewas a 2.4-fold decrease inATF4 expression (p¼0.01) and

a 2.0-fold increase in ATF6 expression (p¼0.03) in cumulus cells of subjects
with PCOS when compared to women undergoing IVF for male factor infer-
tility. There were no significant differences in these subjects in the expression
of CHOP, GRP78, or XBP1s. Of note, the two study groups had no significant
differences inmedian age (30.5 inPCOSvs. 31.0 inmale factor), BMI (25.4 kg/
m2 vs. 24.4 kg/m2), or day 3 FSH level (5.26 mIU/mL vs. 5.46 mIU/mL).
CONCLUSION: This study is the first to demonstrate altered expression of

genes in the ER stress response pathway in cumulus cells of women with
PCOS undergoing IVF. While ATF4 and ATF6 have parallel expression in
many cellular contexts, prior in in vitro studies in goat granulosa cells re-
vealed that sustained ER stress over time leads to increasing amounts of
ATF6 expression but attenuation of ATF4 expression2. Thus, the concurrent
upregulation of ATF6 and downregulation of ATF4 we observe in this study
may reflect a sustained increase in ER stress in the cumulus cells of women
with PCOS when compared to women undergoing IVF for male factor infer-
tility. Future studies can investigate whether the ER stress response pathway
mediates the ovarian dysfunction of PCOS.
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THE IMPACT OF PREOPERATIVE FSH ON THE LONG-TERM
OUTCOMES OF LAPAROSCOPIC OVARIAN DRILLING IN
WOMEN WITH CLOMIPHENE CITRATE RESISTANT POLYCY-
STIC OVARY SYNDROME. R. Fukuhara, A. Fukui, K. Fuchinoue,
Y. Sasaki, R. Nakamura, H. Mizunuma. Obstetrics and Gynecology, Hiro-
saki University Graduate School of Medicine, Hirosaki, Aomori, Japan.

OBJECTIVE: Laparoscopic ovarian drilling (LOD) is currently recom-
mended as a second-line treatment for clomiphene citrate (CC)-resistant
infertile women with polycystic ovary syndrome (PCOS). Many authors
have reported high ovulation and pregnancy rates following LOD. However,
the duration of the positive effect of LOD on ovulation is unknown and some
anovulatory PCOS women fail to respond to LOD. The purpose of this study
was to identify the factors that may predict the long-term outcome of LOD.
DESIGN: Retrospective study.
MATERIALS AND METHODS: Cases of CC resistant PCOS (n ¼ 59)

treatedwith LODwere retrospectively investigated. Preoperative and postop-
erative changes in the parameters measured were examined, as well as the
factors that contributed to maintaining spontaneous ovulation after surgery,
using logistic regression analysis. The parameters measured were serum
levels of LH, FSH, prolactin, testosterone (T), free-T, and dehydroepiandros-
terone sulfate, as well as fasting blood glucose, insulin and the homoeostasis
model assessment (HOMA) index as an indicator of insulin resistance.
RESULTS: The preoperative FSH value showed significantly higher in the

group that maintained spontaneous ovulation at least 4 cycles post-LOD
without any treatment than the group that transitioned to CC resistant. The
logistic regression analysis showed that preoperative FSH value was a signif-
icant predictive factor for the effectiveness of LOD (p ¼ 0.02; OR, 1.8; con-
fidence interval, 1.1–2.9). Of the 22 cases in which 5-year postoperative

Overall

Fasting
Insulin

<12mU/L

Fasting
Insulin

R12mU/L
p-

value*

N 255 170 85
Fasting glucose

(mg/dL)
84.9 (0.5) 83.6 (0.6) 86.2 (0.8) 0.01

BMI (kg/m2) 30.0 (0.4) 26.2 (0.5) 33.8 (0.7) <0.0001
Waist circumference

(cm)
87.9 (1.1) 79.9 (1.3) 95.9 (1.8) <0.0001

2-hour glucose
(mg/dL)

102.0 (2.1) 93.6 (2.4) 110.4 (3.4) <0.0001

2-hour insulin
(mU/L)

102.9 (9.5) 43.3 (10.8) 162.5 (15.6) <0.0001

Total cholesterol
(mg/dL)

184.1 (2.4) 179.4 (2.7) 188.8 (3.9) 0.04

LDL (mg/dL) 104.9 (1.9) 100.3 (2.2) 109.4 (3.2) 0.02
HDL (mg/dL) 55.9 (1.2) 62.0 (1.3) 49.8 (1.9) <0.0001
Diastolic BP

(mmHg)
71.9 (0.6) 70.5 (0.7) 73.4 (1.0) 0.02

Total testosterone
(ng/dL)

56.8 (2.2) 56.3 (2.6) 57.4 (3.6) 0.80

SHBG (nmol/L) 48.4 (2.6) 53.9 (2.9) 42.9 (4.2) 0.03

Estimated mean (SE); *Controlled for age
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follow-up was possible, approximately 70% remained CC sensitive; after 10
years of follow-up, 7 (50%) of 14 patients were CC sensitive, demonstrating
the continuous effect of LOD. Of all the preoperative test values for the pa-
tients who experienced a long-term continuous effect, only the FSH values
were found to be significantly higher.

CONCLUSION: FSH values were significantly related tomaintaining long-
term spontaneous ovulation after LOD, suggesting that examining preopera-
tive FSH values would be useful in predicting prognosis when deciding
whether LOD should be indicated. Moreover, the effect was maintained for
>10 years in at least 50% of cases in which long-term follow-up was possible.
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PSYCHOSOCIAL DISTRESS, COPING, AND HEALTH-RELATED
QUALITY OF LIFE (HRQL) IN ADULT WOMEN WITH POLYCY-
STIC OVARY SYNDROME (PCOS). R. C. Carron,a R. J. Alvero.b aFay
W. Whitney School of Nursing, University of Wyoming, Laramie, WY; bRe-
productive Endocrinology and Infertility, University of Colorado, Aurora, CO.

OBJECTIVE: The objective of this research study was to determine the
health-related quality of life (HRQL) in women with PCOS by ascertaining
depressive and anxiety symptoms, perceived stress, and coping strategies.

DESIGN: A descriptive, correlational study using an online survey with
five validated questionnaires.

MATERIALS AND METHODS: Descriptive, correlational, and multiple
regression procedures were used to analyze the relationships among the vari-
ables using the Statistical Package for the Social Sciences, Version 21. A
sample of 72 women with PCOS clinically confirmed by the Rotterdam
criteria, aged 18-40, not pregnant, and able to read and write in English
was recruited from an urban metro area. The study sample was adequate to
show significance with a power of 0.8, an alpha of 0.05, and a 0.2 effect
size. Variables were measured with the Beck Depression Inventory-II, Spiel-
berger’s Trait Anxiety Scale, Perceived Stress Scale-10, the Ways of Coping
Questionnaire, and the Polycystic Ovary Syndrome Questionnaire (PCOSQ).

RESULTS: 30.6% of the sample had severe levels of depressive symp-
toms, anxiety symptoms, or suicidal ideation. Women with severe psychoso-
cial distress used significantly less adaptive coping processes (p < .05) and
more maladaptive coping (p < .05). Weight was PCOSQ subscale with
lowest mean at 2.87. Depressive symptoms and BMI explained 43.6% of
variance in emotions PCOSQ subscale and 38.5% of variance in weight
PCOSQ subscale. BMI explained 14% of variance in body hair PCOSQ sub-
scale. Increased depressive and anxiety symptoms in the sample included
loss of energy (70.8%), sleep changes (70.9%), excessive worry (77.8%),
and lack of self-confidence (80.5%).

CONCLUSION: Women with PCOS are at risk for depression, anxiety, and,
in a fewcases, suicidal ideation.Acomprehensivemeasure capturespsychosocial
distress better than a single tool. Regular screening for depression and psychoso-
cial distress is indicated in this population. Coping skills should be assessed, and
need further examination in women with PCOS.Weight is an area of concern to
women with PCOS and should be discussed in relation to HRQL.

Supported by: A Jonas Nurse Leader Scholar Award Supported part of the
study.
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IMPACT OF BODY WEIGHT ON OUTCOME OF OVULATION IN-
DUCTION-INTRAUTERINE INSEMINATION CYCLES INWOMEN
WITH POLYCYSTIC OVARY SYNDROME. M. L. Krohn,a

A. Sparks,b D. K. Shah.b aObstetrics and Gynecology, University of Iowa,
Iowa City, IA; bDivision of Reproductive Endocrinology and Infertility, Uni-
versity of Iowa, Iowa City, IA.

OBJECTIVE: Despite a strong correlation between obesity and polycystic
ovary syndrome (PCOS), approximately 25% of women with PCOS are of
normal weight. Infertile women with PCOS frequently initiate therapy
with ovulation induction (OI), but there is little data examining the impact
of body size on the efficacy of this treatment. Our objective was to compare
pregnancy outcome between lean, overweight, and obese women with PCOS
undergoing OI.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All women with PCOS by Rotterdam

criteria undergoing OI with intrauterine insemination at the University of
Iowa between January 1, 2000 and November 30, 2013 were categorized
by body mass index (BMI) as lean (<25 kg/m2), overweight (25.0-29.9),

obese (30.0-39.9), or morbidly obese (>40). Patients underwent OI with
either oral agents (clomiphene citrate or letrozole), or a combination of
oral agents and injectable FSH. Logistic regression was used to estimate
the effect of BMI on cycle outcome, adjusting for potential confounders. Re-
sults were expressed as adjusted odds ratios (OR) with 95% confidence inter-
vals (CI), using lean women as the referent population.
RESULTS: 201 women with PCOS contributed a total of 447 cycles to the

analysis: 118 in lean, 88 in overweight, 148 in obese, and 93 in morbidly
obese women. In lean PCOS patients undergoing combined OI with oral
and injectable agents, the unadjusted clinical pregnancy rate (CPR) was
51%; CPR was comparatively lower in overweight (19%), obese (34%)
and morbidly obese (21%) women. Rates of spontaneous abortion, ectopic
pregnancy, and multiple gestation were similar across BMI categories
although individual comparisons were limited by the rarity of the outcomes.
Adjusting for age and duration of infertility, the odds of clinical pregnancy
was significantly diminished in overweight (OR¼0.23, CI¼0.09-0.58), obese
(OR¼0.45, CI¼0.22-0.90) and morbidly obese women with PCOS
(OR¼0.35, CI¼0.16-0.81) as compared to the lean PCOS referent. A similar
but non-significant trend was identified in women undergoing OI with oral
medications, but analyses were limited by small numbers.
CONCLUSION: Lean women with PCOS have higher CPR after com-

bined oral and injectable OI as compared to their overweight, obese, and
morbidly obese counterparts. Patients with a lean PCOS phenotypemay pref-
erentially benefit from this treatment approach.
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ACUPUNCTURE INCREASES WHOLE BODY GLUCOSE UPTAKE
DURINGANDAFTERSTIMULATION INWOMENWITHPOLYCY-
STIC OVARY SYNDROME. E. Stener-Victorin,a A. Benrick,a

M. Kokosar,a M. Maliqueo,a C. Behre,b K. Højlund,c A. Sazonova.d aDe-
partment of Physiology, Institute of Neuroscience and Phsyiology, G€oteborg,
Sweden; bDepartment of Cardiology, Institute Medicine, G€oteborg, Sweden;
cDepartment of Endocrinology, University Hospital Odense, Odense,
Denmark; dDepartment of Obstetrics and Gynecology, Institute of Clinical
Science, G€oteborg, Sweden.

OBJECTIVE: Impaired glucose regulation, hyperinsulinemia and insulin
resistance (IR) are common features of polycystic ovary syndrome
(PCOS). A single acupuncture treatment increases whole body glucose up-
take during and after stimulation in IR PCOS rats. If acupuncture has such
an effect in women with PCOS is unknown. The aim of the present study
was to investigate whether a single acupuncture treatment increase whole
body glucose uptake during and after stimulation in women with and without
PCOS.
DESIGN: A prospective experimental study.
MATERIALS AND METHODS: Twenty-one women with PCOS and 21

controls matched for age, weight and BMI were included. After an overnight
fast, a euglycemic-hyperinsulinemic clamp was performed. In brief, insulin
was infused (40mU/min/kg) for 120 min to reach steady state glucose infu-
sion rates (GIR). At steady-state, acupuncture needles were placed in the
abdominal and quadriceps muscles and below the knee in somatic segments
corresponding to the innervation of the ovaries and pancreas. Needles were
stimulated by manual rotation every 10 min and by 2 Hz electrical stimula-
tion during 45 min. Clamp continued for 60 min after end of acupuncture.
The GIR during the steady-state, during acupuncture (last 20 min) and after
end of acupuncture (last 30 min) were used to assess insulin sensitivity (M
value). The insulin sensitivity index (M/I value) for each period was also
calculated.
RESULTS: The M value was higher during and after acupuncture

compared with steady-state in controls and women with PCOS (P < 0.01).
The insulin sensitivity index (M/I value), did not increase during acupunc-
ture. After acupuncture the M/I was increased compared with the effect of
insulin per se in women with PCOS (P < 0.01), but not in controls. The
lack of changes in the M/I value during acupuncture may be explained by
increased insulin concentrations during acupuncture which decreased after
stimulation in women with PCOS but not controls. There were no differences
between cases and controls.
CONCLUSION: This is the first study to demonstrate that a single

acupuncture treatment with combined manual and electrical stimulation of
the needles improves whole body glucose uptake during and after stimulation
in women with and without PCOS.
Supported by: Swedish Research Council, Jane and Dan Olsson Founda-

tions, the Swedish government under the LUA/ALF agreement, and the
Regional Research and Development Agreement.
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THINENDOMETRIALTHICKNESSADVERSELYAFFECTSPREG-
NANCY RATE IN PATIENTS WITH DIFFERENT OVARIAN
RESPONSE UNDERGOING IN VITRO FERTILIZATIOIN (IVF):
AN ANALYSIS OF 10,406 TRANSFER CYCLES. Z. Bu, Y. Guo,
Y. Su, J. Zhai, Y. Sun. Reproductive Medicine Center, First Affiliated Hos-
pital of Zhengzhou University, Zhengzhou, Henan, China.

OBJECTIVE: To explore the association of endometrial thickness on the
day of hCG (human chorionic gonadotropin) administration and ongoing
pregnancy rate in IVF-ET cycles.

DESIGN: Large sample size, single-center retrospective cohort study.
MATERIALS AND METHODS: All patients were divided into three

groups according to the endometrial thickness on the day of hCG admin-
istration: Group A, thin endometrial thickness (% 7 mm); Group B,
medium endometrial thickness (8-13 mm); Group C, thick endometrial
thickness (R 14 mm). In addition, patients were divided into poor
(% 5 oocytes), medium (6-14 oocytes), and high (R 15 oocytes) ovarian
responders based on the number of oocyte retrieved. Ongoing pregnancy
rate (OPR) was separately compared among those three endometrial
thickness groups in poor, medium, and high ovarian responders,
respectively.

RESULTS: A total of 10,406 women undergoing their first IVF cycles
were included into this study (Group A: 159 cycles; Group B: 7,403 cycles;
Group C: 2,844 cycles). The incidence of thin endometrial thickness was
1.53% in total, and was highest in poor responders (2.81%, 55/1957). In
addition, OPR was significantly lower in group A than that in the other
two groups (29.6% versus 49.7%, and 58.8%, P<0.01). (1) For poor re-
sponders, OPRs were significantly different in the three endometrial thick-
ness groups (20.0%, 36.2%, and 46.1%, P<0.01). The association between
thin endometrial thickness and OPR was significant after controlling for
age, number of embryos transferred by multivariate logistic regression
analysis [adjusted OR: 0.40; 95%CI (0.20-0.83), P<0.05. Reference¼thick
endometrial thickness]. (2) For medium responders, OPRs were 37.5%,
53.8%, and 62.5% (P<0.01) in the three groups. Adjusted OR for thin
endometrial thickness was 0.38 [95% CI (0.23-0.61), P<0.01]. (3) For
high responders, OPRs were also significantly different in the three
endometrial thickness groups (28.1%, 50.7%, and 58.8%, P<0.01). The as-
sociation between thin endometrial thickness and OPR was also significant
in multivariate logistic regression analysis [adjusted OR: 0.27; 95%CI
(0.12-0.60), P<0.01].

CONCLUSION: For patients undergoing IVF with different ovarian
response, a thin endometrium on the day of hCG administration adversely af-
fects ongoing pregnancy rate.
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DOES TIMING OF HYSTEROSCOPIC ENDOMETRIAL BIOPSY
(HEB) IN RELATION TO TIMING OF EMBRYO TRANSFER (ET)
AFFECT PREGNANCY OUTCOMES IN PREVIOUS IN VITRO
FERTILIZATION (IVF) FAILURES? M. Chawla, M. Fakih,
A. Shunnar, J. Diwakaran, Y. Alhelou. Infertility and Reproductive Endocri-
nology, Fakih-IVF Fertility Center, Abu Dhabi, United Arab Emirates.

OBJECTIVE: To assess the impact of the timing of endometrial local
injury by hysteroscopic endometrial biopsy ( HEB) relative to the timing
of embryo transfer on outcomes of previous In vitro fertilization ( IVF)
failures.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 239 women with previous IVF failures

underwent hysteroscopy, cavity check and appropritate procedures depend-
ing on findings. Women needing operative intervention for uterine pathol-
ogy were excluded from analysis. 217 women (25 -38 years of age) with
normal cavity who underwent hysteroscopy and endometrial biopsy
(HEB) for local injury were included. Women were scheduled for HEB ir-
respective of the phase of the preceding menstrual cycles (after exclusion of
inadvertent pregnancy) and in the initial stimulating phase of the ongoing
IVF cycles.

Clinical pregnancy rates were calculated based on timing of the HEB
in relation to timing of embryo transfer (ET). Group 1 - Less than 30
days from ET (114 patients) and Group 2 - More than 30 days (103

patients). Chi square test was used to compare the pregnancy rates be-
tween groups .
RESULTS: The two groups did not differ in their mean age ( 34.4 +-4.68

years), duration of infertility (4.72 +- 1.36 years), number of embryos trans-
ferred (2.57+- 0.56) and number of previous failed cycles (2.4 +- 0.81) . The
pregnancy rate in group 1 was found to be 62.57% versus 25.4 % in the group
2, the difference being statistically significant (p < 0.05). Further evaluation
of the timings of HEB from the timing of ET showed that the highest clinical
pregnancy rates were achieved when HEB was done within 11 to 15 days of
ET (72.4%).
CONCLUSION: The implantation enhancing effect of endometrial injury

seems to be the maximum if HEB is performed within 11-15 days of embryo
transfer. Hysteroscopies for local endometrial injury / scratching should be
scheduled in the current treatment cycle for optimal results.
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A 20-SECOND WAIT OR IMMEDIATE WITHDRAWAL OF THE
CATHETER FOLLOWING ULTRASOUND-GUIDED BLASTOCYST
TRANSFER. A. Arvas, M. Karacan, M. Ulug, Z. Cebi,
M. Berberoglugil, M. Batukan, T. Çamlibel. Obstetrics and Gynecology,
IVF Unit, Ota-Jinemed Hospital, Istanbul, Turkey.

OBJECTIVE: Embryo transfer is one of the critical steps in an IVF cycle,
and contributes to improved implantation and pregnancy rates. Many factors
such as the use of the ultrasound guidance, type of the catheter, presence of
blood or cervical mucus in the catheter, manipulation of the cervix may play
role in the success of the procedure. Limited data are available regarding the
waiting time of the catheter inside the uterine cavity following embryo trans-
fer. We aimed to compare outcome of IVF cycles between a 20-second wait
with immediate withdrawal of the embryo transfer catheter after deposition
of blastocysts.
DESIGN: Prospective randomized study was undertaken in a fertility cen-

ter fromMarch 2012 to November 2013. Patients were randomized by a com-
puter program before embryo transfer.
MATERIALS ANDMETHODS: A total of 277 patients undergoing blas-

tocyst transfer were prospectively randomized into two groups. Embryo
transfer catheter was gently withdrawn immediately in 141 patients (Group
I), and after a 20-second wait in 136 (Group II). Controlled ovarian hyper-
stimulation was performed using GnRH-antagonist protocol and maximum
of two blastocysts were transferred into mid cavity. ICSI was carried out
for fertilization in all patients.
RESULTS: Average age (33.7�5.3 vs. 32.7�5.6 years), duration of infer-

tility (5.9�2.3 vs. 5.7�2.5 years), etiology of infertility, number of oocytes
collected (11.4�5.4 vs. 11.6�5.1), fertilization rates (81.4% vs. 79.2%) and
the number of blastocyts transferred (1.5�0.3 vs. 1.5�0.2) were similar be-
tween Group I and Group II, respectively. Implantation (25.8% vs. 25.7%),
clinical pregnancy (38.2% (54/141) vs. 38.9% (53/136)), multiple pregnancy
(18.5% vs. 16.7%) and miscarriage rates (9.7% vs. 9.8%) did not differ
significantly between Group I and Group II, respectively.
CONCLUSION: A 20-second delay of the embryo transfer catheter in the

uterine cavity following blastocyst transfer does not result in a better
outcome than immediate withdrawal. The advantage of the prolonged time
of retention of the catheter does not seem to exist between the two different
waiting times used in this study.
Supported by: Duration of the keeping embryo transfer catheter inside the

uterus has been questioned in very limited number of studies. Our study will
provide additional information regarding embryo transfer procedure.
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TRANSPLANTATION OF ZONA-FREE CLEAVAGE STAGE EM-
BRYO INTO AN EMPTY ZONAWITH SUCCESSFUL BLASTULA-
TION, A CASE SERIES. J. Ding, Y. Yang, P. Brezina, R. Ke,
W. Kutteh. Kutteh Ke Fertility Associates of Memphis, Memphis, TN.

OBJECTIVE: To evaluate the blastulation potential of cleavage stage
zona-free embryos transplanted into an empty zona.
DESIGN: Case series.
MATERIALS AND METHODS: Zona-free oocytes were obtained inci-

dentally during cumulus removal using the standard treatment with hyaluron-
idase followed by stripping with 140 mm ID (Cook Medical Inc,
Bloomington IN, USA). Zona-free eggswere fertilizedwith intracytoplasmic
sperm injection (ICSI) and were cultured to 8-cell stage on day-3. Then the
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blastomeres were transplanted into an empty zona-pellucida to form a recon-
structed embryo.

RESULTS: Two patients (patient A: age 32 and patient B: age 35) under-
went in vitro fertilization (IVF) with a diagnosis of male factor infertility.
GnRH antagonist protocol was used in both patients. Patient A had 20 eggs
retrived, 15 of which were mature, and patient B had 10 eggs retrieved, 7 of
which were mature. Cumulus was removed using hyaluronidase treatment
followed by repeated pipetting using a 140mm stripping pipette (Cook
Medical Inc, Bloomington IN, USA) in each case. In both patients, a
zona-free oocyte was inadvertently obtained during the stripping procedure.
The zona-free eggs were then fertilized using intracytoplasmic sperm injec-
tion (ICSI). In both cases, the oocytes fertilized and grew to the 8 cell stage
on day 3. Unfertilized sibling oocytes from the same patient with intact
zonas were then identified and cytoplasm was removed with a blastomere
biopsy pipet (35mm ID, Humagen/Origio) following laser compromise of
zona. Cells from the zona-free cleavage stage embryos were then trans-
planted into the empty zona shells. In each case, the reconstructed embryo
developed normally and formed a good quality blastocyst, both grade BB.
These embryos were then cryopreserved and have not yet been used for
embryo transfers.

CONCLUSION: The results of this report have important implications for
assisted reproductive technologies (ART). Currently, ART laboratories may
discard zona-free oocytes. Transplantation of zona-free compacting embryo
into the zona of an immature egg represents a modality that may maximize
success rates for many couples, particularly couples with low numbers of oo-
cytes obtained at time of oocyte retrieval. These findings also are important
for further understanding the processes associated with early human embryo-
genesis.
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A MULTICENTRIC RETROSPECTIVE STUDY TO DEFINE AND
VALIDATE AN ALGORITHM FOR EMBRYO SELECTION BASED
ON KINETIC MARKERS. N. Basile,a P. Vime,b M. Riqueros,c

B. Aparicio Ruiz,d M. Meseguer.d aIVI Madrid, Madrid, Spain; bIVI Sevilla,
Sevilla, Spain; cIVI Barcelona, Barcelona, Spain; dIVI Valencia, Valencia,
Spain.

OBJECTIVE: To define and validate an algorithm for embryo selection
based on morphokinetic parameters and to correlate it with implantation
rates.

DESIGN: Retrospective observational study.
MATERIALS ANDMETHODS: Patients undergoing their first or second

cycle of intracytoplasmic sperm injection (ICSI) using their own or donated
oocytes were included. Embryo development was analyzed with time-lapse
imaging system. Variables studied included the timing to two (t2), three
(t3), four (t4) and five (t5) cells, the length of the second cell cycle (cc2 ¼
t3 - t2) and the synchrony from two to four cells (s2¼ t4 - t3). Data to develop
the new algorithm was obtained from 799 couples with 6424 oocytes, 4630
embryos, 1640 transferred embryos, and 764 embryos with known implanta-
tion data (KID). Only KID embryos with either full implantation (n¼ 228) or
no implantation (n¼ 526) were included. Once developed, the algorithm was
validated in 865 cycles with 1620 transferred embryos. Implantation was
confirmed by the existence of a fetal heart beat at ultrasound after 7 weeks
of gestation.

RESULTS: Development of the algorithm: a logistic regression analysis
identified t3 (34-40h) OR¼1.542 (95% CI 1,094-2,173), followed by cc2
(9-12h) OR¼ 1,425 (95% CI 1,025-1,981) and t5 (45-55h) OR¼ 1,210
(95% CI 0.845-1,731) as the most relevant variables related to implanta-
tion. Based on these results a hierarchical model classifying embryos
according to implantation potential was generated (grade A to E). Valida-
tion of the algorithm: for this part of the study we underwent 885 cycles
and transferred 1620 embryos selected by standard morphological evalu-
ation plus our relevant time lapse criteria (t3, cc2 and t5). Our exclusion
criteria were: direct cleavage from 1 to 3 cells, uneven blastomere size in
2nd cell cycle and multinucleation in 3rd cell cycle. Significant
differences in implantation rates were observed between categories.
More specifically: grade ‘‘A’’ (32 % n¼ 129/407), ‘‘B’’ (28% n¼ 52/
185), ‘‘C’’ (26% n¼ 37/140), ‘‘D’’ (20% n¼ 38/193) and ‘‘E’’ (17%
n¼ 34/197).

CONCLUSION: A new algorithm for embryo selection has been elabo-
rated and validated prospectively by a multicentre study. This classification
method is strongly correlated with implantation rates and can be applied to
improve embryo selection in different clinical settings with the expectancy
of increasing outcome results.
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‘‘NO DIAGNOSIS’’ EMBRYOS AFTER PGS SHOULD NOT BE DIS-
CARDED: REBIOPSY AND REANALYSIS DEMONSTRATE THE
MAJORITY ARE EUPLOID. M. Brower,a,d D. Hill,b,c H. Danzer,b,c

M. Surrey,b,c S. Ghadir,b,c W. Chang,b,c C. Wambach,b,c C. Alexander,d

J. Barritt.b aObstetrics and Gynecology, University of California Los An-
geles, Los Angeles, CA; bART Reproductive Center, Beverly Hills, CA;
cSouthern California Reproductive Center, Beverly Hills, CA; dObstetrics
and Gynecology, Cedars-Sinai Medical Center, Los Angeles, CA.

OBJECTIVE: Preimplantation genetic screening (PGS) is an increas-
ingly common practice among fertility clinics. Not all embryos that
have been biopsied for PGS will receive a genetic diagnosis. The ‘‘no
diagnosis’’ result can be due to failure of DNA amplification, degraded
DNA, or failure to load cell(s) into the tube. The chromosomal makeup
of these embryos is unclear and there have been no reports on their genetic
viability. The aim of our study was to determine the likelihood that an em-
bryo without a diagnosis after initial biopsy and array comparative
genomic hybridization (aCGH) will be chromosomally balanced, if it is
rebiopsied for reanalysis.
DESIGN: Retrospective data analysis from a single large private fertility

clinic.
MATERIALS ANDMETHODS: Data for all patients (n¼536) undergo-

ing aCGH testing of embryos (n¼3,207) between 2010 and 2013 were
analyzed. All embryos that did not have a diagnosis after the initial
biopsy and were subsequently rebiopsied for repeat aCGH testing were
included in the analysis (n¼44). Embryo biopsy was performed originally
on day 3 or day 5/6 with subsequent rebiopsy of a fresh or thawed
blastocyst.
RESULTS: At least one embryowith ‘‘no diagnosis’’ was found in 4.3% of

cases in which embryo biopsy with PGS was performed, and 0.86% of all
biopsied embryos had ‘‘no diagnosis’’. Of the 44 embryos that were rebiop-
sied for reanalysis 100% were assigned a genetic diagnosis. Twenty-four
(54.5%) were diagnosed euploid. Of the 20 embryos that were abnormal
the most common diagnosis was trisomy (n¼7). Other abnormalities
included 5 monosomies, 4 double, 3 complex, and 1 chaotic.
CONCLUSION: The majority of embryos with no diagnosis after

genetic screening are diagnosed euploid when rebiopsy and reanalysis is
performed. In addition, 100% of the rebiopsied embryos were assigned
a diagnosis with repeat aCGH testing. The willingness of most reproduc-
tive genetic analysis labs to subsequently reanalyze a ‘‘no diagnosis’’
embryo at no additional cost to the patient will allow for better outcomes
by preventing normal embryos from being discarded and obviating trans-
fers of abnormal ones.
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THE IMPACT OF VARIATIONS OF TSH WITH THE ‘‘LOW
NORMAL RANGE’’ ON EUPLOID BLASTOCYST IMPLANTA-
TION RATE (IR). K. Anderson,b M. D. Werner,a J. M. Franasiak,a

K. H. Hong,a R. T. Scott, Jr.,a,c aREI, RWJ, Rutgers, Basking Ridge, NJ;
bBeaumont School of Medicine, Royal Oak, MI; cRMA NJ, Basking
Ridge, NJ.

OBJECTIVE: Supplementation of thyroid hormone during the first
trimester is recommended by the American Thyroid Association for
TSH values >2.5mIU/L as they may be associated with adverse out-
comes. This standard may also be applied to infertile patients attempting
conception, but there has been no analysis on whether variation of TSH
values within this ‘‘low normal range’’ have an impact on IR. The goal

Pregnancy outcomes according to TSH values

TSH (mIU/L)
Number
of patients Age � SD IR (%)

Sustained
IR (%)

<0.5 19 34.9� 5.2 87 66
0.5-1 82 35.6� 3.6 76 63
1-1.5 187 35.5� 4.4 84 65
1.5-2 311 35.5� 4.3 77 61
2-2.5 227 35.3� 4.2 83 68
>2.5 460 34.9� 4.3 80 66
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of the present analysis is to determine if variation of TSH within this
range has an impact on IR after the transfer of high quality euploid blas-
tocysts.

DESIGN: Retrospective.
MATERIALS ANDMETHODS: Patients undergoing their first blastocyst

transfer of euploid embryos were included for analysis between 2012-2014.
TSH values were recorded at first pregnancy test, and patients with a prior
medical history of thyroid disease were excluded. Cycles were arbitrarily
grouped according to TSH values in increments of 0.5mIU/L. A sub-analysis
was performed to determine if therewas a difference in IR amongst euthyroid
individuals on levothyroxine. Chi-Squared tests were used to compare cate-
gorical variables and a receiver operator characteristic curve (ROC) was
generated to determine if there was a point of discrimination in relation to
TSH values.

RESULTS: 1286 transfer cycles were included for analysis with 371
fresh ETs and 915 frozen ETs. TSH categories were created as described
in Table 1 with no difference in age between groups (p¼0.35). No differ-
ence was noted in implantation (p¼0.72) or miscarriage rates (p¼0.62). A
ROC of implantation rate approached 1, signifying that there was no differ-
ence in TSH values within the normal range. Similarly, no difference was
noted in implantation for patients on levothyroxine (63.47% vs 65.4%,
p¼0.69).

CONCLUSION: Variations of TSH values within the low normal range
<2.5mIU/L had no impact on implantation or miscarriage rates. The present
analysis is unique as it eliminates the variable of embryonic competence, by
including the transfer of only high quality euploid blastocysts. While it still
remains important to measure TSH values during early pregnancy for other
reasons, variations within the ‘‘low normal’’ range do not appear to impact
implantation.
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PIEZO-ICSI USING ULTRA-THIN NEEDLE DRAMATICALLY IM-
PROVES OOCYTE SURVIVAL AND FERTILIZATION WITHOUT
DETRIMENTAL EFFECT ON EMBRYO DEVELOPMENT AND
IMPLANTATION ABILITY AS COMPARED WITH CONVEN-
TIONAL-ICSI. K. Hiraoka,a S. Kitamura,b M. Kuwayama.a aRepro-Sup-
port Medical Research Center, Tokyo, Japan; bNiji Clinic, Tokyo, Japan.

OBJECTIVE: To investigate whether the Piezo-ICSI using ultra-thin nee-
dle can improve the oocyte survival and fertilization without detrimental ef-
fect on embryo development and implantation ability in human oocytes as
compared with Conventional-ICSI.

DESIGN: Retrospective study.
MATERIALS AND METHODS: We investigated 1,303 mature oocytes

retrieved from 271 patients between October 2010 and December 2013. Of
these 624 mature oocytes retrieved from 120 patients (mean age, 38.8 �
3.9) were inseminated by Conventional-ICSI, and 679 mature oocytes
retrieved from 151 patients (mean age, 39.0 � 4.5) were inseminated by
Piezo-ICSI. Size of broken area in the membrane, oocyte survival, fertiliza-
tion, good quality day-3 embryo and implantation rates were compared.
Good quality day-3 embryos were defined as those having regular blasto-
meres, <20% fragments and those containing at least 7 cells on day-3.
Data were analysed using t-test, Wilcoson signed-rank test or Fisher’s exact
test.

RESULTS: The average size of broken areas in the membrane of
Conventional-ICSI and Piezo-ICSI were 2236 � 752 and 8 � 0mm2,
respectively. Significantly smaller broken area (P < 0.0001) was
observed in Piezo-ICSI. The survival, fertilization rates after Conven-
tional-ICSI and Piezo-ICSI were 90% (559/624) and 99% (675/679),
76% (424/559) and 90% (607/675), respectively. Significantly higher
survival and fertilization rates (P < 0.0001) were observed in Piezo-
ICSI. The good quality day-3 embryo rates per fertilized oocytes
and implantation rates of Conventional-ICSI and Piezo-ICSI were
55% (233/424) and 61% (371/607), 22% (13/60) and 31% (14/45),
respectively. No significant difference was observed between the
groups.

CONCLUSION: Piezo-ICSI using ultra-thin needle can dramatically
reduce the size of broken area in the membrane, improve the oocyte survival
and fertilization without detrimental effect on embryo development and im-
plantation ability as compared with Conventional-ICSI. Piezo-ICSI is clini-
cally efficient and safe.

FERTILITY PRESERVATION I
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SAFETYOFFERTILITYPRESERVATIONBYOVARIANSTIMULA-
TION WITH LETROZOLE AND GONADOTROPIN IN PATIENTS
WITH BREAST CANCER: A PROSPECTIVE CONTROLLED
STUDY WITH SUBGROUP ANALYSIS. J. Kim,a,b V. Turan,a,b

K. Oktay.a,b aNew York Medical College, Valhalla, NY; bInnovation Institute
for Fertility Preservation and IVF, New York, NY.

OBJECTIVE: Breast cancer is the most common malignant neoplasm
encountered in reproductive age women. Aromatase inhibitor protocols
have been developed with a view to increase the safety margin of
controlled ovarian stimulation (COS) for fertility preservation by oocyte
or embryo cryopreservation before chemotherapy. The objective of this
study was to investigate the safety of letrozole-gonadotropin COS
protocol in breast cancer patients including various subgroup analysis
(estrogen receptor (ER) positive vs. negative cancer and pre- vs. post-
operation).
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Three-hundred and three women diag-

nosed with stage %3 breast cancer were prospectively evaluated for
fertility preservation by embryo or oocyte cryopreservation before chemo-
therapy. Of those, 151 (COS group) elected to pursue COS and 157
(control group) did not. Patients were followed annually for breast cancer
recurrence.
RESULTS: COS and control groups were similar at enrollment (Table

1). The mean follow-up after diagnosis was 4.9 years in COS and 6.2 years
in control group. In the COS group, the hazard ratio for recurrence after
IVF was 0.69 (95% CI: 0.27, 1.76) and the survival was not compromised
compared with controls (P¼.24). Among patients who pursued letrozole-
FSH COS, the hazard ratio for recurrence in ER-negative group was
0.63 (95% CI: 0.06, 5.31) and the survival was not compromised compared
with ER-positive group (log rank p¼ .75). The survival was not different
between patients who pursued COS after and before tumor resection
(P¼.56).

CONCLUSION: We have reported the largest prospective study on the
safety of fertility preservation by oocyte or embryo cryopreservation after
COS with letrozole+gonadotropins. COS with letrozole and gonadotropins
is unlikely to cause substantially increased recurrence risk in breast
cancer, even when the stimulation is performed before the resection of
the tumor.
Supported by: NIH RO1 HD053112 and R21 HD061259.

TABLE-1. Patient and Tumor Characteristics

Treatment
Group (n¼151)

Control
Group (n¼157) p-value

Age at FP consultation 35.2�4.4 37.0�5.2 0.08
Age at cancer diagnosis 34.8�4.4 35.7�4.9 0.11
BMI (kg/m2) 22.8�3.6 23.0�4.0 0.76
Positive node (%) 38 (34) 52 (41) 0.35
Tumor size (cm) (%)
Mean�SD 1.9 �1.2 1.8�1.2 0.55
<2 74 (65) 85 (67) 0.78
2-5 37 (33) 39 (31) 0.78
>5 2 (2) 2 (2) 1.00

Lymphovascular
space invasion (%)

23 (30) 25 (32) 0.86

Histologic grade (%)
1-2 19 (40) 21 (39) 1.00
3 27 (57) 32 (59) 1.00

Estrogen receptor (%) 97 (82) 104 (76) 0.29
HER-2/neu positive (%) 36 (35) 32 (28) 0.31
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PREVIVOUTERINELAVAGECATHETER:ANOVELDEVICEFOR
THE RECOVERY OF INVIVO DERIVED HUMAN EMBRYOS BY
NON-SURGICAL UTERINE LAVAGE. K. Pagidas,b C. Nezhat,c

S. Carson,b A. Nezhat,c M. Cesario,a S. Woodard,d A. Nadal,a

J. E. Buster.b aPrevivo Genetics, LLC, San Jose, CA; bWarren Alpert Med-
ical School of Brown University, Providence, RI; cCenter for Special Mini-
mally Invasive and Robotic Surgery, Palo Alto, CA; dAlacrity Medical, San
Jose, CA.

OBJECTIVE: Develop a novel device for the safe recovery of in vivo hu-
man derived embryos by nonsurgical uterine lavage for pre-implantation ge-
netic screening and diagnosis.

DESIGN: Pre-Clinical Laboratory Test of New Medical Device.
MATERIALS AND METHODS: The Previvo catheter was fabricated by

Previvo Genetics LLC, San Jose, CA and consists of a co-axial uterine cath-
eter, a distal supply port attached to a supply line that is regulated by an elec-
trical controller managing a consistent flow and withdrawal of lavage fluid.

The Previvo catheter was tested using a series of experiments to verify
its ability to recover blastocysts. (1) 350 lavages were conducted using a
simulated silicon uterus to test variable settings on the catheter for
optimal fluid dynamics to prevent fluid loss. The lavage cycle included
fluid supplied and vacuumed in alternating pulse cycles of approximately
0.5 to 4.0 sec using low flow and vacuum conditions with a total volume
of liquid of 100-300 ml per lavage cycle. (2) 24 uterine lavages were con-
ducted in 12 extirpated human uteri to assess that the device will not cause
harm to the uterine anatomy. After two lavage cycles, each uterus was
bisected and inspected for mechanical damage. (3) 129 mouse blastocysts
were placed in silicon uteri and lavages were performed to recover the
blastocysts, which were then cultured and scored for cell divisions and
morphology.

RESULTS: 98% of lavage fluid was recovered from the silicon uterus
models. (2) No visible tissue abrasion, pinching or puncture occurred after
2 lavage cycles in the extirpated uteri. (3) 96.7% of lavage-recovered mouse
blastocysts were viable one day after the lavage cycle as indicated by ongoing
cell divisions and morphological assessment.

CONCLUSION: The Previvo catheter successfully recovers blastocysts
non-surgically without damage to the embryos or uterus. These results indi-
cate the device is ready for human trials for recovery of human embryos
derived in vivo to afford the opportunity for pre-implantation genetic diag-
nosis without undergoing IVF.

Supported by: Research Sponsored by Previvo Genetics, LLC.
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THE IMPORTANCE OF CRYOPROTECTANT EXPOSURE TIME
ON SURVIVAL OF ISOLATED SECONDARY FOLLICLES VITRI-
FIED IN A CLOSED SYSTEM AFTER SHORT TERM 3-DIMEN-
SIONAL (3D) CULTURE. D. L. Bulgarelli,a A. Y. Ting,b

M. B. Zelinski.b,c aObstetrics and Gynecology, School of Medicine of
Ribeir~ao Preto, University of S~ao Paulo, Ribeir~ao Preto, S~ao Paulo, Brazil;
bDivision of Reproductive & Developmental Sciences, Oregon National Pri-
mate Research Center, Oregon Health & Sciences University, Beaverton,
Beaverton, OR; cDivision of Reproductive & Developmental Sciences;
Department of Obstetrics & Gynecology, Oregon National Primate Research
Center, Oregon Health & Sciences University, Beaverton, OR.

OBJECTIVE: The current study evaluated the influence of two vitrifica-
tion procedures, vary by their cryoprotectant agent exposure time, on follicle
survival during short-term 3D culture.

DESIGN: Rhesus macaque follicles were studied individually during vitri-
fication and encapsulated 3D follicle culture.

MATERIALSANDMETHODS: Ovaries were obtained from adult rhesus
macaques (n¼8, 8-11 years, normal cycles), the cortex was cut into
1x1x0.5mm3 fragments, and secondary follicles were isolated mechanically
without enzyme digestion. Follicles were incubated sequentially with
shaking in vitrification solution containing 5% glycerol, 7.5% glycerol+7.5%
ethylene glycol (EG), 15 %glycerol+15 %EG and 25% glycerol+25%
EG+12.5% polymers (PXZ) for 2 exposure times; VT1 group: 1 min in
each solution and 10 sec in solution in the final solution, and VT2 group: 5
min, 3 min, 2 min and 10 sec in each solution, respectively.Follicles were
transferred into 0.25 cc straws that were heat sealed then cooled in liquid ni-
trogen (LN2) and stored. Thawed follicles were transferred into holding me-
dia containing 1, 0.5, 0.25M sucrose for 3min each and 0M sucrose for 5min.

Fresh and vitrified-thawed follicles were encapsulated into alginate (0.25%
w/v), and cultured for seven days at 5% O2 in aMEMwith FSH. Follicle sur-
vival was analyzed.
RESULTS: Survival rate in the VT1 group was reduced (P<0.05) in vitri-

fied follicles (25� 13%) compared to fresh follicles (87�1%). However, fol-
licle survival in the VT2 group was similar between fresh and vitrified
follicles (80 � 7%; 68 �12%, respectively). Vitrified follicles from VT2
had a greater (P¼0.05) survival rate compared to those from VT1.
CONCLUSION: Vitrification of isolated secondary follicles using shorter

cryoprotectant exposure times (VT2) followed by 3D culture for one week
maintained follicle morphology and survival. The shorter exposure times
prevented major osmotic changes that are detrimental to preserving follicular
integrity. Further studies are necessary to investigate the function of vitrified-
thawed secondary follicles during long-term 3D culture.
Supported by: NIH UL1 RR024926, R01AHD058293, PL1

EB008542,P51RR000163. NIH Fogarty International Center grant TW/
HD-00668 to P. Michael Conn (DLB). FAPESP; S~ao Paulo Research Foun-
dation (2011/18401-6).
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MESENCHYMAL STEM CELLS ENHANCE ANGIOGENESIS AND
FOLLICLE SURVIVAL IN HUMAN CRYOPRESERVED OVARIAN
CORTEX TRANSPLANTATION. X. Xia,a,b,c J. Qiao,a T. Yin,a

J. Yan,a L. Yan,a C. Lu.a aPeking University Third Hospital, Beijing, China;
bAffiliated Shenzhen Nanshan Hospital, Guangdong Medical College,
Shenzhen, Guangdong, China; cPeking University Shenzhen Hospital,
Shenzhen, Guangdong, China.

OBJECTIVE: Since the main obstacle of the cryopreserved ovarian tissue
transplantation is massive follicle loss as a result of ischemia in the process of
transplantation, this study is aimed to investigate whether mesenchymal stem
cells (MSCs) could be applied to enhance the angiogenesis and follicle sur-
vival in human cryopreserved ovarian cortex transplantation.
DESIGN: We transplanted human cryopreserved ovarian cortex tissues

with MSCs in the subcutaneous of female athymic BALB/c mice. At
different time points, vascular formation, functional blood perfusion, follicle
count and apoptosis were measured to assess the effects of MSCs on the cry-
opreserved ovarian tissue transplantation.
MATERIALS AND METHODS: Human MSCs were isolated from the

bone marrow of normal individuals and ovarian tissues were obtained from
a consenting 21-year-old female-to-male transsexual and slow-frozen and
thawed using ethyleneglycol (EG) (Sigma) as a cryoprotectant. Thirty six
8-week old female athymic BALB/c mice were used for the subcutaneous
transplantation in the study. 3, 7 and 21 days after the transplantation, in
vivo grafts perfusion measurement using infrared camera, histological evalu-
ation to evaluate follicle count, immunohistochemistry to measure vascular
formation and follicle apoptosis and statistical analyses performed by AN-
OVA analysis followed by pairwise comparison test were applied in the study.
RESULTS: Here we show that human MSCs could significantly stimulate

neovascularization and increase blood perfusion of the grafts in the cryopre-
served ovarian tissue transplantation. Further studies reveal that MSCs could
notably reduce primordial follicles apoptosis rates and decrease follicle loss
in the grafted ovarian tissues.
CONCLUSION: In summary, our findings demonstrate a previously un-

recognized function of MSCs in improving human ovarian tissue transplan-
tation and provide a useful strategy to optimize fertility preservation and
restoration.
Supported by: This work was funded by the National Basic Research Pro-

gram of China (2011CB944500), the National Science Foundation (No.
31230047; No. 81000275; No. 81101971; No. 81200470; No. 81370759;
No. 81070493) and the China Postdoctoral Function (No.2013M540027).
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OVARIAN PERFORMANCE, IVF RESULTS, PREGNANCIES AND
LIVE BIRTHS INDICATE; FERTILITY PRESERVATION USING
OVARIAN TISSUE HARVESTING AND TRANSPLANTATION OF
THAWED OVARIAN STRIPS IS EFFECTIVE. D. Meirow,
H. Raanani, M. Brenghausen, O. Lebovitz, R. Orvieto, J. Dor. Fertility
Preservation IVF Unit, Sheba Medical Center, Tel Hasomer, Israel.

OBJECTIVE: The field of fertility preservation (FP) in females has
extendedwith increasingmedical and public awareness. Significant scientific
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achievements provided solid proofs indicating that female fertility can be
preserved over time. A commonly practiced technique for FP is ovarian tis-
sue cryopreservation, however, there is shortage of publications describing
clinical experience, success rate and outcomes data of this procedure.

DESIGN: Prospective study.All resultswere collected froma single Fertility
Preservation center in a tertiary hospital to enable efficacy evaluation.

MATERIALS AND METHODS: Ovarian tissue was harvested from 500
cancer patients undergoing potentially sterilizing treatment. In all patients
tissue was stored using slow freezing method. Only patients that requested
to restore fertility and were healthy were enrolled to the study. In all cases
through histological, molecular, immunohistochemical and FISH studies
were performed according with the specific diagnosis of each patient to
exclude possible presence of cancer cells.

RESULTS: Seventeen patients underwent transplantation of cryopre-
served ovarian tissue. The diagnosis was Hodgkin’s lymphoma, Non-Hodg-
kin’s lymphoma, Leukemia (CML), sarcoma and breast cancer. Patient’s age
at transplantation was 22-45 years. In 2 patients a secondary malignancy was
identified and fertility treatments were withheld. Recovery of menstruation
and endocrine function was documented in 13/14 patients. Repeated IVF cy-
cles (1-10 cycles per patient) using modified natural protocols resulted in 1-2
mature oocyte retrieval per-cycle. In 25% of the cycles there were no eggs at
retrieval which was not related to the time period from grafting. Nine preg-
nancies were reported, 6 post IVF and 3 spontaneous pregnancies. Six
healthy children were born and one of the patients conceived 3 times.

CONCLUSION: The results of this study performed in one center using
the same laboratory and surgical procedure indicate that the use of stored
ovarian tissue to restore fertility is effective and results with repeated preg-
nancies and live birth of normal babies, both following IVF and with natural
conception. The ability of the graft to produce fresh mature oocytes in
repeated cycles indicates the long term survival of ovarian grafts. Correlation
of transplantation results with the published literature on egg and embryo
freezing for FP indicates that the total number of eggs collected following
ovarian tissue transplantation is higher and as well as the chances to conceive.
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RANDOM-START CONTROLLED OVARIAN HYPERSTIMULA-
TION (COH) FOR FERTILITY PRESERVATION IN CANCER
PATIENTS: A COMPARISON BETWEEN LUTEAL AND NON-
LUTEAL START. J. Adams,a T. Woodard,a,b C. Valdes,a

W. Gibbons,a E. Kovanci.a aReproductive Endocrinology & Infertility, Bay-
lor College ofMedicine, Houston, TX; bGynecologic Oncology&Reproduc-
tive Medicine, The University of Texas MD Anderson Cancer Center,
Houston, TX.

OBJECTIVE: Random-start COH has been reported as an alternative
method for initiating oocyte/embryo cryopreservation cycles for the purpose
of fertility preservation, with the benefit of a shortened interval from presenta-
tion to retrieval and thus to cancer treatment.We evaluated our experiencewith
random start COH antagonist cycles, compared outcomes in luteal and non-
luteal cycle starts, andmeasured the time from initial consultation toCOHstart.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: We reviewed 21 consecutive cancer pa-
tients (21 cycles: 12 with follicular, acyclic, or unknown starts and 9 with
luteal starts) who underwent antagonist COH cycles (+/- letrozole) for the
purpose of fertility preservation prior to planned cancer treatment. In all 21
cases stimulation was begun as soon as the patient acquired her medication,
and an antagonist was added by flexible protocol. Progesterone levels were
not checked and luteolysis was not performed. Data were analyzed by
Mann-Whitney test.
RESULTS: Results were similar between luteal and non-luteal random-

start groups. Total gonadotropin dose was higher in the luteal start group, ap-
proaching significance at p¼ .056. Using random-start cycle stimulation, we
found that our average time from REI intake visit to COH start was 6.7�4.8
days. We note that our main delay in beginning stimulation was the time
required for the patients’ decision-making process and for coordination of
financial arrangements, insurance, or charitable assistance approval for the
purchase of medications.

CONCLUSION: Both luteal and non-luteal random-start COH for fertility
preservation offer good, comparable mature oocyte yields, and can reduce
time to cancer treatment. Continued efforts to decrease the administrative
time required for a cycle start could further lessen time to initiation of treat-
ment.
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DISPARITIES IN COUNSELING FEMALE CANCER PATIENTS
FOR FERTILITY PRESERVATION: ADDING INSULT TO
INJURY? A. K. Lawson, J. McGuire, E. Noncent, J. Olivieri,
K. N. Smith, E. E. Marsh. Obstetrics and Gynecology, Northwestern Univer-
sity, Chicago, IL.

OBJECTIVE: To explore disparities in counseling of adult female cancer
patients for fertility preservation.
DESIGN: Retrospective study of female patients with a diagnosis of

breast, gynecologic, or hematologic cancer from 2009-2013 at an academic
medical center.
MATERIALS AND METHODS: Electronic medical record data for de-

mographics, counseling for fertility preservation, and cancer diagnosis and
treatment was obtained for 587 female patients with breast, gynecologic,
or hematologic cancer. Retrospective analysis of 353 patients (19-42y; x-

[ 35.0, SD¼ 5.31) with available chemotherapeutic treatment data was per-
formed.
RESULTS: 262/353 (74%) women were exposed to a gonadotoxic

chemotherapeutic agent; 181 women were diagnosed with breast cancer,
53 with a hematologic (i.e., leukemia/lymphoma) cancer, and 28 with a
gynecologic cancer. 161/262 (62%) chemotherapy exposed women had
documented counseling for fertility preservation; 77 (29%) women
were not counseled, and counseling was not documented in 24 (9%)
charts. Younger women were more likely to be counseled than older
women; the average age of those counseled was (x- ¼34.0, SD
¼5.6yrs), not counseled (x- ¼ 35.0, SD ¼4.7yrs), and not appropriate
for counseling (x- ¼35.5, SD ¼4.4 yrs) (p < . 05). Racial differences in
counseling were also found (p < . 05) with 86% of Hispanic women,
65% of Asian women, 62% of white women, and 53% of black women
with documented counseling. Divorced women were less likely to be
counseled than women of any other marital status (p < . 05). Women
with gynecological or hematological cancer or who had a lower cancer
stage were more likely to be counseled that those with other cancers or
higher stages (p < . 05). Logistic regression resulted in no unique vari-
ance contribution in a model including age, marital status, race, cancer
diagnosis, and stage.
CONCLUSION: In the current study, demographic and diagnostic dis-

parities were evident in the counseling of cancer patients for fertility
preservation. Patients who are not offered fertility preservation prior to
cancer treatment have previously been found to experience significant
regret and poorer quality of life. In addition to emotional harm, disparate
counseling for fertility preservation could result in an unnecessary
decreased ability for some women to fulfill their future reproductive de-
sires. Equality in the counseling of female cancer patients for fertility
preservation is imperative in order to reduce the risk of emotional harm
and future infertility.
Supported by: (EEM) NIH Women’s Reproductive Health Research

Scholar Award; Robert Wood Johnson Foundation, Friends of Prentice and
the Evergreen Invitational.

Comparison between non-luteal and luteal start

Non-luteal
start (n¼12)

Luteal
start (n¼9) P value

Age (yrs) 31.5�7.0 32.8�6.6 NS
AMH 3.18�2.8 2.24�1.8 NS
AFC 15.6�7.9 16.1�11.3 NS
Cycle Cancellations 1a 0 NS
Days of stimulation 10.5�1.3 11.2�1.0 NS
Total dosage (IU) 4086�1850 5492�1308 NS (.056)
Oocytes retrieved 18.2�15.4 17.2�10.7 NS
MII Oocytes 13.8�8.4 13.2�10.0 NS
Days from

intake to
COH startb

6.7�4.8 (0-16) na

a 1 cycle canceled after 7 days of stimulation due to poor response (AMH
0.39, AFC-7); b reported for both groups combined; data presented as
mean � SD; (range)
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OOCYTE CRYOPRESERVATION (OC) USING GAMETES
RETRIEVED BY AGE 42; IT REALLY WORKS. N. Noyes,
P. A. Labella, M. Clarke, J. A. Grifo. NewYork University LangoneMedical
Center, New York, NY.

OBJECTIVE: Over the past decade, OC technology hasmarkedly improved
and is now more often used as a means to preserve/prolong female reproduc-
tive potential beyond prime. As theworldwide delay in childbearing continues,
OC’s popularity is increasing. OC offers patients numerous advantages over
embryo cryopreservation, including eliminating the need for a sperm source,
minimizing the ethical issues surrounding supernumerary embryo creation,
and most significantly, allowing reproductive autonomy. OC’s usefulness ex-
tends to a multitude of indications including medical conditions requiring go-
nadotoxic therapy (e.g. cancer), oocyte donation, and lack of suitable partner
and/or a life situation non-conducive to parenting. Our program has been cry-
opreserving oocytes since 2004, now having completed >1500 cycles.

DESIGN: Retrospective, university-based.
MATERIALSANDMETHODS: Reviewof allOC thawcycleswhere gam-

eteswere frozen at age%42y, exclusive of unscheduled treatments or those us-
ing preimplantation genetic diagnosis/preimplantation genetic selection.

RESULTS: A total of 140 thaw cycles have resulted in 74 (53%) pregnan-
cies; 61 (44%) are currently either ongoing (21) or delivered (40). See the Ta-
ble for full results.

CONCLUSION: OC is proving itself a valuablemeans to preserve/prolong
female fertility, regardless of indication. Improved successes will continue to
move this technology into mainstream ART.

CLINICAL FEMALE INFERTILITY I
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DNA BINDINGANDGENE EXPRESSIONANALYSIS OF THE PRO-
GESTERONE RECEPTOR TARGET FOS-LIKE ANTIGEN 2
(FOSL2) IN DECIDUALIZING HUMAN ENDOMETRIAL STRO-
MAL CELLS. E. C. Mazur,a Y. M. Vasquez,b E. Kovanci,a

W. E. Gibbons,a F. J. DeMayo.b aObstetrics and Gynecology, Baylor College
of Medicine, Houston, TX; bMolecular and Cellular Biology, Baylor College
of Medicine, Houston, TX.

OBJECTIVE: The activator protein-1 (AP-1) transcription factor, Fos-like
antigen 2 (FOSL2, FRA2), has been identified as a direct target of progester-
one receptor (PGR) induced during human endometrial stromal cell (HESC)
decidualization. We aimed to describe the role of FOSL2 in HESC decidual-
ization.

DESIGN: Laboratory-based study using endometrial biopsies from six
healthy, reproductive-age volunteers with regular menstrual cycles.

MATERIALS AND METHODS: Primary HESCs were isolated and
exposed to 17b-estradiol, medroxyprogesterone acetate, and cAMP to promote
in vitro decidualization, and genomic binding of FOSL2 was described using

chromatin immunoprecipitation and deep sequencing (ChIP-Seq). Gene expres-
sion after decidual stimulus in HESCs transfected with siRNA targeting FOSL2
was compared to cells transfected with non-targeting siRNA using an Agilent
60K microarray. Microarray expression changes were confirmed by qPCR.
RESULTS: FOSL2 was found to bind in the vicinity (+/- 10 kilobases) of

8586 distinct genes. FOSL2-bound genes include 80% of the genes bound by
PGR under the same conditions with a great degree of interval overlap (i.e.,
FOSL2 and PGR are bound at the same sites). Microarray analysis revealed
465 differentially regulated genes in HESCs after 72 hours exposure to a
decidual stimulus between cells transfected with siRNA targeting FOSL2
versus non-targeting scrambled siRNA. Genes with altered expression after
knockdown of FOSL2 were enriched in pathways of development, cell pro-
liferation, and cell migration. These genes differentially expressed in decid-
ualized HESCs after FOSL2 knockdown are largely distinct from genes with
expression change after PGR knockdown.
CONCLUSION: Progesterone receptor (PGR) is essential for human

endometrial stromal cell (HESC) decidualization, though the mechanisms
through which PGR mediates this critical process remain elusive. We previ-
ously validated FOSL2 as a transcription factor induced and directly regu-
lated by PGR during HESC decidualization. Here we describe that the
genomic binding of FOSL2 encompasses 80% of the genes bound by PGR
under the same conditions.While FOSL2 and PGR occupy the same intervals
of DNA, the gene signature of FOSL2 knockdown is largely distinct from that
of PGR knockdown. The role of FOSL2 as a potential pioneer factor for PGR
in HESC decidualization requires further investigation.
Supported by: Research Supported by the Department of Obstetrics and

Gynecology, Baylor College of Medicine (ECM) and R01 HD042311 and
U54 HD007495 (FJD).
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LIKE MOTHER, LIKE DAUGHTER? A COMPARISON OF ANTI-
MULLERIAN HORMONE LEVELS IN SAMPLE PAIRS OF
MATERNAL SERUM AND FEMALE NEONATAL CORD
BLOOD. E. A. Seidler,a J. S. Rhee,a E. Eklund,b G. Lambert-Messerlian,b

A. R. Cooper.a aOb/Gyn, Washington University, St Louis, MO; bPathology
& Laboratory Medicine, Brown University, Providence, RI.

OBJECTIVE: Anti-m€ullerian hormone (AMH) is gaining popularity as an
ovarian reserve screen. Nomograms have been created for healthy popula-
tions across the age spectrum. However, the mother/daughter correlation of
AMH at the time of birth is unknown. Our goal was to examine this critical
time just after fetal oocyte endowment.
DESIGN: Prospective cohort pilot study.
MATERIALS AND METHODS: Maternal prepregnancy and paired

neonatal cord blood was collected as part of the Women and Infant’s Health
Specimen Consortium at Washington University from 2009-2013. Serum
was frozen at -80 C until shipment to an independent blinded lab (W&I)
for batched AMH analysis. Samples were run in duplicate on a manual
ELISA (Ansh labs) with a lower limit of detection of 0.08.
RESULTS: 12 maternal/newborn pairs were included, 3 with female/fe-

male twin deliveries, which were analyzed separately. Unlike in past female

Patient BMI

Maternal

age

Mode

of

conception

Gestational

age at

delivery

(weeks)

Fetal weight

(grams) baby

A (baby B)

Maternal

AMH

(ng/mL)

Cord blood

A AMH

(ng/mL)

(baby B)

1 24 31 IVF 28.6 1310 (1420) 1.93 <0.08

(<0.08)

2 32.1 28 IVF 37.2 2840 3.16 0.21

3 36.7 31 IVF 38.2 3705 3.08 2.66

4 19.2 26 spontaneous 42.4 3450 4.89 3.44

5 18.4 25 IVF 39.3 3295 16.56 0.11

6 25.2 37 spontaneous 39.1 3160 <0.08 0.09

7 31.1 29 spontaneous 40.4 3030 3.27 0.1

8 27.1 41 IVF 37.6 3220 (2820) <0.08 0.18 *

9 26.3 27 ovulation

induction

38.5 3090 6.53 1.08

10 18.6 25 IVF 37 2085 (2570) 3.15 0.09 (<0.08)

11 33.1 35 IVF 37 3275 3.53 <0.08

12 30.7 39 spontaneous 40.1 3155 2.28 <0.08

* baby B inadequate sample

Thaw outcomes in OC cycles completed for cancer, oocyte donation (OD) or

deferred reproduction for life indications (DR; divided into age groups).

Cancer
(28-40y) OD

DR
(25-34y)

DR
(35-40y)

DR
(41-42y)

n 6 51 19 52 12
Mean Age (y) 35�6 28�4 32�3 38�2 41�1
No. MII Oocytes/

Cycle
8�1 11�4 16�10 8�4 8�4

No. Embryos
Transferred

3 2.1 2.1 2.0 3.1

Clinical
Pregnancy
[sacs; n (%)]

3 (50%) 35 (69%) 9 (47%) 22 (42%) 5 (42%)

Spontaneous
Abortion

0 8 1 3 1

Ongoing +
Delivered
[n (%)]

3 (50%) 27 (53%) 8 (42%) 19 (37%) 4 (33%)

Babies Born 4 (1 twin) 19 (4 twin) 11 (3 twin) 15 (3 twin) 2
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newborn studies, most cord blood samples had detectable AMH levels on this
more sensitive assay. Increased maternal age was highly associated with
decreased fetal cord blood AMH results (p¼0.02) and increased fetal weight
was associated with increased AMH values (p¼0.007). Mean cord blood
AMH in singleton pregnancies (0.87+1.3 ng/mL) is higher that those from
twins (p¼0.018), though zygosity was unknown. In a multivariate analysis
controlling for maternal age, BMI and fetal weight, increasing maternal pre-
pregnancy AMH was associated with decreasing newborn cord blood AMH
values (p¼0.025).

CONCLUSION: Cord blood AMH values appear to be regulated by
maternal characteristics. Our findings suggest that pathologic processes
related to higher maternal AMH values could lead to an untoward affect
on oocyte pool endowment and early antral follicle development in utero.
Differences between singleton and twin female neonates warrant further
investigation.

Supported by: 1K12HD063086-01 (ARC), Beckman Coulter Inc support
(ARC) and grant funding (GLM), 5T32HD040135-12 (JSR).
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DIFFERENTIAL CONTRIBUTIONS OF AGE AND BASAL FOLLI-
CLE STIMULATIN HORMONE (FSH) LEVELS TO ODDS OF
ANEUPLOIDY. J. Rodriguez-Purata,a J. A. Lee,a E. Cervantes,a

M. Luna,a H. V. Karvir,c J. Klein,a,b P. Yurttas Beim,c

A. B. Copperman.a,b aReproductive Medicine Associates of New York,
New York, NY; bObstetrics, Gynecology and Reproductive Science, Icahn
School of Medicine at Mount Sinai, New York, NY; cCelmatix Inc., New
York, NY.

OBJECTIVE: High aneuploidy rates are often associated with poor
oocyte and embryo quality, both of which decrease with age. As with aneu-
ploidy, FSH levels also rise with age; however, no direct link has been
demonstrated between FSH levels and aneuploidy. Our study takes
advantage of a large cohort of retrospective pre-implantation genetic
screening (PGS) data to clarify the respective contributions of FSH and
age to aneuploidy.

DESIGN: Retrospective analysis of patients who underwent PGS from a
large reproductive medical center.

MATERIALSANDMETHODS: Our analysis included patients with part-
ners of normal karyotype, who underwent fresh in vitro fertilization (IVF) cy-
cles in whichR1 oocyte was retrieved, PGS was performed, and day 3 FSH
levels were known for the cycle. The effects of patients’ age and FSH levels
(assessed both as a continuous variable and above/below a threshold of 13
mUI/mL) were correlated with aneuploidy status using generalized estima-
tion equation (GEE) models.

RESULTS: A total of 462 patients with 2207 embryos were analyzed.
Overall, patients with normal ploidy were younger (35.5 �4.0
vs.38.1�4.4) and had a lower basal FSH level (7.56 �3.6 vs. 8.1�3.5)
compared to those with aneuploidy. Our study demonstrated that the odds
of aneuploidy increased by 10% for each year of a woman’s reproductive life-
span (OR¼1.1, p<0.0001). We found no independent contribution of FSH
levels to odds of aneuploidy, either when assessed as a continuous variable
(p¼0.75) or when considered above a threshold of 13 (p¼0.45). However,
we did observe that for women with FSH levels above 13 mUI/mL, their
odds of aneuploidy increased at a substantially higher rate (50%) for each
additional year (OR¼1.52, p<0.0001) of life.

Factor OR p-value

Age 1.1 <0.0001
FSHMax 1.01 0.75
FSHMax>13 0.84 0.45
FSHMax>13:Age 1.52 <0.0001

CONCLUSION: Our findings suggest that equivalent FSH levels should
not be directly equated with egg quality in women of different age. This
has significant implications for the management of infertility in younger
women with elevated FSH levels. Also, these women might benefit from
earlier treatment intervention and egg/embryo banking, given that their
odds of aneuploidy rise more rapidly over time than women of the same
age without elevated FSH levels.
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EFFICACY OF TNF-ALPHA BLOCKERS ON POSTOPERATIVE
INTRA ABDOMINAL ADHESIONS. S. Demirbag,a B. Uysal,b

I. Surer,a N. Yesildaglar.c aPediatric Surgery, Gulhane Military Medical
Academy, Ankara, Turkey; bPhysiology, Gulhane Military Medical Acad-
emy, Ankara, Turkey; cObstetrics & Gynacology, Yeditepe University, Istan-
bul, Turkey.

OBJECTIVE: Various studies have been performed to find out novel
treatment strategies to prevent postoperative adhesion formation. Tumor
necrosis factor -alpha (TNF-a ) is a pro-inflammatory agent and induce
the acute phase reaction with local and systemic inflammation .We re-
ported significant elevation in TNF-a level in the peritoneal washing fluids
in rats with peritoneal adhesion, before. Therefore, we aimed to evaluate
the efficacy of TNF – a blockers in experimental model of postoperative
adhesions.
DESIGN: An experimental model.
MATERIALS AND METHODS: Thirty female Wistar rats (200–250 g)

were divided into three groups: sham, control, and TNF-a blocker groups.
The control and TNF-a blocker groups were subjected to the postoperative
adhesion procedure created by bipolar coagulation set at 10 watts per sec-
ond on the uterine horns and corresponding pelvic sidewall parietal
peritoneum. In the control and TNF-a blocker groups, approximately 2
cm of the both uterine horns and 4 cm2 of the opposing pelvic sidewall
peritonea of the rats were electrocoagulated using bipolar forceps and a
power setting of 10 W/sec. The rats in the TNF-a blocker (Infliximab�)
group were administered a single dose of 5 mg/kg mg/kg/day Inflixi-
mab�intraperitoneally (i.p.) after adhesion induction. The animals were
killed on the 7th day and uterine adhesions were evaluated according to
the scoring system published by Leach et al. (1998). The adhesions, electro-
coagulated tissues, and samples of peritoneal washing fluid were collected
for biochemical evaluation.
RESULTS: In the control group, a significant elevation in TNF-a level

in the peritoneal washing fluids, increased levels of Malondialdehyde
(MDA) in the uterine tissues, and decreased antioxidant enzyme
activities Superoxide dismutases (SOD) and Glutathione peroxidase
(GSH-Px) in the uterine tissues were observed. None of these changes
were found in the TNF-a blocker group.. Macroscopic adhesion scores
were significantly higher in the control group than those observed in the
other groups (p<0.05, control vs. sham and control vs. TNF-a blocker
group).
CONCLUSION: TNF-a blocker therapy prevents postoperative uterine

adhesions by modulating TNF-a levels and oxidative/antioxidative status
in an experimental uterine adhesion model.
Supported by: Funding was provided by G€ulhane Military Medical Acad-

emy Research Center.
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INFERTILITYDIAGNOSISHASA SIGNIFICANT IMPACTONTHE
DEVELOPING BLASTOCYST’S TRANSCRIPTOME. M. G. Katz-
Jaffe,a,b J. C. Parks,a B. R. McCallie,a A. Strieby,a W. B. Schoolcraft.a,b
aNational Foundation for Fertility Research, Lone Tree, CO; bColorado Cen-
ter for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Limited studies have investigated the impact of infertility
diagnosis on the viability of human embryos. A competent blastocyst is a
key contributor to successful implantation, placentation and ongoing viable
fetal development. The aim of this novel study was to explore the transcrip-
tome of human blastocysts and uncover the biological pathways that may be
influenced by infertility diagnosis.
DESIGN: Research study.
MATERIALS AND METHODS: Surplus cryopreserved human blasto-

cysts of equivalent good morphology were donated under IRB consent
and grouped according to their distinct infertility diagnosis: Fertile donor
oocyte controls with no male factor (n¼50), Polycystic ovaries (PCO;
n¼50), Male factor (MF; n¼50), Unexplained infertility (n¼50). Total
RNA was isolated from pooled blastocysts, and transcriptomes were as-
sessed by the SurePrint G3 Human Gene Expression Microarray with
50,739 gene transcripts (Agilent Technologies). Analysis was performed
using GeneSpring software (Agilent Technologies), including principal
component analysis (PCA), unsupervised hierarchical clustering, one way
ANOVA and unpaired t-test with Benjamini-Hochberg correction (signifi-
cance at P value of <0.05).
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RESULTS: Thehumanblastocyst transcriptomecontained33,587gene tran-
scripts including numerous splicing variants and isoforms resulting in 13,136
annotated genes. PCA and unsupervised hierarchical clustering completely
separated each of the four infertility diagnoses groups by their transcriptomes.
Significant differences in gene transcription were observed compared to fertile
controls (PCO¼ 1,129, MF¼ 495 and Unexplained¼ 650 altered transcripts;
>2 fold; P<0.05). Notably, the most significant transcriptome variation was
observed in blastocysts derived from infertile PCO patients. Analysis recog-
nized enriched pathways with decreased transcripts for gap junction proteins,
p53 and calcium signaling, histidine metabolism, ECM receptor interaction
and cytokine-cytokine receptor interactions (P<0.05).

CONCLUSION: Infertility diagnosis, specifically a PCO environment, has
a significant impact on the developing blastocyst’s transcriptome, including
alterations in key signaling pathways. This study opens new perspectives for
understanding the impact of infertility diagnosis on the molecular signature
of embryonic development and implantation potential. In addition, it empha-
sizes the importance of accurate and consistent clinical diagnosis for patient
management.
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ROBOTICALLY ASSISTED OVARIAN TISSUE TRANSPLANTA-
TION WITH HUMAN EXTRACELLULAR MATRIX: OVARIAN
STIMULATION AND IN VITRO FERTILIZATION
OUTCOMES. K. Oktay,a,b G. Bedoschi,a,b F. Pacheco,a,b

R. Stobezki,b V. Turan.a,b aInnovation Fertility Preservation and IVF, New
York, NY; bNew York Medical College, Valhalla, NY.

OBJECTIVE: One of the major limitations of ovarian transplantation (OT)
is the large follicle loss due to initial ischemia until full revascularization oc-
curs. We hypothesized that robotic assistance and the utility of a revascula-
rizing extracellular matrix scaffold (Alloderm�) my enhance OT and in
vitro fertilization outcomes.

DESIGN: A prospective study of two subjects (P-A and P-B) at an aca-
demic center who underwent robotically assisted orthotopic autologous OT
using Alloderm� as the scaffold.

MATERIALS AND METHODS: One ovary was cryopreserved as 5x5-
mm ovarian cortical pieces via a slow freezing method prior to precondition-
ing chemotherapy+radiotherapy for bone marrow transplantation at the ages
of 22 (P-A) and 23 (P-B) for Hemophagocytic Lymphohistiocytosis and
Hodgkin Lymphoma, respectively. One vial from each patient was thawed
prior to OT to assess primordial follicle density.

RESULTS: Both experienced menopause post-chemotherapy as shown
by high FSH, undetectable AMH and cessation of menses. Pre-OT follicle
density was higher in P-A (1.66 �0.37) than P-B (0.625 �0.32 follicles/
mm 2) (p¼0.05). Five of 10 (P-A) and 6 of 12 (P-B) vials, containing
10 and 12 cortical pieces respectively, were thawed . The pieces were
sawn onto Alloderm� under a surgical microscope and sutured onto the
bivalved in situ ovary with robotic assistance. Ovarian follicle develop-
ment was observed 10 (P-A) and 8 (P-B) weeks after grafting. Participants
wished to cryopreserve as many embryos as possible before attempting
pregnancy, against the possibility of early cessation of graft function.
Following 6 and 4 cycles of IVF, five D3 embryos were cryopreserved
from each (P-A: 8-cell-A, 6-cell-A and three 6-cell-B; P-B: 8-cell-A,
two 6-cell-A, 10-cell-B and 5-cell-B) at the time of this report. Peak E2
levels reached 808 pg/mL in P-A and 543 pg/mL in P-B. While the
baseline FSH (range: 8.0-15.4 mIU/mL) and E2 (7.7-70 mIU/mL) levels
near-normalized by 8 months post-OT and remained steady in P-A, P-B
showed improved but elevated FSH levels throughout (range: 24.3-47
mIU/mL). Highest follicle yield was achieved 9- (6 follicles; P-A) and
4-months (4 follicles; P-B) post OT.

CONCLUSION: Robotic assistance and the utilization of Alloderm�may
enhance the precision and success of ovarian transplantation. It appears that
baseline primordial follicle density is predictive of post-transplant follicular
activity. Interestingly, the response to ovarian stimulation can improve over a
9-month period post ovarian transplant.

Supported by: NIH R01 HD053112 and R21 HD061259.
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SECOND DOSE METHOTREXATE IN ECTOPIC PREGNANCIES-
THE ROLE OF BETA HUMAN CHORIONIC
GONADOTROPIN. I. Vagman, G. Bibi, A. Cohen, B. Almog,
J. Lessing, I. Levin. Department of Gynecology, Tel Aviv Sourasky Medical
Center, Tel Aviv, Israel.

OBJECTIVE: To evaluate the role of beta human chorionic gonadotropin
(b-hCG) levels in days 1, 4 and 7 as predictor for second dose Methotrexate
requirment and success for women with ectopic pregnancies.
DESIGN: Retrospective study.
MATERIALS AND METHODS: Women with extra-uterine pregnancies

treated with Methotrexate ‘‘single dose’’ protocol were included. b-hCG
levels in days 1, 4 and 7 were used to evaluate Methotrexate second dose
requirement and success. Surgical intervention was performed in cases of
Methotrexate second dose treatment failure or suspected tubal rupture.
RESULTS: During the study period 1703 patients were admitted for

ectopic pregnancy. Four-hundred and nine received Methotrexate of whom
73 women required second dose of Methotrexate. The requirement of second
dose of Methotrexate was associated with significantly higher day 1 b-hCG
levels (1425 vs. 781 respectively, p<0.001). Of those women who required
second dose of Methotrexate (n¼73), 58 (79.4%) were treated successfully
(success group), while 15 women (20.6%) required surgical intervention
(failure group). The medians of b-hCG level in days 1, 4 and 7 were signif-
icantly higher in the ‘‘failure group’’ compared to the ‘‘success group’’ (2844
vs.1601 IU/mL, p<0.01, 3225 vs. 2164 IU/mL p<0.05, and 3745 vs. 1915
IU/mL, p<0.05 respectively). Using logistic regression analysis, we found
that day 1 b-hCG levels were the only significant independent variable for
second dose treatment outcome. Receiver operator characteristic curve for
b-hCG levels in day 1 was 0.727, and at a cutoff value of 2234IU/mL the
sensitivity and specificity reached the optimum for treatment success
(77.5% and 73.3% respectively).
CONCLUSION: Day 1 b-hCG levels were the only predictors for

Methotrexate second dose requirement and treatment success, while Serum
b-hCG levels on Days 5 and 7 did not predict treatment outcome. The cut-
off value of b-hCG on day 1 with the optimal treatment results was found
to be 2234 mIU/mL.
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UTILITY OF MAGNETIC RESONANCE IMAGING (MRI) IN THE
EVALUATION OF INTRAOPERATIVELY CONFIRMED PELVIC
ADHESIONS: A RETROSPECTIVE ANALYSIS. M. L. Macer,
M. Spektor, M. Mathur, S. Gysler, S. M. McCarthy, P. H. Kodaman.
Yale-New Haven Hospital, New Haven, CT.

OBJECTIVE: To evaluate the effectiveness of MRI in predicting intrao-
perative pelvic adhesions.
DESIGN: An IRB approved retrospective analysis of 98 patients referred

to a reproductive endocrinology and infertility practice at a single academic
hospital between 2008 and 2013. MRI images and operative reports were re-
viewed specifically for pelvic adhesions and findings were compared.
MATERIALS ANDMETHODS: 600 patients who underwent MRI pelvic

imaging were reviewed. Inclusion criteria were patients with MRI and subse-
quent gynecologic surgery within 6months. Imagingwas reviewed by two in-
dependent radiologists (A andB) examining specifically for pelvic adhesions.
Adhesions were classified into 5 locations: right pelvic sidewall, left pelvic
sidewall, posterior cul de sac, anterior cul de sac, and not otherwise specified.
Operative reports were reviewed for the presence of pelvic adhesions and
similarly classified in the above locations. The MRI and intraoperative find-
ings were then compared to calculate MRI sensitivity and specificity for pel-
vic adhesions.
RESULTS: 98 patients fit inclusion criteria. Patient ages ranged from 11-

51 years. Of these, 54/98 (55%) had intraoperative findings of pelvic adhe-
sions. For radiologist A, sensitivity and specificity analysis is as follows:
any pelvic adhesion: 62% and 91%; left pelvic sidewall: 38% and 95%; right
pelvic sidewall: 40% and 90%; posterior cul-de-sac: 73% and 78%; and ante-
rior cul-de-sac- 38% and 95%. For radiologist B, sensitivity and specificity
analysis is as follows: any pelvic adhesion: 44% and 91%; left pelvic side-
wall: 5% and 95%; right pelvic sidewall: 0% and 99%; posterior cul-de-
sac: 64% and 84%; and anterior cul-de-sac: 31% and 97%.
CONCLUSION: Our study demonstrates that preoperative MRI is useful

for the evaluation of pelvic adhesions. The specificity of MRI in the
detection of pelvic adhesions is consistently over 90% in all locations
with the exception of the posterior cul-de-sac. Furthermore, the results
are consistent between two independent radiologists. These findings
demonstrate the utility of preoperative MRI in evaluating adhesive disease.
If pelvic adhesions are seen on MRI, they will likely be encountered intra-
operatively, which is helpful for surgical planning. The sensitivity is low in
all locations, which makes MRI a poor screening tool, but may be attrib-
uted to MRI slice thickness and adhesion characteristics. Future studies
with a prospective design will be useful in further defining the utility of
preoperative MRI.
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SPECIAL RESEARCH PRESENTATION: MOLECULAR SIGNA-
TURES OF FIBROID STEM CELLS (SCS) IMPLICATE IGF2 AS A
POTENTIAL NEW TARGET. M. B. Moravek, P. Yin, M. Ono,
V. Vidimar, J. Kim, S. E. Bulun. Northwestern University, Chicago, IL.

OBJECTIVE: We previously identified 3 populations of fibroid cells—
CD34+CD49b+ ( +/+, SCs), CD34+CD49- (+/-), and CD34-CD49b- (-/-).
We sought to determine differential gene expression among the populations
and explore critical pathways for SC function and fibroid pathogenesis.

DESIGN: Laboratory Study.
MATERIALS AND METHODS: Fibroid cells isolated from 8 subjects

were sorted based on CD34 and 49b and microarray performed. Differential
expression was defined as fold change >1.5 and FDR <5%. Cells were
cultured and treated with IGF2 or vehicle for 0-90 minutes to determine acti-
vation of AKTor ERKor for 48 hours to measure proliferation, cell viability,
mRNA expression by real-time PCR, protein expression byWestern blot, and
cell survival and differentiation by flow cytometry. All experiments were per-
formed in triplicate.

RESULTS:Microarray revealed that the 3 populations are distinct, with
>1500 differentially expressed genes, and suggested a transition from +/+
SCs through +/- cells to -/- cells. Pathway analysis indicated a significant
role for IGF signaling. Insulin receptor (IR) and IGFBP3 were signifi-
cantly overexpressed in +/+ SCs. IGF1 and IGF2 were overexpressed
in +/- cells (5-fold and 150-fold, respectively, p<0.05). Of the four
IGF2 isoforms, two (3 and 4) were expressed in the fibroid cells and over-
expressed in +/- cells. IGF2 treatment activated both Akt and ERK
signaling and resulted in increased protein levels of proliferating cell
nuclear antigen compared to vehicle. Total cell number was increased
by a factor of 1.5-2 in IGF2-treated cells compared to vehicle, but there
were no significant differences in percent cell survival or cell differenti-
ation. There was a trend toward increased cell viability in +/+ SCs treated
with IGF2.

CONCLUSION: These data suggest that IGF2 signaling is important for
fibroid cell proliferation and growth and may increase SC viability. The overex-
pression of ligand in +/- cells and receptor in +/+ SCs suggests paracrine interac-
tion by IGF2, resulting in increased proliferation. Targeting pathways necessary
for fibroid SC functionmay lead to new treatments that can both address existing
fibroids and prevent the development and growth of new tumors.

Supported by: ASRM In-Training Grant in Heavy Menstrual Bleeding
(MBM), NIH/NICHD P01-HD057877 (SEB).
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THE POWEROF SWEAT: VIGOROUS EXERCISE IS ASSOCIATED
WITH IMPROVED OUTCOMES IN POLYCYSTIC OVARIAN SYN-
DROME (PCOS) INDEPENDENT OF TOTAL EXERCISE
VOLUME. E. A. Greenwood, L. A. Pasch, K. Shinkai, M. I. Cedars,
H. G. Huddleston. OB/Gyn, UCSF, San Francisco, CA.

OBJECTIVE: The Department of Health and Human Services (DHHS)
recommends 75 minutes of vigorous or 150 minutes of moderate activity
per week. It is unclear if these options afford equivalent health benefits.
We sought to determine the relative health benefits of moderate vs vigorous
exercise compared to inactivity in women with PCOS.

DESIGN: Prospective cross-sectional.
MATERIALS AND METHODS: 326 women with PCOS-Rotterdam

completed the International Physical Activity Questionnaire and were sys-
tematically evaluated for evidence of metabolic dysfunction. Women were
categorized as those who achieved at least 75 minutes of vigorous activity
per week (Vigorous), those who did not, but did achieve 150+ minutes mod-
erate intensity (Moderate), and those who did not achieve either threshold
(Inactive). Metabolic outcomes were compared using non-parametric test
for trend or Fisher’s exact as appropriate. Linear and logistic regression an-
alyses evaluated the impact of vigorous exercise, controlling for age and total
metabolic units expended.

RESULTS: 56% of PCOS patients met DHHS guidelines for exercise. Of
these, 83% did so through vigorous activity while 17% did so by moderate

activity. There was a significant trend for improved health outcomes across
inactive, moderate and vigorous intensity categories. After controlling for
age and total weekly metabolic units, an increase of 10 minutes of vigorous
weekly exercise was associated with a reduced odds of metabolic syndrome
(OR 0.95; CI 0.91, 0.97; p¼0.0009) while in the same model, moderate ex-
ercise did not convey any additional benefit.

CONCLUSION: Exercise therapy is routinely recommended as a primary
treatment for women with PCOS. Women who met DHHS guidelines for ex-
ercise were afforded a variety of health benefits, with vigorous activity
yielding additional benefits compared to moderate activity, independent of
total energy expenditure.
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RISK OF ECTOPIC PREGNANCYASSOCIATED WITH ASSISTED
REPRODUCTIVE TECHNOLOGY (ART), UNITED STATES, 2001-
2011. K. M. Perkins, S. L. Boulet, D. M. Kissin, D. J. Jamieson. Centers
for Disease Control and Prevention, Atlanta, GA.

OBJECTIVE: To assess national trends in the incidence of ectopic preg-
nancy among the ART population and to identify patient characteristics
and ART treatment factors associated with increased risk for ectopic preg-
nancy.
DESIGN: Retrospective population-based cohort study.
MATERIALS AND METHODS: The data used for our study were ob-

tained from the National ART Surveillance System (NASS). We included
all in vitro fertilization, transcervical embryo transfer procedures performed
from January 1, 2001 to December 31, 2011 that resulted in a clinical intra-
uterine pregnancy, an ectopic pregnancy, or a heterotopic pregnancy. We
calculated overall and annual ectopic pregnancy rates for all types of embryo
transfers during the study period; the Cochran-Armitage test was used to
assess temporal trends. We further restricted the analysis to fresh, nondonor
cycles and used log-binomial regression models with generalized estimating
equations for correlated outcomes within clinics to calculate unadjusted and
adjusted risk ratios and 95% confidence intervals for the association between
ectopic pregnancy and selected patient characteristics and ART treatment
factors.
RESULTS: A total of 9,480 of the 553,577 (1.7%) pregnancies included in

our study were ectopic pregnancies. From 2001 to 2011, there was a decline
in the incidence of ectopic pregnancy from 2.0% to 1.6% (P for trend
<0.0001). Fresh, nondonor cycles had the highest rate of ectopic pregnancy
(2.0%) and fresh, donor cycles had the lowest rate (1.0%). Among fresh, non-
donor cycles, the risk for ectopic pregnancy was increased for maternal age
29 to 43 years (aRRs ranged from 1.18-1.23), those with more than one prior
ART cycle (aRR 1.21, 95% CI 1.11-1.31), tubal factor infertility (aRR 1.25,
95% CI 1.16-1.35), and the transfer of more than 2 embryos (aRRs ranged
from 1.33-1.49), after adjusting for patient characteristics and ART treatment
factors. The risk of ectopic pregnancy was lower among those with 1 or more
prior live births (aRR ranged from 0.55-0.71) andmale factor infertility (aRR
0.85, 95% CI 0.79–0.92).

Patient Characteristics

Mean (SD)
Inactive
(N¼144)

Moderate
(N¼31)

Vigorous
(N¼151)

P for
trend

BMI, kg/m̂2 31.7 (8.7) 30.9 (8.7) 29.0 (7.7) 0.007
Age, yrs 28.3 (6.7) 28.3 (5.5) 27.7 (5.8) 0.478
Waist, cm 36.9 (7.5) 36.4 (7.5) 34.7 (8.3) 0.006
HDL, mg/dL 53.5 (15.1) 54.3 (19.1) 59.6 (17.6) 0.005
Total cholesterol 185.2 (37.7) 193.6 (61.7) 185.5 (36.8) 0.937
Fasting glucose,

mg/dL
89.2 (14.9) 90.0 (16.3) 88.7 (19.1) 0.476

2-hr glucose 112.8 (39.9) 108.5 (42.2) 99.3 (39.5) 0.002
Fasting insulin,

mU/L
21.0 (42.0) 13.4 (12.5) 12.9 (14.6) 0.028

2-hr insulin 105.8 (109.2) 70.9 (46.8) 83.8 (102.5) 0.056
HOMA-IR 5.1 (10.6) 3.2 (3.5) 3.1 (4.2) 0.035
% with acanthosis 40.2 30.0 24.2 0.021
% with metabolic

syndrome
46.9 35.5 32.5 0.034
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CONCLUSION: The incidence of ectopic pregnancy has decreased
between 2001 and 2011. The risk for ectopic pregnancy is increased
by unmodifiable risk factors such as older maternal age, previous
ART cycles, and tubal factor infertility. The transfer of multiple em-
bryos, however, is a modifiable risk factor that increases the risk of
ectopic pregnancy.
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SPHINGOSINE-1-PHOSPHATE, A PROTECTOR AGAINST
CHEMOTHERAPY-INDUCED OVARIAN FOLLICLE APOPTOSIS,
DOES NOT DIMINISH THE EFFECTIVENESS OF
CHEMOTHERAPY. S. Titus,a,b R. Stobezki,a V. Turan,a,b

D. Halicka,a P. De Sutter,c K. Oktay.a,b aNew York Medical College,
Valhalla, NY; bInnovation Institute for Fertility Preservation and IVF, New
York, NY; cGent University, Gent, Belgium.

OBJECTIVE: It has recently been reported that S1P (sphingosine-1-phos-
phate), a ceramide-induced death pathway inhibitor, prevents the human pri-
mordial follicles from apoptosis during chemotherapy 1. We conducted this
study to address the concern that Sphingosine-1 Phosphate (S1P) may shield
the tumor, along with the primordial follicles, from cytotoxic effects of
chemotherapy drugs.

DESIGN: Experimental study.
MATERIALS AND METHODS: A breast cancer cell line (met-1) was

injected under the mammary fat pad of 3-4 months old immunodeficient
(SCID) mice and 2 weeks were allowed for tumorigenesis. Mice then
received either the vehicle (control, n¼5), single dose of cyclophosphamide
at 100 mg/kg (cyclo) alone (n¼5), Cyclo+S1P (n¼5) or S1P alone (n¼5).
S1P (200uM) was administered via continuous infusion using a mini-os-
motic pump beginning 24 h prior to and ending 72 h post-chemotherapy.
To determine the effects of S1P on chemotherapy induced apoptosis and
cell cycle behavior of cancer cells, the met-1 cells were treated with
500ng/ml of doxorubicin (Doxo) for 16h with and without S1P (20uM).
Apoptosis and the cell cycle effects were measured by TUNEL assay
and flow cytometry.

RESULTS: As compared to the control group, S1P+cyclo treatment re-
sulted in complete abolishment of the tumor (0.35�0.06 mm vs 0.;
p<0.002). S1P alone had no effect on the tumor size (0.55�0.1) vs. the con-
trols (p¼0.2). There was no difference in the tumor size when cyclo alone
was compared to cyclo+S1P (0.025�0.025) vs 0 (p¼0.3). In Met-1 cells,
there was no significant difference between the percentage of apoptotic cells
after treatment with Doxo alone (19%) vs. Doxo+S1P (22%) , (p¼NS). In
both groups, a similar percentage of cells arrested in G2/M phase (Doxo:
50.16�3.09) and (Doxo+ S1P: 38.15�5.9), (p¼0.1) with no difference in
the distribution in other cell cycle stages.

CONCLUSION: S1P does not negate the impact of major chemothera-
peutic agents on tumor cells in vivo or in vitro nor does it have an effect
on the cell cycle stages in tumor cells. On the contrary, S1P enhances the anti-
tumor effects of cyclophosphamide in vivo. These findings suggest that
S1P is a promising fertility preservation agent which can be tested in clinical
trials.

Supported by: This research is Supported by NIH’s NICHD and NCI
(5R01HD053112-06 and 5R21HD061259-02) and the Flemish Foundation
for Scientific Research (FWO-Vlaanderen, grant number FWO
G0.065.11N10).
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OUTCOMES OF THE NICHD’S COMPARATIVE EFFECTIVENESS
ASSESSMENT OF MULTIPLE INTRAUTERINE GESTATIONS
FROM OVARIAN STIMULATION (AMIGOS) TRIAL. THE NICHD
COOPERATIVE REPRODUCTIVE MEDICINE NETWORK.
M. P. Diamond. OB/Gyn, Georgia Regents University, Augusta, GA.

OBJECTIVE: To examine whether treatment of women with unexplained
infertility (UI) with an aromatase inhibitor, Letrozole, would result in a lower
rate of multiple gestations than current standard therapy, without negatively
impacting live birth rates.

DESIGN: Prospective, randomized, multicenter clinical trial of couples
with unexplained infertility.

MATERIALSANDMETHODS:Women age 18 - 40 with at least one pat-
ent fallopian tube and regular menses underwent ovarian stimulation for up to

four cycles with gonadotropins (Menopur, Ferring Pharmaceuticals; Gn;
n¼300), Clomiphene Citrate (CC; n¼301), or Letrozole (n¼299), followed
by intrauterine insemination. (IUI)
RESULTS: Among women receiving Gn, CC, and Letrozole, concep-

tion occurred in 46.8%, 35.7% and 28.4% respectively. Live birth
occurred in 32.2%, 23.3%, and 18.7% of cycles respectively; Letrozole
pregnancy rates were significantly less than Gn (p<0.0001) and CC
(p<0.015). Rate of multiple gestations among all women treated with
Gn (10.3%), were approximately eight fold higher than with CC (1.3%)
or four fold higher than with Letrozole (2.7%). Among pregnancies
with fetal heart rates identified, women treated with Letrozole had fewer
multiple pregnancies (9/67, 13.4%) than women treated with Gn (34/107,
31.8%, p < 0.006) with no difference compared to women treated with
CC (8/85, 9.4%, NS). All multiples in the CC and Letrozole groups
were twins; in the Gn group there were 24 twins and 10 triplet gestations.
There were no differences in the rates of infants with congenital anomalies
(3.1%, 4.2%, and 3.6% respectively) or other fetal and neonatal complica-
tions.
CONCLUSION: Although ovarian stimulation with Letrozole was overall

safe, live births were reduced compared to CC or Gn, and the multiple preg-
nancy rate was intermediate between CC and Gn. Thus, CC/IUI remains first
line therapy for couples with unexplained infertility.
Supported by: This work was Supported by National Institutes of Health

(NIH)/Eunice Kennedy ShriverNational Institute of Child Health and Human
Development (NICHD)Grants U10HD39005 (toM.P.D.), U10HD38992 (to
R.S.L.), U10 HD27049 (to C.C.), U10 HD38998 (to R.A.), U10 HD055942
(to R.D.R.), HD055944 (to P.R.C.), U10 HD055936 (to G.M.C.),
U10HD055925 (to H.Z.); and U10 U54-HD29834 (to the University of Vir-
ginia Center for Research in Reproduction Ligand Assay and Analysis Core
of the Specialized Cooperative Centers Program in Reproduction and Infer-
tility Research). Most importantly, 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 necessarily represent the official
views of the NICHD or NIH.
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CHARACTERIZATION OFADRENAL ANDROGEN PRODUCTION
IN FUNCTIONALLY DISTINCT WOMEN WITH POLYCYSTIC
OVARYSYNDROME. K. H.Maas, E. Harrison, S. Chuan, H. Cook-An-
dersen, A. Duleba, R. J. Chang. Dept. of Repro. Med., UCSD, La Jolla, CA.

OBJECTIVE: Studies have demonstrated differences in ovarian steroid
production among women with PCOS when exposed to GnRH agonist
(GnRHa) or human chorionic gonadotropin (hCG). Approximately 50%
PCOS patients exhibited exaggerated 17-hydroxyprogesterone (17-OHP)
responses (hyper-responders, HR-PCOS) while others (normal responders,
NR-PCOS) had responses equivalent to normal controls following stimula-
tion. These findings raised the consideration that adrenal androgens may
contribute to excess androgen production in NR-PCOS individuals. To
assess this possibility, adrenal androgen responses to a step-wise infusion
of adrenocorticotropic hormone (ACTH) was determined in women with
PCOS and normal controls. We hypothesized that NR-PCOS women would
have exaggerated adrenal responses to ACTH compared to HR-PCOS
subjects.
DESIGN: Prospective study in an academic center.
MATERIALS ANDMETHODS:Women with PCOS (age, 19-34 yr; n¼

14) and normal controls (age, 19-35; n¼18) were enrolled. PCOS women
were categorized as either NR-PCOS (n¼6) or HR-PCOS (n¼8) based on
serum 17-OHP levels 24 hours after exposure to iv hCG (25 mcg). All par-
ticipants received 1 mg dexamethasone the night before and morning of
the study, followed by continuous infusion of incrementally increasing
doses of ACTH, 0.25-25 mcg/hr, over 6 hours. Blood samples were ob-
tained every 30 minutes during the infusion. Serum levels of cortisol
(C), androstenedione (A4), testosterone (T), dehydroepiandrosterone
(DHEA), and DHEA sulfate (DHEAS) were measured by RIA. Individual
time points and the total area-under-curve (AUC) were tested for signifi-
cance using ANOVA followed by post-hoc analysis with the Tukey-
Kramer test.
RESULTS: HR-PCOS subjects had significantly higher changes in the

AUC for DHEA and A4 production compared to NR-PCOS or controls.
At the highest ACTH infusion rates, HR-PCOS women produced higher
absolute levels of 17-OHP, A4, DHEA, and DHEAS compared to controls

FERTILITY & STERILITY� e39



and/or NR-PCOS individuals. Additionally, ovarian steroid production in
response to hCG compared to adrenal steroid AUC in response to ACTH
revealed significant correlations for the production of 17-OHP, A, and
DHEA.

CONCLUSION: HR-PCOS women demonstrate heightened responses to
ovarian theca stimulation, and have exaggerated responses to adrenal stimu-
lation. Furthermore, the degree of responsiveness to ovarian stimulation cor-
relates with the degree of responsiveness to adrenal stimulation. These results
suggest that hyper-responsiveness in women with PCOS reflects a common
alteration of steroid producing cells.

Supported by: Eunice Kennedy Shriver NICHD/NIH (U54 HD012303-29)
and NIH grant MO1 RR00827
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TIME-TO-PREGNANCYAND SECONDARY SEX RATIO IN A PRE-
CONCEPTION COHORT. K. J. Sapra, J. Bae, S. Kim, G. M. Buck
Louis. Division of Intramural Population Health Research, Eunice Kennedy
Shriver National Institute of Child Health & Human Development, Rock-
ville, MD.

OBJECTIVE: Folklore suggests couples who conceive quickly are more
likely to have boys than girls, yet previous studies using retrospectively re-
ported time-to-pregnancy (TTP) and secondary sex ratio (SSR) are equivocal
(1-3). No prior study has used the gold-standard prospectively observed TTP
to evaluate this relationship, serving as the impetus for this study.

DESIGN: Prospective preconception cohort with follow up through deliv-
ery.

MATERIALS AND METHODS: 501 couples planning to discontinue
contraception for purposes of becoming pregnant were followed until
hCG pregnancy or 12 months of unsuccessful trying; pregnant women
were followed through pregnancy loss or delivery. TTP is defined by the
number of menstrual cycles fully observed. Logistic regression models
for the odds of a male infant (OR>1 excess male, OR<1 excess female)
were constructed using discrete TTP and categorical TTP (>3 cycles
compared to %3 cycles). Analyses were conducted accounting for time
off contraception before study entry and for several putative confounders,
including maternal age, BMI, parity, income, smoking and paternal age
and BMI.

RESULTS: Of 400 pregnancies, 245 (61%) resulted in a live born
singleton; infant’s sex was reported for 234 (96%). Prospectively observed
discrete TTP was not associated with SSR (OR: 0.94, 95% CI: 0.83, 1.05),
adjusting for maternal age, parity, income, and paternal age. However,
TTP >3 months was associated with an excess of female infants (OR:
0.53, 95% CI: 0.29, 0.98), though this was not significant when accounting
for time off contraception before study entry (OR: 0.88, 95% CI: 0.51,
1.53). An excess of female births was observed in the most fecund couples
who conceived in the enrollment cycle (57.7% female), while an excess of
males was noted in couples conceiving in the first 3 fully observed cycles
(53.8-57.9% male). No consistent pattern of SSR emerged for couples
conceiving in later cycles.

CONCLUSION: Despite popular folklore, we observed no consistent ev-
idence that TTP is associated with infant sex. To our knowledge, this is the
first study with preconception enrollment to investigate this lore and our find-
ings do not support it. Previous positive findings may reflect errors in retro-
spective report of TTP, differences in TTP modeling or confounder selection
rather than an underlying biologic mechanism.

Supported by: NICHD Intramural funding (contracts N01-HD-3-3355;
N01-HD-3-3356; NOH-HD-3-3358; HHSN27500001)

REPRODUCTIVE ENDOCRINOLOGYAND INFERTILITY
FELLOWS RESEARCH II
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ANESTHETIC AND ANALGESIC AGENTS USED DURING
OOCYTE RETRIEVAL AND IN VITRO FERTILIZATION
OUTCOME. A. E. Karmon,a J. Rhee,b J. Wang,b D. L. Wright,a

J. E. Chavarro,c T. L. Toth.a aDept. of Ob/Gyn, Massachusetts General Hos-
pital, Boston, MA; bDept. of Anesthesia, Massachusetts General Hospital,
Boston, MA; cDept. of Nutrition, Harvard School of Public Health, Boston,
MA.

OBJECTIVE: To evaluate the relationship between various anesthetic and
analgesic agents used at the time of oocyte retrieval and pregnancy outcome.
DESIGN: Cohort study.
MATERIALS AND METHODS: Data were obtained from electronic

IVF and anesthesia databases. Records from consecutive oocyte retrievals
which occurred between 2007-2013 at Massachusetts General Hospital
Fertility Center were reviewed. Oocyte donation cycles, embryo or oocyte
cryopreservation cycles, and cycles with incomplete anesthesia records
were excluded. The analysis included 2184 women who underwent 3525
retrievals. Logistic regression models using generalized estimating equa-
tions (GEE) were fit to investigate the relationship between anesthetic
and analgesic agents used during oocyte retrieval and clinical pregnancy
per oocyte retrieval. Agents considered included propofol, meperidine,
fentanyl, midazolam, and inhaled anesthetics. Multivariate results were
adjusted for agents used as well as age, BMI, day 3 FSH, and year of
retrieval.
RESULTS:Mean age was 35 and mean BMI was 24. After adjusting for

potential confounders including the agents used at the time of surgery,
propofol, inhaled anesthetics, fentanyl, and midazolam had no relationship
with clinical pregnancy per oocyte retrieval. Meperidine was negatively
associated with clinical pregnancy per oocyte retrieval. Crude clinical
pregnancy rates per retrieval were 49.1%, 55.9%, and 46.7%, for cycles
where women received 0mg, 10-30mg, and R30mg of meperidine,
respectively. Adjusted odds ratios (95% CI) for clinical pregnancy per
retrieval were 1.2(0.98-1.56) and 0.84(0.71-0.99), for cycles where
women received 10-30mg and R30mg meperidine, respectively, as
compared to women who received 0mg of intraoperative meperidine
(p, linear trend¼0.02).
CONCLUSION: Most of the anesthetic and analgesic agents used at the

time of oocyte retrieval are not associated with pregnancy after IVF. Meper-
idine, however, may be negatively related to IVF success. Further investiga-
tion assessing for potential mechanisms, additional exposures, and additional
pregnancy outcomes is ongoing.
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TRANSFORMING GROWTH FACTOR-B1 (TGF-B1) AND FIBRO-
BLAST GROWTH FACTOR-7 (FGF-7) ELEVATED IN OVARIES
OF SELECTIVE THECA CELL PHOSPHATASE AND TENSIN HO-
MOLOG MUTANT (TPTENMT) MICE WITH PCOS-LIKE
PHENOTYPE. S. D. Redding,a X. Li,a G. Wu,a C. Ko,b

A. J. Cooney,c H. Bohler,a Z.-J. Lan,d Z. Lei.a aDepartment of OB/Gyn
&Women’s Health, University of Louisville Health Sciences Center, Louis-
ville, KY; bDepartment of Comparative Biosciences, University of Illinois at
Urbana-Champaign, Urbana, IL; cDepartment of Molecular and Cellular
Biology, Baylor College of Medicine, Houston, TX; dDivision of Life Sci-
ences and Center for Nutrigenomics & Applied Animal Nutrition, Alltech
Inc., Nicholasville, KY.

OBJECTIVE: Phosphatase and tensin homolog (Pten) negatively regu-
lates the activity of phosphatidylinositol 3-kinase signaling. Selective dele-
tion of the Pten gene in mouse theca cells results in androgen excess,
enlarged ovaries and ovulatory defects, mimicking human PCOS. Changes
in growth factor signaling within the ovary may lead to structural changes,
promoting functional changes such as increased androgen production
within theca and biomechanical restriction preventing follicle expansion
into dominant follicles. We assessed for differences in growth factors and
potential ovarian rigidity related proteins in tPtenMT mice compared to
wild type (WT).
DESIGN: Laboratory study using a conditional gene knockout mouse

model.
MATERIALS AND METHODS: Ovaries from 75-day tPtenMT and WT

littermates were prepared for real-time quantitative Reverse Transcription
Polymerase Chain Reaction (qRT-PCR), immunohistochemistry (IHC), or
Western Immunoblotting (WB).
RESULTS: Comparisons are tPtenMTovaries toWT. Growth factors FGF-

7, TGF-b1, TGF-b2, Bone Morphogenetic Protein-4 (BMP4), and BMP 7
were evaluated with qRT-PCR. FGF-7 and TGF-b1 mRNA levels were
significantly increased while TGF-b2, BMP4, and BMP7 were not signifi-
cantly altered. FGF-7 protein was significantly increased in the theca and
granulosa using IHC and WB. TGF-b1 protein was increased in the theca
and granulosa using IHC. Potential ovarian rigidity related proteins occludin
(OCLN) and nectin-2 were elevated while b-catenin and a-E-catenin pro-
teins were decreased using WB.
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CONCLUSION: Selective deletion of the Pten gene in theca cells leads to
changes in growth factors TGF-b1 and FGF-7 along with changes in ovarian
proteins OCLN, nectin-2, b-catenin, and a-E-catenin. Dysregulation of these
growth factors may contribute to the PCOS-like ovarian phenotype of
tPtenMT mice by causing an imbalance in structural proteins that may affect
ovarian rigidity. When combined with recent studies suggesting the TGF-b
signaling pathway may have the strongest genetic link to the etiology of
PCOS1, the tPtenMT model may give insight into the pathogenesis of and
treatment for PCOS in humans.
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PROGRESSIVE FIBROSIS IN ENDOMETRIOSIS IS EPIGENETI-
CALLY MEDIATED BY THE UBIQUITOUS CYTOKINE TGF-
BETAVIA TRANSCRIPTION FACTOR KLF11. L. Correa, Z. Khan,
Y. Zheng, G. Daftary. OB/Gyn, Mayo Clinic, Rochester, MN.

OBJECTIVE: Endometriosis is a debilitating disease affecting at least
10% reproductive aged women. A hallmark phenotype characterizing dis-
ease classification and severity is progressive fibrosis through all disease
stages. Fibrosis usually accompanies such sequelae as pain and infertility
and is difficult to treat. There is a critical need to develop novel translational
research that targets pro-fibrotic molecular mechanisms. TGF-Beta (TGFB),
a ubiquitous cytokine, elevated in peritoneal fluid in endometriosis is associ-
ated with fibrosis. TGFB signals intracellularly via conventional SMAD and
alternative Kr€uppel-like transcriptional factor (KLF) mechanisms. Specif-
ically KLF11, associated with fibroids and endometriosis is a crucial candi-
date mediator of disease mechanisms. KLF11 recruits the epigenetic Histone
acetyl transferase or Histone Deacetylases to target gene promoters such as
scar tissue Collagen1 (COL1) to alter expression levels.

DESIGN: Laboratory research.
MATERIALS AND METHODS: Gene expression was evaluated by

Luciferase and qPCR assays in the Ishikawa endometrial cell line and in a
Klf11-/- mouse endometriosis model. Paired eutopic and ectopic endometrial
samples from 28 patients with endometriosis were evaluated by immunohis-
tochemistry.

RESULTS: Loss of Klf11 in a mouse endometriosis model results in
progressive fibrosis through epigenetic up-regulation of Collagen 1
expression. In TGFB treated Ishikawa cells, KLF11 was immediately
up-regulated followed by sustained repression. KLF11 repressed TGF-B
receptors and SMAD2 levels thereby silencing the conventional signaling
pathway. Sustained KLF11 repression mimics the molecular dysregula-
tion in the animal endometriosis model wherein loss of Klf11 is accom-
panied by epigenetic histone acetylation of the COL1 promoter, activated
COL1 expression and fibrosis. We also found similar alterations in these
genes in human endometriosis samples, corroborating their disease
relevance.

CONCLUSION: TGFB is a key cytokine implicated in fibrosis. We show
here that KLF11 is a crucial mediator of pro-fibrotic TGFB signaling. Novel
pharmacological approaches targeting TGFB and its downstream epigenetic
histone mediated offer translational opportunities that significantly expand
current therapeutic capability for this chronic disease.
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DONOR TSH LEVEL IS ASSOCIATED WITH IN VITRO FERTIL-
IZATION OUTCOME AMONG OOCYTE DONATION
CYCLES. A. E. Karmon, E. E. Cardozo, I. Souter, J. Gold,
J. C. Petrozza, A. K. Styer. Vincent Obstetrics &Gynecology, Massachusetts
General Hospital, Boston, MA.

OBJECTIVE: To evaluate whether a TSH level of< 2.5mIU/L or R
2.5mIU/L among oocyte donors is related to recipient pregnancy outcome.

DESIGN: Cohort study.
MATERIALS AND METHODS: Records from 220 consecutive fresh

IVF donor oocyte cycles which occurred between 2004–2013 at the Mas-
sachusetts General Hospital Fertility Center were reviewed. There were
186 oocyte donors who underwent 215 oocyte donation cycles with com-
plete donor thyroid stimulating hormone (TSH) data included in our anal-
ysis. The most recent TSH obtained prior to but within 12 months of a cycle
was considered for analysis. Logistic regression models using generalized
estimating equations (GEE) were fit to investigate the relationship between
donor TSH and clinical pregnancy per oocyte retrieval while controlling
for confounders and within-person correlations in cycle outcome. Multi-
variate results were adjusted for recipient TSH, donor age, recipient age,
donor BMI, recipient BMI, donor antral follicle count, donor number of
prior cycles, male factor infertility, and donor status (known vs. anony-
mous).
RESULTS:Mean age of oocyte donors was 26.9 years and mean donor

TSH was 1.9mIU/L at the time of first cycle. Donor TSH ranged from
0.4-9.0mIU/L in our sample. Crude clinical pregnancy rate per oocyte
retrieval was 116/172 (67%) and 19/43 (44%) among cycles with donor
TSH levels of < 2.5mIU/L and R 2.5mIU/L, respectively. There were
no significant differences in rate of male factor or recipient uterine fac-
tor infertility among the two TSH groups (16% vs. 6% p¼0.17 and 3%
vs. 0% p¼0.99, respectively, for TSH < and R 2.5mIU/L). In multivar-
iate regression, odds of clinical pregnancy per oocyte retrieval were
lower among cycles with donor TSH levels R 2.5mIU/L as compared
to cycles with donor TSH levels < 2.5mIU/L (age-adjusted odds ratio
0.39, 95% CI 0.19-0.79, p<0.01, and multivariate odds ratio 0.37,
95% CI 0.3-0.8, p<0.01). Recipient TSH was not related to pregnancy
outcome.
CONCLUSION: Although a correlation between TSH concentration and

pregnancy outcome has been well documented, its role prior to fertilization
remains unclear. This analysis of oocyte donation cycles suggests that
there may be relationship between TSH prior to fertilization and IVF
outcome.
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SUPEROVULATION DOES NOT INCREASE EMBRYONIC ANEU-
PLOIDY: A PROSPECTIVE EVALUATION OF ANEUPLOIDY IN
NATURAL IVF CYCLES WITH COMPARISON TO 15,169 EM-
BRYOS FROM AGE CONTROLLED PEERS WHO HAD
SUPEROVULATION. K. H. Hong,a,b M. D. Werner,a,b

J. M. Franasiak,a,b E. J. Forman,a,b D. A. Gabriele,a M. Cheng,a

R. T. Scott, Jr.,a,b aRMANJ, Basking Ridge, NJ; bDivision of Reproductive
Endocrinology, Rutgers-RWJ Medical School, Basking Ridge, NJ.

OBJECTIVE: The use of superovulation during IVF provides a greater
number of mature oocytes and embryos per cycle and an overall increase
in delivery rates when compared with natural cycles. However, some
data suggest that superovulation may diminish oocyte quality. Of partic-
ular concern are limited animal and human data indicating increasing
embryonic aneuploidy with increasing gonadotropin dose. Unfortu-
nately, no data are available which systematically address aneuploidy
rates in natural cycles where neither exogenous LH/FSH nor GnRH an-
alogs prior to the mid-cycle surge have been administered. This study
seeks to determine the embryonic aneuploidy rate during natural cycles
and to compare them to rates observed in embryos from cycles employ-
ing superovulation.
DESIGN: Prospective observational study.
MATERIALS AND METHODS: All infertile patients with maternal

ages 18 to 49 and regular ovulatory cycles lasting <39 days were offered
study participation. Serial endocrine and ultrasound monitoring was per-
formed. When a follicle reached R15mm in size, both hCG and GnRH

Aneuploidy rate by maternal age %(N)

Type of IVF
cycle

Total
embryos %30 31-34 35-37 38-40 41-42 R43

Natural 119 23.8% (22) 37.5% (24) 39.0% (18) 76.0% (25) 89.4% (19) 90.9% (11)
Stimulated 15,169 25.1% (1,562) 31.1% (5,167) 37.4% (3,569) 52.7% (2,131) 71.2% (1,203) 84.7% (404)
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agonist were administered. Oocyte retrieval was performed 36 hours later.
No LH, FSH, or GnRH antagonist was used. All mature oocytes under-
went ICSI and the resulting embryos were cultured until they arrested
or became blastocysts. Viable blastocysts were biopsied for aneuploidy
screening. The aneuploidy data were then compared with a retrospective
cohort of 15,169 embryos from stimulated IVF cycles employing aneu-
ploidy screening.

RESULTS: Sixty four of 119 (56.3%) embryos obtained from natural IVF
cycles were aneuploid. Logistic regression controlling for maternal age
demonstrated that the aneuploidy rates in natural and stimulated cycles
were equivalent (P¼0.81).

CONCLUSION: Embryonic aneuploidy rates in natural and stimulated
IVF cycles do not differ. These data do not support a causative role for
gonadotropin stimulation in embryonic aneuploidy. Data collection is
ongoing.
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IMPORT AND EXPORT OF FROZEN DONOR OOCYTE BANK:
DOESTRANSPORTATIONAFFECT SURVIVALANDPREGNANCY
RATES? J. M. Cox,a K. Fru,a J. Lim,b T. Earl,c H. Hayes,c K. S. Richter,b

B. Kaplan,d J. Frattarelli,e A. DeCherney,a M. Levy.b aPRAE, NICHD, NIH,
Bethesda, MD; bShady Grove Fertility, Rockville, MD; cDonor Egg Bank
USA, Rockville, MD; dFertility Centers of Illinois, Chicago, IL; eFertility
Institute of Hawaii, Honolulu, HI.

OBJECTIVE: To evaluate the difference in survival, fertilization, and
pregnancy rates between internal freeze-internal thaw, internal freeze-
external thaw, and external freeze-internal thaw of donor frozen oocytes
that were cryopreserved and banked at participating fertility centers.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Frozen donor oocyte banks used inter-

nally at our center, exported from our center, or imported to our center
were identified between 2012- 2013. The frozen donor egg banks were cate-
gorized into 3 groups based on freeze-thaw locations: internal freeze-internal
thaw(II), internal freeze-external thaw(IE), and external freeze-internal tha-
w(EI). Outcomes evaluated were: thaw survival, fertilization rates, cleavage
rates, clinical pregnancy/embryo transfer (CP/ET), and ongoing pregnancy
per thaw(OP/Thaw).

RESULTS: While comparison of cleavage rates amongst II versus IE
and II versus EI showed statistical significance, the survival of thaw and
pregnancy outcomes from these comparisons showed no statistical signif-
icant difference (Table1). There was a trend towards higher pregnancy
rates in the II group overall at 52.63% compared to IE at 41.92% and
EI at 42.75%.

CONCLUSION: As donor egg banking becomes more popular, the trans-
port of banked oocytes will also increase. Despite efforts to standardize
oocyte vitrification and thaw techniques across the egg bank network, the
variation seen in our results undoubtedly reflects variations in oocyte vitrifi-
cation and culture conditions. This preliminary data shows a trend toward
higher internal freeze-internal thaw pregnancy rates yet not statistically sig-
nificant, possibly due to low numbers. However, this data also shows a rela-
tively small decrease in success rates with oocyte importation and export,
which is reassuring. While initial results are promising, further studies are
warranted.

Supported by: In part by PRAE/NICHD/NIH and Donor Egg Bank USA.
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INFERTILITY AND THE INTERNET: ETHICAL CONCERNS IN
MEDICAL MARKETING. J. L. Chan, S. B. Schon, K. E. O’Neill,
P. Masson. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: With an increasing number of patients seeking medical in-
formation on the Internet, there are concerns about information quality and
content on patient-oriented websites. We sought to assess ethical issues
related to information presented by fertility clinic websites, and evaluated
them for completeness and adherence to ASRM guidelines.
DESIGN: Cross-sectional evaluation.
MATERIALS ANDMETHODS: Between 2/2014-4/4014, 396 Society of

Assisted Reproductive Technologies (SART) member websites were evalu-
ated by two independent researchers. Websites were surveyed for the
following parameters: practice location, type and size, risks of IVF, egg
donor traits, experimental procedures, advertising presence, sex selection,
and presentation of success rates. X2 tests were used to assess for differences
between groups.
RESULTS: 98% (387/396) of clinics had a website, of which 80% were

private and 20% academic. 26% of practices performed R500 cycles/year
while 74% performed <500 cycles/year. Only 36% of websites discussed
the risks of IVF, with no differences between academic and private prac-
tices (35 vs 39%, p¼ .49), or between small- and large-volume centers
(35 vs. 45%, p¼ .07). Of the 259 practices that have egg donor availability,
14% provided public information on egg donor traits, however all of these
websites abided by ASRM guidelines regarding the commodification of do-
nors, and no additional fees were advertised for specific traits. Academic
centers were more likely than private to offer experimental procedures
such as ovarian tissue cryopreservation (44 vs.14%, p¼< .0001). Only
7% of practices had industry advertisements. ASRM guidelines suggest
that success rates be reported as live births per cycles initiated, however,
only 54% of websites reported both with large volume practices more
likely to report both as compared to small practices (76 vs 50%,
p< .0001). Meanwhile, there was no difference in success rate reporting be-
tween academic and private practices (55 vs 54%, p¼ .6). 25% of websites
advertise elective sex selection. Private practices were more likely to adver-
tise sex selection than their academic counterparts (31.2 vs. 2.5%,
p< .0001), with no difference between large and small practices (26 vs
27%, p¼ .2).
CONCLUSION: The majority of websites abide by ASRM advertising

guidelines, however, there is still limited information regarding the risks
of IVF and other experimental procedures. Moreover, there is consider-
able heterogeneity in success rate reporting along with promotion of
controversial services such as elective sex selection on patient-oriented
websites.
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MODIFIABLE ASPECTS OF ASSISTED REPRODUCTIVE TECH-
NOLOGIES (ART) PROCEDURES LEAD TO ALTERATIONS IN
PLACENTAL DNA METHYLATION. R. S. Weinerman,a J. Ghosh,b

S. Song,b M. Truongcao,b C. Sapienza,b C. Coutifaris,a M. Mainigi.a aDi-
vision of Reproductive Endocrinology and Infertility, University of Pennsyl-
vania, Philadelphia, PA; bFels Institute for Cancer Research and Molecular
Biology, Temple University, Philadelphia, PA.

OBJECTIVE: To determine if alterations in DNA methylation following
in-vitro fertilization (IVF) can be attributed to modifiable aspects of ART
procedures.
DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Full-term placentas from singleton de-

liveries were analyzed, 49 from in-vivo conceptions and 62 from IVF/
ICSI pregnancies: 40 from fresh embryo transfer (ET) cycles, 13 donor
oocyte cycles, and 9 frozen embryo transfer (FET) cycles. Placental
methylation was analyzed at 45 cytosine-phosphate-guanine (CpG) sites,
representing 22 genes, by pyrosequencing. Methylation of an additional
51 placentas, 42 fresh and 9 donor, was analyzed for two placentation
and growth related genes, MEST and GRB10. Percentage methylation at
each CpG site was compared for the outcome measures, including fresh
ET vs. FET, length of gonadotropin stimulation, and length of embryo
culture.

TABLE 1.

Outcomes

II

(N-thaw¼57)

IE

(N-thaw¼234)

EI

(N-thaw¼142)

P-value

(II vs IE)

P-value

(II vs EI)

Survival % 90.20 89.94 85.55 0.88 0.03

Fert % 75.56 76.78 74.93 0.68 0.83

Clev % 84.68 95.86 89.91 <0.001 0.04

CP/ET 58.18 49.55 51.52 0.25 0.40

OP/Thaw 52.63 41.92 42.75 0.11 0.16
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RESULTS: Methylation of GRB10 was significantly associated with type
of ET; FET cycles were differentially methylated compared to fresh, and
were more similar to control cycles (mean methylation difference 10%,
p<0.01). Methylation of MEST was significantly associated with length of
gonadotropin stimulation, with higher levels of methylation associated
with longer time of stimulation (mean methylation difference 4.6%,
p<0.03). This effect was modified by peak estradiol level (E2), with the high-
est levels of methylation seen in patients with low E2 levels (<50%) and
longer stimulations (12-15 days) (mean difference from control 11%,
p<0.006). Length of embryo culture was associated with differential methyl-
ation in 2 genes involved in neuronal development,GRIN2C and PCDHGB7.
In both cases, day 5 ET was associated with methylation differences
compared to day 3 ET, with day 3 ET more similar to control (mean methyl-
ation difference GRIN2C 3.5% p¼0.004, PCDHGB7 14%, p<0.03).

CONCLUSION: Methylation differences have been observed between in-
vivo and IVF conceived pregnancies and may be associated with differences
in fetal growth and development. This study demonstrates, for the first time,
methylation differences that are associated with specific, modifiable aspects
of the IVF procedure. Further studies are necessary to elucidate the mecha-
nisms and significance of these observed changes.

Supported by: U54-HD068157 NIH/NICHD.

MENOPAUSE
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FOLLICULARDEVELOPMENT ISDEPENDENTONAGERATHER
THAN OVARIAN RESERVE IN FEMALE CANCER
SURVIVORS. L. Johnson, M. Sammel, A. Schanne, L. Lechtenberg,
M. Prewitt, C. Gracia. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Mid-reproductive age women exposed to gonadotoxic ther-
apy are known to have impaired ovarian reserve, but little is known about the
impact of cancer treatment on follicular development in this population. We
aim to evaluate ovulatory function in cancer survivors.

DESIGN: Prospective cohort.
MATERIALS AND METHODS: Mid-reproductive age cancer survivors

with normal menstrual cycles were compared to two control populations:
similarly aged and late reproductive age women. Subjects collected daily
urine samples for one cycle. Integrated urinary pregnanediol glucuronide
(PDG), follicle stimulating hormone (FSH), and luteinizing hormone (LH)
were normalized to creatinine and compared between groups. Serum Anti-
Mullerian Hormone (AMH), FSH, and antral follicle counts (AFC) were
measured. Multivariable linear regression models were utilized to control
for confounders.

RESULTS: 38 women (13 survivors, 11 same-age and 14 late reproduc-
tive age controls) were enrolled and provided 1082 urine samples. Cycle
length, luteal phase length, and luteal activity were similar between groups.
Ovarian reserve was impaired in cancer survivors compared to same-age
controls but similar between survivors and late reproductive age controls.
In contrast, total and peak PDG were higher in mid-reproductive age survi-
vors and controls compared to late reproductive age controls. There was no
difference in total and peak PDG when survivors were compared to same

age controls. AMH was not associated with PDG in unadjusted or adjusted
models.

CONCLUSION: Despite impaired ovarian reserve, women exposed to al-
kylating agents have progesterone excretion similar to same-age peers rather
than late reproductive age women. This finding suggests that the dynamics of
follicular development in survivors are more dependent on age rather than
ovarian reserve. Our results may help explain the better-than-expected preg-
nancy rates in survivors with decreased ovarian reserve compared to late
reproductive age women.
Supported by: 1R01HD062797 (CG, MS), K01 L:1-CA-133839-03 (CG),

T32 HD007440 (LJ).
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WITHIN-WOMAN VARIABILITY IN EARLY FOLLICULAR
PHASE FOLLICLE STIMULATING HORMONE (FSH) IS ASSOCI-
ATEDWITHMODERATE/SEVEREHOT FLASHES IN THEMENO-
PAUSE TRANSITION. M. D. Sammel,a B. Jaing,b E. W. Freeman,c

M. R. Elliott,b N. Wang.d aBiostatistics and Epidemiology, University of
Pennsyvania, Philadelphia, PA; bBiostatistics, University of Michigan, Ann
Arbor, MI; cObstetrics and Gynecology, University of Pennsylvania, Phila-
delphia, PA; dStatistics, University of Michigan, Ann Arbor, MI.

OBJECTIVE: Examine whether individual components (trends and vari-
ability) in longitudinally measured hormones are associated with hot
flashes.
DESIGN: 14 year longitudinal cohort, Penn Ovarian Aging Study.
MATERIALS AND METHODS: A latent class model is used to clas-

sify women based on trends in FSH and within-woman variability
around FSH trend. Associations between latent classes and incident
hot flashes, defined as hot flash severity score of moderate or severe
at least once during the study, are estimated using Multiple Chain
Monte Carlo (MCMC) techniques. Deviance Information Criteria is
used to assess model fit and chose number of classes. A model with
one class for the mean trajectory and two classes for the variance fit
best. Assays were conducted in batches of 4 visits per subject to reduce
within-woman variability. Assays were performed in duplicate and
repeated if values differed by greater than 15%. Inter-assay and intra-
assay coefficients of variation were less than 5%.
RESULTS: A total of 4,244 hormone values were observed during

follow-up, with a minimum of 3 and a maximum of 26 per woman. Of
the 245 women without severe hot flash symptoms at baseline, 118
(48.2%) experienced mod/severe hot flashes at least once during the
study. The overall trend in FSH values indicated stable levels with an
inflexion and rapid increase beginning after age 45. Approximately one
in five women was assigned to the low variance class (C1) while the
remainder belonged to a higher variance class (C2). For the outcome
model, a positive and highly significant relationship between subject-
level variance and risk of hot flash was observed. For women with
average BMI (27.7kg/m2), the risk of hot flashes was 3 times higher in
women in the high variability class (C2) compared to low variability class
(C1), (RR¼3.0, CI: 1.6, 12.6) and 2.4 times higher for non-smoking
women (RR¼2.4, CI: 1.4, 8.4). Smoking at baseline was a contributing
factor to higher risk of hot flashes. Models also adjusted for baseline
BMI, although it was not a significant risk factor in this study.
CONCLUSION: Women who experienced greater variability in annual

FSH evaluations during their late reproductive years were more likely to
experience moderate to severe hot flashes than women with stable measure-
ments over time.
Supported by: R03-AG031980, R01-AG-12745, M01RR-00040-37.
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RISK FACTORS FOR FALLS IN A LONGITUDINAL COHORT
STUDY OF SAUDI POSTMENOPAUSAL WOMEN: THE CEOR
STUDY. A. A. Rouzi, M. Ardawi, M. Qari, T. Bakhish, R. Raddadi,
A. Ali. King Abdulaziz University, Jeddah, Western, Saudi Arabia.

OBJECTIVE: To identify the possible risk factors for falls among Saudi
postmenopausal women, in a population-based study with a mean follow-
up period of 5.2 � 1.3 years.

Cancer survivors

(Group A)

Same-age

controls

(Group B)

Late repro

controls

(Group C)

A vs

B A vs C B vs C

Age1 28.9 (21.6-35.7) 30.9 (23.3-35.3) 45.0 (43.0-50.8) 0.47 <0.01 <0.01

AMH2 0.53 (0.18-1.53) 3.60 (2.16-6.00) 0.28 (0.15-0.55) 0.01 0.40 0.01

D3 FSH2 12.3 (8.9-17.1) 8.3 (7.2-9.4) 16.2 (11.6-22.6) 0.02 0.31 <0.01

AFC2 11.3 (7.1-17.9) 38.1 (24.0-60.5) 8.5 (4.6-15.8) <0.01 0.38 0.01

PDG

Total3
40.0 (31.5-50.9) 47.1 (36.1-61.5) 28.2 (22.3-35.5) 0.37 0.04 0.01

PDG

Peak3
3.78 (2.82-5.07) 4.47 (3.23-6.18) 2.57 (1.93-3.40) 0.45 0.06 0.01

1Median(range) 2Geometric mean (95%CI) 3Adjusted for cycle length &
missing observations
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DESIGN: Prospective cohort study.
MATERIALS AND METHODS: 707 postmenopausal women agedR50

years were studied. Participant demographic characteristics, medical history,
lifestyle factors, past-year history of falls, and physical activity (PA) scores
were assessed. We recorded single and multiple falls, anthropometric param-
eters, five special physical performance tests, hormone levels, and bone min-
eral density measurements. Data on knee osteoarthritis (OA), lumbar
spondylosis and osteopenia were collected. Knee and lower back pain
were assessed by an interview and cognition was assessed by mini-mental
state examination.

RESULTS: During�5 years of follow-up, 164 women (23.2%) reported at
least one fall, of whom 73 (10.3%) reported multiple falls. Six independent
predictors of all falls were identified: past-year history of falls; relative risk
estimate [RR], 3.53; (95% CI confidence interval [CI]: 2.61-4.76); PA-score
% lowest quartile, (RR¼2.46; 95% CI:1.50-4.01); age R65 years
(RR¼2.16, 95% CI:1.30-3.12); presence of knee OA (RR¼1.76; 95%
CI:1.32-2.39); hand grip strength % lowest quartile, (RR¼1.60; 95%
CI:1.08-2.40); and serum 25(OH)D % lowest quartile, (RR¼1.48; 95%
CI:1.16-1.84).

CONCLUSION: These results identified six risk factors for all falls
including past-year history of falls, poor physical activity score, age R65
tears, presence of knee OA, poor handgrip strength, and vitamin-D deficiency
among Saudi postmenopausal women.

Supported by: This is study was Supported by the Center of Excellence for
Osteoporosis Research.
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MEDICAL SPECIALTYAFFECTSWHENANDWHYWOMENARE
PRESCRIBED MENOPAUSAL HORMONE THERAPY. C. Yondorf,
S. E. Pollack, J. Bauer, G. Neal-Perry. Obstetrics & Gynecology and
Women’s Health, Albert Einstein College of Medicine, Bronx, NY.

OBJECTIVE: The goal of this study is to assess attitudes, menopausal
medicine knowledge, and prescribing patterns of menopausal hormone ther-
apy (MHT) by healthcare providers who render health care to women.

DESIGN: An anonymous survey designed to assess attitudes, MHT pre-
scribing patterns, and general menopausal medicine knowledge was admin-
istered to residents and faculty of the Departments of Family Medicine (FM)
and of Obstetrics and Gynecology (OB/GYN) at MontefioreMedical Center-
Albert Einstein College ofMedicine.We tested the hypothesis that training in
a non-OB/GYN discipline and training after the paradigm shifting 2002WHI
study reduces the likelihood clinicians will prescribe MHT for bothersome
vasomotor symptoms.

MATERIALS AND METHODS: Chi squared analysis and Fisher’s exact
test were used to determine differences in the proportion of FM and OB/GYN
clinicians who responded to survey questions. P<0.05 is considered statisti-
cally significant.

RESULTS: We received 184 responses, 130 OB/GYN and 54 FM phy-
sicians. Significantly more OB/GYN than FM physicians prescribe MHT
(p<0.01). When data were stratified by when physicians trained relative
to the landmark WHI report in 2002, nearly twice as many OB/GYNs
reported prescribing MHT if he/she trained before compared to after
WHI (p¼0.018; OR 2.6). Additionally, as much as 8-times more FM
physicians reported that they prescribed MHT if they trained prior to
WHI (p<0.01; OR 45.6). OB/GYNs were more likely to prescribe

systemic MHT than FM physicians who typically used local MHT. FM
and OB/GYN physicians cited vasomotor symptoms and vaginal dryness
as common indications for MHT. However, OB/GYNs were twice as
likely to prescribe MHT for cardioprotection and cognitive heath
compared to FM doctors (P<0.01). Among physicians who do not pre-
scribe MHT, 96% FM compared to 26% OB/GYN physicians expressed
fear regarding adverse effects of MHT on patient health (P<0.01) as a
limiting factor.
CONCLUSION: Medical discipline (OB/GYN vs FM) and timing of

training relative to the publication of the primaryWHI study (before vs after)
significantly affects prescribing patterns of MHT. Overall, our findings sug-
gest a need to educate OB/GYN and FM physicians regarding the indications
and utility of MHT. Education of the primary healthcare providers of women
about the use of MHTwill ensure that aging women receive comprehensive
and current evidence-based care.
Supported by: Department of Obstetrics and Gynecology.
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POOR SLEEP QUALITYAFTER SURGICAL MENOPAUSE: COM-
PLEX ASSOCIATIONS BETWEEN MOOD, VASOMOTOR SYMP-
TOMS, AND MEDICATIONS. S. Butts,a L. Johnson,a

L. Digiovanni,b C. Voong,b J. Chan,a S. Senapati,a S. Domchek.b aObste-
trics and Gynecology, Perelman School of Medicine, University of Pennsyl-
vania, Philadelphia, PA; bAbramson Cancer Institute, University of
Pennsylvania, Philadelphia, PA.

OBJECTIVE: Few investigations have studied sleep quality in surgically
menopausal women. We aimed to evaluate clinical factors associated with
disordered sleep quality in BRCA 1 and 2 carriers after risk-reducing BSO
(RRBSO).
DESIGN: A cross-sectional investigation of 594 women after

RRBSO.
MATERIALS AND METHODS: The Pittsburgh Sleep Quality Index

was completed as a subjective measure of sleep quality. A score of 6
or greater indicates poor sleep quality. Vasomotor symptoms were as-
sessed using the Green Climacteric Scale. Depression and anxiety
were assessed with the Hospital Anxiety Depression Scale. Univariate
tests of association (Wilcoxon ranksum test and c2) and logistic regres-
sion modeling were used to evaluate associations of selected variables
with poor sleep.
RESULTS: The majority of participants reported poor sleep quality

(61.2%, n¼364). Vasomotor symptoms were significantly associated with
poor sleep even when accounting for hormone replacement therapy (HRT)
and antidepressant use. Anxiety and depressed mood were also associated
with poor sleep after adjusting for antidepressant use. Inwomenwithout night
sweats, the presence anxiety was significantly associated with poor sleep.
CONCLUSION: Depressed mood, anxiety, and vasomotor symptoms are

significantly associated with poor sleep quality in surgically menopausal
BRCA 1 and 2 carriers even when controlling for use of HRTand antidepres-
sants. Our results suggest that these conditions are inadequately treated in
this population, contributing to the poor sleep quality observed.
Supported by: Susan G. Komen, grant Sac10003 (SD), Basser Research

Center for BRCA (SD), NIH T32 HD007440 (LJ), NIEHS
5P30ES013508-07 (SB).

Factors Associated with Poor Sleep Quality

Univariate Associations Multivariable Regression Regression Excluding Subjects with Night Sweats

Risk Factor Odds Ratio (OR) P value Adjusted OR* P value Adjusted OR* P value

Vasomotor Symptoms 2.14 (1.45-3.15) < .0001 1.68 (1.13-2.5) .01 1.38 (0.72-2.63) .3
Obesity 1.64 (1.07-2.51) .02 1.46 (0.89-2.42) .1 0.57 (0.24-1.38) .2
Age >50 0.83 (0.59-1.17) .3 1.03 (0.69-1.55) .9 1.13 (0.6-2.13) .7
HRT Use 0.72 (0.48-1.08) .09 0.79 (0.51-1.25) .3 1.84 (0.9-3.75) .3
Depressed Mood 4.69 (3.14-7.06) < .0001 2.88 (1.8-4.61) < .0001 1.68 (0.78-3.62) .2
Anxiety 3.62 (2.43-5.44) < .0001 2.04 (1.26-3.3) .004 3.41 (1.47-7.9) .004
Taking Antidepressants 2.46 (1.64-3.73) < .0001 2.09 (1.34-3.28) .001 1.84 (0.9-3.75) .1

*Adjusted for Age, Depressed Mood (borderline or clincal), Anxiety (borderline or clinical), Vasomotor Symptoms, HRT Use, Antidepressant Use
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THE EFFECT OF SUN EXPOSURE OVER 25-HYDROXYVITAMIN
D AND CALCIUM LEVELS IN POSTMENOPAUSAL WOMEN
WITH NORMAL BONE DENSITY. A. B. Sener-Simsek, A. Yucel,
A. S. Ozgu-Erdinc, U. Buyukkagnici, N. Yilmaz, S. Erkaya. Reproductive
Endocrinology, Zekai Tahir Burak Women Health Care, Education and
Research Hospital, Ankara, Turkey.

OBJECTIVE: The aim of the study is to analyse the effect of sun exposure
as a consequence of lifestyle and outer clothing over bone health in postmen-
opausal women with normal dual energy x-ray absorptiometry (DEXA).

DESIGN: Cross sectional study of 190 postmenopausal women with
normal DEXA values of femoral neck and L1-L4 and not taking supple-
mental Ca or vitamin D.

MATERIALS AND METHODS: Blood samples were obtained for 25-
OHD, calcium, phosphorus, osteocalcin, deoxypyridinoline, thyroid stimu-
lating hormone, HDL, LDL, TG, fasting insulin, fasting glucose, HbA1C,
FSH and estradiol levels.Daily sun exposure and lifestyle were questioned
for every participant. The examination of femoral neck, total femur and to-
tal L1-L4 bone were established with DEXA.Participants were grouped
into three categories in relation to daily sun exposure (A: no exposure,
B: daily exposure for 10-30 minutes and C: daily exposure more than 30
minutes). The groups were compared with Kruskal-Wallis and posthoc
analysis.

RESULTS: 25-OHD was found to be higher in group C in comparison to
group A(21.96�12.62 vs 12.18�10.96, p¼0.005). Deoxypyridinoline was
found to be higher in group B in comparison to group C(12.61�3.88 vs
11.17�2.76, p¼0.035). Calcium was found to be higher in group C in com-
parison to group A(9.96�0.41 vs 9.62�0.42, p¼0.005). After partial corre-
lation analysis, 25-OHD and calcium were positively and serum
deoxypyridinolinewas negatively correlated with daily sun exposure time af-
ter adjustment for age and body mass index (r¼0.234, p¼0.001; r¼0.241,
p¼0.001; r¼-0.157, p¼0.031, respectively).

CONCLUSION: Exposure to ultraviolet rays in the sunlight through skin
is the main source for vitamin D besides the supply from food. Serum 25-hy-
droxyvitamin D is a good marker for vitamin D which is crucial for calcium
and bone metabolism. erum 25-hydroxyvitamin D (25-OHD) and calcium
levels are positively and serum deoxypyridinoline levels are negatively corre-
lated with daily sun exposure time after adjustment for age and body mass
index in postmenopausal womenwithout osteoporosis. Serum 25-hydroxyvi-
tamin D levels were within the insufficiency range in the postmenopausal
population without osteoporosis even in the sun exposure >30 minutes
group. Due to nature of a cross sectional we can only demonstrate an associ-
ation not a cause effect relationship. Further studies with a large population
size are required to investigate the relationship between sun exposure and
bone health.
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ANXIETY RELATED PHENOTYPES IN A-KINASE ANCHORING
PROTEIN 13 (AKAP13) MICE: A POTENTIAL MODEL FOR
OBSESSIVE- COMPULSIVE DISORDER. K. M. Baig-Ward,a,b

T. J. Chu,a M. Keil,c S. Mumford,d C. Polk,a J. H. Segars.a aPRAE, NICHD,
NIH, Bethesda, MD; bVCU School of Medicine, Richmond, VA; cPDEGEN,
NICHD, NIH, Bethesda, MD; dEpidemiology Branch, NICHD, NIH, Be-
thesda, MD.

OBJECTIVE: Brain neurotransmitters are modulated by estrogen; addi-
tionally, estrogen has been shown to influence cognitive function, anxiety,
and compulsive behavior. Furthermore, recent reports demonstrate a corre-
lation between reduced estrogen levels and the onset of Obsessive-Compul-
sive Disorder, or exacerbation of pre-existing Obsessive-Compulsive
Disorder. Previous research has shown that AKAP13 augments estrogen re-
ceptor action by binding to estrogen receptors alpha and beta and is present
in the brain. Because of the critical role of AKAP13 in estrogen receptor
action, we examined the behavioral phenotype of AKAP13 haploinsuffi-
cient mice.

DESIGN: In vivo mouse model.
MATERIALS AND METHODS: Targeting of the AKAP13 gene pro-

duced embryonic lethality in homozygous AKAP13-/- mice (Mayers et al.,
2010). Therefore, we examined AKAP13+/- haploinsufficient mice in a

C57/BL6 background. Genotyping was performed by PCR analysis of
genomic DNA. Behavioral assays were conducted to assess anxiety and
Obsessive-Compulsive Disorder including marble bury, open field, and
elevated plus maze in wild type or haploinsufficient mice. For statistical an-
alyses, mean levels of test outcomes were compared by genotype and sex us-
ing one-way ANOVA (Analysis of Variance) with Bonferroni adjustment for
multiple comparisons.
RESULTS: Quantitative data from the marble bury assay indicated a sig-

nificant genotype effect (p¼0.0248), with AKAP13 haploinsufficient mice of
either gender having a higher average number of marbles buried than wild
type mice of either gender. Results from the open field and elevated plus
maze suggested a trend between genotype and sex (p¼0.2). The behavioral
assays indicated that AKAP13 haploinsufficient mice may have heightened
levels of anxiety and obsessive- compulsive behavior compared to wild
type litter mates.
CONCLUSION: Collectively, these data suggest mice haploinsuffi-

cient for AKAP13 have traits consistent with Obsessive-Compulsive
Disorder. Results are consistent with an impairment of estrogen
signaling in the central nervous system of mice haploinsufficient for
AKAP13.
Supported by: ZIA-HD008737 to J.H.S., NIH Intramural General

Research LRP to KMBW, Program in Reproductive and Adult Endocri-
nology, Eunice Kennedy Shriver National Institute of Child Health and Hu-
man Development, National Institutes of Health.
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GAPS BETWEEN PHYSICIANS’ PERCEPTIONS OF THE IMPOR-
TANCE OF SHARED DECISIONMAKING AND THEIR PRACTICE
INMENOPAUSAL SYMPTOMMANAGEMENT. S. Kiatpongsan,a,b,c

S. Feibelmann,c K. Sepucha.c,d aObstetrics and Gynecology, Faculty ofMed-
icine, Chulalongkorn University, Bangkok, Thailand; bHarvard Interfaculty
Initiative in Health Policy, Cambridge, MA; cMassachusetts General Hospi-
tal, Boston, MA; dHarvard Medical School, Boston, MA.

OBJECTIVE: To evaluate physicians’ perceptions of the importance of
shared decision making (SDM) in menopause symptom management and
their practice.
DESIGN: Survey.
MATERIALS AND METHODS: 200 U.S. physicians who had seen pa-

tients with menopause symptoms within the past year were invited to partic-
ipate. The participants were identified and randomly sampled through the
American Medical Association Master File. Participants were assessed for
their knowledge about menopause symptom management. Participants rated
the importance of (1) having well-informed patients and of (2) explicitly dis-
cussing patients’ preferences. Participants also self-rated (1) how well-
informed their patients are and (2) frequency of explicit discussions of their
patients’ preferences. Multivariable ordinal regression models, Chi-Square
tests and Median’s tests were used for statistical analyses. Statistical signif-
icance was determined at p < 0.05.
RESULTS: 108 physicians completed the survey. 12 physicians were

ineligible or did not receive the survey. The response rate was 57.4%
(108 out of 188). 57 (52.8%) respondents were female, 75 (69.4%)
were White, and 55 (50.9%) were obstetricians/gynecologists. Partici-
pants’ mean age was 51.2 years. Median duration of years in practice
was 20.0. Median number of patients with menopausal symptoms encoun-
tered per year was 100.0. Median knowledge score was 84.6%. 98 (90.7%)
participants reported that it is very or extremely important that their pa-
tients are well-informed about treatments for menopause, but only 52
(48.2%) reported that their patients actually were. Most participants,
102 (94.4%), reported that it is very or extremely important to explicitly
discuss patients’ preferences before a treatment decision is made while 88
(81.5%) reported that they always do so. 38 (69.1%) obstetricians/gyne-
cologists reported that their patients were very or extremely well-informed
while 14 (26.4%) primary care physicians or internists reported the same
(p < 0.01).
CONCLUSION: There are significant gaps between the perceptions of the

importance of SDM and self-reported SDMpractice in menopausal symptom
management.
Supported by: The study was funded by the Informed Medical Decisions

Foundation.
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SEXUAL HEALTH IN COMPLETE MALE EPISPADIAS (CME)
PATIENTS. B. M. Inouye, B. Le, U. A. Anele, M. Abdelwahab,
S. Reddy, J. P. Gearhart, P. K. Rao. Johns Hopkins School of Medicine, Bal-
timore, MD.

OBJECTIVE: We provide the first long-term followup on sexual function
in post-reconstruction CME patients.

DESIGN: We administered a sexual-health telephone survey to CME pa-
tients who underwent reconstructive surgery at our institution.

MATERIALS AND METHODS: We screened a prospective institutional
database of 1216 exstrophy-epispadias patients for CME patients currently
R18 years of age who underwent reconstruction since 1969. Patients who
could be contacted were asked to complete a phone survey regarding sexual
function. Reconstructive history and clinical details were obtained by chart/
database review. Patient-perceived importance of fertility was assessed using
a five-point Likert-like scale (1 ¼ least important, 5 ¼ most important).
Descriptive data is presented as median (range).

RESULTS: Of 132 CME patients, 74 met inclusion criteria, and 14 (19%)
completed the telephonequestionnaire (Table1).Of the14patients, 50%reported
currently being in a relationship. Although 86% reported satisfactory sexual in-
tercourse, 71% of patients admitted to problems with sexual function including
unsatisfactory/difficulty ejaculating (50%), diminished sensation (21%), and dif-
ficulty maintaining an erection (21%). When questioned regarding the impor-
tance of fertility, 71% of patients responded with R4. Five patients reported
having impregnated a sexual partner.Although four patients described suspicions
of fertility problems, only two had confirmed abnormal semen analysis findings.

CONCLUSION: To the best of the authors’ knowledge, this is the first
report on sexual health in post-reconstruction CME. Patients are able to
engage in relationships, enjoy sexual intercourse, and sometimes impregnate
their partners. Still, these results highlight sexual concerns and issues that can
aid in counseling CME patients.
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MANAGEMENT OF PSYCHOGENIC ANEJACULATION: PRI-
MARY THERAPY WITH PENILE VIBRATORY STIMULATION
(PVS). G. Weitzman, D. Popper. Puah Institute, Jerusalem, Israel.

OBJECTIVE: Penile vibratory stimulation can induce ejaculation for men
with spinal cord injuries. To-date, only anecdotal evidence of effectiveness

has been reported in men with psychogenic anejaculation. Our objective
was to determine the effectiveness of penile vibrator stimulation (PVS) as
primary therapy for psychogenic anejaculation, as an intervention to allow
ejaculation independent of the device.
DESIGN: Retrospective chart review of thirty four married Orthodox Jew-

ish men with psychogenic anejaculation who were treated at a counseling
center in Jerusalem with instruction and application of penile vibratory ther-
apy. All participants had nocturnal emissions.
MATERIALS AND METHODS: All men were counseled regarding the

treatment of PVS and agreed to use the device in their home setting. None
refused the use of the PVS. All couples were provided a PVS device with in-
structions and agreed to follow up.
RESULTS: All thirty four men (mean age¼ 25.6 years) were married, and

the mean duration of marriage was 3.8 years. Of the thirty four men, 58.8%
(20/34) were able to ejaculate using the device. Of the men who were able to
achieve ejaculation after using the vibrator 55% (11/20) were able to subse-
quently achieve ejaculation with sexual intercourse. Mean length of follow
up was 4 months. Ten pregnancies were achieved among eight men, eight
through intercourse and two through fertility treatment. For men who did
not succeed with PVS, three were able to produce sperm through electroeja-
culation, two collected semen from nocturnal emission using a condom for
insemination. One man only used the device once and after failure discontin-
ued use. Two men were not compliant with the treatment and follow up was
discontinued.
CONCLUSION: Penile vibrator stimulation is an effective way of initi-

ating ejaculation and can be used to overcome the psychological block
associated with psychogenic anejaculation enabling such patients to learn
to achieve ejaculation without using the device. Optimization of the
approach and technique for PVS in this population of patients has yet to
be done. Once ejaculation has been achieved, men appear to be able to
ejaculate vaginally without reliance on the device and their response ap-
pears to be durable. We discovered that a learning curve for application
of techniques appears to exist, and communication of a counselor with
the patient appears to affect the successful treatment. Follow up is also
essential to ensure success.
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CLOMIPHENE CITRATE IS SUPERIOR TO ANASTRAZOLE IN
RAISING TESTOSTERONE IN HYPOGONADAL INFERTILE
MEN: A PROSPECTIVE RANDOMIZED DOUBLE BLIND COM-
PARISON TRIAL. S. Helo,a C. Mechlin,a A. Alkaram,a P. Feustel,b

E. Ditkoff,c M. Grossman,c A. McCullough.a aUrology, Albany Medical
Center, Albany, NY; bCenter for Neuropharmacology & Neuroscience, Al-
bany Medical College, Albany, NY; cCNY Fertility Center, Latham, NY.

OBJECTIVE: In this prospective double-blinded randomized trial we set
out to show non inferiority of anastrazole (AZ) to clomiphene citrate (CC)
with the objectives of raising testosterone (T) and improving testosterone
to estradiol (T/E2) ratio in hypogonadal infertile men (HIM).
DESIGN: In this randomized double blind study patients were randomized

to either CC or AZ. The effects on several hormone levels were then
measured. Patient reported measure were also recorded.
MATERIALS AND METHODS: Our cohort consisted of 23 men pre-

senting with infertility and hypogonadotropic hypogonadism defined as
serum T less than 300 ng/dL and normal gonadotropins. Patients were ran-
domized to either AZ (1 mg/day) or CC (25 mg/day) for 12 weeks. Hor-
mones assayed were total and free T, E2, luteinizing hormone (LH),
follicle stimulating hormone (FSH), and sex hormone binding globulin
(SHBG). Safety labs included complete blood count and hepatic profile. Pa-
tient reported measures were quantified using the International Index of
Erectile Function, Erection Hardness Scale, and the Androgen Deficiency
in the Aging Male questionnaires. Blood tests and questionnaires were re-
corded at baseline, 6 and 12 weeks. Semen analyses were performed at
baseline and 12 weeks.
RESULTS: The mean age was 34 years. The baseline T increased signif-

icantly from baseline (AZ 249 ng/dL, CC 250 ng/dL) to 12 weeks (AZ 419
ng/dL, CC 577 ng/dL) in both groups (p<0.007). Mean increase from
baseline total T at 12 weeks was less in the AZ group (71%) than the
CC group (130%) (p< 0.003). The T/E2 ratio increased from baseline
(AZ 10.2, CC 9.3) to 12 weeks (AZ 17.2, CC 12) (p<0.003). LH and
FSH levels also increased in both groups. Neither group demonstrated a
significant change in safety measures, seminal parameters or patient re-
ported measures.
CONCLUSION:While mean T levels increased in both groups at 6 and 12

weeks, CC demonstrated clear superiority. Although both drugs resulted in a

Patient Demographics and Results

Age at First Repair 1.5 years (1–14)
Current Age 30.5 years (20–58)
1� Epispadias Repair Type:

Young/Cantwell-Ransley
8 (57%) /6 (43%)

Pts Requiring Second Epispadias
Repair

3 (21%)

Pts Requiring Bladder Neck
Reconstruction

13 (93%)

Continent via Urethra/Continent
via Stoma/Incontinent

10 (71%) /2 (14%) /2 (14%)

Length of Follow-Up 19 years (7–41)

Relationship Status: Single 7 (50%)
Partner/Engaged 2 (14%)
Married 5 (36%)

Engage in Regular Sexual Intercourse 11 (79%)
Satisfactory Sexual Intercourse 12 (86%)
Issues Regarding Sexual Intercourse 10 (71%)

Fertility Importance: R4 10 (71%)
%3 4 (29%)
Impregnated Partner (Natural/ART) 5 (3/2)
Suspected Fertility Issue 4 (29%)
Abnormal Semen Test 2/4 (50%)
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T/E2 ratio greater than 10, AZ was superior in increasing the T/E2 ratio. Su-
periority in seminal parameters was not demonstrated.

Supported by: Capital Region Medical Research Foundation and Urologi-
cal Institute of Northeastern New York.
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ASSOCIATION BETWEEN TESTOSTERONE THERAPY AND
THROMBOTIC EVENTS IN ELDERLY MEN. R. Ramasamy,
J. M. Scovell, M. Mederos, R. Ren, S. Besada, L. I. Lipshultz. Urology,
Baylor College of Medicine, Houston, TX.

OBJECTIVE: The association between testosterone therapy and throm-
botic risk in elderly men remains controversial. We evaluated the prevalence
of cardiovascular and atherosclerotic events in men older than 65 years with
symptomatic hypogonadism treated with testosterone therapy. We compared
men treated with testosterone to an age and comorbidity matched cohort of
men without hypogonadism.

DESIGN: Retrospective study.
MATERIALSANDMETHODS:We retrospectively reviewed the charts of

232 men older than 65 years. Of the 232 men, 172 men were on testosterone
therapy (injections n¼59; gel n¼71; pellets n¼37; cream n¼3; patch n¼2) and
60men did not have symptomatic hypogonadism.We evaluated age andCharl-
son Comorbidity Index. In addition, we compared the serum total testosterone
(T), free testosterone (fT), estradiol (E), sex hormone binding globulin
(SHBG), dihydrotestosterone (DHT), prostate specific antigen (PSA), hemo-
globin, and lipids (triglycerides, HDL, LDL) between men treated with testos-
terone and those not treated with testosterone. We evaluated the prevalence of
myocardial infarction (MI), transient ischemic attack (TIA), cerebrovascular
accident (CVA, or ‘stroke’), and pulmonary embolism (PE). Cardiovascular
and thrombotic events prior to initiation of testosterone therapy were included
in the treatment group so as to not bias prevalence rates.

RESULTS: Mean age and Charlson Comorbidity Index of men on testos-
terone therapy (72y; 1.9) was similar to men without hypogonadism (73y,
p¼0.82; 1.5, p¼0.11). The mean duration of testosterone therapy was 4.4 �
4.3 years. The prevalence of MI (8% vs. 13%, p¼0.23), TIA/CVA (8% vs.
3%, p¼0.37), and PE (0% vs. 2%,p¼0.26) were similar between men treated
with testosterone and men not on testosterone therapy. Serum testosterone
(524 ng/dL vs. 338, p¼0.005), fT (15.7 ng/dL vs. 5.7, p¼0.01), and DHT (448
ng/dL vs. 269, p¼0.01) were greater in men on testosterone therapy compared
tomennoton testosterone therapy.Therewasnodifference inSHBG,E, and lipid
parameters in men on testosterone therapy and men not on testosterone therapy.

CONCLUSION: Testosterone supplementation appears to be a safe and
effective therapy for symptomatic hypogonadism in elderly men. There was
no difference in prevalence of MI, TIA/CVA, or PE between patients who
were treated with testosterone and men not treated with testosterone. Despite
reassuring data from our cohort study, testosterone should be used with caution
in elderlymenwith comorbidities until larger randomized trials are performed.
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WHAT ARE INFERTILITY TREATMENT CENTER WEBSITES
TELLING COUPLES ABOUT MALE FACTOR
INFERTILITY? A. Leung, Z. Khan, D. Patil, A.Mehta. Urology, Emory
University School of Medicine, Atlanta, GA.

OBJECTIVE: To evaluate patient-directed website contents of infertility
treatment centers.

DESIGN: Cross-sectional.
MATERIALS AND METHODS: 428 infertility treatment centers were

identified from the 2011 Centers for Disease Control Fertility Clinic Success
Rates Report. Each center’s website was evaluated for the presence of terms
related to the contribution, etiology, evaluation, and treatment of male factor
infertility using a standardized data abstraction form. Specific variables
included semen analysis, karyotype, Y-chromosome microdeletion, azo-/oli-
gospermia, hypogonadism, varicocele, hormone therapy, surgical sperm
extraction, and referral to a urologist. Websites in languages other than En-
glish were excluded. Descriptive and inferential statistical analysis with
Chi-square and Fischer’s exact tests was performed using SAS 9.3, to eval-
uate the frequency with which websites included information pertaining to
male factor infertility. Differences in the specified variables were examined
with respect to academic center affiliation, as well as geographic distribution
within four regions demarcated by the U.S. Census Bureau.

RESULTS: The majority (76%) of treatment centers were non-academic
practices. Overall, only 78% of websites acknowledged amale factor contribu-

tion to infertility, with 86% mentioning any evaluation of the male partner,
63%mentioning any treatment options for male factor infertility, and 23% dis-
cussing referral to a urologist. Of websites that mentioned a male factor contri-
bution, the most commonly described etiologies were azo-/oligospermia
(72%), varicocele (48%), cystic fibrosis (32%), hypogonadism (27%), Kline-
felter syndrome (15%), and Y-chromosome microdeletion (11%). Of websites
thatmentioned treatment formale factor infertility, 39%discussedmedical and
97% discussed surgical options. Statistically significant regional differences
were found in the distribution of academic vs. non-academic treatment centers
(p¼0.001), and in the mention of any treatment for male infertility (p¼0.034).
CONCLUSION: Patient-directed information pertaining to the contribu-

tion, etiology, work-up and treatment of male factor infertility on the web-
sites of infertility treatment centers is variable at best, and completely
lacking in more than 20% of websites. Even amongst websites that acknowl-
edge the contribution of male factor infertility, specific referral for urologic
evaluation is mentioned less than 25% of the time. It is likely that couples
undergoing infertility evaluation and treatment are not well informed about
the importance of a male factor evaluation.
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AGE DOES MATTER IN SPERM FUNCTION TO ACTIVATE OO-
CYTES IN SUBFERTILE MEN. T. Shin, M. Fukushima, T. Iwahata,
K. Suzuki, Y. Kobori, H. Okada. Department of Urology, Dokkyo Medical
University Koshigaya Hospital, Koshigaya, Saitama, Japan.

OBJECTIVE: To investigate sperm function in subfertile men with normal
semen analysis and to examine the question of whether advancing male age
impact sperm function.
DESIGN: Observational study.
MATERIALS AND METHODS: We analyzed oocyte activation ability of

spermatozoa in subfertile men and in the volunteers proven fertility. Mouse
oocyte activation test, which was first proposed in 1995 by Rybouchkin et al.1,
was used in the present study.After obtaining institutional reviewboard approval,
spermatozoon were obtained from 100 male subfertile patients with normal
semen analysis whose wives reportedly no gynecologic factor. As the control,
fertile spermatozoonwere obtained from 30 donorswith proven fertility. Human
spermatozoonwere injected intomouse oocytes by a piezo-driven unit and these
oocyteswere incubatedat 37� under5%CO2inair.Approximately10hours after
injection, the oocytes were observed under an inverted microscope and were
rotated to determine whether or not a second polar body was present. An oocyte
with the second polar bodywas recorded ‘activated’.We evaluated the activation
rates of oocytes in male subfertile patients and the controls, comparing the acti-
vation rates of the two groups in six consecutive age subgroup (<30years, 30-
34years, 35-39years, 40-44years, 45-50years,>50years).Multiple linear regres-
sion was performed to study the influence of male age on the activation rate. The
results were expressed as the regression coefficient (RC) value and p value.
RESULTS: Over all activation rates of the subfertile group and the control

group were 62.0% and 78.2%, respectively, and this difference was statistically
significant (p<0.001).After 35 years, in each age subgroup, the activation rate of
the subfertile group statistically significantly decreased compared to that of the
control group. Multiple linear regression analysis showed that male age had a
negative influence on the activation rate only in the subfertile patients
(p<0.001,RC¼-1.234) but not in the control volunteers (p¼0.126,RC¼-0.597).
CONCLUSION: Sperm function to activate oocytes drops in subfertile pa-

tients after 35 years. The etiology of sterility in older couples cannot solely be
attributed to the aging of eggs. Aging of sperm, which cannot be detected by
the ordinary semen analyses, may affect the fecundity of them. We have to
enlighten this fact to all the people and encourage men of subfertile couples
to consult male infertility clinic as soon as possible.

ENDOMETRIOSIS II
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SIMVASTATINREDUCESVOLUMEOFACTIVEENDOMETRIOTIC
LESIONS IN PRIMATEMODELOF ENDOMETRIOSIS. A. Duleba,a

A. Fazleabbas,b A. Nyachieo,c D. Chai,c T. D’Hooghe,d H. S. Taylor.e aRe-
prod Med, UCSD, La Jolla, CA; bMichigan State University, Grand Rapids,
MI; cIPR, Karen, Nairobi, Kenya; dLeuven University, Leuven, Belgium;
eOb/Gyn, Yale University, New Haven, CT.

OBJECTIVE: Endometriosis is characterized by ectopic attachment and
growth of endometrial tissues. Previous studies have shown that statins
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reduce adhesiveness and inhibit proliferation of human endometrial stromal
cells in vitro. Furthermore, administration of statin decreased the size and the
number of endometriotic-like lesions in the nude mouse model of endometri-
osis. Since baboons are phylogenetically, anatomically and physiologically
close to humans, this study was designed to determine whether treatment
with statin (simvastatin) affects experimental endometriosis in a well-estab-
lished baboon model of this disorder.

DESIGN: In vivo study.
MATERIALS AND METHODS: Endometriosis was induced in sixteen

baboons by inoculation of autologous menstrual endometrial tissues into
peritoneal cavity. Subsequently the animals were either not treated (Control,
n¼8) or treated with simvastatin (20 mg po daily, n¼8). Laparoscopies per-
formed at 3 months documented sizes, volumes and type of endometriotic le-
sions as well as the number and length of adhesions. Lesions were considered
‘‘active’’ when categorized as red, orange or white. Volumes of lesions were
estimated based on the volume of prolate ellipsoid. Statistical analysis was
performed using Wilcoxon sign rank test.

RESULTS: Table summarizes findings at laparoscopy: each value repre-
sents mean � SEM per animal.

Control Simvastatin P-value

Number of all lesions 12.1�2.8 10.9�2.5 0.74
Number of active lesions 10.6�2.4 7.6�2.4 0.49
Volume of all lesions (mm3) 121�64 37�9 0.08
Volume of active lesions (mm3) 117.4�64.6 26.4�6.9 0.04
Number of all adhesions 4.4�1.0 3.8�0.8 0.67
Length of all adhesions (mm) 51.6�15.8 15.2�5.4 0.49

CONCLUSION: This is the first report demonstrating that statin reduces
volume of active endometriotic lesions in primates. Significant animal-to-an-
imal variability in the number and size of endometriotic lesions was noted,
consistent with genetic diversity of studied animals. Present findings provide
rationale for consideration of clinical trial using statin as a potential novel
treatment of endometriosis.

Supported by: NIH U54HD052668 (AJD and HST) and NIH
U54HD40093 (ATF).
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INVOLVEMENT OF GLUCOSYLCERAMIDES IN ENHANCING
ENDOMETRIOTIC ESCS PROLIFERATION. J. K. Y. Chan,c

C. Tan,a L. Griffith,b Y. H. Lee.a aSMART, SGP, Singapore; bMIT, Cam-
bridge, MA; cKK Hospital, SGP, Singapore.

OBJECTIVE: Glucosylceramides (GlcCers), are one of the bioactive gly-
cosphingolipids widely distributed in cells and are the precursors of over 200
glycosphingolipids. GlcCer have been implicated in cell growth, differentia-
tion, oncogenic metastasis and migration. However, it’s role in endometrial
stromal cells (ESC) and endometriosis is unknown. The Src-related protein
kinase Lyn is implicated in GlcCer synthase-induced cellular migration.
Here, we determined the cellular effects of GlcCer on cell migration in
ESC and downstream Lyn signaling. Understanding plausible signaling
mechanisms enhancing ESC migration may enhance our understanding of
lesion development in endometriosis.

DESIGN: Telomerase-immortalized human ESC (T-HESCs) were
exposed to GlcCer to determine safety profiles and functional concentra-
tions.. Co-incubation of Lyn inhibitory peptide and GlcCer was used to func-
tionally dissect the role of Lyn in GlcCer-induced migration.

MATERIALS ANDMETHODS: To examine the role of GlcCer in migra-
tion, T-HESCs was incubated with GlcCer with varying acyl chain lengths,
GlcCer C8:1, C16:1 and C24: for 12 hr. The migratory extent of T-HESCs
with GlcCer, Lyn-specific inhibitory biotinylated peptide bc 450-465
(YGYRLRRKWEEKIPNP-NH2) or a combination of GlcCer and Lyn inhib-
itory peptide treatment was done. Multiple concentrations of GlcCer and bc
450-465 were tested to determine safety profiles and functional concentra-
tions Lyn and phosphorylated Lyn protein expression in both cell supernatants
and lysates during theGlcCer treatment were quantified via ELISA andWest-
ern Blot. Student’s t-test or 1-way ANOVAwas used where appropriate.

RESULTS: GlcCer induced enhanced migration in an acyl chain length
dependent manner. The long chain and very chain GlcCer C16:1 and
C24:1 induced significant migration (2.4 and 2.9 fold, p<0.005 and
p<0.001 respectively), while GlcCer C8:1 did not. Western blot showed
basal Lyn activation after 12 hours was 20%. However, Lyn underwent sig-

nificant phosphorylation and activation in cells treated with GlcCer as
measured by phosphorylated-Lyn/Lyn ratio (1.4 fold rise, p<0.05). Inhibi-
tory studies using Lyn-specific inhibitory peptide, bc-450-465 significantly
suppressed GlcCer-induced migration (1.6 fold decrease; p<0.0005) and
this was coupled with a 52% decrease in Lyn activation (p<0.05).
CONCLUSION: Long and very long-chain GlcCer induced cellular

migration through the activation of Lyn. This suggests that GlcCer-Lyn
signaling axis may be a target to reduce cell migration in endometriosis
development.
Supported by: This work was funded by the National Research Founda-

tion, Singapore, through the Singapore-MITAlliance for Research and Tech-
nology’s BioSystems and Micromechanics Inter-Disciplinary Research
programme. J.C.K.Y. received salary support from National Medical
Research Council, Singapore (CSA/043/2012). C.W.T. is a recipient of the
Singapore-MIT Alliance scholarship.
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DISCOVERY OF NEW BIOMARKERS FOR
ENDOMETRIOSIS. F. Dorien O,a,b A. Fassbender,a,b D. Peterse,a,b

T. D’Hooghe.a,b aDepartment of Obstetrics and Gynaecology, Leuven Uni-
versity Fertility Centre, University Hospital Gasthuisberg, Leuven,
Vlaams-Brabant, Belgium; bDepartment of Development and Regeneration,
Organ Systems, KU Leuven, Leuven, Vlaams-Brabant, Belgium.

OBJECTIVE: A non-invasive diagnostic test for endometriosis is needed
to shorten the current diagnostic delay of 8-11 years. The goal of this study
was to discover new biomarkers for endometriosis to improve existing diag-
nostic models.
DESIGN: A total of 103 plasma samples from patients with laparoscopi-

cally confirmed presence (n¼ 68, follicular n¼ 26, luteal n¼ 26,menstrual
n¼ 16) or absence (n¼ 35, follicular n¼ 12, luteal n¼ 12,menstrual n¼ 11)
of endometriosis was selected. All disease samples were pooled and all con-
trol samples were pooled. Pooled samples were examined by antibody array.
MATERIALS AND METHODS: Pooled samples were 5-fold diluted and

dialysed before being biotinylated. Biotinylated samples were incubated onto
the RayBio L-series Human Antibody Array L-507 and L-493 (Ray Biotech-
nology) at a 1:5 dilution and visualized with a streptavidin-Cy3 conjugate us-
ing a Genepix 4000B scanner (Molecular Devices), equipped with GenePix
Pro software. A 1.5-fold increase or decrease in signal intensity for a given
analyte between groups was considered a measurable and significant differ-
ence, provided that the signals were 2 standard deviations above the mean
background (according to manufacturer’s manual).
RESULTS: A total of 74 proteins was upregulated (1.5-7.1 fold change)

and 125 proteins were downregulated (1.5-5.4 fold change) in endometriosis
patients compared with healthy controls. The top 10 of most differentially ex-
pressed markers consisted of 5 upregulated proteins (IGF2BP1 (7.1-fold),
IL23p19 (6-fold), PF4/CXCL4 (4.5-fold), Osteopontin (3.7-fold), GASP-1/
WFIKKNRP (3.2-fold)) and 5 downregulated proteins (SSTR2 (5.4-fold),
VGF (4.7-fold), BNIP2 (3.8-fold), PTN (3.4-fold), Thymidine Kinase I
(3.3-fold)).
CONCLUSION: The plasma proteome is fundamentally different between

women with and without endometriosis. The top 10 differentially regulated
proteins can be integrated into existing plasma biomarker platforms (Vodo-
lazkaia et al., 2012) to improve their sensitivity and specificity for the diag-
nosis of endometriosis.
Supported by: This study was Supported by grants from the Leuven Uni-

versity Hospital Fund and by the Flemish Foundation for Scientific Research
(FWO, Fonds voor Wetenschappelijk Onderzoek).
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THE IMPACT OF ENDOMETRIOSIS ON IVF: AN EVALUATION
USINGTHE SOCIETYOFASSISTEDREPRODUCTIVETECHNOL-
OGIES (SART) DATABASE. S. Senapati,a M. D. Sammel,a S. Boudhar,a

C. B. Morse,b K. T. Barnhart.a aUniversity of Pennsylvania, Philadelphia,
PA; bUniversity of Washington, Seattle, WA.

OBJECTIVE: To assess the impact of endometriosis alone, or with other
factors, on IVF outcomes.
DESIGN: Population-based retrospective cohort.
MATERIALS AND METHODS: Autologous IVF cycles from the SART

Database (2008-2010) were analyzed by diagnosis: endometriosis only (EO),
endometriosis plus other diagnoses (EP), tubal factor only (TF), unexplained

e48 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



infertility (UN), and all other diagnostic groups (AO). Logistic, linear, pois-
son, and negative binomial regression models assessing the impact of diag-
nosis on ongoing pregnancy (OP), live birth (LB), oocyte yield,
fertilization, and implantation were adjusted for age, FSH, year, prior cycles,
smoking, BMI, parity, and micromanipulation as appropriate.

RESULTS: 353,022 cycles were included (Table 1). Within EP, Male fac-
tor (41%), tubal factor (29%), and diminished ovarian reserve (22%) were
most common. Endometriosis was associated with lower oocyte yield than
UN, TF, and AO (EO: RR 0.86 [0.84-0.87], 0.90 [0.88-0.93], 0.90 [0.88-
0.92]; EP: RR 0.83 [0.81-0.84], 0.89 [0.87-0.91], 0.89[0.88-0.91], all
p< .0001). Women with EO had similar OP and LB compared to women
with UN and AO, but had higher LB than women with TF in fresh cycles
(OR 1.12[1.06-1.18], p< .0001). However, women with EP had lower OP
and LB compared to UN, TF, and AO (fresh cycles OR 0.75 [0.72-0.78],
0.82[0.78-0.86], 0.86[0.82-0.88], frozen cycles OR 0.82[0.76-0.89], 0.81
[0.5-0.88], 0.86 [0.81-0.91], all p< .0001).

CONCLUSION: Endometriosis alone is associated with similar or better
pregnancy outcomes despite lower oocyte yield compared to other diagnoses.
When observed with confounding diagnoses, pregnancy outcomes are infe-
rior suggesting a particularly poor prognosis group. Further studies are
needed to assess the role of peri-implantation environment in endometriosis
and ART outcomes.

Supported by: K24HD060687 (KB), 5K12HD001265-14 (SS,MDS,KB).

O-143 Tuesday, October 21, 2014 05:15 PM

IAP INHIBITORREPRESSES INFLAMMATIONAND THE DEVEL-
OPMENT OF ENDOMETRIOSIS-LIKE LESIONS IN A MURINE
MODEL. F. Taniguchi, T. Uegaki, M. Izawa, N. Terakawa, T. Harada.
Ob&Gyn, Tottori University Faculty of Medicine, Yonago, Tottori, Japan.

OBJECTIVE: Inhibitor of apoptosis proteins (IAPs) promote pro-sur-
vival signaling pathways and prevent activation of the effector phase of
apoptosis by interfering with the activation of caspases. Aberrant expres-
sion of the IAP family in endometriotic tissues may sustain their abnormal
survival in ectopic sites. We previously demonstrated that the IAP family
(cIAP-1, cIAP-2, XIAP, and survivin) in human endometriotic tissues-
derived from ovarian endometriomas are highly expressed compared
with those in eutopic endometrial tissues, and that survivin plays a critical
role in the susceptibility of human endometriotic stromal cells (ESCs) to
drug-induced apoptosis. We also showed that an IAP inhibitor (BV6)
could inhibit cell proliferation in human ESCs. In the present study, we
sought to evaluate the effect of the IAP inhibitor on a murine endometri-
osis model.

DESIGN: Experimental study.
MATERIALS AND METHODS: A homologous murine endometriosis

model was established by uterine tissue transplantation in the abdominal
cavity. Estradiol-treated ovariectomized BALB/c mice were injected
intraperitoneally with endometrial fragments from the donor mice. After
4 weeks of BV6 injections (10mg/kg, thrice weekly), the extent of endo-
metriosis-like lesions was analyzed. Gene expressions of the several in-
flammatory cytokines (Vegf, Il-6, Mcp-1, and Lif) in the lesions were
assessed by real time RT-PCR. The proliferative or angiogenic activity
in the lesions was evaluated by Ki67 or PECAM immunohistochemical
staining. The degree of inflammation was also assessed by CD3 (T-cell
marker) or F4/80 (macrophage cell marker) immunohistochemical stain-
ing.

RESULTS: All four IAPs proteins were expressed in the murine endome-
triosis-like implants. After BV6 treatment, the total number, average weight,
and surface area of the endometriosis-like lesions were markedly repressed
compared with the control. Administering BV6 significantly reduced the
level of Vegf, Il-6, Mcp-1, and Lif gene expression in the lesions. The per-
centage of Ki67 positive cells in the lesions decreased after BV6 treatment
(epithelium: 26.8 vs 8.8 %, stroma: 15.2 vs. 5.0 %). In addition, the intensity
of PECAM, CD3, and F4/80 immunoreactive cells in the lesions was
repressed.
CONCLUSION: These results suggest that IAPs could be critically

involved in the pathogenesis and progression of endometriosis. We found
that IAP inhibitor could repress inflammatory reaction and the development
of endometriosis-like lesions in the murine model. IAPs may be effective
therapeutic targets for treating endometriosis.
Supported by: KAKENHI (Japan Society for the Promotion of Science

Grant-in-Aid).
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NEW BIOMARKERS OF ADENOMYOSIS IN
ENDOMETRIUM. H. Dechaud,a D. Haouzi,b C. Vincens,c

N. Bersinger,d M. D. Mueller,d S. Hamamah.c aGynepole, Montpellier, Lan-
guedoc-Roussillon, France; bCHU Montpellier, IRB, Inserm U1040, Mont-
pellier, Languedoc-Roussillon, France; cD�epartement de Biologie de la
Reproduction, CHU Montpellier, ART/PGD Division, Montpellier, Langue-
doc-Roussillon, France; dD�epartement de Gyn�ecologie - Obst�etrique de
l’Hôpital de l’Ile, Hôpital Universitaire de Berne, Inselspital, Berne,
Switzerland.

OBJECTIVE: The aim of this study was to improve molecular character-
isation of adenomyosis and identify potential biomarkers of this pathology.
For this purpose, transcriptomes of myometrium containing adenomyosic le-
sions and endometrium from patients with versus without adenomyosis were
investigated.
DESIGN: Endometrial and myometrial biopsies were obtained from hys-

terectomy specimens of patients with (n¼21) andwithout (n¼13) adenomyo-
sis. RNAs were extracted and gene expression profiles were investigated
using the affymetrix microarrays. The differential gene expression profile
was evaluated with bioinformatics.
MATERIALSANDMETHODS: The differential gene expression profiles

between endometrial and myometrial samples were investigated in patients
with adenomyosis (paired sample analysis) and then, in patients without ad-
enomyosis. The lists of significant genes were cross-intersected to identify of
list of genes exclusive to the pathological group. Endometrial biomarkers of
adenomyosis were validated by RT-qPCR.
RESULTS: In the control group, 3265 genes were differentially expressed

with 1580 and 1685 genes up- and down-regulated respectively in endome-
tria compared withmyometria. In patients with adenomyosis, this differential
was characterized by 2570 genes with 1298 and 1272 genes up- and down-
regulated, respectively, in endometria compared with myometria. The
cross-intersection of these two lists of genes allowed the identification of
542 genes exclusive to the pathological group with 280 and 262 genes up-
and down-regulated in endometrium. Only endometrial genes exclusive to
the pathological group and for which there are no significant difference be-
tween myometrium from patients with and without adenomyosis were
selected for biomarkers of adenomyosis. The top up- and down-regulated
genes exclusive to the endometrium from the pathological group were

IVF Outcomes by Diagnostic Group, Unadjusted

Endometriosis
Only n¼141,161

ET¼12,442

Endometriosis
plus other

Diagnoses n¼25,642
ET¼ 21,432

Unexplained n¼44,461
ET¼38,965

Tubal Factor Only
n¼26,041 ET¼22,915

All Other Diagnostic
Groups n¼242,717 ET¼200,908

Oocyte Yield* 10.6(7.7) 9.6(7.8) 11.3(7.9) 11.1(8.0) 10.3(8.5)
Fertilization(%)* 57.6(0.3) 56.2(0.3) 57.5(0.3) 59.1(0.3) 55.6(0.3)
IR(%)*a 32.6(0.4) 25.2(0.4) 30.3(0.4) 30.0(0.4) 30.0(0.4)
OP(%)a 51.7 42.6 49.0 48.8 43.9
LB (%)a 44.7 34.6 41.1 40.4 35.6
IR(%)*b 26.3(0.4) 22.8(0.4) 25.7(0.4) 25.0(0.4) 24.1(0.4)
OP(%)b 44.0 38.5 42.3 42.4 40.5
LB(%)b 35.5 29.9 33.9 33.6 31.6

*Mean(SD); aFresh cycles; bFrozen cycles; ET¼Embryo Transfer; IR¼Implantation Rate; OP¼Ongoing Pregnancy; LB¼Live Birth.
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SH2D3A (x32), KLHL31 (x15), ADAMTS16 (x14), FOXP2 (x-31), F2RL2
(x-29), DGKB (-14) and play roles in several functions including migration
and extracellular remodeling.

CONCLUSION: These results could contribute for improving our under-
standing of the physiopathology of adenomyosis and should open new per-
spectives in the diagnosis of this pathology.

Supported by: This work was partially Supported by a grant from the Fer-
ring Pharmaceutical.
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RADICAL LAPAROSCOPY (LSC) FOR DEEP INFILTRATIVE
ENDOMETRIOSIS (DIE) RESTORES PROGESTERONE (P)
RESPONSIVENESS IN THE EUTOPIC ENDOMETRIUM (EUE) BY
DECREASING MIR-29C AND INCREASING
FKBP52. E. H. Miyadahira,a,b P. C. Serafini,a,b N. R. Joshi,c

L. P. Chami�e,e D. M. R. Ribeiro,d A. T. Fazleabas.c aDep of Gyn, Faculdade
de Medicina da USP, S~ao Paulo, SP, Brazil; bHuntington Medicina Reprodu-
tiva, S~ao Paulo, SP, Brazil; cDep of Ob/Gyn & Reprod Biol, Michigan State
University, Grand Rapids, MI; dCl�ınica Dr. Duarte Miguel Ribeiro, S~ao
Paulo, SP, Brazil; eChami�e Imagem da Mulher, S~ao Paulo, SP, Brazil.

OBJECTIVE: To compare molecular changes in the eutopic and ectopic
endometrium of women with DIE before and after surgical resection of
ectopic tissue.

DESIGN: Case control study at single Infertility Center.
MATERIALSANDMETHODS: 14 patients diagnosedwith DIE by trans-

vaginal ultrasound with bowel preparation (TVSBP) underwent surgical
excision of endometriosis by an experienced surgeon. Eutopic and ectopic
secretory endometrium were collected before and after 6 months following
surgery. TVSBP from 12 women without DIE served as controls and had
normal eutopic endometrium. Samples were grouped as: a) normal EuE
(n¼8); b) Eosis EuE Pre-op ¼ eutopic endometrium from patients with
DIE before LSC (n¼9); c) Lesions ¼ peritoneal ectopic endometrium
(n¼9); d) Eosis EuE Post-op¼ eutopic endometrium after LSC (n¼4). Total
RNA was isolated from the samples and quantitative real time polymerase
chain reaction analysis (qRT-PCR) was performed to evaluate the expression
of microRNA 29c (miR-29c) and, one of its targets, FK506-Binding Protein
52 (FKBP52) which plays a crucial role in progesterone (P) signaling. Statis-
tical analysis was performed using the Graphpad Prism 5.0 software.

RESULTS: The qRT-PCR analysis showed significantly higher expression
of miR-29c (p¼0.016) in the Eosis EuE Pre-op when compared to Normal
EuE. Expression of miR-29c was significantly decreased (p¼0.037) in Eosis
EuE Post-op when compared to Eosis Pre-op tissues. The miR-29c target
FKBP52 showed an inverse trend and its expression was significantly
decreased (p¼0.0005) in Eosis EuE Pre-op compared to Normal EuE. LSC
treatment significantly reversed the expression of FKBP52 (p¼0.011) which
correlated with the decrease in miR-29c.

CONCLUSION: To our knowledge this is the first study to report on the
reversal of P-resistance in the EuE of women with DIE following radical
LSC resection. Our data clearly demonstrates that presence of DIE causes
a significant increase in miR-29c expression and a significant decrease of
its target FKBP52. FKBP52 regulates P-responsiveness in the uterus and sup-
pression P regulated genes which probably contribute to endometriosis-
induced infertility. Further, radical LSC resection of DIE appears to reverse
P resistance associated with pelvic endometriosis.

Supported by: This work was Supported by NIH U54 HD40093 to A. T. F.
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COMPARISON OF LONG TERM OUTCOMES IN ROBOTIC
VERSUS CONVENTIONAL LAPAROSCOPY FOR TREATMENT
OF ADVANCED-STAGE ENDOMETRIOSIS: IS THERE ANY
DIFFERENCE? I. Sirota, F. Nezhat. Obstetrics and Gynecology, Mount
Sinai Roosevelt Hospital, New York, NY.

OBJECTIVE: To determine long term outcome differences in patients un-
dergoing robotic-assisted versus conventional laparoscopy for advanced-
stage endometriosis.

DESIGN: Prospective cohort study in a community hospital setting.
MATERIALS ANDMETHODS: Cases were collected from our prospec-

tively maintained computerized database of robotic-assisted (RALS) and
conventional laparoscopic surgical (CLS) treatments for endometriosis.
Women treated between July 2009 and October 2012 for endometriosis stage
III or IV (ASRM) were included in the study. A questionnaire composed of

questions ranging from assessing post operative pain to subsequent medical
or surgical treatment, followed by future pregnancies was distributed to all
patients six months after the time of surgery and compared between the
groups. In addition, patients were divided into sub-groups of those who
had hysterectomy and those who did not. A Chi-square test was used to
compare presence of long-term outcomes between CLS and RALS groups.
The level of significance was set as 5%.
RESULTS: Included were 54 CLS and 23 RALS subjects. No significant

differences were noted between RALS andCLS groups when comparing post
operative pain, subsequent medical or surgical treatment, and future pregnan-
cies. In the sub-group analyses,39 CLS patients who did not have a hysterec-
tomy needed additional medical treatment for endometriosis after the surgery
mainly for unresolved pain compared to the 15 CLS patients who had hyster-
ectomy (p¼0.01 and p<0.05, respectively). In contrast, no statistical differ-
ences were found between the 14 RALS patients who did not have a
hysterectomy and the 9 RALS patients who did have.

CONCLUSION: RALS patients who had surgery for advanced-stage
endometriosis demonstrated similar long-term outcomes as compared to
CLS patients. However, when stratifying for hysterectomy versus no hyster-
ectomy, in contrast to the RALS group, hysterectomy in the CLS group
seemed to play a protective role in the long term management of pain symp-
toms compared to those patients who did not have a hysterectomy.

CANCER
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COLORECTAL CANCER RISK AFTER OVARIAN STIMULATION
FOR IN VITRO FERTILIZATION. M. Spaan,a A. W. van den Belt-Du-
sebout,a C. W. Burger,b F. E. van Leeuwen.a aEpidemiology, Netherlands
Cancer Institute, Amsterdam, NH, Netherlands; bObstetrics and Gynecology,
Erasmus University Medical Center, Rotterdam, ZH, Netherlands.

OBJECTIVE: Colorectal cancer is the third most common cancer world-
wide. Apart from life-style factors, sex hormones may also play a role in its
etiology. Lower risks have been observed in parous women and after hor-
mone replacement therapy. This raises interest in the possible effects of
fertility drugs. While associations between ovarian stimulation for in vitro
fertilization (IVF) and reproductive tract cancers have been examined in
depth, little is known about the association between IVF treatment and colo-
rectal cancer risk1. The aim of this study was to investigate the association
between ovarian stimulation for IVF and colorectal cancer in a large subfer-
tile cohort.
DESIGN: In 1996, a nationwide cohort study (the OMEGA-cohort) was

set-up to examine the risk of cancer in a subfertile population receiving
ovarian stimulation for IVF. The cohort includes 19,158 women who
received IVF and a comparison group of 5,950 women not treated with
IVF.
MATERIALS AND METHODS: Detailed information on subfertility

cause and treatment (agents and doses) was collected from the medical re-
cords. Data on reproductive and life-style factors were obtained from the
women through a questionnaire. Cancer incidence was ascertained through
linkage with the Netherlands Cancer Registry (1989-2009). Colorectal can-
cer risk in the cohort was compared with the incidence in the general

CLS group: hysterectomy vs. no hysterectomy

No Hysterectomy
(N¼39)

Hysterectomy
(N¼15) p-value

Additional surgeries
N(%): No / Yes

27 (69%) / 12 (31%) 12 (80%) / 3 (20%) 0.515

Additional medical
treatment for
endometriosis
N(%): No / Yes

26 (67%) / 13 (33%) 15 (100%) / 0 (0%) 0.0111

Reason for
treatment N(%):
Recurrent pain /
Unresolved
pain

30 (77%) / 9 (23%) 15 (100%) / 0 (0%) 0.0494

p<0.05
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population by calculating Standardized Incidence Ratios (SIRs) and between
the IVF group and non-IVF group using multivariate time-dependent Cox
regression analyses.

RESULTS: After a median follow-up of 17 years 71 colorectal cancers
were observed. The SIRs in both the IVF group (SIR: 1.07; 95% Confidence
Interval [CI] 0.80-1.39) and the non-IVF group (SIR: 0.77; 95% CI 0.45-
1.24) were not different from the risk in the Dutch general population. In
preliminary analyses, the risk of colorectal cancer in the IVF group was
not statistically significantly different from the non-IVF group (adjustedHaz-
ard Ratio: 1.58; 95% CI 0.89-2.77). No trend emerged with a higher number
of IVF cycles or number of ampoules of gonadotropins used. The risk did also
not differ by cause of subfertility.

CONCLUSION: This is the first study that could investigate colorectal
cancer risk in a large subfertile population after long follow-up. No associa-
tion was found between ovarian stimulation for IVF and colorectal cancer
risk.

Supported by: This research is Supported by the Dutch Cancer Society,
grant nr NKI 2006-3631.
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ARTAND THE RISK OF CHILDHOOD CANCER – PRELIMINARY
RESULTS. L. G. Spector,a B. Luke,b M. B. Brown,c E. Wantman,d

M. Richardson,a V. L. Baker,e G. S. Letterie,f M. J. Schymura.g aUniversity
of Minnesota, Minneapolis, MN; bMichigan State University, East Lansing,
MI; cUniversity of Michigan, Ann Arbor, MI; dRedshift Technologies, Inc.,
New York, NY; eStanford University School of Medicine, Palo Alto, CA;
fSeattle Reproductive Medicine, Seattle, WA; gNew York State Cancer Reg-
istry, Albany, NY.

OBJECTIVE: To compare incidence of cancer in ART to non-ART chil-
dren.

DESIGN: Population-based cohort study in CO, CT,MA,MI, NY, NC, and
PA.

MATERIALS AND METHODS: Women with records of live birth
following ART in participating states were identified in SART CORS during
2004-2009. Their children were identified in their respective states’ birth reg-
istries (ART children); the ten births following each ART birth served as the
unexposed comparison group (non-ART children). Both were linked to their
states’ cancer registries through 2009 (MA, NC), 2010 (CT), 2011 (CO, MI,
PA), and 2012 (NY). Person-time was the time between birth and the earliest
of cancer diagnosis, death during infancy, or end of follow-up. Multivariate
Poisson regression was used to calculate rate ratios (RR) and 95% confidence
intervals (CI) comparing the incidence of cancer(s) in ART to non-ART chil-
dren adjusting for sex, plurality, gestational age, birth weight z-score, and
mother’s race, age, and years of education.

RESULTS: The study included 66,782 ART and 545,579 non-ART chil-
dren, after excluding implausible birth weight or gestational age values,
with 277,307 and 2,274,332 person-years of follow-up and 63 and 503 can-
cers, respectively. RR’s were calculated for cancers with at least 5 cases in the
ART group. Neither all cancers [RR¼ 0.95; 95% CI: 0.73-1.24] nor individ-
ual types were associated with ART. Individual cancer CI’s were wide and
did not exclude RR’s <2 or <3.

CONCLUSION: This preliminary analysis detected no strong associations
of ART with childhood cancer(s). Findings are based on small numbers of
cases and may change as data from the remaining study states (CA, FL,
GA, IL, MN, NJ, OH, TX, VA) are included.

Supported by: NIH R01 CA151973.
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RISK OF ENDOMETRIAL CANCER AFTER OVARIAN STIMULA-
TION FOR IN-VITRO FERTILIZATION. A. W. van den Belt-Duse-
bout,a M. Spaan,a C. W. Burger,b F. E. van Leeuwen.a aDepartment of
Epidemiology, The Netherlands Cancer Institute, Amsterdam, Netherlands;
bDepartment of Obstetrics and Gynecology, Erasmus University Medical
Center, Rotterdam, Netherlands.

OBJECTIVE: Although in-vitro fertilization (IVF) is widely used since
the 1980s, late adverse health effects are still largely unknown. No firm con-
clusions on IVF and risk of endometrial cancer can be drawn, because the few
published studies had important methodological limitations (e.g. short
follow-up, no confounder adjustment)1. In view of the association of endog-
enous estrogen levels with endometrial cancer risk, the purpose of this study
was to examine the long-term risk of endometrial cancer after ovarian stim-
ulation for IVF.
DESIGN: This is a nationwide cohort study comprising 19,158 women

who started IVF and a non-IVF group of 5,950 subfertile women who under-
went other fertility treatments in one of the twelve IVF-centres in the
Netherlands between 1980 and 1995.
MATERIALS AND METHODS: Detailed information on cause of sub-

fertility and subfertility treatment (agents and doses) was collected from
the medical records. Data on reproductive and life-style factors were ob-
tained from the women through mailed questionnaires. Incidence of endo-
metrial cancer was obtained through linkage with the Netherlands Cancer
Registry (1989-2009). We calculated age-, sex- and calendar period-spe-
cific standardized incidence ratios (SIRs) of endometrial cancer for com-
parison with the general population. Multivariable Cox regression
analysis was used to quantify effects of treatment and cause of subfertility
on endometrial cancer risk.
RESULTS: After a median follow-up duration of 16.9 years, 37 endome-

trial cancers were observed (SIR, 1.22; 95% confidence interval [CI], 0.86-
1.68). Endometrial cancer risk was comparable after IVF (SIR, 1.13; 95%
CI, 0.72-1.69) and after other fertility treatments (SIR, 1.41; 95% CI, 0.77-
2.37). The SIR for nulliparous women was 1.9 (95% CI, 1.19-2.88), whereas
the SIR for parous women was 0.76 (95% CI, 0.42-1.28). The risk after IVF
was not increased (HR, 0.71; 95% CI, 0.36-1.41), comparing the IVF-group
with the non-IVF group. The risk did not significantly differ for 1-3, or 4 or
more IVF-cycles compared with no IVF, and for different causes of subfer-
tility, adjusted for confounders.
CONCLUSION: After a median follow-up duration of 17 years after treat-

ment, the risk of endometrial cancer was not significantly increased after
ovarian stimulation for IVF treatment.
Supported by: This research is Supported by the Dutch Cancer Society,

grant nr NKI 2006-3631 and a Departmental grant from the Department of
Obstetrics and Gynecology of Erasmus University Medical Center.
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CANCER TREATMENT NEGATIVELY IMPACTS ANTI-MULLE-
RIAN HORMONE IN PEDIATRIC AND ADOLESCENT
FEMALES. L. M. Cookingham,a A. J. Hubb,a J. L. de la Garza,b

D. K. Fleener,a M. K. Santillan,a S. K. Hunter,a E. M. Smith,c

B. J. Stegmann,d D. A. Santillan.a aObstetrics & Gynecology, University
of Iowa, Iowa City, IA; bPediatrics, University of Iowa, Iowa City, IA; cEpi-
demiology, University of Iowa, Iowa City, IA; dMerck & Co, Rahway, NJ.

OBJECTIVE: The study objective was to determine if Anti-Mullerian
Hormone (AMH) levels decline following gonadotoxic therapy in pediatric
and adolescent females with cancer as compared to the reported decline
demonstrated in adult women.We compared AMH levels in newly diagnosed
cancer patients to healthy controls.
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS: Consent and/or assent were obtained via

the University of Iowa IRB. Data and samples were collected from control
and affected cases at the University of Iowa Hospitals & Clinics over 16
months. Enzyme-linked immunosorbent assays (ELISA) of AMH were per-
formed using the GenII assay (Becton Dickinson). AMH levels were
measured in affected cases at baseline and 3 months post-treatment (chemo-
therapy or radiation). Baseline AMH levels were compared to healthy con-
trols recruited from the pediatric clinic. Linear regression models were
constructed using regression identified and clinically significant confounding
variables with AMH as the dependent variable. Chi square was used for cat-
egorical variables and Student’s t-test or ANOVAwas utilized for continuous
variables. All variables were tested at significance level of 0.05.

RR’s and 95% CI’s for association of ART with childhood cancer(s)

Cancer type

N cancers
(ART, non-

ART) Crude Adjusted

All cancers 63, 503 1.00, 0.82-1.22 0.95, 0.73-1.24
Acute lymphoblastic

leukemia
12, 120 1.12, 0.76-1.67 1.20, 0.72-2.02

Astrocytoma 7, 55 1.12, 0.63-2.01 0.93, 0.40-2.16
Neuroblastoma 12, 57 0.98, 0.55-1.72 1.07, 0.53-2.16
Wilms tumor 6, 41 1.34, 0.71-2.65 1.48, 0.61-3.60
Retinoblastoma 5, 38 1.36, 0.70-2.65 1.32, 0.54-3.21
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RESULTS: Samples were collected from 104 healthy controls, 10 cases at
baseline, and 5 cases at 3 months post-treatment. No statistically significant
difference was observed at baseline between cases and controls. The average
AMH concentration (ng/ml) was 2.3 +/- 0.21 in controls, 1.8 +/- 0.30 in
affected cases at baseline, and 0.60 +/- 0.36 at 3 months post-treatment.
No significant differences in between groups were observed in age at sample
collection, race, body mass index, age at menarche, menarche status or Tan-
ner stage.

CONCLUSION: Cancer alone does not result in a statistically significant
decrease in AMH levels in pediatric and adolescent females; however, post-
treatment AMH levels are reduced significantly, as expected. These findings
are similar to that seen in the adult female cancer population. Results from
this study will contribute to determining the use of AMH as a biomarker
of fertility for female pediatric and adolescent cancer patients. Validating a
viable biomarker will be critical to identifying fertility preservation methods
in young female oncology patients.

Supported by: Aiming for a Cure.
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HIGH INCIDENCE OF TUMORIGENESIS IN THE UMODL1-DEFI-
CIENT OVARIES. W. Wang, Y. Tang, H.-C. Liu. The Center for Repro-
ductive Medicine and Infertility, Weill Medical College of Cornell
University, New York, NY.

OBJECTIVE: To characterize the essential role of oocyte-specific gene,
Uromodulin-like 1 (Umodl1) in female reproduction.

DESIGN: Umodl1 is one of the candidate genes implicated in Kallmann
syndrome. Previously, we’ve demonstrated that increased Umodl1 in vivo de-
sensitizes the responsiveness of ovary to the neuroendocrine signals, thus
leading to accelerated ovarian aging. The present study reports the over-
growth of ovaries in mice lacking Umodl1. Cellular and molecular bases un-
derlying the tumorigenesis were investigated.

MATERIALS AND METHODS: Mice carrying null Umod1 allele
(knockouts) were generated. Fertility parameters including litter size were
monitored. Ovarian tissues of the mutants were collected and processed for
various assays including histology, in situ histochemistry (IHC) using
antibodies against ERa & b and FSHR, as well as Ilumina-based Next-
Gene-RNA sequencing to examine global changes in gene expression.
Age-matchedWT control tissues were included in all experiments. Unpaired
student’s t-test was used for statistical analysis.

RESULTS: All of the mutant females exhibited reduced fertility (litter
size, WT, 8.2�1.6, n¼16; KOs, 4.1�1.3, n¼36; p < 0.01) from young
age. Among the aging females (R 6 month; n¼36), 56% of them became
infertile. Moreover, enlarged ovaries were observed in 30% of the mutant fe-
males examined (WT, 8.01�0.61, n¼11 vs KO, 206�240 mg/ovary in
weight, n¼11; p < 0.001). Histological analysis showed that the mutant
ovaries had transformed into cancerous tissues composed of a highly prolif-
erated cortex region of epithelial origin and a core area filled with adipocytes,
in which no ovarian follicular structures were disenable. RNA-sequencing
clearly demonstrates a profound disturbance in the expression of genes
involved in cell cycle progression, metabolism and extracellular matrix
integrity. For instance, the rodent specific reproductive homeobox (Rhox)
gene cluster on the X-chromosome, including Rhox2 and Rhox4, were dras-
tically upregulated. Furthermore, IHC showed a notable increase in ERa&b
expression in the tumors. More interestingly, despite a decrease in FSH, the
FSHR was abundantly mis-expressed in the highly vascularized cortex, sug-
gesting that, as result of Umodl1knockout, the proliferative signaling
pathwaymediated by FSHR has become FSH-independent and constitutively
active.

CONCLUSION: Balanced Umodl1 levels are crucial for ovarian function.
Deficiency in Umodl1 in mice increases the propensity for ovarian cancer;
whereas elevated Umodl1 expedites ovarian degeneration.
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CANCER IN WOMEN BEFORE ART. B. Luke,a M. B. Brown,b

L. G. Spector,c S. A. Missmer,d R. Leach,a M. Williams,e L. Koch,f

Y. Smith,b J. E. Stern,g G. D. Ball,h M. J. Schymura.i aMichigan State Uni-
versity, East Lansing, MI; bUniversity of Michigan, Ann Arbor, MI; cUniver-

sity ofMinnesota,Minneapolis,MN; dHarvardMedical School, Boston,MA;
eTexas Cancer Registry, Austin, TX; fIllinois State Cancer Registry, Spring-
field, IL; gGeisel School of Medicine at Dartmouth, Lebanon, NH; hSeattle
Reproductive Medicine, Seattle, WA; iNew York State Cancer Registry, Al-
bany, NY.

OBJECTIVE: To compare the incidence of cancer among women prior to
ART treatment to the general population.
DESIGN: Population-based cohort study in New York, Texas, and Illinois.
MATERIALS ANDMETHODS: Women with their first ART treatment in

2004-09 were identified from the SART CORS and linked to their respective
CancerRegistries. Years were rounded; i.e., year 1¼ 6-18months before treat-
ment. This study used data from 5.5 years before to 6 months after treatment;
womenwith cancer prior to 5.5 years beforeARTwere excluded. Standardized
incidence ratios (SIR) and their 95% confidence intervals (CI) were calculated
between observed cancer cases and age-specific expected cancer rates.
RESULTS: The study included 54,589 women and 326,705 person-years

of follow-up; 717 women were diagnosed with cancer, 12 were subsequently
diagnosed with a second cancer. Mean age at diagnosis was 33.1� 5.8 years;
age at start of ART treatment was 34.3 � 5.9 for women with cancer
compared to 36.0 � 6.8 for the women without cancer. Embryo banking
was used by 37.7% of women with cancer compared to 1.7% of women
without cancer. Among women with cancer, 55% (392 women) had ART
treatment the same year as their cancer diagnosis (58% did embryo banking)
and another 15% (106 women) had ART treatment within one year after their
diagnosis (31% did embryo banking).

SIRs and 95% CIs for All Cancers by Age and Parity at Cycle Start

Overall 1.59, 1.48-1.71

Age (yrs) 18-29 6.96, 5.95-8.09
30-34 2.04, 1.75-2.36
35-37 1.66, 1.41-1.95
38-40 1.33, 1.11-1.57
41-43 0.64, 0.49-0.83
44-64 0.63, 0.45-0.86

Parity 0 1.78, 1.64-1.92
1 1.23, 0.98-1.52
R2 0.75, 0.51-1.05

CONCLUSION: Women with cancer are more likely to seek ART treat-
ment sooner (i.e., at a younger age) than those without cancer. Among
women who have ART treatment, those with a prior cancer diagnosis are
more likely to be younger, nulliparous, and banking embryos.
Supported by: NIH R01 CA151973.
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CANCER IN WOMEN AFTER ASSISTED REPRODUCTIVE
TECHNOLOGY. B. Luke,a M. B. Brown,b L. G. Spector,c

S. A. Missmer,d R. Leach,a M. Williams,e L. Koch,f Y. Smith,b

J. E. Stern,g G. D. Ball,h M. J. Schymura.i aMichigan State University,
East Lansing, MI; bUniversity of Michigan, Ann Arbor, MI; cUniversity of
Minnesota, Minneapolis, MN; dHarvard Medical School, Boston, MA;
eTexas Cancer Registry, Austin, TX; fIllinois State Cancer Registry, Spring-
field, IL; gGeisel School of Medicine at Dartmouth, Lebanon, NH; hSeattle
Reproductive Medicine, Seattle, WA; iNew York State Cancer Registry, Al-
bany, NY.

OBJECTIVE: To compare cancer incidence among women with ART
treatment to the general population.
DESIGN: Population-based cohort study in New York (NY), Texas (TX),

and Illinois (IL).
MATERIALS AND METHODS: Women with initial ART treatment in

2004-09 were identified from the SART CORS and linked to their respective
State Cancer Registries. Years of follow-up were rounded (i.e., 1 year¼ 6-18

e52 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



months after initial ART); end of follow-up was 12/2010 for NYand 12/2012
for TX and IL. Standardized incidence ratios (SIR) and 95% confidence in-
tervals (CI) were calculated.

RESULTS: The study included 53,872 women and 263,457 person-years
of follow-up; 450 women were diagnosed with cancer; 10 were subsequently
diagnosed with a second cancer. No significant excess cancer risk was
observed with ART treatment overall, by age at cycle start, parity, cause of
infertility, number of cycles, cumulative gonadotropin dose, or ART
outcome. Relative to all cancers, the SIR for melanoma was elevated (with
non-overlapping CI). There was a nonsignificant increase in cancer within
two years after ART treatment, generally consistent regardless of ART
outcome.

CONCLUSION: Although limited by short duration of follow-up, these
results show no significant excess risk of cancer after ART, with the possible
exception of melanoma.

Supported by: NIH R01 CA151973.
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MATERNITY AFTER MALIGNANCY: EFFORTS TO PRESERVE
FERTILITY, THROUGH OOCYTE CRYOPRESERVATION (OC),
IN CANCER PATIENTS OF REPRODUCTIVE
AGE. S. Druckenmiller, K. N. Goldman, P. A. Labella, M. E. Fino,
N. Noyes. New York University Langone Medical Center, New York, NY.

OBJECTIVE: As malignancy survivorship has increased, fertility pres-
ervation (FP) has become a major concern for cancer patients of repro-
ductive age. Although embryo cryopreservation has long been the
standard of care, improved technology is moving OC into the mainstream
FP arena. Thus, hoping to maximize OC efficacy, we assessed pre-treat-
ment variables & OC cycle outcomes in females newly diagnosed with
malignancy.

DESIGN: Retrospective, university-based.

MATERIALSANDMETHODS: All cancer patients referred to our center
for FP received counseling compliant with current ASRM guidelines. Treat-
ment protocols were adjusted for cancer diagnoses.
RESULTS: 200 patients (mean age 31y) completed 204 OC cycles (4 pts

had 2 treatments) from 2005-4/2014. Day 2 FSH & estradiol (E2) were
normal.Mean time between request & consult was 2 days& consult & oocyte
retrieval 13 days when emergent. Ovarian stimulation lasted 10�2 days. Avg
peak stimulation E2 was 2090 pg/ml; a mean of 20 oocytes were retrieved [14
mature (MII) frozen]/cycle. 14 women also froze embryos. As it became the
standard over time, 40 breast cancer cycles had letrozole co-treatment, result-
ing in a peak E2 of 1165 pg/ml & 11 MIIs frozen. 5 pts (6 cycles) returned to
thaw oocytes & 7 (11 cycles) to use embryos, resulting in 3 & 4 live births,
respectively.

CONCLUSION: This review demonstrates that OC is a practical FP
option for women of childbearing age who require gonadotoxic therapies.
Novel ART & tailored stimulation protocols have advanced the field of
oncofertility & now allow such patients to routinely cryopreserve oo-
cytes. Continued research & education, in addition to communication
across disciplines, will allow appropriate candidates to be offered FP &
the opportunity for family after cure, a noteworthy quality-of-life factor
for cancer survivors. Thus, FP not only safeguards cancer patient’s
reproductive rights, but also ensures that their dreams of motherhood
are respected.

EARLY PREGNANCY I
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COST-EFFECTIVENESS ANALYSIS OF PREIMPLANTATION GE-
NETIC SCREENING (PGS) AND IN VITRO FERTILIZATION
(IVF) VERSUS EXPECTANT MANAGEMENT IN PATIENTS WITH
UNEXPLAINED RECURRENT PREGNANCY LOSS
(RPL). G. Murugappan, M. S. Ohno, R. B. Lathi. Department of Obstet-
rics & Gynecology, Stanford University Medical Center, Stanford, CA.

SIRs & 95% CIs by ART Outcome & Years of Follow-Up

All Cancers Endocrine Melanoma Breast All Female Genital

Overall 0.75, 0.68-0.82 0.94, 0.74-1.19 1.15, 0.83-1.55 0.77, 0.66-0.89 0.72, 0.55-0.91

LiveBirth
1-2 yrs 0.93, 0.74-1.14 1.55, 0.97-2.35 1.57, 0.75-2.88 0.64, 0.40-0.98 0.89, 0.48-1.53
R3 yrs 0.64, 0.53-0.77 0.85, 0.51-1.32 0.90, 0.43-1.65 0.69, 0.52-0.92 0.49, 0.27-0.82

No Pregnancy
1-2 yrs 1.06, 0.87-1.27 1.19, 0.68-1.92 0.96, 0.35-2.10 1.08, 0.78-1.45 1.17, 0.70-1.86
R3 yrs 0.58, 0.47-0.70 0.36, 0.14-0.74 1.10, 0.55-1.96 0.71, 0.53-0.93 0.54, 0.30-0.89

Pregnancy, no live birth
1-2 yrs 0.94, 0.54-1.53 0.43, 0.01-2.40 1.90, 0.23-6.85 1.08, 0.43-2.22 1.55, 0.42-3.97
R3 yrs 0.77, 0.50-1.15 1.78, 0.65-3.88 1.76, 0.36-5.14 0.79, 0.38-1.46 0.64, 0.13-1.87

Pre-treatment variables and OC cycle outcomes in cancer patients.

Cancer type n¼200 Subdiagnosis (n cycles) Age (y)
Peak E2
(pg/mL)

No. oocytes
retrieved

No. oocytes
frozen No. MII oocytes frozen

Breast (n¼83 pts; 85 cycles) Invasive (82), DCIS (3) 35�5 1457�1357 17�13 14�10 11�9
Gynecologic (n¼57 pts; 59

cycles)
Ovarian (33; 27 cancer + 8 LMP),

Cervical (17), Uterine (8),
Vaginal (1)

29�6 2796�1809 17�11 14�9 12�8

Hematologic (n¼35) Hodgkins (24), Non-Hodgkins (6),
Leukemia (5)

24�6 3164�1779 23�14 20�12 17�11

Other (n¼25) CNS (10), GI (6), GU (2), Thymic/
Carcinoid/Melanoma/Ewing’s (7)

29�7 2457�1555 20�10 14�9 13�9
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OBJECTIVE: Due to the high frequency of aneuploidy in first trimester
miscarriages, IVF/PGS (PGS) are increasingly performed in RPL patients
with limited clinical evidence. Our objective is to determine if PGS is
cost-effective compared to EM in achieving live birth (LB) and preventing
clinical miscarriage (CM) for patients with unexplained RPL.

DESIGN: A decision analysis of cost incurred and clinical outcomes with
PGS versus EM.

MATERIALS AND METHODS: A decision-analytic model was con-
structed using TreeAge Pro 2013. Probabilities for IVF/PGS were derived
from published data of outcomes of IVF with 24-chromosome PGS
involving 2,282 embryos and 287 PGS cycles followed by fresh embryo
transfer (ET) in patients with unexplained RPL1. Probabilities for EM
were obtained from a prospective longitudinal study of 325 patients with
unexplained RPL who underwent clinical evaluation and attempted sponta-
neous conception with close follow-up2. Cost data was obtained from liter-
ature and adjusted to 2014 US dollars 3,4,5,6. For both groups, the average
cost of pre-conception counseling and baseline RPL workup including
parental karyotyping, maternal anti-phospholipid antibody testing and uter-
ine cavity evaluation was $4,377 3,4,5,6. No additional cost was incurred in
the EM group. The average cost of IVF with one ET was $18,227 and the
average cost of PGS was $4,268 3,4,5. Cost to achieve live birth and cost to
prevent one CM were the primary outcomes of the analysis. In the first
model, all patients underwent one PGS cycle and ET, if a euploid embryo
was produced. In the second model, patients did a second cycle if they did
not conceive with the first. Base case, threshold, and one-way sensitivity
analyses and a Monte Carlo simulation were performed to assess the
robustness of the model.

RESULTS: Cost effectiveness analysis favored EM over PGS. The CP
rate per attempt is 35.6% with IVF/PGS compared to 69.5% with EM.
Clinical outcomes, cost per LB, and cost to prevent one CM using one
and two cycles of PGS compared to EM is shown in Table 1. The
model was robust to one-way sensitivity analysis and Monte Carlo
simulation.

Decision Analytic Model Outcomes

Parameter PGS (1 cycle) PGS (2 cycles) EM

LB rate per patient 33% 48% 53%
CM rate per pregnancy 6.8% 6.8% 24%
Cost per LB $81,430 $77,321 $8,258
Cost per CM averted $155,891 $245,958 Baseline

CONCLUSION: PGS is a very costly way to reduce miscarriage without a
significant improvement in LB rate compared to EM in a fertile RPL popu-
lation. Cost effectiveness in an infertile RPL population is yet to be deter-
mined.
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RANDOMIZED CLINICAL TRIAL OF PRECONCEPTION LOW
DOSE ASPIRIN USE AND PREGNANCY LOSS: RESULTS FROM
THE EAGER TRIAL. S. L. Mumford,a L. L. Lesher,b M. V. White,c

N. J. Perkins,a E. F. Schisterman,a R. M. Silver.b aNIH, Rockville, MD; bU-
niversity of Utah, Salt Lake City, UT; cThe CommonwealthMedical College,
Scranton, PA.

OBJECTIVE: Low dose aspirin (LDA) initiated post-conception is
commonly prescribed to prevent pregnancy loss despite its unproven effi-
cacy. As preconception LDA may affect endometrial vascularization and
placentation, post-conception LDA initiation may miss the critical window
for intervention. Our objective was to evaluate the effect of LDA on preg-
nancy loss among women with 1-2 prior losses.

DESIGN: Multi-site prospective block-randomized double-blind placebo-
controlled trial of preconception LDA (81 mg/day).

MATERIALS AND METHODS: Women aged 18-40 actively trying to
conceive were stratified as: 1) restricted: women with 1 documented loss
<20 weeks gestational age (GA) during the past year, or 2) general: women
with 1-2 prior losses regardless of GA or time since loss. Randomization was

stratified by site and restricted/general strata. Participants were treated/fol-
lowed for up to 6 menstrual cycles or if they conceived, throughout preg-
nancy with treatment discontinued at 36 weeks GA. An intent-to-treat
approach with sensitivity analysis for compliance was used to estimate ef-
fects.
RESULTS: 1228 women were randomized: 615 LDA and 613 placebo.

1078 (87.8%)women completed the trial and 792women had a hCG detected
pregnancy (64.4%). Overall there were 133 clinical losses (12.6% LDA vs.
11.8% placebo, p¼0.7) and 56 chemical losses (5.4% LDAvs. 4.9% placebo,
p¼0.7). There were no differences observed by eligibility strata; specifically
in the restricted strata (n¼492), clinical pregnancy loss rates were 12.3%
LDA vs. 11.1% placebo (p¼0.7), and in the general strata (n¼586), 12.8%
LDA vs. 12.4% placebo (p¼0.9).
CONCLUSION: Daily LDA initiated preconception was not associated

with clinical or chemical pregnancy losses among women with a history of
1-2 prior losses.
Supported by: Intramural Research Program, Eunice Kennedy Shriver Na-

tional Institute of Child Health and Human Development.
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SINGLE-NUCLEOTIDE POLYMORPHISM MICROARRAY
TESTING (SNP) OF PARAFFIN-EMBEDDED PRODUCTS OF
CONCEPTION (PPOC) AS FIRST-LINE ASSESSMENT FOR
RECURRENT PREGNANCY LOSS (RPL). B.-S. Maslow,
T. Budinetz, C. Sueldo, C. A. Benadiva, L. Engmann, J. C. Nulsen. Center
for Advanced Reproductive Services/University of Connecticut Health Cen-
ter, Farmington, CT.

OBJECTIVE: Previous studies recommend cytogenetic analysis of fresh
POC at the time of a second pregnancy loss. When it is not performed or
fails to yield a result, ASRM recommends a RPL workup (parental karyo-
types, antiphospholipid antibodies (APA), TSH, Prolactin and uterine cav-
ity evaluation). New SNP technology can determine karyotype from PPOC,
with the added ability to exclude maternal cell contamination (MCC). This
study investigated whether PPOC testing is a suitable alternative to the
ASRM RPL workup for the initial evaluation of RPL without prior cytoge-
netic data.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: We reviewed all PPOCs sent for SNP at

a large fertility center from 1/2012-12/2013. We included women with 2 or
more first trimester losses who had the ASRM RPL workup and 1 or more
PPOC tested. We assessed the yield of PPOC testing for determining a
cause of pregnancy loss compared to the ASRM RPL workup. We then
compared women with at least 1 euploid loss to those who had aneu-
ploid-only results, with respect to findings on RPL workup. Associations
were analyzed using c2 or Fisher’s Exact test. SNP was performed by Na-
tera�.
RESULTS: 41 women met inclusion criteria. SNP determined 13(32%)

women had at least 1 euploid loss. 21(51%) had aneuploid-only results and
7(17%) women had no results (insufficient sample or MCC). RPL workup
identified pathology in 7(17%) women (6 uterine abnormalities, 1 APA).
SNP identified a cause for pregnancy loss in more women than the ASRM
RPL workup (p¼0.001). 38% (5/13) of women with at least 1 euploid loss
also had a positive RPL workup (4 septum, 1 APA), compared to 0.5% (1/
21) of women with aneuploid-only results (1 synechiae) (p¼0.01). Aneu-
ploid-only results nearly excluded the presence of concurrent RPL pathology
(NPV 95.2%, CI¼77.3-99.1).
CONCLUSION: This study demonstrates that SNP may play a critical

role in determining a cause for pregnancy loss. Furthermore, detecting a
euploid loss identified a population at high risk for additional pathology.
Aneuploid-only results eliminated the need for additional testing, except
perhaps a cavity evaluation. We propose a step-wise evaluation with
first-line SNP when PPOC are available, followed by a cavity evaluation
for a euploid loss. If no pathology is found, further evaluation of hormon-
al or immunologic etiologies is warranted. This method would have
avoided unnecessary invasive testing in nearly half the patients in this
study.
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ASSOCIATION OF ANTI-MULLERIAN HORMONE (AMH) AND
LIVE BIRTH: RESULTS FROM THE EFFECTS OF ASPIRIN ON
GESTATION AND REPRODUCTION (EAGER)
TRIAL. E. F. Schisterman,a S. M. Zarek,a E. M. Mitchell,a N. Galai,b

J. M. Townsend,c S. L. Mumford.a aNIH, Rockville, MD; bUniversity of
Haifa, Haifa, Israel; cThe Commonwealth Medical College, Buffalo, NY.

OBJECTIVE: Although AMH has been studied as a predictor of live
birth in assisted reproductive technology (ART), less is known about
the association in women with normal fertility. The objective was to
assess a possible association between preconception AMH levels with
live birth.

DESIGN: Secondary analysis of a multicenter, block-randomized, double-
blind, placebo-controlled clinical trial.

MATERIALS AND METHODS: 1228 women attempting pregnancy,
aged 18–40 years, with one to two prior pregnancy losses and no history
of infertility, pelvic inflammatory disease, tubal occlusion, endometriosis,
anovulation, uterine abnormality, or polycystic ovarian syndrome were
included. Women were block-randomized by center and eligibility stra-
tum in a 1:1 ratio to preconception-initiated daily low-dose aspirin or pla-
cebo. The primary outcome was live birth (defined as a living infant born
after 23 weeks’ gestation). AMH was assayed using the Gen II ELISA
assay (Beckman-Coulter) at the baseline visit before randomization.
AMH was clinically categorized and verified by data analysis into low
(<1.25 ng/mL), normal (1.25 to 4.0 ng/mL), and high (>4.0 ng/mL).
The Mann Whitney test was utilized to evaluate differences in AMH
levels by live birth status. Relative Risk (RR) and 95% confidence inter-
vals (CIs) for live birth by AMH categories were estimated using gener-
alized linear models adjusted for age.

RESULTS: Women were followed for up to six menstrual cycles with
N¼776 (72%) achieving pregnancy and N¼582 (55%) with a live birth.
Women were predominately of white race (95.6%) with a mean age of
28.9 years (standard deviation (SD) 4.7) and body mass index (BMI) of
26.1 (SD 6.5). Among women with a single recent loss, the live birth
rate was 53.6% among women with low AMH, 53.9% among normal
AMH, and 65.9% among high AMH (p¼0.04). After adjusting for age,
women with a single recent loss and high (>4.0 ng/mL) AMH levels
had an increased risk of live birth (RR¼1.2, 95% CI 1.1, 1.4) compared
to women with normal levels, whereas women with low AMH (<1.25)
were not significantly different from women with normal AMH levels
(RR¼ 1.04, 95% CI 0.81, 1.3).

CONCLUSION: High AMHwas associated with live birth in women with
normal fertility. These findings are consistent with previous studies in the
ART population, confirming that AMH is associated with live birth in women
with normal and subfertility.

Supported by: Intramural Research Program, DIPHR, PRAE.
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MISCARRIAGE RATES IN WOMEN WITH RECURRENT PREG-
NANCY LOSS AND UNTREATED CHRONIC
ENDOMETRITIS. D. McQueen,a C. Perfetto,b F. Hazard,b R. Lathi.b
aObstetrics and Gynecology, University of Chicago, Chicago, IL; bObstetrics
and Gynecology, Stanford University, Stanford, CA.

OBJECTIVE: To evaluate the prevalence of chronic endometritis (CE) and
subsequent pregnancy outcomes in women with recurrent pregnancy loss
(RPL).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 107 women with 2 or more preg-

nancy losses received an endometrial biopsy as part of their work up
for RPL. Hematoxylin and eosin (H&E) staining was performed and
treatment decisions were made based on the identification of plasma
cells by morphology alone. Immunohistochemical staining was later
applied to archived paraffin samples in order to detect CD138 (synde-
can-1), an antibody marker of plasma cells. A single blinded patholo-
gist reviewed all slides. CE was defined as the presence of at least 1
plasma cell per high power field by CD138 staining. Charts were

reviewed to evaluate the outcome of the next clinical intrauterine
pregnancy.
RESULTS: The use of CD138 staining to identify women with CE

resulted in a significantly higher prevalence of CE compared to the
use of H&E staining and morphology alone, 56% (60/107) vs 13%
(14/107) (p ¼ <0.01). 11 women received antibiotic treatment for
CE and were excluded, leaving 51 women with untreated CE and 45
women without CE for outcome analysis. At least one subsequent preg-
nancy was documented in 71% (36/51) of women with untreated CE
and 73% (33/45) of women without CE (NS). 6 pregnancies were
lost to follow up in each group. The miscarriage rate in the next clin-
ical intrauterine pregnancy was 36.7% (11/30) in women with untreated
CE vs 14.8% (4/27) in women without CE (NS). Age, BMI, results of
RPL evaluation and number of prior losses were not significantly
different.
CONCLUSION: There was a high prevalence of CE when it was defined

as the presence of CD138 positive plasma cells. CD138 may provide
increased sensitivity when screening for CE compared to H&E staining
andmorphologic evaluation alone. Althoughwe did not see a statistically sig-
nificant difference in miscarriage rates between women with untreated CE
and women without CE, this subject deserves further study with a larger
study sample.
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TROPHOBLAST RETRIEVAL AND ISOLATION FROM THE CER-
VIX (TRIC) TO PREDICT RISK FOR SPONTANEOUS
ABORTION. R. Fritz,a J. Bolnick,a A. Bolnick,a M. Modi,a

B. Kilburn,a M. P. Diamond,b D. R. Armant.1,c aWayne State University, De-
troit, MI; bGeorgia Regents University, Augusta, GA; cNational Institute of
Child Health & Human Development, Bethesda, MD.

OBJECTIVE: Spontaneous abortion (spAb) is one of the most common
pregnancy complications and is associated with abnormal trophoblast in-
vasion. Our objective was to evaluate whether abnormal protein expres-
sion occurs in first trimester extravillous trophoblast cells isolated from

TABLE 1. Group Characteristics

CE (n¼30) No CE (n¼27) P value

Miscarriage Rate 36.7% (11/30) 14.8% (4/27) 0.08
Mean BMI (SD) 24.0 (4.5) 23.3 (3.5) 0.52
Mean Age (SD) 36.0 (5.0) 34.9 (4.2) 0.38
Mean number of prior

losses (SD)
3.0 (1.3) 2.7 (0.8) 0.31

RPL work up
Unexplained 83.3% (25/30) 74.1% (20/27) 0.52
Uterine 3.3% (1/30) 11.1% (3/27) 0.34
Parental Translocation 6.7% (2/30) 7.4% (2/27) 1
APA 6.7% (2/30) 7.4% (2/27) 1

CE defined as positive CD138 staining on IHC.

Proteins Altered by Spontaneous Abortion

ENG* FLT-1* AFP* PP14*

Control
Patients

20.44 � 5.61 18.50 � 4.05 11.68 � 1.93 54.77 � 6.71

Spontaneous
Abortion

70.71 � 14.60 79.27 � 15.01 52.23 � 5.94 38.19 � 5.33

P Value 0.009 0.001 <0.001 0.02

* Mean Fluorescence Intensities � SEM
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the cervix of pregnant patients with spAb, as compared to normal preg-
nancies.

DESIGN: Case Control Study.
MATERIALSANDMETHODS: Trophoblast retrieval and isolation from

the cervix (TRIC) was performed with PAP specimens collected in the first
trimester from 8 patients with known spAb’s and 8 patients with uncompli-
cated term pregnancies, isolating trophoblast cells with anti-human leuko-
cyte antigen (HLA)-G antibody coupled to magnetic nanoparticles. Purity
of the isolated trophoblast cells was assessed by staining the b subunit of
human chorionic gonadotropin. Fifty trophoblast cells from each specimen
were examined by semi-quantitative immunofluorescence for cytokeratin 7,
placental protein 14 (PP14), PP13, placental growth factor, alpha-fetopro-
tein (AFP), endoglin (ENG), pregnancy associated plasma protein A, and
vascular endothelial growth factor receptor (FLT-1). Images were captured
and fluorescence intensity was measured utilizing Simple PCI image
analysis software on at least 10 isolated trophoblast cells from each spec-
imen. Statistical analysis was preformed with an independent t test using
SPSS 21.0.

RESULTS: In the control and spAb groups, respectively, the average
trophoblast purity was 99.1% and 94.8%, trophoblast recovery was 678.8
and 267.75, and average gestational age was 8.1 weeks and 7.3 weeks. Sig-
nificant elevations were found in ENG, FLT-1, and AFP, as well as a signif-
icant decrease in PP14 in spAb vs. control patients.

CONCLUSION: During the first trimester, abnormal protein expression is
observed in trophoblast cells obtained by TRIC from spAb patients. TRIC
could provide a platform for early diagnosis of patients at risk of spAb, which
could permit therapeutic interventions.

Supported by:NIH (R21HD071408), W.K. Kellogg Foundation,Women’s
Reproductive Health Research Program (K12HD001254), and the Division
of Intramural Research of NICHD.
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IDENTIFICATION OF EARLY PLACENTAL
STEROIDOGENSIS. R. Setton,b B. A. Levine,a S. Karipcin,a

Z. Rosenwaks,a S. Spandorfer.a aThe Ronald O. Perelman & Claudia Cohen
Center for Reproductive Medicine, Weill Cornell Medical College, New
York, NY; bDepartment of Obstetrics & Gynecology, Weill Cornell Medical
College, New York, NY.

OBJECTIVE: There is a dearth of literature describing the onset of early
placental steroidogensis. In this study we sought to identify the initiation of
placental hormonal production as defined by the production of estradiol (E2)
and progesterone (P4).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All oocyte donation charts from 1/2004

to 4/2013 were reviewed to identify patients who had undergone a pro-
grammed recipient cycle at our institution and had a resultant live born
singleton. All patients were treated with E2 patch (changed every other

day) and P4 50mg daily. Main outcome measures were serial E2 and P4
with mean values calculated for cycle days 28 (baseline) through 70. The
baseline mean value was compared to each daily mean cycle day value using
an unpaired t-test.
RESULTS: A total of 1,650 cycles met inclusion criteria. Serum E2 and

P4 levels remained low but continued to increase daily. Compared to base-
line E2 (478.7 pg/mL), on cycle-day 35, the serum E2 was significantly
elevated 574.3 pg/mL (P¼0.0022). With respect to baseline P4 (31.1 ng/
mL), on cycle-day 42, the serum P4 was significantly elevated 35.6 ng/
mL (P<0.0001).

CONCLUSION: These results demonstrate that endogenous placental
estradiol and progesterone production occur by cycle day 35 and 42 respec-
tively. This also shows that the luteo-placental shift occurs earlier than pre-
viously reported. Taken together, these results suggest that modifications to
luteal support paradigms need to be considered given that most pro-
grammed oocyte recipient cycles are steroidogenic by the sixth week of
gestation.
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THE EFFECTS OF ENDOMETRIAL INJURY FOR FROZEN-
THAWED BLASTOCYST TRANSFER IN HORMONE REPLACE-
MENT CYCLES. Y. Matsumoto, M. Yata, H. Ogata, S. Ogata,
S. Kokeguchi, M. Shiotani. HanabusaWomen’s Clinic, Kobe, Hyogo, Japan.

OBJECTIVE: To evaluate if local endometrial injury (endometrial
scratch) could improve the rates of clinical pregnancy and ongoing preg-
nancy after frozen-thawed blastocyst transfer in hormone replacement cy-
cles.
DESIGN: Prospective randomized controlled trial.
MATERIALS AND METHODS: A total of 77 patients, less than 40

years of age, who had a history of at least two unsuccessful embryo trans-
fers and received blastocyst transfer during hormone replacement cycle
between February and June 2013, were enrolled in this study.The patients
were allocated into two groups according to the last digit of their clinical
record number: an experimental group (n¼22) that excluded patients who
disagreed or couldn’t undergo in the appropriate period, and a control
group (n¼55).In the experimental group, the endometrial scratch was per-
formed once with an Endocyte� endometrial sampler during the luteal
phase of the cycle preceding the blastocyst transfer.The primary outcome
measure was the clinical pregnancy rate. The secondary outcome measure
was the ongoing pregnancy rate.All the patients in case the experimental
group provided written informed consent. The study procedures were
approved by the Institutional Review Board of the Hanabusa Women’s
Clinic.
RESULTS: No significant differences were found between the groups in

terms of age or previous number of failed embryo transfers. The clinical
pregnancy rate in the experimental group was 45.5%, while that of the con-
trol group was 21.8 %( p <0.05). The ongoing pregnancy rate was 100% in
the experimental group, while that in the control group was 50.0%(p
<0.05).
CONCLUSION: To the best of our knowledge, this is the first report on the

effect of endometrial local injury (endometrial scratch) on frozen-thawed
blastocyst transfer in hormone replacement cycles.
In this study, the clinical and ongoing pregnancy rates in the exper-

imental group were significantly higher than in the control group. In
recent studies, the mechanical manipulation of the endometrium in
the cycle preceding ovarian stimulation for in vitro fertilization and
embryo transfer was shown to improve implantation rates in patients
with unexplained recurrent implantation failure. We consider that,
even for frozen-thawed blastocyst transfer, endometrial injury may in-
crease pregnancy rates, and decrease the risk of miscarriage in patients
less than 40 years of age with a history of at least two unsuccessful
embryo transfers.

Cycle
Day

Estradiol
(pg/mL) P-value

Progesterone
(ng/mL) P-value

28 478.7 - 31.1 -
30 533.8 N.S. 33.2 N.S.
32 529.2 N.S. 32.7 N.S.
34 530.3 N.S. 34.0 N.S.
35 574.2 P¼0.0022 33.3 N.S.
42 746.8 P<0.0001 35.6 P<0.0001

N.S.- not statistically significant
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SHOULD WE PERSIST WITH OVULATION INDUCTION AND
INSEMINATION IN WOMEN WITH MALE FACTOR
INFERTILITY? C. Chatzicharalampous,a D. Patel,a N. Virji,b

J. R. Stelling,b,c M. A. Bray.a,b aObstetrics and Gynecology, The Brooklyn
Hospital Center, Brooklyn, NY; bReproductive Specialists of New York,
Mineola, NY; cObstetrics and Gynecology, Stony Brook University School
of Medicine, Stony Brook, NY.

OBJECTIVE: The FORT-T trial (1, 2) has demonstrated that moving
quickly to IVF in women over forty leads to shorter time to pregnancy.
Similar results were found on the FAST-T trial for younger women (3). How-
ever, for a variety of reasons (financial, geographic or personal) not all
women have access to IVF. We sought to determine if persistence with
Ovulation Induction and Intrauterine Insemination (OI/IUI) beyond three cy-
cles was other than an exercise in futility in women diagnosedwith or without
male factor infertility.

DESIGN: A retrospective cohort study of 3203 patients who underwent
7,641 OI/IUI cycles from 2001 to 2008.

MATERIALS ANDMETHODS: Women undergoing IUI/OI were group-
ed by age category (20-37 and 38-42) and by ovulation induction cycle group
(1-3 and 4-6). The primary outcomewas clinical pregnancy rate (CPR) which
required the presence of a gestational sac on sonogram. For statistical anal-
ysis we used Chi-square, Fisher’s Exact test and Life-Table Analysis. A P-
value<0.05 was considered statistically significant.

RESULTS: For women without male factor infertility the cumulative CPR
was, as expected, higher in young vs. older women (p<0.0001) but not signif-
icantly different between cycle groups (1-3 vs. 4-6), regardless of age. For
women with male-factor only infertility, older women had a significantly
lower cumulative CPR in the first three OI/IUI cycles. However, in cycles
4-6, the older women attain equal success as the younger ones.

Clinical Pregnancy Rates by Age Group and Male-Factor Status

Age Group Cycles
Male Factor
CPR(%)

Non-male
Factor CPR(%)

20-37 1-3 9.5 19.4
4-6 8.1 17.2

38-42 1-3 4.5* 12.3y
4-6 8.3 9.4y

CPR: Clinical Pregnancy Rate, * Statistically significant (p<0.05),
yStatistically significant (p<0.001)

CONCLUSION: Cumulative success rates with OI/IUI are lower in all
cases of male-factor only infertility. In an ideal world, IVFwould be the start-
ing point for these couples. However, the equivalent success rates of older
and younger women with male factor infertility in cycles 4-6 suggests that
persistence with IUI is not an exercise in futility in women with limited or
no access to IVF. Future study is needed to determine if the improvement
in cycles 4-6 is secondary to more aggressive ovulation induction.
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EFFECTIVENESS OF VIDEO-BASED TEACHING IN THE USE OF
INJECTABLE FERTILITY MEDICATIONS: A RANDOMIZED
CONTROLLED PILOT STUDY. A. B. Patel, M. Matthews. Obstetrics
& Gynecology, Carolinas Medical Center, Charlotte, NC.

OBJECTIVE: To determine if video-based teaching is effective for patient
education of injectable infertility medications.

DESIGN: Prospective randomized controlled pilot study.
MATERIALS AND METHODS: English-speaking infertility patients

requiring Gonal-F injections who presented to Carolinas Medical Center
Women’s Institute were included. Patients with prior experience using inject-
able medications and medical personnel were excluded. Study participants
were randomized to a video-based teaching modality (n¼24) or a standard
one on one didactic session with a pharmacist experienced in injection teach-
ing (n¼20). After the teaching session, participants were asked to complete a

post-test to assess their knowledge regarding Gonal-F injections. On the third
day after starting home injections, participants completed a follow up survey
to evaluate their satisfaction with their teaching modality. The primary
outcome assessed was performance on the post-test. Secondary outcomes
were time required for teaching and patient preference of teaching method.
A chi-square or Fisher’s exact test with a 95% confidence interval was used to

analyze categorical data. For interval data, the t-test, was employed. If interval
data was not normally distributed or the data was ordinal, the Wilcoxon rank
sum test was employed. SAS Enterprise Guide�, version 5.1 was used for anal-
ysis. A two-tailed p-value of less than 0.05was considered statistically significant.
RESULTS: Video-based learners scored significantly higher on the post-

test comparedwith those randomized to a standard didactic session (92% cor-
rect compared with 82%, P¼0.0277). On average, video-based teaching
requiring less time than a one-on-one didactic session (6.9 minutes compared
with 10.1 minutes, P¼0.0036). Despite their performance on the post-test,
72% of video-based learners would prefer a one-on-one didactic session.
85% of video-based learners would prefer additional teaching compared to
25% of those randomized to a didactic teaching session.
CONCLUSION: Although patients preferred one-on-one injection training,

video-based teaching was more effective in educating patients on appropriate
injectable administration and a more time efficient teaching modality.
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IN VITRO FERTILIZATION (IVF) PATIENTS ONLINE BEHAV-
IORS: HOW DOTHEY BROWSE THEWEB ABOUT INFERTILITY
ISSUES AND WHAT ARE THEY LOOKING FOR
ONLINE? A. Futeral,a L. Dugay,b M. Stafford Bell,c J. Greindl,d

I.-J. Kadoch,e A. Ajayi,f S. Patel,g G. Baccino,h R. Nunez,i S. L. Tan.j
aMedical Safari, Phillip, ACT, Australia; bFertility North, Joondalup, West-
ern Australia, Australia; cCanberra Fertility Centre, Deakin, ACT, Australia;
dPMA Chirec, Hôpital de Braine-l’Alleud, Braine-l’Alleud, Wallonia,
Belgium; eCentre PMA, Centre Hospitalier de l’Universit�e de Montr�eal,
Montr�eal, QC, Canada; fNordica Fertility Centre, Ikoyi, Lagos, Nigeria;
gVita Fertility Clinic, Mumbai, Maharashtra, India; hFIV Madrid, Madrid,
Spain; iClinica Tambre, Madrid, Spain; jOriginelle, Montr�eal, QC, Canada.

OBJECTIVE: International study on patients online behaviors to better
understand and match their quest for information about infertility.
DESIGN: Specific survey including 24 questions assessing participants

online behavior. Significance was set at P<0.05.
MATERIALS AND METHODS: Retrospective, non-randomized, cross-

sectional study stratified across 9 centres in 6 countries from October 2013
till April 2014. 744 consecutive participants answered the survey.
RESULTS: 72% of participants searched online about infertility. 63% of re-

spondents browsed for 1 hour or more. Overall, 37% used mobile devices. with
significant difference between Australia (51%) and India (20%). The main
source of online information came from Google (59%). Content was the the
most important factor while browsing (60%). Overall, when looking for infor-
mation about infertility, description about treatments and emotional/psycholog-
ical aspects were the leading 2 topics searched, 28 and 25%, respectively.
Participants across the 6 countries consistently expressed interest for additional
informationabout complementary treatments (35%)andemotional aspects/psy-
chological advices during treatment (17%). The 2most appreciated illustrations
for infertility were medical pictures (24%) and pictures of babies (21%).
CONCLUSION: Results showed relatively consistent online behaviors

across countries. Majority of respondents spent time looking for information.
Infertility being a topic not necessarily familiar to many, 63% of participants
were apparently willing to dedicate time getting more familiarized with it.
Among the most common subjects searched about infertility, emotional
and psychological aspects were quite significant. This could indicate that
many patients look for alternative approaches to cope with the emotional
burden often associated with IVF. Two factors should be influential while
developing patient communication: the need for valuable content and themo-
bile responsiveness of information.
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MANYCOUPLESSTILLDECLINEESETDESPITEFINANCIAL IN-
CENTIVES: AN UPDATE. F. I. Sharara.a,b aVirginia Center for Repro-
ductive Medicine, Reston, VA; bOB/Gyn, George Washington University,
Washington, DC.

OBJECTIVE: Multiple pregnancies remain the most common cause of
maternal, fetal, and perinatal morbidities. Strategies to increase eSET use
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in the US have been frustrating especially in states with no ART mandates,
and patient resistance remains a major barrier to significant implementation.
We sought to increase eSET adoption by offering significant financial incen-
tives to offset some of the costs associated with ART.

DESIGN: Prospective, pilot study.
MATERIALS AND METHODS: All women < 38 yo proceeding with

ART were consented for participation in a novel program to incentivize
them to undergo eSET, including couples with prior failed cycles, women
with uterine fibroids or prior uterine surgery, and women with diminished
ovarian reserve. Only couples with very severe male factor (testicular
sperm or counts < 1 million/cc) were excluded. To date, 68 women (<
38 yo) have participated in the study. All couples had an extensive consul-
tation stressing the perinatal, neonatal, and maternal morbidities associ-
ated with twin gestation before starting ART. Couples were provided
with free gonadotropins (Menopur), free embryo freezing of all extra
blastocysts, and free storage for the first year if they agreed to have an
eSET.

RESULTS: Between October 2012 and April 2014, 68 couples were con-
sented for their participation in this novel program. Of the 68 couples, 41
(60.3%) agreed to have an eSET after counseling. 27 couples (39.7%)
declined to participate despite an extensive review of the increased morbid-
ities associated with twins. Of the 68 couples, 59 cycles were completed to
date, and the clinical PR was 72.9% (43/59), and ongoing/delivery PR
were 55.9% (33/59). The clinical and ongoing/delivered PR in the eSET
group were 72.3% (27/37) and 56.8% (21/37), compared to 72.7% (16/22)
and 54.5% (12/22) for the DET group (P¼NS). The incidence of twin gesta-
tion in the DET group was 30% (6/20). Couples in the DET group were coun-
seled again at the time of ET, and three couples underwent eSET. One case of
dichorionic-diamniotic twin gestation has been encountered to date in the
eSET group.

CONCLUSION: Despite significant financial incentives and high ongoing
PR, nearly 40% of couples eligible declined to have an eSET, not out of fear
of lower success rate but because they want twins. By using this innovative
trial and extensive counseling before ART start, and again at the time of ET,
we were able to increase our eSET rate to over 60%. Short of mandating
eSET, it seems many couples in the US will remain reluctant to have an
eSET despite an excellent pregnancy rate.

Supported by: Ferring.
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INFERTILITY PATIENTS’ MOTIVATIONS FOR AND EXPERI-
ENCES OF CROSS BORDER REPRODUCTIVE SERVICES
(CBRS): A PARTIAL TRANS-THEORETICAL MODEL. S. Lui,
E. Blyth, K. Chirema. School of Human and Health Sciences, University
of Huddersfield, Huddersfield, West Yorkshire, United Kingdom.

OBJECTIVE: Cross border reproductive services (CBRS) is a growing
phenomenon. CBRS is the travel by infertile patients from one country or
jurisdiction where access to treatment is limited or unavailable to another
country or jurisdiction to seek infertility services. Both the American Society
for Reproductive Medicine (ASRM, 2013) and European Society of Human
Reproduction and Embryology (Pennings et al., 2008) have provided guid-
ance and recommendations for CBRS. There are numerous reasons for
CBRS (Pennings et al., 2008) and CBRS is an under-researched and un-
der-theorised area (Inhorn and Gurtin, 2011) of health research.This study
provided themes on the decision making process of CBRS patients and con-
textualised them within a partial trans-theoretical model (Prochaska and Di-
Clemente, 1983).

DESIGN: Data were collected via asynchronous email interviews.
MATERIALS AND METHODS: Data regarding CBRS were collected

from 26 participants by means of asynchronous email in-depth semi-struc-
tured interviews via Infertility Networks between April and November,
2010. SPSS v20 was used to analyse the quantitative descriptive data
whereas NVivo 10 software aided the systematic thematic coding method
within a Straussian Interpretative Grounded Theory methodological
perspective.

RESULTS: Participants’ motivations for and experiences of CBRS are
complex. Seven stages emerged to describe patients’ CBRS journey. 1.
Pre-contemplation: participants had no awareness of their own infertility;
2. Contemplation: participants became aware of their infertility and facil-
ities at home and of the possibility of CBRS; 3. Preparation: participants

actively researched information about CBRS using internet/infertility net-
works; 4.Action: participants took specific steps to initiate CBRS; 5:
Maintenance: participants’ expectations and experiences had an important
impact on whether or not they would continue on their CBRS journey; 6:
Exit: Some participants successfully built their family. Others’ overall
experience was negative, their expectations were not met and they
decided to quit treatment; 7: Relapse: some participants re-engaged
with infertility treatment to build their family; some participants re-
considering their decision regarding infertility treatment either at home
or using CBRS again.
CONCLUSION: Participants have diverse motivations for and experi-

ences of CBRS. A partial trans-theoretical model could explain some of
the decision making process in seeking CBRS.
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TOWARD A PROGRAM OF SINGLE EMBRYO TRANSFER:
REDUCINGMULTIPLE GESTATION RISK USING CCS. P. Chenette,
I. Ryan, C. Givens, E. Fischer, J. Conaghan. Pacific Fertility Center, San
Francisco, CA.

OBJECTIVE: Single Embryo Transfer (SET) after Comprehensive Chro-
mosome Screening (CCS) assists in multiple gestation risk reduction. Devel-
opment of a clinical program.
DESIGN: Retrospective.
MATERIALS AND METHODS: A private IVF clinic developed a pro-

gram to reduce multiple gestation risk. After program leaders committed
to the concept, a consistent message, educational materials, a lecture series,
and clinical and laboratory protocols were developed encouraging SET after
CCS. Frozen embryo transfers from 2012 and 2013 were analyzed. Embryo
transfer number was at physician and patient’s discretion. Primary grouping
was all FETs, CCS, and non-CCS. Secondary was age groups <35, 35-37,
38-40, 41-42, >42, and OD (Ovum Donation). Comparison of transfers
per year assessed patient acceptance.
RESULTS: 1034 FETs were performed, CCS¼345, non-CCS¼689. Preg-

nancy ratewas all FET¼56%, CCS¼64%, non-CCS¼52%. Average number
of embryos transferred was all FET¼1.27, CCS¼1.1, non-CCS¼1.35. Mul-
tiple gestation risk was all FET¼17.6%, CCS¼11.8%, non-CCS¼21.1%.
From 2012 to 2013, all FETs increased 17%, CCS transfers increased
260%, non-CCS transfers decreased 19%. Multiple gestation risk declined
in most groups.

FET Results

All FETs <35 35-37 38-40 41-42 >42 OD Total

Transfers 280 153 151 40 12 398 1034
CPR all FET 53.6% 64.7% 66.9%55.0%41.7% 51.3% 56.2%
IR all FET 51.6% 63.6% 61.4%43.1%31.3% 44.9% 51.6%
#ET all FET 1.22 1.20 1.37 1.28 1.33 1.29 1.27
Multiple Rate 19.3% 16.2% 22.8% 0.0% 0.0% 16.7% 17.6%

CCS
Transfers 90 72 77 23 10 73 345
CPR CCS 51.1% 69.4% 74.0%65.2%50.0% 65.8% 64.1%
IR CCS 52.0% 73.3% 72.9%65.2%50.0% 65.5% 64.6%
#ET CCS 1.13 1.04 1.10 1.00 1.00 1.15 1.10
Multiple Rate 17.4% 10.0% 8.8% 0.0% 0.0% 16.7% 11.8%

non-CCS
Transfers 190 81 74 17 2 325 689
CPR non-CCS 54.7% 60.5% 59.5%41.2% 0.0% 48.0% 52.2%
IR non-CCS 51.5% 56.9% 53.3%25.0% 0.0% 40.9% 46.4%
#ET non-CCS 1.26 1.35 1.65 1.65 3.00 1.32 1.35
Multiple Rate 20.2% 22.4% 40.9% 0.0% 0.0% 16.7% 21.1%

CONCLUSION: A program in SET requires a program commitment, a
consistent message, patient and staff education, and optimized clinical
and laboratory services. Patients accept this program in increasing
numbers. Pregnancy rate was improved after CCS in all ages over 35.
Fewer embryos were transferred, and multiple gestation risk was reduced,
after CCS in all ages. In women over 35, CCS improved the implantation
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rate. In women under 35, CCS did not change implantation or pregnancy
rates, but there was a trend to fewer embryos transferred after CCS. Patient
acceptance, with appropriate education, is accelerating. CCS FET increased
over the two-year period.
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IMPROVING ICSI OUTCOMES BY ADDING MYO-INOSITOL TO
THE SEMEN PREPARATION PROCEDURES: A PROSPECTIVE,
RANDOMIZED SIGLE BLIND TRIAL ON SIBLING-
OOCYTE. P. Rubino,a G. Carlomagno,b S. Chigioni,a G. Galofre Balles-
teros,a A. Quagliariello,a A. G. Baglioni.a aTecnolab s.r.l., Milano, MI, Italy;
bR&D, Lo.Li. Pharma, Rome, RM, Italy.

OBJECTIVE: The aim of the study was to evaluate whether myo-inositol
(MI) treatment during semen preparation procedures is able to improve fertil-
ization rate (FR) and embryo quality (EQ) after ICSI.

DESIGN: The study was designed as a prospective randomized single
blind controlled trial on sibling-oocyte and was performed from March
to December 2013 (NCT02050672). Before recruiting, the sample size
was calculated via a power analysis and the FR was designed as primary
outcome. In particular, based on a difference of 15% on the FR, and power
of 90% and confidence of 95%, a minimum of 210 oocytes per group were
required.

MATERIALS AND METHODS: Inclusion criteria: 1)couple counseled
for ICSI due to male factor; 2) fresh cycles 3) men with ejaculated sper-
matozoa; 3) women age of >35 yrs; 4) R2 MII oocyte retrieved. At ovum
pick up, oocytes were randomly divided in two groups. Mature oocytes of
one group (MI) were injected with spermatozoa prepared with routinely
used media enriched with 2mg/ml of MI (Andrositol�LAB Lo.Li.
Pharma), mature oocytes of the other group (CTR) were injected with
spermatozoa prepared with routinely used media. Secondary outcome
was the EQ. A blinded embryologist performed ICSI procedure and
embryo evaluation.

RESULTS: In summary, FR cleavage rate (CR) and EQ were significantly
higher in MI group. Furthermore, significantly more embryos of the MI
group were transferred at day 3; noteworthy, the blind researcher has chosen
to transfer only embryos belonging to the MI group with a significant higher
frequency.

ICSI Outcomes

MI CTR P value

Oocyte injected 262 238
Oocyte Fertilized 205 146
FR 78% 61% <0.0001
N�Emb D2 205 142
CR 100% 97% 0.0292
Grade 1Emb(%) 117(57%) 62(44%) <0.0001
Grade 2Emb(%) 60(29%) 59(42%)
Grade 3Emb(%) 19(9%) 40(28%) <0.0001
ETD3(%) 71(35%) 34(23%) 0.0221
N� BL 53 41
BL rate 40% 38%
TOT ET 87 60
PURE ET 46 18 0.0047

CONCLUSION: It is known that the FR and the EQ directly depend on the
mitochondrial membrane potential (MMP) of the sperm cells that fertilize the
oocyte[1]. Having this in mind the drop of the MMP caused by the semen
preparation procedures has to be considered as one of the main issue that
need to be addressed in order to improve ART efficiency[2]. In previously
published paper, it has been reported that MI is able to increase the Sperm
MMP in both normospermic and OAT patients[3, 4]. According to our find-
ings, MI treatment by increasing the sperm MMP, increases the FR and EQ
allowing the ART to likely perform a step towards the increase of the implan-
tation rate.

Supported by: Lo.Li. Pharma provided the product for the study free of
charge.
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AGE-SPECIFIC DROP-OUT RATES FOLLOWING MINIMAL
OVARIAN STIMULATIONANDNATURAL CYCLE IVF: ANALYSIS
OF A 3-YEAR COHORT INVOLVING 2876 TREATMENT CYCLES
FROM A SINGLE, JAPANESE CENTER. S. Kawachiya, D. Bodri,
M. Kondo, R. Kato, Y. Katsumata, T. Matsumoto. Kobe Motomachi
Yume Clinic, Kobe, Hyogo, Japan.

OBJECTIVE: Currently there is a lack of published studies (Verberg et al,
2008) evaluating treatment discontinuation following the use of mild IVF ap-
proaches. We aimed to calculate overall and age-specific drop-out rates in a
large cohort of mild IVF treatment cycles from our center.
DESIGN: A single-center retrospective review performed between

November 2008 and December 2011.
MATERIALS AND METHODS: Natural cycle IVF or clomiphene-based

minimal ovarian stimulation was coupled with a universal single embryo
transfer (SET) policy and increased use of delayed frozen-thawed blastocyst
transfer. Per cycle and cumulative drop-out rates (after 9 cycles) were calcu-
lated for the entire cohort and according to six female age categories (26-34,
35-37, 38-40, 41-42, 43-44, 45-52 years).
RESULTS: 727 consecutive infertile patients (mean age 38.4�4.5, range:

26-52 years) underwent 2876 treatment cycles (median: 4, range: 1-26). Cu-
mulative live birth rates (conservative estimate) were 65, 60, 39, 15 and 5% in
26-34, 35-37, 38-40, 41-42 and 43-44 years old patients, respectively. No live
births occurred inR45 year-old patients. For the entire cohort per cycle drop-
out rates varied between 13-25%whereas 56% of the initial cohort discontin-
ued treatment after 9 cycles. Age-specific cumulative drop-out rates gradually
increased with advancing female age and were 35, 40, 57, 73, 82 and 83% for
26-34, 35-37, 38-40, 41-42, 43-44 and 45-52 years old patients, respectively.
CONCLUSION: Per cycle drop-out rate was considerably lower than pub-

lished discontinuation rates following conventional IVF treatment (usually
above 50%). This suggests decreased physical/ psychological burden and
improved patient tolerance which might play an important role in compen-
sating for the lower per cycle success rate associated withmild IVF protocols.
Despite the lack of active censoring from the medical staff cumulative drop-
out rates were steadily increasing with advancing female age.

ART OUTCOME PREDICTORS - CLINICAL II
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DON’T WAIT TO FREEZE YOUR EGGS: AS AGE INCREASES
SIGNIFICANTLY MORE EGGS ARE NEEDED TO GENERATE A
NORMAL EMBRYO. M. Brower,a D. Hill,b,c H. Danzer,b,c

M. Surrey,b,c S. Ghadir,b,c B. Lim,d S. Munne,d J. Barritt.b aOb/Gyn, Uni-
versity of California Los Angeles, Los Angeles, CA; bART Reproductive
Center, Beverly Hills, CA; cSouthern California Reproductive Center, Bev-
erly Hills, CA; dReprogenetics, Los Angeles, CA.

OBJECTIVE: In recent years the outcomes after oocyte cryopreservation
(OC) have been significantly improved due to vitrification. However, most of
the literature on OC outcomes is in women under the age of 35. Little is known
about the usefulness of OC as a means of fertility preservation in older women.
The aim of this study was to calculate the number of oocytes a woman would
need tohave retrieved inorder to create a single euploid embryobasedonherage.
DESIGN: Retrospective data analysis from a single private fertility clinic.
MATERIALS AND METHODS: Data for all patients (n¼350) undergo-

ing in vitro fertilization for gender selection through preimplantation genetic
screening (PGS) by array comparative genomic hybridization between 1/
2008 and 3/2014 were analyzed. Patients undergoing PGS for gender selec-
tion were used as a proxy for fertile couples. The subjects were divided into 5
groups based on the SARTage groups. The total number of oocytes retrieved,
number of embryos available for biopsy, and number of euploid embryos
were compared between the groups using an ANOVA.Within each age group
we calculated the number of retrieved oocytes needed to generate a single
euploid embryo by dividing the mean number of oocytes retrieved by the
mean number of euploid embryos. The calculation thus took into account
the women who did not make any normal embryos.
RESULTS: The numbers (mean � SE) of oocytes retrieved, embryos

available for biopsy, and euploid embryos decreased significantly with
advancing age.
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ICSI Outcomes

MI CTR P value

Oocyte injected 262 238
Oocyte Fertilized 205 146
FR 78% 61% <0.0001
N�Emb D2 205 142
CR 100% 97% 0.0292
Grade 1Emb(%) 117(57%) 62(44%) <0.0001
Grade 2Emb(%) 60(29%) 59(42%)
Grade 3Emb(%) 19(9%) 40(28%) <0.0001
ETD3(%) 71(35%) 34(23%) 0.0221
N� BL 53 41
BL rate 40% 38%
TOT ET 87 60
PURE ET 46 18 0.0047

CONCLUSION: The average number of oocytes that would be expected to
yield a normal embryo increases significantly after the age of 37 and almost
exponentially after the age of 42. A 42-year-old would need to undergo
approximately 11 stimulation cycles in order to produce the 103 oocytes
that would be expected to generate a single normal embryo. Women should
be made aware of the challenges of fertility preservation with advancing age
so that they can seek treatment at ages that will allow them the greatest op-
portunity for success.
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EGG DONATION PRODUCES SIMILAR PREGNANCY RATES
WITH THE BLASTOCYST TRANSFER FROM FRESH OR VITRI-
FIED OOCYTES. T. S. Domingues,a,b T. Criscuolo,a R. Mazetto,a

M. Nicolielo,a T. C. S. Bonetti,a,b E. L. A. Motta.a,b aHuntington Reproduc-
tiveMedicine, Sao Paulo, SP, Brazil; bGynecology, Federal University of Sao
Paulo, Sao Paulo, SP, Brazil.

OBJECTIVE: Advances in reproductive techniques have provided the op-
portunity to concept from oocytes banks. However, initial trials on oocyte
cryopreservation have presented limited outcomes, probably due to the spin-
dle misalignment and errors in the chromosomal arrangement, as a conse-
quence to the ice formation during the process. Recently, improvements in
method and the introduction of the vitrification allow better clinical outcomes
and oocyte vitrification was included in the in vitro fertilization (IVF)
routine. The aim of this study was to evaluate the clinical outcomes in an
egg donation program, comparing the results from fresh or vitrified oocytes
following the blastocyst transfer.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: 122 oocyte donation cycles were car-

ried out in 2013-2014. All donor patients were younger than 30 years of
age and cycles of oocyte receptors were split into two groups according
with oocyte origin: Fresh (n¼54) or Vitrified (n¼68). All oocytes were
fertilized by ICSI using ejaculated sperm and blastocyst transfer placed
on days 5-6. Endometrium preparation was performed with 4 mg of estra-
diol valerate plus 800mg of micronized progesterone according to standard
protocols.

RESULTS: Recipients presented similar age (Fresh 41.4�3.5 vs Vitri-
fied: 42.4�4.5; p¼0.157) and ovarian insufficiency was diagnosed as
the main infertility factor in both groups (Fresh: 83.8% vs Vitrified:
79.6%; p¼0.551). Fresh group received mainly more mature oocytes to
be injected compared to the vitrified (10.1�2.8 vs 8.5�1.5; p<0.001).
2PN rate (79.5% vs 78.8%; p¼0.770), blastocyst rate (50.4% vs 53.9%;
0.318) and number of blastocyst transferred (2.1�0.5 vs 2.2�0.6;
p¼0.918) were similar between Fresh and Vitrified groups, respectively.
Clinical pregnancy were 55.6% in Fresh and 60.0% in Vitrified groups
(p¼0.625).

CONCLUSION: Our findings suggest that vitrified oocytes result in
similar pregnancy rates compared to fresh oocytes with the blastocyst trans-
fer in an egg donation program.Moreover, vitrified oocytes could allow a bet-
ter cycle schedule and starting with a lower number of oocytes to be
fertilized. Hence, we speculate the egg bank with vitrified oocytes could
be safety carried out in an egg donation program.
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CERVICAL CONISATION DOUBLES THE RISK OF PRETERM
AND VERY PRETERM DELIVERY IN ART TWINS - NATIONAL
CONTROLLED COHORT STURY. A. Pinborg,a G. Ortoft,b

A. Loft,c H. J. Ingerslev.c aHvidovre Hospital, University of Copenhagen,
Hvidovre, Copenhagen, Denmark; bFertility Clinic, Rigshospitalet, Univer-
sity of Copenhagen, Østerbro, Copenhagen, Denmark; cDepartment of Ob-
stetrics and G�ynecology, Skejby Hospital, University of Aarhus, Skejby,
Aarhus, Denmark.

OBJECTIVE: The primary aim of this study was to assess the prevalence
of cervical dysplasia and conization in ART singleton and twin deliveries
compared with naturally conceived deliveries. The second aim was to
explore the risk of preterm and very preterm birth in women conceiving after
ART with a history of cervix dysplasia or conization to elucidate, if these
women should be recommended single embryo transfer.
DESIGN: National controlled cohort study comparing the risk of preterm

birth in ART pregnancies, where the mother had a previous conisation with
mothers without previuous conisation. Stratification was performed for
singleton and twin pregnancy and statistical adjustments were made for
maternal age and parity.
MATERIALS ANDMETHODS: We assessed the preterm birth rate in all

ART singleton (n¼16,923) and ART twin deliveries (n¼4829) identified
through the Danish national registers from 1995-2009. A random sample
of spontaneously conceived (SC) singletons, two-fold the size of the ART
singleton group matched by date and year of birth (n¼33,835) and all SC
twin deliveries was also extracted (n¼15,112). Data on cervical diagnoses
were obtained from the Danish Registry of Pathology (DRP) further we
used the IVF register and the birth register.
RESULTS: In ART singleton deliveries the preterm birth rate (PTB) rate

was 13.1% vs. 8.2% in women with and without conisation respectively
with an adjusted odds ratio (aOR) 1.56 (95%CI 1.21-2.01). In ART twin de-
liveries the prevalence of PTB was 58.0% vs. 41.3% in women with and
without conization respectively with aOR 1.94 (95%CI 1.36-2.77), and the
risk of very PTB was also doubled. Previous dysplasia also increased the
risk of very PTB in ART twins (aOR 1.74, 95%CI 1.04-2.94). Cervical
dysplasia did not increase the risk for any of the other outcomes in ART sin-
gletons or twins.
CONCLUSION: In ART twin pregnancies with prior conization in the

mother, 58 % are born preterm, and the risk of PTB and very PTB is doubled.
Irrespective of female age and prior number of ART cycles, single-embryo
transfer should be recommended in women with prior conization since the
prevalence of PTB is reduced from 58% in twins to 13% in singletons, where
the mother had conisation. There is an additive effect of conisation and twin
pregnancy on the risk of preterm birth in ART pregnancies.
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EARLY LUTEAL SERUM LEVELS OF BIOMARKERS ARE PRE-
DICTIVE OF PRETERM DELIVERY (PTD) IN SINGLETON IVF
PREGNANCIES. T. Kanninen, S. Spandorfer, D. Goldschlag,
S. Witkin. The Center for Reproductive Medicine and Infertility, Weill Cor-
nell Medical College, NY, NY.

OBJECTIVE: A variety of mediators interact with the fetus and endome-
trium to influence implantation and embryo survival. We investigated serum
concentrations of 13 biomarkers in IVF patients to determine their possible
association with PTD in singleton IVF pregnancies.
DESIGN: We evaluated a retrospective cohort (matched by age, prior

pregnancy history, BMI, IVF response and number of embryos replaced)
of 103 singleton pregnancies after IVF, utilizing sera from days 28 (initial
pregnancy test) and 35 (1 week after the initial pregnancy test). There
were 35 (34 %) with PTD (< 37 WGA) and there were 68 (66.0%) with
term deliveries.
MATERIALS ANDMETHODS: Serum levels of 13 different compounds

were determined by quantitative ELISAs by investigators blinded to preg-
nancy outcome. Data was analyzed by Fisher’s exact test for categorical vari-
ables and non-parametric tests for continuous variables.
RESULTS: On day 28, the following compounds independently predicted

PTD of a singleton IVF pregnancy – Interleukin (IL)-13, Human Epididymis
Protein 4 (HE4), IGF-2 and Secretory Leukocyte Protease Inhibitor (SLPI).
On day 35, the following biomarkers independently predicted PTD of a
singleton IVF pregnancy – IL-6, IGF-1, IL-13 and IGF-2. There were no as-
sociations between levels of these biomarkers and cause of infertility. Given
that IGF-2 was significant over both time periods, we evaluated the change of
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IGF-2 as a predictor of PTD. When IGF-2 was stable over the 2 time frames,
there was significantly more likely to be a full term delivery (p ¼ 0.02).

CONCLUSION: Circulating biomarker levels as early as the day of the
pregnancy test (CD#28) are highly predictive of PTD of a singleton IVF preg-
nancy.

Supported by: Institutional.
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SERUM 17-HYDROXYPROGESTERONE (17-OHP) LEVELONDAY
7 OF EMBRYO TRANSFER IS A STRONG INDICATOR OF IM-
PLANTATION ANDA RELIABLEMARKER TO DISTINGUISH BE-
TWEEN SINGLETON AND TWIN PREGNANCY IN IVF
CYCLES. B. N. Chimote, N. M. Nath, N. N. Chimote,
N. M. Chimote. Biochemistry, Embryology, Reproductive Endocrinology,
Vaunshdhara Clinic and Assisted Conception Centre, Nagpur, Maharashtra,
India.

OBJECTIVE: To evaluate 17-hydroxyprogesterone (17-OHP) levels in
post embryo transfer serum samples as a determinant of endometrial recep-
tivity and conception in IVF cycles.

DESIGN: Prospective clinical study without randomization.
MATERIALS AND METHODS: Standard ovarian stimulation with

antagonist protocol was followed in 336 fresh IVF cycles involving day3/
day5 embryo transfer (ET). Serum levels of 17-OHP, estradiol (E2) and pro-
gesterone were measured by radioimmunoassay on days7 and 14 post ET.
Luteal phase was Supported with micronized Progesterone injection.Clinical
Pregnancy Rate (CPR) was the main outcome measure. Statistical analysis
was done using Graph-pad prism V software.

RESULTS: 17-OHP levels on day7 (7.26�0.43 vs. 2.63 � 0.11 ng/ml,
P<0.0001) and day14 (10.31�0.72 vs. 2.41�0.22 ng/ml, P<0.0001) of ET
were significantly higher in pregnant (n¼98) vs. non-pregnant (n¼238) cy-
cles (CPR: 29.17%). The level not only showed a significant rise from
day7 to day 14 (7.26�0.43 to 10.31�0.72 ng/ml, p¼0.0002) within the preg-
nant group but day7 levels were also significantly elevated in cases of twin
(n¼25) vs. singleton (n¼73) pregnancies (11.15�0.86 vs. 5.91�0.39 ng/
ml, p<0.0001). Clinical Pregnancy rate below and above the median value
2.8 ng/ml was 6.87% (11/160, all singletons) and 49.43% (87/176, 62 single-
tons, 25 twins) respectively. Lower cutoff (25th percentile) value of>1.7 ng/
ml increased likelihood of pregnancy (ROCAUC: 96.43%, Sensi-
tivity:92.56%, Specificity:75.89%) whereas an upper cutoff (75th percentile)
of >4.9 ng/ml enhanced the chances of twin pregnancy by 26.96%. 17-OHP
levels did not differ significantly whether embryos were transferred on day3
or day5. Although serum E2 level on Day7 and day14 of ETwas significantly
higher in pregnant vs. non-pregnant group; its level on day7 of ET did not
differ significantly between singleton vs. twin pregnancies. Serum Progester-
one levels on d7 and day14 of ET did not differ significantly between non-
pregnant and pregnant (singleton as well as twins) groups.

CONCLUSION: Serum level of 17-hydroxyprogesterone (17-OHP) on
day7 of embryo transfer is a robust indicator of enhanced endometrial
response favorable for pregnancy. It is also a distinctive marker to clearly
distinguish between a singleton and twin pregnancy early on in an IVF cycle
even before the ultrasonograhic visualization of an embryo sac is possible.
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TO WHAT EXTENT CAN OOCYTES REPAIR SPERM DNA
FRAGMENTATION? T. Cozzubbo, Q. V. Neri, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medical College,
New York, NY.

OBJECTIVE: To identify the ability/extent of oocytes to cope and eventu-
ally repair sperm DNA fragmentation to grant competent embryo develop-
ment.

DESIGN: In ICSI couples we investigated the role of rising male gamete
DFI in relation to embryo development taking into consideration oocyte age
as an indicator of DNA repair capability.

MATERIALS ANDMETHODS: We identified couples undergoing infer-
tility treatment with recurrent ART failure (n¼115) that had sperm chromatin
analysis by TUNEL on their ejaculates. TUNEL was performed by adjusting
sperm concentration to 5x106/mL, fixing with 4% PFA, set in permeabilizing
solution, and incubated at 37oC with TUNEL reaction mixture. A minimum
of 500 spermatozoa were scored and each patient were deemed normal/
abnormal based on a 15%DFI threshold. Patients were ranked according to
increasing level of DFI then categorized according to maternal age. Each

subdivision of DFI was evaluated in relation to clinical pregnancy outcome
(presence of a fetal heartbeat).
RESULTS: This group of men (mean age 39.7�7yrs) had overall concen-

tration of 43.4�34million/ml, motility of 42.2�17%, normal morphology of
2.6�2%, and an average DFI of 14.0�10% (range 0.8-85.2%). For a specific
oocyte age group, we assessed the ability to generate clinical pregnancies
once injected with spermatozoa with worsening sperm DFI. There was no
clear impairment in pregnancy outcome in relation to the increasing DNA
fragmentation. In order to assess an age-related ability to buffer increasing
DNA fragmentation, we considered only younger couples. In fact, the %
35 year old women showed no difference in the ability of their embryo to
implant, independently of the rising sperm fragmentation rate. Indeed men
with a DFI of <10% yielded a pregnancy rate of 26.6% and those with up
to 40%DFI, the clinical pregnancy rate was still at 33.3%. When we looked
at couples that putatively have an impaired oocyte DNA repair mechanism
with a maternal age of >35yrs, the pregnancy rate dropped to 10.0% when
the DFI was just up to 20%.
CONCLUSION: We currently measure sperm DFI as a factor capable of

influencing embryo quality and implantation potential. However, we seem
to overlook the DNAse and polymerase activity that the oocyte orchestrate
on the male genome during sperm nuclear decompaction. Younger oocytes
retained DNA repair ability that can withstand sperm chromatin damage of
up to 40% while still granting pregnancies. From this observation we
conclude that older oocytes seem to be more sensitive to sperm chromatin
damage beginning just above the DFI threshold.
Supported by: Reproductive Medicine, Weill Cornell Medical College.
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ARE EUPLOIDY RATES DIFFERENT IN BLASTOCYSTS FROM
DONOR OOCYTES AND THOSE FROM YOUNG INFERTILE
PATIENTS? M. Alikani,a D. McCulloh,b J. Barritt,c J. Wilcox,d

A. Penzias,e M. Kettel,f S. Munne.g aNorth Shore University Hospital, Man-
hasset, NY; bNew York Univ. Fertility Center, New York, NY; cART Reprod.
Center & S. California Reproductive Center, Beverly Hills, CA; dHuntington
Reproductive Center, Pasadena, CA; eBoston IVF, Waltham, MA; fReproge-
netics, Livingston, NJ.

OBJECTIVE: To compare euploidy rates in blastocysts from donor oo-
cytes and those from young infertile patients.
DESIGN: Egg donation cycles and cycles from infertile patients <35

years were included in the study. Euploidy rates were compared and stratified
according to blastocyst cohort size.
MATERIALSANDMETHODS: Of 1544 PGS cycles of blastocyst biopsy

included, 557 were oocyte donation cycles and 987 were cycles involving
infertile patients <35 years. Indications for PGS included male factor, RIF,
RPL, or patient’s request. For egg donation cycles, PGSwas performed based
on patient request or the presence of severe male factor. Biopsied samples
were sent from 86 centers to the same reference laboratory and analyzed
by array CGH. The data were examined using multiple logistic regression
analysis considering the average incidence of euploidy per cycle, maternal
age and cohort size.
RESULTS: Average number of blastocysts biopsied was higher in egg do-

nors than infertile patients (8.4 vs. 6.1; p<0.001). Results are shown in the
below table. Overall euploidy rate was significantly higher in egg donors
than in young infertile patients (66% vs. 61%; p<0.001). The incidence of
euploidy was independent of maternal age within egg donors (avg. age
25.8yrs) and young infertile patients (avg age 31.4yrs) and numbers of bio-
psied blastocysts in both young infertile patients and egg donors.

Euploidy rates in egg donors and young patients

# blastocysts % euploid in Egg donors % euploid in Young Infertile

1-3 58% 61%
4-6 62% 60%
7-10 65% 62%
11-15 68% 63%
>15 66% 61%
TOTAL 66% 61%

CONCLUSION: Euploidy rates are higher in blastocysts from donor oo-
cytes than those from young infertile patients. This is both reassuring and
consistent with expectations. Although age is a confounder with respect to
ploidy, in this young population, it was not found to have an effect. Blastocyst
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euploidy was also independent of another confounder, namely, the number of
biopsied blastocysts. The rates were the samewhether one or>15 blastocysts
were biopsied for the same patient. The independence of euploidy rate from
cohort size was previously demonstrated in a large population of infertile pa-
tients of all ages. The finding is now confirmed for oocyte donors.
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BLASTOCYSTS AVAILABLE FOR BIOPSY ON DAY 5 ARE MORE
LIKELY TO RESULT IN A VIABLE PREGNANCY. O. O. Barash,
K. A. Ivani, S. P. Willman, N. Huen, L. N. Weckstein, S. C. Lefko. Repro-
ductive Science Center of the San Francisco Bay Area, San Ramon, CA.

OBJECTIVE: Comprehensive chromosomal screening has become a
routine test in many IVF practices around the globe. Reliable information
about euploidy status of the embryos created a background for significant
improvement in IVF treatment outcomes (Munn�e et. al., 2010). Many pa-
tients have euploid embryos with similar morphological characteristics bio-
psied on day 5 and day 6. The objective of this study was to evaluate
pregnancy rates in frozen embryo transfer cycles in which blastocyst were
biopsied on day 5 versus day 6.

DESIGN: A retrospective study of PGS outcome data from blastocysts
biopsied on day 5 or day 6 was conducted to identify differences in clinical
pregnancy and euploidy rates in embryos analyzed by SNP PGS.

MATERIALSANDMETHODS: 90 cycles of IVF treatment with PGS be-
tween January 2013 and March 2014 were included in the study. A total of
457 embryos were analyzed, 5.08�2.9 per case, for euploidy rates and blas-
tocyst morphology. 187 embryos were biopsied on day 5, and 270 embryos
were biopsied on day 6. All embryos were vitrified after biopsy. In 49 cycles
the blastocysts selected for transfer were biopsied on day 5, and in 41 cycles
blastocysts selected for transfer were biopsied on day 6. Mean age of the
women (36.72�4.61 years) and average number of transferred embryos
(1.22�0.42) were not different between the two groups. Pregnancy rate
was defined by the presence of a fetal heartbeat at 6-7 weeks of pregnancy.

RESULTS: Our data demonstrated a statistically significant difference
(p<0.05, c2¼5.79) in pregnancy rates between study groups: 73.47% (36/
49) for embryos biopsied on day 5 and 51.22% (21/41) for embryos biopsied
on day 6. Euploidy rate was significantly higher for embryos available for bi-
opsy on day 5 than on day 6 (66.9�4.7 percent and 52.6�3.9 percent, respec-
tively, p<0.05). The difference in clinical pregnancy rate was even more
dramatic for women over 38 years of age (mean age - 39.82�1.89 years):
86.96% (20/23) for day 5 biopsy and 50% (12/24) for day 6 biopsy. The
euploidy rate distribution exhibited similar values (60.76�4.5 percent and
45.99�2.7 percent, respectively, p<0.05).

CONCLUSION: Analysis of our data supports the idea that the dynamics of
embryo development in vitro, as well as the morphology and euploidy of the em-
bryos,may contribute to the determination of IVF treatment outcomes. Preferable
selection for blastocysts available for biopsy on day 5 may significantly improve
outcomes of infertility treatment, especially for women over 38 years of age.

ART OUTCOME PREDICTORS - LAB I
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CELL-FREE DNA INHUMANFOLLICULAR FLUIDAS NEWNON-
INVASIVE BIOMARKER OF EMBYO QUALITY. E. Scalici,a

S. Traver,a T. Mullet,b A. Ferri�eres,b M. Monforte,b C. Vincens,b

S. Hamamah.b aInstitute for Regenerative Medicine and Biotherapy, IN-
SERM U1040, CHU Montpellier, Saint Eloi Hospital, Montpellier, Langue-
doc-Rousillon, France; bART-PGD Department, CHU Montpellier, Arnaud
de Villeneuve Hospital, Montpellier, Languedoc-Rousillon, France.

OBJECTIVE: This study was for aim, to investigate if cell-free DNA
(cfDNA) in human follicular fluid (FF) could provide a new non-invasive pre-
dictive biomarker for embryo outcome.

DESIGN: In this prospective study, 100 FF samples were collected at oocyte
retrieval day from individual pre-ovulatory follicles, from 43 patients who
included after informed consent. Women received either long or short agonist
protocol. CfDNA levels weremeasured in each FF samples and comparedwith
IVF (n¼26) and intracytoplasmic sperm injection (ICSI) (n¼17) outcomes.

MATERIALS ANDMETHODS: The pre-ovulatory follicles were aspired
individually. Only blood-free FF samples were included. CfDNAwas quan-
tified by ALU sequence qPCR.Means� SD, correlations and linear or logis-
tic regressions are presented.

RESULTS: Human FF samples contained measurable amounts of cfDNA
(mean¼1.6� 2.1 ng/ml) and cfDNA level was significantly higher in small folli-
cles (8-12mm in diameter) than in large ones (>18mm) (2.5� 0.8 ng/ml vs 0.7�
0.4 ng/ml, respectively, p¼0.007). Indeed, cfDNA concentration was negatively
correlated with follicle size (r¼-0.34; P¼0.003). Interestingly, FF cfDNA level
was significantly higher when the corresponding oocyte generated a poor-quality
embryo (p¼0.02) and was significantly lower in FF related to embryo with low
fragmentation rate (%25%), compared with those with high fragmentation rate
(>25%) (p¼0.02). In addition, after adjustment for confounding factors, the
odds to obtain a top quality embryo reached 82%, if the cfDNA level in the cor-
responding FF sample was< 4.8 ng/ml (Adjusted Odd Ratio¼19.5, p¼0.03).
CONCLUSION: Our results suggest that cfDNA in human FFmight repre-

sent an innovative, non-invasive biomarker of embryo quality. This approach
can be used as a supplemental test to predict embryo outcome during IVF cy-
cles. A larger study will be conducted to investigate the relationship between
cfDNA levels and implantation and pregnancy rates.
Supported by: This work was Supported by the University-Hospital of

Montpellier and by a grant from the Ferring Pharmaceutical Company.
The authors of the study have no competing interests to report.
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ASSESSING THE EFFECTS OF VITRIFICATION ON EMBRYO
VIABILITY USING LABEL-FREE IMAGING. L. Zarnescu,a,b

M. Abeyta,c T. M. Baer,c B. Behr,c A. Ellerbee.b aDepartment of Bioengi-
neering, Stanford University, Stanford, CA; bDepartment of Electrical Engi-
neering, Stanford University, Stanford, CA; cDepartment of Obstetrics and
Gynecology, Stanford University, Stanford, CA.

OBJECTIVE: Embryo vitrification enables patients to undergo multiple
cycles of in vitro fertilization (IVF) without repeated ovarian stimulation
and oocyte retrieval. Although vitrification has been shown to have fairly
high post-thaw embryo survival rates, its impact on embryo viability remains
poorly understood, as damage due to vitrification is difficult to detect using
routine microscopy techniques. We have constructed a non-invasive, high-
resolution, label-free microscope based on optical coherence tomography
(OCT) that is able to observe dramatic changes in embryo appearance imme-
diately after vitrification and thawing that are not visible under brightfield
microscopy. We have also developed complementary image processing tools
that can automatically quantify these changes and may enable the identifica-
tion of embryos negatively affected by the vitrification process.
DESIGN: Two experimental groups of mouse embryos were imaged at the

1-cell stage. The first group (n ¼ 16) was imaged with our microscope. The
second group (n¼ 26) was vitrified and thawed prior to imaging. Post imag-
ing, both sets of embryos were incubated and evaluated for blastocyst forma-
tion after five days in order to assess whether imaging parameters observed
immediately after vitrification and thawing correlated to embryo viability.
MATERIALSANDMETHODS: Embryoswerevitrified and thawed using

the Sage vitrification and warming kits, and imaged using a custom-built mi-
croscopewith an integrated low coherence interferometer and stage-top incu-
bator. Computer vision-based image processing tools were used to extract
parameters related to the distribution of structures within the cytoplasm.
RESULTS: Embryos that underwent vitrification and thawing showed signifi-

cant clumping of structureswithin the cytoplasm,while embryos that had not been
vitrified exhibited very little clumping. These vitrification-induced changes were
invisible under observation with a brightfield microscope. Our image processing
algorithm could effectively quantify the degree of clumping (> 93% accuracy),
and parameters related to clumping may be predictive of blastocyst formation.
CONCLUSION: We present a novel optical technique for imaging devel-

oping embryos that can detect vitrification-induced changes in structural
morphology and embryos and may be able to identify embryos with compro-
mised viability after vitrification.
Supported by: NSF CBET-1351891 and the Center for Biomedical Imag-

ing at Stanford seed grant program.
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THE EFFECT OF INNER CELL MASS SIZE ON THE OUTCOME
OF SINGLE-BLASTOCYST TRANSFERS. B. S. Shapiro,a,b

S. T. Daneshmand,a,b F. C. Garner,a,b M. Aguirre,a C. Hudson.a aFertility
Center of Las Vegas, Las Vegas, NV; bObstetrics and Gynecology, University
of Nevada School of Medicine, Las Vegas, NV.

OBJECTIVE: Assess the effect of blastocyst morphology on outcomes of
single-blastocyst transfers.
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DESIGN: IRB-approved retrospective cohort study.
MATERIALS AND METHODS: The study included all single-blasto-

cyst transfers at a private fertility center in the study period. Blastocysts
were measured and graded before ultrasound-guided transfer. Pregnancy
was defined by rising serum hCG titers. Ongoing pregnancies had viable
fetal cardiac activity at 10 weeks gestation. Early pregnancy losses were
pregnancies that did not achieve ongoing pregnancy. Stepwise multiple
logistic regressions were used to identify relevant outcome predictors.
The available parameters were age at retrieval (or donor age), body
mass index (BMI), inner cell mass (ICM) size, trophectoderm cell quan-
tity, blastocyst diameter, hatching status, use of pre-implantation genetic
embryo screening, and type of cycle (fresh v frozen, autologous v oocyte
donor).

RESULTS: This study included 602 single-blastocyst transfers. Of these,
361 achieved pregnancy, 257 achieved clinical pregnancy, and 131 had
early pregnancy loss. The mean age at retrieval was 33.5�5.2 years, the
mean BMI was 24.8�5.7 kg/m2, and the mean weight was 67.1�16.4kg.
After controlling for age at retrieval and type of cycle, inner cell mass
size had the greatest correlation with pregnancy (P¼0.0077), ongoing preg-
nancy (P¼0.0006), and early pregnancy loss (P¼0.0160). The other avail-
able morphologic parameters were initially correlated with each outcome,
but these correlations became non-significant when controlling for age at
retrieval and cycle type.

CONCLUSION: Of the available morphological parameters, inner cell
mass size was the best predictor for pregnancy, ongoing pregnancy, and early
pregnancy loss, after controlling for age at retrieval and type of cycle (fresh v
frozen, autologous v oocyte donor).
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ASSESSING MORPHOKINETIC PARAMETERS AS FRACTIONS
OF THE TIME TO FULL BLASTOCELE TO PREDICT EUPLOIDY:
TESTING A MORE SENSITIVE MEASUREMENT
METHOD. Y. G. Kramer, D. H. McCulloh, J. D. Kofinas, K. Melzer,
N. Noyes, C. McCaffrey, L. Krey, J. A. Grifo. NYU Fertility Center,
NYU Langone School of Medicine, New York, NY.

OBJECTIVE: To determine if early embryo morphokinetic values (MKV)
expressed as fractions of time from syngamy to full blastocyst development
are more predictive of ploidy than MKV raw data.

DESIGN: Retrospective Cohort Analysis.
MATERIALS AND METHODS: 106 embryos from 20 patients cultured

to blastocyst in the EmbryoScopeTM underwent trophectoderm (TE) biopsy
on days 5 or 6, and awaited analysis of ploidy by with array comparative
genomic hybridization (aCGH) prior to transfer. Morphokinetic events
were expressed as fractions of time to full blastocyst development according
to the following equation:

F(MKV) ¼ (MKV – T(syngamy)) / (T(Full Blastocyst)-T(syngamy)) (Eq
1)

The timing of morphokinetic events expressed according to Eq 1 were
analyzed to determine if they could be used to assess ploidy of human em-
bryos. The actual ploidy results were compared with expectations using
Receiver Operator Characteristic (ROC) curves plotting sensitivity versus
specificity.

RESULTS: ROC curves testing the ability of these values to discriminate
euploid from aneuploid embryos were constructed. The areas under the
curves (AUC) were each no more than 0.66 (4 cell 0.60, 5 cell 0.62, starts
compaction 0.60 and duration of compaction 0.66). Using a threshold of
.0045 or less for duration of compaction enriches for euploidy, 40% of the
euploid embryos are detected while 60% are not.

CONCLUSION: In order to account for overall differences in rate to
the blastocyst stage, we expressed MKV values as fractions of time to
full blast. Despite the fact that there were four morphokinetic events
with AUC slightly higher than 0.60, incidence of euplidy prediction
was not enriched. We conclude that none of the parameters will function
to discriminate euploid from aneuploid embryos. Further, utilizing mor-
phokinetic parameters to assess ploidy, even as fractions to full blast,
does not approach the accuracy of preimplantation genetic screening
with aCGH (97.5%). Despite their poor ability to discriminate ploidy,
morphokinetics may be useful in conjunction with PGS in selecting
those PGS-screened euploid embryos with the best chances of implanta-
tion and live birth.
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BLASTOCYST EXPANSION AND INNER CELL MASS GRADES
AREASSOCIATEDWITHCLINICAL PREGNANCY IN FRESH SIN-
GLETRANSFERS. J. Subira, T. Child, E.McVeigh, J. Craig, K. Turner,
M. Fatum. Oxford Fertility Unit, Institute of Reprodcutive Sciences, Univer-
sity of Oxford, Oxford, Oxfordshire, United Kingdom.

OBJECTIVE: Various recent studies have pointed out in the direction of
the trophectoderm as one of the most reliable predictors of pregnancy but
so far there is no scientific consensus about which morphological blastocyst
parameter weighs more in the selection of the embryo with the greatest
chance of success. We designed a study to further investigate the individual
contribution of each parameter to clinical pregnancy.
DESIGN: Retrospective cohort study of 1084 fresh single blastocyst trans-

fers in a fertility centre from January 2009 through June 2012. Blastocysts
were graded according to Gardner and Schoolcraft grading system (1).
MATERIALS AND METHODS: Primary outcome was clinical preg-

nancy rate (CPR) and secondary outcomes implantation and early pregnancy
loss rates. Chi-square test of association and univariable andmultivariable lo-
gistic regressions were applied.
RESULTS: Blastocyst expansion degree was the only significant predictor

of CPR in the univariable regression being 7.7 times more likely to achieve a
pregnancy with the transfer of a hatching blastocyst than an early blastocyst
(OR ¼ 7.73, 95%CI: 2.37 – 25.22, p¼0.001). There was a significant reduc-
tion in the likelihood of achieving a clinical pregnancy when the inner cell
mass grade dropped from A to C, but not from A to B (OR 0.45, 95%CI:
0.27 – 0.75, p¼0.002). On the multivariable regression only this latter asso-
ciation remained significant but, of note, there was a marginal association
with embryo stage (OR 0.39, 95%CI: 0.15 – 1.02, p¼0.057). Early pregnancy
loss rates were found to be significantly associated with embryo stage (p-
value¼ 0.001) and ICM grade (p-value¼ 0.002). Early pregnancy loss rates
of embryos with ICM grade C were more than double (38.00%) compared to
those of grades A (15.95 %) and B (17.17 %). There were no significant as-
sociations between trophectoderm grades and studied outcomes.
CONCLUSION: Blastocyst expansion degree and ICM were the only pa-

rameters associated with CPR in the univariable analysis. The association
with blastocyst expansion degree was however only marginally significant
in the multivariable analysis. The transfer of an embryo with a strong inner
cell mass may reduce early pregnancy loss.
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ANTIMULLERIAN HORMONE DOES NOT PREDICT OUTCOME
OF PREIMPLANTATION GENETIC SCREENING. A. W. Bostian,
G. Couchman, J. K. Park. Carolina Conceptions, Raleigh, NC.

OBJECTIVE: To determine whether Antimullerian Hormone (AMH) can
predict the ability to produce euploid embryos.
DESIGN: retrospective cohort study.
MATERIALS ANDMETHODS: All cycles utilizing IVF/ICSIwith preim-

plantation genetic screening (PGS) were analyzed. Stimulation protocols were
typically short antagonist protocols butmicro-dose flare protocols were used in
patients with low ovarian reserve. Trophectoderm biopsy of embryos on day 5
and 6 of embryo culture was performed and samples were analyzed by array
comparative genomic hybridization. The percentage of euploid embryos was
determined for each cycle. Linear regression analysis was performed with
age and AMH levels as predictors of the euploidy rate of biopsied embryos.
RESULTS: There were 99 cycles of PGS in the analysis, with 334 blasto-

cysts biopsied on day 5 and 168 biopsied on day 6. Patients ranged from 21
to 42 years of age,withAMH levels ranging from0.6 to 18 ng/ml. In the regres-
sion analysis with age and AMH, only agewas found to be a significant predic-
tor in the percentage of euploid embryos (P< 0.05). After stratifying patients
into< 35 yo and>¼ 35 yo, AMHwas still not a predictor in the percentage of
embryos found to be euploid. AMH was found to be a significant predictor in
the number of embryos that would be available for biopsy (P < 0.05).
CONCLUSION: AMH levels do not predict the chances of having euploid

embryos, but age is confirmed to be a predictor. AMH levels are related to the
number of embryos that would be available for biopsy, with higher AMH
levels associated with more embryos for biopsy. These findings suggest
that AMH levels provide information about egg quantity, but do not reveal
much information about egg quality. While controlling for age, there was a
trend between AMH and the percentage of euploid embryos, but this did
not reach statistical significance. It is possible that this association may reach
statistical significance with a larger sample size.

FERTILITY & STERILITY� e63



O-185 Tuesday, October 21, 2014 05:45 PM

MORPHOKINETICS OF EMBRYOS OBTAINED WITH NORMAL
EJACULATED SPERM OR WITH TESTICULAR SPERM FROM
NOA PATIENTS. M. G. Minasi,a V. Casciani,a F. Scarselli,a

M. Terribile,a G. Franco,b R. P. Cotarelo,a M. T. Varrichio,a E. Greco.a aCentre
for Reproductive Medicine European Hospital, Rome, Italy; bGynaecological-
Obstetrical and Urological Sciences, Sapienza University, Rome, Italy.

OBJECTIVE: Time-lapse technology was used to examine the develop-
mental kinetics of embryos obtained by ICSI performed either with ejacu-
lated normal semen or with surgically retrieved spermatozoa. We aimed to
study possible differences in cellular divisions which may be due to different
maturative stages of injected sperm.

DESIGN: During spermiogenesis, the transit of spermatozoa in the epidid-
ymal tract favors nuclear maturation and DNA packaging through protamine
dephosphorilation and the formation of molecular bridges. It has been sug-
gested that the timing of embryo developmental stages after ICSI insemina-
tion may be affected by the origin of sperm. In this retrospective
observational study (Sep 2012-Nov 2013), time-lapse technology allowed
to observe embryos obtained by ICSI either with testicular sperm (TS-group:
25 cycles, female mean age¼36.29�4.29) or with normal (WHO, 2010)
ejaculated sperm (ES-group: 32 cycles, mean age¼36.63�4.92).

MATERIALS AND METHODS: In each group, 224 oocytes were in-
jected. Development up to day-3 was studied: second polar body extrusion,
2PN appearance-fading, 2-8-cell divisions and intervals between divisions.
Data are reported as average Delta-t expressed in hours (�SD) from ICSI
insemination.

RESULTS: Respectively in TS-group and ES-group, 2PNwere 118 (52.7%)
and 176 (78.6%) (p<0.0001); developmental kinetics was studied on surviving
2PNembryos: 85 and 144. Significant differences appeared in the duration of 4-
cell stages (10.03�5.51 inTS,N¼59; 11.72�3.94 in ES,N¼100; p¼0.026), in
the time-lapse between 5 and 6 cells (4.57�4.76 in TS, N¼46; 2.77�4.24 in
ES, N¼69; p¼0.035) and in the overall time to develop from 5 to 8 cells
(11.97�8.19 in TS, N¼38; 8.45�6.99 in ES, N¼80; p¼0.017).

CONCLUSION: The source of spermatozoa interferes with fertilization
potential. A significative difference appeared in the duration of later cleavage
stages: in embryos deriving from testicular sperm, the duration of the 4-cell
stage was shorter. Conversely, the time-lapse from 5 to 6 cells and the overall
time-lapse between 5 and 8 cells was longer in embryos from testicular sperm
as compared to normal ejaculated sperm. Understanding the dynamics of em-
bryo development in relation to the type of sperm injected may help defining
parameters for increasing ICSI outcomes and could provide valuable insights
for improving clinical results.
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FREQUENCY OF THE 919G>A, 2039A>G, AND -29 (G/A) SIN-
GLE-NUCLEOTIDE POLYMORPHISMS (SNPS) IN THE FOLLI-
CLE-STIMULATING HORMONE RECEPTOR (FSHR) GENE IN
MEXICAN MESTIZO WOMEN. G. Garc�ıa,a T. Zari~n�an,b

R. Rodr�ıguez-Valent�ın,c M. L. Guerrero,d R. Guti�errez-Sagal,b A. Tovar,d

F. Arechavaleta-Velasco,b I. P. Canto,e J. Granados,d A. Pellicer,a

A. Ulloa-Aguirre.e aIVI, D.F., Mexico; bInstituto Mexicano Del Seguro So-
cial, D.F., Mexico; cInstituto Nacional de Salud P�ublica, D.F., Mexico; dInst.
Nal. de Ciencias M�edicas y Nutrici�on, D.F., Mexico; eUniversidad Nal.
Aut�onoma de M�exico, D.F., Mexico.

OBJECTIVE: To analyze the frequency of the 919 G>A (T307A),
2039A>G (N680S) and -29 (G/A) SNPs (1) in mexican mestizo women
and their association with the response to controlled ovarian hyperstimula-
tion (COH).

DESIGN: A prospective study in 80 normal oocyte donors and 144 infer-
tile women from the Instituto Valenciano de Infertilidad (IVI) Mexico (IVI
women).

MATERIALS AND METHODS: DNA from women treated with a COH
protocol was analyzed by TaqMan allelic discrimination assay, restriction
fragment length polymorphisms, and DNA fragment sequencing.

RESULTS: Frequencies of the FSHR SNPs were: N/N680, 42%; N/S680,
48%; and S/S680, 10%. All women, but 19, exhibited genotypes following
the T/T307-N/N680 or A/A307-S/S680 segregation. The frequency of the
S680 SNPwas further analyzed in 98Mayamestizowomen with a low cross-
breeding; we hypothesized that if the S680 SNP originated in europe, then its
prevalence in the Maya women (in Hardy-Weinberg disequilibrium) should
be lower than that recorded in the IVI women (in Hardy-Weinberg equilib-
rium). We found that the S/S680 SNP frequency in Maya women was lower

(7.0%) than that in IVI women (10%). The -29 G/A SNP showed frequencies
of 27, 50 and 23% for the G/G, G/A y A/A variants, respectively. The total
FSH dose administered was higher and the number of oocytes recovered
were lower (p<0.05) in normal IVI donors with the S/S680 genotype than
in donors with other genotypes (N/N680 or N/S680). No differences in these
parameters were recorded among infertile patients with different genotypes.
The frequency of ovarian hyporesponse to COH was higher in the N/S680
(25%) and S/S680 (20%) genotypes than in the N/N680 genotype (13.5%).
Therewas no association between the -29 G/A SNP and the response to COH.
CONCLUSION: The N680S SNP in mexican women is lower than in

other populations (european>asianRindian>mexican mestizo). The S/
S680 genotype is associated to ovarian hyporesponsiveness to COH. In the
population studied, the -29 A/A genotype does not impact on the response
to COH. This is the first study that reports the frequency of these SNPs in his-
pano-american women.
Supported by: Study Supported by a CONACyT-Salud grant no. 86881,

Mexico.
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IMPORTANCE OF POSTPRANDIAL GLYCEMIA (PPG) IN ART: A
NOVELTHERAPYWITH SITAGLIPTIN FORARTREPEATERS IN-
CREASES PREGNANCY RATE BY DECREASING PPG AND
ADVANCED GLYCATION ENDPRODUCTS. M. Jinno,a

A. Watanabe,a M. Takeuchi,b N. Suciu.c aWomen’s Clinic Jinno, Choufu
City, Tokyo, Japan; bDepartment of Advanced Medicine, Kanazawa Medical
University, Medical Research Institute, Kahoku, Ishikawa, Japan; cDepart-
ment of Obstetrics and Gynecology, Polizu Maternity Hospital, Bucharest,
Romania.

OBJECTIVE: Resistance to and inadequate secretion of insulin increase
postprandial glycemia (PPG), advanced glycation end-products (AGE) and
oxidative stress, and vice versa. This pathogenic cycle seems to be involved
in poor folliculogenesis. Study I analyzed effects of PPG on embryonic
development and study II attempted to improve folliculogenesis in women
with repeated ART failure by decreasing PPG with sitagliptin.
DESIGN: Observational study and case-control study.
MATERIALS AND METHODS: Study I analyzed correlations between

oral glucose tolerance test (OGTT) and embryonic development in 881 initial
ART attempts. In case-control study II, sitagliptin was given to 44 multiple
ART repeaters (5.8 failures, including metformin) at 41.0 years of age with
mildly elevated PPG. Forty-four women with similar PPG who underwent
ART without sitagliptin were matched with subjects for age, previous ART
failures, and day-3 FSH.
RESULTS: Study I: The number of day 2 embryos correlated negatively

with glucose and insulin after glucose load in OGTT, but not fasting ones.
Study II: Sitagliptin enhanced follicular and embryonic development. Clin-
ical and ongoing pregnancy rates improved significantly with sitagliptin
(20% and 14%) compared with controls (2.3% and 0%). Triglyceride and
free testosterone before sitagliptin correlated positively with ongoing preg-
nancy. Sitagliptin significantly decreased glucose in OGTT. Relative de-
creases in serum toxic AGE from sitagliptin correlated negatively with
increases in superior embryos at day 2.
CONCLUSION: Elevated postprandial glucose and insulin are related

with poor folliculogenesis. Sitagliptin significantly improves follicular and
embryonic development and pregnancy rates in metformin-unresponsive
ART repeaters with mildly elevated PPG. Decreases in PPG and toxic
AGE appear to be involved.
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DOUBLE STIMULATIONS DURING THE FOLLICULAR AND
LUTEAL PHASES IN PATIENTS WITH POOR OVARIAN
RESPONSE IN IVF/ICSI PROGRAMS (THE SHANGHAI
PROTOCOL). Y. Kuang,a Q. Chen,a Q. Hong,a Q. Lyu,a A. Ai,a

Y. Fu,a S. Zeev.b aDepartment of Assisted Reproduction, Shanghai Nineth
People’s Hospital, Shanghai, China; bDepartment of Gynecology and Obstet-
rics, Kaplan Medical Cente, Rehovot, Israel.

OBJECTIVE: To explore the efficacy of double stimulations during the
follicular and luteal phases in patients with poor ovarian response (POR) un-
dergoing IVF/ICSI treatment.
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DESIGN: A pilot study was performed in university-affiliated hospital.
MATERIALS AND METHODS: 38 women were collected according to

Bologna criteria. Mild ovarian stimulation was initiated with letrozole,
clomiphene and a low dose of hMG. After the first ovum pick-up (OPU),
hMG and letrozole were administrated to stimulate follicle development,sec-
ond OPU was performed when dominant follicles matured. All viable em-
bryos were extracted and cryopreserved for later transfer.The primary
outcome measured was the number of oocytes retrieved.

RESULTS: The results showed that the number of oocytes retrieved was
1.7 � 1.0 in stage one and 3.5 � 3.2 in stage two (P<0.05).

The cycle characteristics in double stimulations in patients with POR

cycle characteristics
first OPU
(N¼38)

Second OPU
(n¼30) P VALUE

Stimulation duration (days) 10.2�2.4 10.8�3.1 0.265
no of follicles >10 mm

on trigger dat
1.9�0.9 4.3�2.8 <0.001

no of follicles >14 mm
on trigger day

1.5�0.6 3.5�2.0 <0.001

no of oocytes retrieved 1.7�1.0 3.5�3.2 0.001
no of MII oocytes 1.4�1.0 2.7�2.7 0.008
no of fertilized oocytes 1.0�1.0 2.1�2.5 0.019
no of cleaved embryos 1.0�1.0 2.0v2.4 0.045
no of top-quality embryos 0.7�1.0 1.2�1.5 0.155
no of viable embryos 0.9�1.0 1.3�1.4 0.171
mature oocyte rate (%) 85.5%(53/62) 78.1%(82/105) 0.167
fertilization rate (%) 69.8%(37/53) 75.6%(62/82) 0.292
cancel rate (%) 52.6%(20/38) 43.3%(13/30) 0.303

Out of double stimulation, a total of 167oocytes were collected and 68.4%
(26/38) succeeded in producing 1-6 viable embryos cryopreserved for later
transfer. 21 women underwent 23 FETs, resulting13clinical pregnancies.
The implantation rate per transfer was 36.6% (15/41).

CONCLUSION: The study Supported that double ovarian stimulations in
a same menstrual cycle provided more opportunities to retrieve oocytes in
poor responders. The stimulation can start at the luteal phase and get more
oocytes in a short period of time, which will be a new hope for POR and
newly diagnosed cancer patients needing fertility preservation.

Supported by: This study is funded by National Nature Science Founda-
tion of China (grant numbers: 31071275, 81270749 and 31101070) and Nat-
ural Science Foundation of Shanghai (grant number. 11411950105).
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DOES EXOGENOUS LH SUPPLEMENTATION IMPROVE
REPRODUCTIVE OUTCOME IN POOR RESPONDER WOMEN
UNDERGOING IVF/ICSI IN GNRH ANTAGONIST
PROTOCOL. K. D. E. V. Nayar, S. Jain, G. Jain, S. Chulet, G. Kant.
Akanksha IVF Centre, New Delhi, India.

OBJECTIVE: To compare the efficacy of supplementing r-LH with r-FSH
or only highly purified HMG or r-FSH alone in GnRH antagonist protocol, in
improving the ovarian response and pregnancy rate in poor responder women
undergoing IVF/ICSI.

DESIGN: A prospective observational study from October 2012 to
September 2013.

MATERIALS AND METHODS: 126 poor responder women were
included according to Bologna criteria (ESHRE 2010).These women
received ovarian stimulation in a standard GnRH antagonist protocol and
divided into three groups: Group I (n¼34) received r-LH (75 IU/day) from
the start of stimulation along with r-FSH (225 IU/day), group II (n¼30)
was stimulated with hp- HMG (300 IU/day) and group III (n¼62) received
r-FSH (300 IU/day). Primary outcome measure was clinical pregnancy
rate. Secondary outcome was number of oocytes retrieved, implantation
rate and ongoing pregnancy rate. Statistical analysis was performed using
ANOVA for comparing continuous variables and Chi Square test for categor-
ical variables. The statistical significance was evaluated by calculating the P
value. A two-sided P-value < 0.05 was considered significant.

RESULTS: There were no demographic or clinical differences between
the groups. Mean number of oocytes retrieved were higher in group III,

though not significant. The difference between clinical pregnancy rate, im-
plantation rate and ongoing pregnancy rate was not statistically significant

Reproductive outcome in poor responders undergoing IVF/ ICSI in GnRH

antagonist protocol

Group I
(N¼34) r-LH

+ r-FSH

Group II
(N¼30)
hp-HMG

Group III
(N¼62)
r-FSH P Value

No. of oocyte
retrieved
(Mean �SD)

3.32�1.27 3.17�1.46 3.85�1.38 0.057

Implantation Rate(%) 13.5(10/74) 22.6(14/62) 15.0(21/140) 0.303
Clinical Pregnancy

Rate (%)
26.5 (9/34) 26.7 (8/30) 30.6 (19/62) 0.879

Ongoing Pregnancy
Rate (%)

17.6 (6/34) 20.0 (6/30) 24.2 (15/62) 0.738

CONCLUSION: Our study and the available evidence so far do not
demonstrate any beneficial effect of exogenous LH supplementation to the
standardGnRH antagonist stimulation protocol in poor responder women un-
dergoing IVF/ICSI. We have compared three different stimulation protocols
but number of subjects was insufficient to demonstrate any significant differ-
ence. Further larger RCTs are required.
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EFFICACY OF CLOMIPHENE CITRATE SUPPLEMENTATION
TO CONVENTIONAL GNRH ANTAGONIST PROTOCOLS
IN POOR RESPONDERS UNDERGOING ASSISTED RE-
PRODUCTIVE TECHNOLOGY - A PROSPECTIVE RANDOMIZED
TRIAL. A. Fujimoto,a M. Harada,b T. Hirata,b Y. Osuga,b T. Fujii.b
aObstetrics and Gynecology, Sanraku Hospital, Chiyoda-ku, Tokyo, Japan;
bObstetrics and Gynecology, University of Tokyo Hospital, Bunkyo-ku,
Tokyo, Japan.

OBJECTIVE: To evaluate the effect of clomiphene citrate addition to
gonadotropin releasing hormone (GnRH) antagonist protocols in poor re-
sponders undergoing assisted reproductive technology (ART).
DESIGN: A prospective randomized controlled study was conducted on

poor responders undergoing ART treatment in IVF Center of University of
Tokyo Hospital. This study was approved by the Intutional Review Board.
MATERIALS AND METHODS: Among the patients who visited IVF

Center of University of Tokyo Hospital for the purpose of ART, those who
fitted at least one of the following inclusion criteria and who fitted no exclu-
sion criteria were eligible for this study.
Inclusion criteria: 1. elevated basal serum FSH levels (>10mIU/ml)
2. antral follicle counts <7 in early follicular phase
3. previous poor response to ART treatment (<5 retrieved oocytes)
Exclusion criteria: 1.over the age of 45
2. those who underwent oocyte retrieval cycles more than 3 times
The patients who gave a written informed consent formwere allocated into

two groups. In group 1 (n¼44), controlled ovarian stimulation was initiated
on day3 with 5 days of clomiphene citrate (2 tabs daily), followed by human
menopausal gonadotropin (hMG) administration. After leading follicle
diameter reached 14mm, GnRH antagonist Ganirelix was administered in
addtion to hMG. In group 2 (n¼45), hMG administration was started on
day3, followed by combination with Ganirelix in the same way.
RESULTS: There were no significant differences in estradiol levels on day

of hCG, number of growing follicles, number of retrieved oocytes and fertil-
ization rate between the two groups. In group 1, total hMG dose and cost for
controlled ovarian stimulation were significantly less than those in group 2.
Embryo transfer cancellation rate per oocyte retrieval was significantly
higher in group 1 (28.6% vs. 2.5%), which was mainly due to inadequate
endometrial preparation. However, live-birth rate per fresh embryo transfer
and cumulative live-birth rate per patient in the two groups were comparable
(9.1% vs. 11.1% and 20.5% vs. 17.8%, respectively).
CONCLUSION: The addition of clomiphene citrate in GnRH antagonist

protocols could not improve clinical outcomes of ART in poor responders,
but it could reduce hMG dose and cost for controlled ovarian stimulation.
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TREATMENT OF AROMATASE INHIBITORS IN SEVERE
POOR RESPONDER PATIENTS: MATCHED COMPARISON
WITH NON-TREATED PREVIOUS CYCLES IN SAME
PATIENTS. M. K. Chung, M. J. Ryu, H. S. Kim, M. H. Kim,
H. J. Jeong, H. S. Lee. Seoul Rachel Fertility Center, Seoul, Korea.

OBJECTIVE: To evaluate the effect of aromatase inhibitor (letrozole) co-
treatment for patients with severe poor ovarian response: matched compari-
son of previous (w/o) and current (w/) cycles in the same patients.

DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: From January 2012 to February 2014,

Letrozole/GnRH-antagonist treated 77 patients were analyzed. Inclusion
criteria: severe poor responder, at least two of the following three feature
must be present were included; 1) R40 yrs, 2) no. of previous collected oo-
cytes; %3, 3) level of AMH; <1.1ng/ml. Matched comparison of previous
(treated with GnRH antagonist) and current (co-treated with Letrozole
(5.0mg/day)/GnRH antagonist) cycles in the same patients was performed.
Estradiol level on the day of HCG injection, the number of total and mature
oocytes collected and the clinical pregnancy outcome were evaluated be-
tween two groups.

RESULTS:Mean level of AMHwas 0.7�0.7 (ng/ml) and mean no. of pre-
vious cycle was 4.7�3.9. No. of collected oocytes and mature oocytes were
significantly increased in letrozole co-treatment cycles (1.6�1.9 vs. 2.6�2.2,
p<0.005 and 0.8�1.1 vs. 1.3�1.4, p<0.01). Retrieval failure rates (29.9%,
23/77 vs. 9.1%, 7/77, p<0.0001) were reduced in letrozole co-treatment cy-
cles. However, there were no differences in the maturation rate (45.7%, 58/
127 vs. 48.5%, 99/204 p¼0.6123), fertilization rate (85.8%, 97/113, vs.
79.9%, 143/179 p¼0.1953) and top quality embryo rate (76.3%, 45/59 vs.
76.8%, 53/69 p¼0.9426). Cycles with all embryos cryopreserved were
23.4% and 29.9% respectively. Clinical pregnancy and implantation rate
were higher in letrozole co-treatment cycles but were not significantly
different (19.2%, 5/26 vs. 27.6%, 8/29, p¼0.3367 and 8.5%, 5/59 vs.
14.1%, 9/64, 0.3296). Especially, estradiol levels and endometrium thickness
on day of HCG administration were significantly low in letrozole treated pa-
tients (629.2�514.5 pg/ml vs. 312.9�328.8 pg/ml, p<0.005 and 8.5�1.7 mm
vs. 7.7�1.8 mm, p<0.05). Ongoing pregnancy rate (0.0%, 0/26 vs. 20.7%, 6/
29, p<0.05) were significantly higher in letrozole co-treatment cycle.

CONCLUSION: The aromatase inhibitor, letrozole blocks estrogen syn-
thesis and increases intraovarian androgen level. Although the use of letro-
zole presented the low levels of estradiol and endometrium thickness, the
patients who received letrozole co-treatment showed a significant higher
number of collected oocytes and higher ongoing pregnancy rate. The present
study suggests that adding of aromatase inhibitor is a suitable protocol for
patients with severe poor response.
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ACOMPARISONOFTWOOVARIAN STIMULATIONPROTOCOLS
FOR POOR RESPONDERS UNDERGOING IVF. M. Youngster,a,b

E. Ginsburg,a H. Litman,c C. Racowsky.a aObstetrics, Gynecology and
Reproductive Biology, Division of Reproductive Medicine, Brigham and
Women’s Hospital, Boston, MA; bAdolescent Medicine, Boston Childrens
Hospital, Boston, MA; cClinical Research Center, Boston Children’s Hospi-
tal, Boston, MA.

OBJECTIVE: Choosing the optimum ovarian stimulation protocol for
poor responders presents a therapeutic challenge. Previous studies report
comparable outcomes with protocols using oral contraceptive suppression
followed by a micro dose flare GnRH agonist (Microflare) vs. a luteal phase
E2 patch and GnRH antagonist (Patch), but sample sizes were small or study
populations heterogeneous. We aimed to compare efficacy of the two proto-
cols when used in the same IVF patient.

DESIGN: A retrospective, matched, case-control.
MATERIALS AND METHODS: Poor responders with day 3 FSH >12

mIU/ml, treated during 2009-2014 with the two protocols consecutively in
one year in no specific order, were included. Thus, each patient served as
her own control. All patients (n¼94) were included for follicular response
and oocyte yield comparisons; only those using the same laboratory interven-
tions (IVF/ICSI, assisted hatching) and day of transfer in both cycles were
included for clinical outcome analyses (n¼44). Paired t tests and Fisher’s
exact tests were computed, as appropriate.

RESULTS: Microflarewas used in the initial cycle in 77 patients vs. 17 for
Patch. Patient age (38.3 vs. 38.5y), day 3 FSH (14.7 vs. 14.7 mIU/ml) and day

3 E2 (32.0 vs. 31.0 pg/ml) did not differ between protocols. Ovarian response
and clinical outcome data are shown below.

Microflare Patch p-value

OVARIAN RESPONSE n¼94 n¼94
%cancelled 12.8 16.0 0.53
Days stimulation 11.6�2.8 12.2�2.4 0.16
Dose gonadotropins (IU) 5398�1505.7 5118.4�1763.0 0.24
Follicles>12mm 5.9�2.5 6.9�3.3 0.03
Follicles>16mm 3.4�1.4 3.4�1.6 0.34
Endometrial thickness (mm) 10.5�3.7 10.6�3.3 0.87
Nos. oocytes 5.7�3.1 6.8�3.9 0.04
%MII/occytes 87.8�19.2 88.3�16.1 0.71
CLINICAL OUTCOME n¼44 n¼44
%Fertilization 64.8 69.9 0.3
Nos. of embryos transferred 2.4 2.7 0.11
%Implantation 5.3 16.2 0.02
%Clinical pregnancy 11.4 31.8 0.02
%Ongoing pregnancy >16w 4.6 20.5 0.049

The patch protocol was associated with higher number of follicles >
12mm and oocytes retrieved, higher fertilization rate, implantation rate, clin-
ical pregnancy rate and ongoing pregnancy rate.
CONCLUSION: The patch protocol was superior to the microflare proto-

col in this matched case-controlled study and may be considered the treat-
ment of choice for poor responders. A randomized controlled trial in
patients with decreased ovarian reserve is warranted to confirm this conclu-
sion.
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IMPACT OF LEAD FOLLICLE SIZE IN CLOMIPHENE CITRATE-
ONLY MINIMAL STIMULATION IN-VITRO FERTILIZATION
(IVF) CYCLES. L. Kroener,a G. Ambartsumyan,b B. Yee.a aObstetrics
and Gynecology, University of California, Los Angeles, Los Angeles, CA;
bReproductive Partners, Redondo Beach, CA.

OBJECTIVE: Prior studies have shown optimal follicle size at ovulation
trigger in insemination cycles using clomiphene citrate (CC) to be larger
than in gonadotropin cycles. The impact of follicle size on the oocyte matu-
rity and embryo development in CC-only IVF cycles has not been assessed.
The aim of this study is to evaluate the relationship of lead follicle size in CC-
only minimal stimulation IVF cycles with oocyte maturity, fertilization rate
and number of oocytes retrieved.
DESIGN: Historical cohort study.
MATERIALS AND METHODS: A total of 147 CC-only minimal stimu-

lation IVF cycles were included. All patients were considered poor re-
sponders based on FSH level, antral follicle count and prior poor response
to stimulation. Minimal stimulation was performed by administration of
CC 100 mg on cycle days 5-9. Ovulation was triggered with 10,000 units
of human chorionic gonadotropin when the lead follicle was at least 18
mm and retrieval was performed 35 hours after trigger. Cycles using gonad-
otropins were excluded from the study. Lead follicle size was used as a pre-
dictor for oocyte maturity, number of oocytes retrieved, fertilization rate, and
development to the cleavage stage. Comparisons were made using student t-
test for means and chi-square for proportions.
RESULTS:Mean patient age was 40.8 years and mean FSH level was 13.9

mIU/ml. Lead follicle size was R 20 mm in 83% of the cycles. A higher
number of total oocytes were retrieved in cycles with a lead follicle R 20
mm compared with a lead follicle < 20 mm (2.0 vs 1.44, P<0.05). This
also held true for number of mature oocytes retrieved per cycle and number
of embryos frozen. The proportion of mature oocytes retrieved was not
different between theR 20 mm and < 20 mm groups (91% vs. 92%). There
was also no difference in the fertilization rate (76% vs. 74%) or progression
to the cleavage stage (69% vs. 64%). After further stratifying the data to look
at individual follicles, we found smaller follicles (16-18 mm) produced same
proportion of mature eggs as follicles between 18-20 mm and > 20 mm.
Fertilization rates and embryo progression were also similar in the smaller
follicle cohort.
CONCLUSION: Lead follicle size R 20 mm at trigger in CC-only mini-

mal stimulation IVF cycles is associated with a significant increase in the
number of oocytes retrieved leading to more frozen embryos. However, taken
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individually, CC induced follicles as small as 16 mm will yield same propor-
tion of mature oocytes as their larger cohorts.
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IN VITRO FERTILIZATION POOR RESPONDERS: IS INTRA-
UTERINE INSEMINATION BETTER THAN OOCYTE
RETRIEVAL? D. T. Gurich, D. Forstein, S. Gill, P. Miller, C. Likes,
L. Higdon, III. Obstetrics & Gynecology, Greenville Health System, Green-
ville, SC.

OBJECTIVE: To examine and compare cycle outcomes among patients
demonstrating poor response to ovarian hyperstimulation that proceeded to
oocyte retrieval to those that converted to intrauterine insemination (IUI).

DESIGN: Cohort Study.
MATERIALS AND METHODS: Comparison Groups
Women demonstrating poor ovarian response while undergoing planned

assisted reproductive technology (ART) cycles who proceeded to oocyte
retrieval and In Vitro Fertilization (IVF)

Women demonstrating poor ovarian response while undergoing planned
ART cycles who converted to IUI.

Inclusion Criteria
-Cycle data from Greenville Health System REI Office, January 2004 -

October 2013
-Patients received gonadotropins as part of an ART cycle
-Five or fewer follicles measuring greater than or equal to 15 mm in

average diameter
-Peak estradiol (E2) level less than 1000 pg/dL at time of human chorionic

gonadotropin (hCG) trigger
-Patients converted to IUI must have had at least one patent fallopian

tube and were inseminated with a post-wash total motile sperm count
>5 million/mL

-Underwent standard stimulation protocols
Exclusion Criteria
-Sperm counts <5 million/mL for IUI group
-Age <18 or >39
-Bilateral tubal blockage for IUI group
Primary Outcome: Live birth
Secondary Outcome: Clinical pregnancy
Demographics and Patient Information
-Baseline FSH, Anti-M€ullerian hormone, TSH, prolactin, DHEA-S
-E2 levels at time of hCG trigger
-Height & weight
-Ethnicity
-Age
-Gravidity/Parity
-Prior treatment.

RESULTS: All data reported as either percentage frequency (n) or mean�
standard deviation. Statistical p-value based on either student t-test for
continuous variables or chi-square/Fisher’s Exact test for categorical vari-
ables. P value < .05 considered statistically significant.
CONCLUSION: There was a clinically and statistically significant differ-

ence in both clinical pregnancy rate and live birth rate between groups.

MALE FACTOR I
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TRENDS IN THE USE OF ICSI: INDICATIONS AND PREGNANCY
OUTCOMES, UNITED STATES 1996-2011. S. L. Boulet,a

A. Mehta,b D. M. Kissin,a L. Warner,a D. J. Jamieson.a aCenters for Disease
Control and Prevention, Atlanta, GA; bEmory University School of Medi-
cine, Atlanta, GA.

OBJECTIVE: To assess national trends and pregnancy outcomes associ-
ated with the use of intracytoplasmic sperm injection (ICSI) for fresh embryo
transfer cycles with respect to selected indications for ICSI use.
DESIGN: Retrospective cohort study using data from the U.S. National

ART Surveillance System, 1996-2011.
MATERIALS AND METHODS: We used linear regression models to

assess trends in the rate of ICSI use during 1996- 2011 for all fresh in vitro
fertilization (IVF) transfer cycles and those with the following indications:
male factor infertility, unexplained infertility, maternal age R38 years, and
R2 prior assisted reproductive technology (ART) cycles. Using more recent
data (2007-2011), we calculated rates of implantation, clinical intrauterine
pregnancy, miscarriage, live birth and multiple live birth for transfers using
conventional IVF (no ICSI used) and those using ICSI, stratified by male
and non-male factor infertility. We used robust Poisson regression models
with generalized estimating equations for repeated measures clustered by
clinic to estimate adjusted risk ratios for the association between the use of
ICSI and treatment outcomes.
RESULTS: From 1996-2011, there was a linear increase in use of ICSI for

all transfers (N¼ 1,208,710) from 36.5% to 75.9%. Among 434,916 transfers
with male factor infertility, ICSI use increased significantly from 77.3% to
93.9%; for those with non-male factor infertility, ICSI use increased from
15.4% to 65.8%. Significant temporal increases were also noted among trans-
fers with unexplained infertility, maternal ageR38 years, andR2 prior ART
cycles. After adjustment for maternal factors and ART treatment character-
istics, there were no differences in implantation, pregnancy, miscarriage or
live birth rates for transfers with ICSI compared with conventional IVF
when male factor infertility was present; however, the risk for multiple birth
was reduced (aRR 0.91, 95% CI 0.87-0.95). For non-male factor infertility,
transfers with ICSI had significantly decreased rates for all outcomes
(aRRs ranged from 0.92-0.94) except miscarriage when compared with con-
ventional IVF.
CONCLUSION: The use of ICSI more than doubled between 1996 and

2011, with the largest increase noted among transfers with non-male factor
infertility. Use of ICSI for non-male factor infertility was associated with
reduced rates of implantation, pregnancy, and live birth.
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EFFECT OF SPERM DNA FRAGMENTATION ON IVF/ICSI CLIN-
ICAL OUTCOMES IS DIVERSIFIED IN WOMEN WITH
DIFFERENT OVARIAN RESERVE. J. Jin, X. Huang, C. Pan,
Q. Fei, W. Ni. Reproductive Medicine Center, The First Affiliated Hospital
of Wenzhou Medical U, Wenzhou, Zhejiang, China.

OBJECTIVE: To investigate the effect of sperm DNA fragmentation
(SDF) on clinical results of assisted reproductive technology in women
with different ovarian reserve.
DESIGN: Respective clinical study.
MATERIALS AND METHODS: Consecutive 3350 couples underwent

their first conventional in vitro fertilization (IVF) or intracytoplasmic sperm
injection (ICSI) cycles between April 2009 and December 2012 were respec-
tively analyzed in this study. SDF was assessed by the sperm chromatin dis-
persion(SCD)test in sperm samples 1-2 months prior to treatment for each
male partners. Standard leuteal down regulation long protocol (LP) was
used in women with normal ovarian reserve while short flare-up protocol
(SP) was adopted in one of the following conditions indicating reduced
ovarian reserve: [1] the women’s basal FSH>10 IU/L; [2] the number of

TABLE 1. Characteristics of Study Participants

Characteristic IUI (N¼29) IVF (N¼48) P Value

BMI (kg/m2) 23.9 � 4.3 28.1 � 7.2 0.01

Age (yr) 33.5 � 3.9 33.7 � 3.7 0.8

Follicle counts
Baseline Antral <15 mm 11.1 � 6.7 11.5 � 6.4 0.8
Baseline Antral R15 mm 0.34 � 1.9 0.04 � 0.2 0.3
After Hyperstimulation <15 mm 7.9 � 5.9 10.7 � 7.4 0.09
After Hyperstimulation R15 mm 1.7 � 1.2 3.4 � 1.3 <0.001

Hormone Levels
E2 at trigger 452.6 � 250.2743.2 � 181.8<0.001
FSH 8.7 � 3.1 7.6 � 2.7 0.12
TSH 2.0 � 1.4 1.7 � 1.0 0.32
Prolactin 11.3 � 6.0 12.8 � 12.5 0.56
DHEA-S 131.4 � 62.5 143.7 � 124.9 0.62

Outcomes
Clinical Pregnancy Rate 7.0% (2) 58.3% (28) <0.001
Live Birth Rate 0.0% (0) 44.0% (21) <0.001
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antral ovarian follicle< 6; and [3] the female’s ageR38 years.The variables
of clinical results were compared in high and low SDF groups in LP-IVF, LP-
ICSI, SP-IVF or SP-ICSI group, respectively. Student’s t-test or Mann-Whit-
ney test was used for comparing the mean value of the variables: age, the
number of oocyte, fertilization rate, cleavage rate, implantation rate (IR)
and the embryo grading. Correlation between SDF and the clinical pregnancy
rate(CPR), live birth rate(LBR) or abortion rate was analyzed using the chi-
square test. And the diagnostic odds ratio(OR) was calculated of the effect of
increased SDF on pregnancy or abortion. Statistically significant difference
was set at p<0.05.

RESULTS: There was a significant decrease in IR when SDF went higher
in LP-IVF group. And the early miscarriage rate was increased significantly
in LP-IVF group when SDF was R40% (P<0.01, OR¼3.76, 95% CI: 1.60-
8.87). The clinical results of LP-ICSI group were not affected by SDF. How-
ever, high SDF had a significant adverse influence on IR, CPR and LBR in
both SP-IVF and SP-ICSI groups with different SDF thresholds of 20%,
30%, and 40%. When the threshold was set to 30%, the OR of CPR was
24.8 ( 95% CI: 3.39 - 181.15)in SP-IVF group, and 5.78 (95% CI:2.38-
14.03) in SP-ICSI group. High SDF also resulted in lower fertilization rate
and early embryo score in SP-ICSI group.

CONCLUSION: The correlation between SDF and clinical results of IVF
and ICSI seems vary in women with different ovarian reserve. SDF has more
significant impact on IVF/ICSI outcomes among women with reduced
ovarian reserve.

Supported by: This work is Supported in part by Scientific Grant of Wenz-
hou Scientific and technological Bureau (No. H20090015).
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HUMAN SEX RATIO AND NUMERICAL CHROMOSOME ABNOR-
MALITIES IN SPERMATOZOA SELECTED USING MOTILE
SPERM ORGANELLE MORPHOLOGY EXAMINATION
(MSOME). C. G. Petersen,a,b L. D. Vagnini,b A. Renzi,b

G. R. Oliveira-Pelegrin,b A. L. Mauri,a,b F. C. Massaro,a,b

M. Cavagna,a,b,c J. B. A. Oliveira,a,b R. L. R. Baruffi,a,b J. G. Franco,
Jr.,a,b aCenter for Human Reproduction Prof. Franco Jr, Ribeirao Preto,
Sao Paulo, Brazil; bPaulista Center for Diagnosis Research and Training, Ri-
beirao Preto, Sao Paulo, Brazil; cWomen’s Health Reference Centre, Perola
Byington Hospital, Sao Paulo, Brazil.

OBJECTIVE: A higher incidence of XX embryos derived from IMSI
(69.9%) compared to ICSI (52.5%) has been reported.Moreover, a significant
difference (P<0.05) in the sex ratio of females to males at live birth has been
demonstrated between children from IMSI (1.17) and the general population
(0.95). However, spermatozoa with nuclear vacuoles seem to present higher
chromosome abnormalities compared to normal spermatozoa, but this result
is controversial. This study evaluated the impact of selecting morphological
normal spermatozoa using motile sperm organelle morphology examination
(MSOME) on sex ratio and numerical chromosome anomalies.

DESIGN: Prospective.
MATERIALS AND METHODS: Forty patients who presented both

normal spermatozoa and spermatozoa with large nuclear vacuoles (LNV,
vacuoles occupying >50% nuclear area) were recruited. Single normal and
LNV spermatozoa were selected using MSOME at 15,000x magnification
and evaluated for X,Y and 18 chromosomes using FISH. The sex ratio (X/
Y chromosome) and numerical chromosome anomalies were detected using
Fisher’s test.

RESULTS: A total of 1440 single normal spermatozoa were selected. A
total of 757 (52.6%) presented X chromosomes, and 683 (47.4%) presented
Y chromosomes. The sex ratio of X/Y chromosomes was 1.1. In contrast,
the overall sperm X/Y ratio for 1445 single LNV spermatozoa was 0.84
(45.7% and 54.3%, respectively). There was a significant difference
(P¼0.0002) between the proportions. The mean frequency of sex chromo-
some disomy, 18 chromosome disomy, sex chromosome nullisomy, 18
chromosome nullisomy and diploidy were 3.7%, 2.1%, 0.9%, 0.2% and
0.2%, respectively. General levels of aneuploidy (disomy, nullisomy and
diploidy) were significantly lower (6.1%) in normal spermatozoa compared
to LNV (8.2%) (P¼0.02).

CONCLUSION: The data imply that the selection of normal spermatozoa
using MSOME skews the sex ratio toward female. It may be hypothesized
that alterations in the Y chromosome may lead to morphological changes
that prevent spermatozoon selection under high magnification. In addition,
morphological normal spermatozoa showed lower numerical chromosome
anomalies. Normal spermatozoa selected using MSOME could avoid
abnormal embryo formation.
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SPERM FLUORESCENCE IN SITU HYBRIDIZATION ANALYSIS
OF AZFC MICRODELETION IN SEVERE OLIGOZOO-
SPERMIA. X. Zhu, Z. Zhu, E. Zhi, Z. Li. Renji Hospital, Department
of Urology, Shanghai Human Sperm Bank, Shanghai Jiao Tong University
School of Medicine, Shanghai, China.

OBJECTIVE: Microdeletions of AZF (azoospermia factor) regions in Y
chromosome were a genetic risk factor of spermatogenic failure and male
infertility. Most laboratories carried out the AZFmicrodeletion testing by us-
ing peripheral intravenous blood, and AZF microdeletion in spermatozoa of
infertile patients was sometimes not identical to that of peripheral intrave-
nous blood due to the existence of mosaicism. The aim of this study was
to summarize the data of sperm fluorescence in situ hybridization (FISH)
analysis of AZFc microdeletion in patients with severe oligospermia.
DESIGN: Exploratory research.
MATERIALS AND METHODS: The experiment included 16 patients

with severe oligospermia which didn’t find AZFmicrodeletions in peripheral
intravenous blood. Additionally, 2 normozoospermic cases and 2 oligozoo-
spermic cases with AZFc microdeletion were recruited as positive controls
and as negative controls respectively.Frequency of AZFc microdeletion in
spermatozoa was detected by FISH with probes for chromosomes Y and
chromosome 18, SRY gene was selected as the Y chromosome-specific
signal, DAZ gene as AZFc-specific signal. A total of 100 spermatozoa
were observed in each group.
RESULTS: A total of 2000 spermatozoa were counted from the semen

samples in three groups. The hybridization rate was 97.2%, 95.3% and
96.4% in experiment group, positive group and negative group respectively.5
out of 16 patients with severe oligospermia was found to bear DAZ gene
signal missing in sperms with SRY signal, and the average missing rate
was 8.7%. The positive control group was not found signal missing of
DAZ gene in sperms with SRY signal, and DAZ gene signal was not found
in the negative control group.
CONCLUSION: AZF microdeletions were not found in some patients

with severe oligospermia via testing the peripheral intravenous blood, but
sperm analysis by FISH revealed the presence of 8.7 % abnormal spermato-
zoa with Y chromosome signal, in which DAZ gene signal were not found.
This study is important to explain the mechanism of non-vertical transmis-
sion in patients with Y chromosome microdeletions, and can help to assess
the genetic risk of Y chromosome microdeletions for male offspring and
can be used for appropriate genetic counseling before the employment of as-
sisted reproduction techniques.
Supported by: This work was Supported by Shanghai Municipal Health

Bureau Foundation (2011Y146).
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COMPARISON OF ART OUTCOME BETWEEN NON-OBSTRUC-
TIVE AZOOSPERMIA AND OBSTRUCTIVE AZOOSPERMIA: 15
YEARS EXPERIENCES. A. Yoshida, H. Onodera, K. Sakakibara,
Y. Yamada, M. Tanaka. Kiba Park Clinic, Koto, Tokyo, Japan.

OBJECTIVE: The introduction of ICSI has revolutionized the treatment of
severe male infertility. Moreover, ICSI using testicular spermatozoa has been
commonly applied in the treatment of obstructive azoospermia (OA) and
non-obstructive azoospermia (NOA). However, some authors describe
similar and high fertilization and pregnancy rates in NOA patients whereas
others report lower outcomes in NOA than in OA patients. In this study,
we evaluated the differences on ARToutcome after ICSI with frozen-thawed
testicular spermatozoa between NOA and OA.
DESIGN: This is a retrospective study from 1999 to 2013.
MATERIALS AND METHODS: Multiple testicular biopsy or micro-

dissection TESE was performed in NOA patients while simple testicular bi-
opsy was performed in OA patients. ICSI was performed with frozen-thawed
testicular spermatozoa from NOA or OA. The ART outcome in the NOA
group (4,295 oocytes, 317 cycles) and the OA group (4,187 oocytes, 336 cy-
cles) were compared.
RESULTS: Thewife’s average age and the number of the oocytes retrieved

of both groups did not have the significant difference. However, the normal
fertilization rate in the NOA group (67.9%) was significantly lower than that
in the OA group (77.0%). The average number of embryo transferred was
comparable between the two groups. And, the pregnancy rate and the implan-
tation rate did not have the significant difference between the two groups.
However, the delivery rate in the NOA group was significantly lower than
that in the OA group (32.3% vs 40.8%). The mean birth weight in the
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NOA group (2953.5�487.9g) was comparable with that in the OA group
(2997.3�356.9g). The malformation rate was almost same between the
two groups.

CONCLUSION: The normal fertilization rate and the delivery rate in the
NOA group were significantly lower than those in the OA group.

O-200 Tuesday, October 21, 2014 05:30 PM

IDENTIFICATION OF IL-7R AS A CANDIDATE PROTEOMIC
MARKERFORASTHENOZOOSPERMIABYHIGHTHROUGHPUT
SCREENING (HTS) OF HUMAN SPERMATOZOA. E. Shlush,a,b

S. I. Moskovtsev,a,b S. Swanson,a C. L. Librach.a,b,c aCReATe Fertility
Centre, Toronto, ON, Canada; bObstetrics and Gynecology, University of
Toronto, Toronto, ON, Canada; cGynecology, Women’s College Hospital,
Toronto, ON, Canada.

OBJECTIVE: Despite advances in the field of human reproduction, the
underlying etiology of most male factor infertility cases is unknown.
Some de novo maturation, genetic abnormalities, and cell intrinsic factors
have recently been suggested to impair sperm function. In the current
work we hypothesized that dysfunction related to interactions between
spermatozoa and its surrounding microenvironment might play a role in
some cases of male factor infertility. The aim was to identifying novel
cell surface receptors on mature human spermatozoa and compare their
expression in sperm from patients with asthenozoospermia with normal
controls.

DESIGN: retrospective cohort study.
MATERIALS AND METHODS: We utilized a HTS methodology based

on flow cytometry (FC) for the presence of 373 cell surface markers on
mature sperm. HTS FC results was compared between 9 of healthy fertile
sperm donors and 5 individuals with asthenozoospermia for the presence
of these 373 protein receptors.

RESULTS: Our analysis identified many novel receptors present on the
surface of mature spermatozoa that were not previously described. Several
protein markers were expressed at a high level across all samples: CD47
(16.8% � 6.8), CD52 (24.2 � 14), CD143 (8.4 � 4.5), CD256 (29.2 � 5),
CD257 (5.8 � 6). In contrast CD127, also known as interleukin 7 receptor
(IL- 7R) which plays an important role in T and B cell differentiation, was
significantly lower (1.6�1.3%) in the group of asthenozoospermia in com-
parison to the control group (7 � 4.5%), P ¼ 0.03.

CONCLUSION: Our preliminary results demonstrated several cell surface
proteins not previously shown to be expressed on human spermatozoa. We
identified a novel potential role for the IL-7 pathway in human sperm
motility. Interestingly, it has been previously shown thay IL-7 knockout
mice have reduced fertility with significantly reduced litter size. Our future
studies will focussed on elucidating the potential role of IL-7 and it’s receptor
in male fertility. HTC FC analysis of sperm protein expression is an underu-
tilized tool in reproductive medicine and our results might shed light on the
function of novel human sperm receptors and their differential expression be-
tween fertile and infertile men. Moreover the role of interleukins and other
cytokines and external signals in sperm motility can be explored by the sug-
gested methods.
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THE ASSESSMENT OF FERTILIZATION AND EMBRYONIC
DEVELOPMENT USING TESTICULAR SPERMATOZOA AMONG
PRESUMED HISTOPATHOLOGY IN TESTICULAR BIOPSY
FROM NON-OBSTRUCTIVE AZOOSPERMIA (NOA). S. Mizuta,
H. Matsubayashi, T. Ishikawa. Reproduction Clinic Osaka, Osaka, Japan.

OBJECTIVE: Fertilization and pregnancies can be obtained with sperma-
tozoa recovered from the seminiferous tubules. Sertoli cell only syndrome
(SCOS), maturation arrest (MA), and hypospermatogenesis (HS), and,
with or without focal spermatogenesis are the commonest histological pat-
terns of patients with non-obstructive azoospermia (NOA). To our knowl-
edge, no study has specifically examined the results of intracytoplasmic
sperm injection (ICSI) in SCOS, MA, and HS patients. The aim of this study
is to assess sperm retrieval rates (SRR) by microdissection testicular sperm
extraction (micro-TESE), fertilization rate, and embryonic development
among patients with presumed SCOS, MA, and HS in testicular biopsy in
those couples whom spermatozoa were obtained.

DESIGN: Retrospective clinical analysis.

MATERIALS AND METHODS: We retrospectively evaluated 108 pa-
tients with NOA who underwent micro-TESE between September 2013
and April 2014, and identified patients in whom SCOS, MA, and HS were
reported at pathological examination. We excluded obstructive azoospermic
(OA) patients and >39 years age of the spouses at the time of ICSI cases in
this study. At the same session of micro-TESE, small tissue specimens
(from upper, middle, and lower pole) were placed in Bouin’s solution and
sent to the histopathology laboratory. No significant difference was shown
in the age of the spouses at the time of ICSI (33.1 � 3.7 years in SCOS
and 33.8 � 3.2 in HS). Two pronuclei (2PN) oocytes, blastocysts develop-
ment, good-quality blastocysts (Grade 3BB and above, on day 5 by the Gard-
ner score), biochemical pregnancies, clinical pregnancies and implantation
rates were examined.
RESULTS: Spermatozoa were retrieved in 47 of 108 (43.5%) patients with

NOA in whommicro-TESEwas performed. In 108 patients with histopathol-
ogy reports, 85 (78.7%), 9 (8.3%), and 14 (13.0%) patients had presumed
SCOS, MA, and HS, respectively. SRR in SCOS (31/85¼36.5%) and MA
(2/9¼22.2%) was lower than patients with HS (14/14¼100%, p<0.001).
Thirty-four, 2, and 12 ICSI cycles were performed in SCOS, MA, and HS,
respectively. 2 PN oocytes, blastocysts development, and good-quality blas-
tocysts rates were 53.6%, 38.8%, and 38.5% in SCOS and 63.9%, 39.0%, and
30.4% in HS. Biochemical pregnancy, clinical pregnancy and implantation
rates were 42.9% (9/21), 28.6% (6/21), and 25.0% (6/24) in SCOS and
25.0% (4/16), 18.8% (3/16), and 15.8% (3/19) in HS (no significant differ-
ences, respectively).
CONCLUSION: Good fertilization and embryonic development were

achieved without significant differences even in presumed SCOS in those
couples whom spermatozoa were obtained.
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ASSESSMENTOFSOCIETYFORASSISTEDREPRODUCTIVETECH-
NOLOGY(SART)FERTILITYCLINICWEBSITESFORMALEINFER-
TILITY INFORMATION AND RESOURCES. S. B. Schon, J. L. Chan,
K. E. O’Neill, P. Masson. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: The Internet is often a primary source of information for
infertility patients; however, there is little data assessing the quality of this
material especially aimed at male infertility. Our objective was to evaluate
SART-member fertility clinic websites for availability and context of infor-
mation regarding male factor infertility.
DESIGN: Cross-sectional evaluation.
MATERIALS AND METHODS: Between 2/2014-4/4014, 396 SART-

member fertility clinic websites were evaluated by two independent re-
searchers. Websites were surveyed for the following characteristics: practice
location, type, and size, along with general information on male infertility,
male factor treatment options, male sexual dysfunction, fertility preservation,
cost of treatment, and the presence of an onsite male infertility specialist.
Chi-square tests were used to assess for differences between groups.
RESULTS: 98%(387/396) of clinics had a website, of which 80% were

private and 20% academic centers. 26% of practices performed R500 cy-
cles/year while 74% performed<500 cycles/year. 88% of websites provided
general information on male infertility and 83% reviewed male treatment op-
tions. 65% of websites discussed surgical treatment and 32% discussed
microsurgery. 15% of fertility clinics advertised a male infertility specialist
as part of their practice. 17% provided information on male sexual dysfunc-
tion. 55% of clinics offered male fertility preservation services. 3% of web-
sites discussed the cost of male infertility treatments. Compared to private
practices, academic centers were more likely to have a male specialist on
staff (30% vs 11%, p< .001). There was no difference between academic
and private practices in the presentation of general treatment options, surgical
treatment, microsurgery, or discussion of sexual dysfunction (p>.05). Large
volume practices were more likely to discuss male sexual dysfunction (26%
vs 14%, p¼ .006), but there were no differences regarding general treatment
options, surgery or microsurgery compared to small practices (p>.05). Prac-
tices with a male specialist were more likely to offer microsurgery (60% vs
26%, p< .001) and more likely to discuss sexual dysfunction (39% vs 13%,
p.001).
CONCLUSION: Although a male factor component can affect 50% of

infertile couples, our data shows that there is still a significant lack of patient
information regarding specific treatment options among SART clinic web-
sites. While the presence of a male specialist onsite significantly improves
available information, only 15% of clinics offer a male specialist as part of
their practice.
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EXPLORING NEW MORPHOKINETIC VARIABLES OF IN VITRO
AND IN VIVO EMBRYO DEVELOPMENT. M. J. Escriba, L. Escrich,
N. Grau, Y. Galiana, Y. Motato, M. Meseguer. Instituto Universitario IVI,
Valencia, Spain.

OBJECTIVE: To assess the duration of the second and third cell cycles
(cc) as predictors of blastocyst formation and implantation (I).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Monitoring of 6970 embryos revealed

that 3107developed into blastocysts (B) and 3863 did not (NB). After trans-
fer, 328 embryos were designated as 100%, when the number of gestational
sacs matches with the transferred B or, 0%, when no chemical gestation
was achieved. Timing of cleavage (hrs post-ICSI) from 2 to 8 cells (t2,
t3, t4, t5, t6, t7, t8) was determined by time-lapse imaging. The following
variables were studied: cc2a: cc length of the 1st blastomere to cleave
from 2 to 3 cells; cc2b: cc length of the 2nd blastomere to cleave from
2 to 4 cells; cc3a: b, c, d: 3rd cc duration of the blastomere that cleaves
to 5, 6, 7 and 8 cells; acc3: average cc3 (cc3a+cc3b+cc3c+cc3d)/4; blasto-
mere synchrony in cleavage at cc2 (SR2¼ cc2a/cc2b) and cc3 (SR3¼acc3/
(t8-t3)).

RESULTS: Mean � SD and 95% confidence interval (CI) of variables ac-
cording to blastocyst (B or NB) and implantation (0 or 100) status. When sig-
nificance between categories was detected, variables were studied by
quartiles and the optimal range (OR) for B and I was defined when appro-
priate.

CONCLUSION: cc2 and cc3 are associated with development to B and I,
respectively.
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RELATION OF SPERM METHYLATION ABNORMALITY TO
MISCARRIAGE VILLUSMETHYLATION ABNORMALITY. A. Sato,a

E. Otsu,a T. Arima,b T. Utsunomiya.a aSt.Luke Clinic, Oita City, Oita, Japan;
bTohoku University Graduate School ofMedicine, Sendai City, Miyagi, Japan.

OBJECTIVE: Genomic imprinting, which describes the allele-spe-
cific expression of certain genes, accounts for the requirement of
both maternal and paternal genomes in normal development. The
imprints that are initiated in the germ line persist through preimplan-
tation development and involve the formation of an epigenetic mark
at specific loci in a parent-of-origin-specific manner. DNA methylation
is the most well studied epigenetic mark that distinguishes the
maternal and paternal alleles of imprinted genes. In this study, we

examined the methylation profile of four autosomal imprinted
genes in DNA obtained from ART conceptions and matched
parental sperm in order to determine whether these alterations were in-
herited.
DESIGN: Laboratory experimental study.
MATERIALS ANDMETHODS: Between January 2011 and September

2013, 238 cases which resulted in miscarriage following ART were
investigated. Of the 238 cases, 48 villus were found to have normal kar-
yotype and their origin of sperm. We examined DNA methylation at im-
printed gene (H19, GTL2, PEG1 and LIT1) by bisulphate PCR
methylation analysis. Our project was carried out after receiving the
patients’ consent and with the approval of the institutional ethics
committee.
RESULTS: We found 10/48(20.8%) samples that showed abnormal

DNA methylation at one or more imprinted loci. In seven out of the
ten cases where there were abnormal DNA methylation in the ART
samples, identical alterations were present in the parental sperm. Six
samples showed abnormality of the H19 and one sample showed a
GTL2 abnormality. All abnormalities were due to paternal imprint
type genes.
CONCLUSION: In our previous study of the methylation abnormality in

sperm, maternal type imprint genes (83.3%(20/24)) were found to have a
higher frequency of abnormality than paternal type imprint genes
(58.3%(14/24)). Villus and sperm abnormality were found in the paternal
imprint genes. Though sperm have both paternal and maternal imprint genes,
in this study, abnormalities were seen in the paternal imprint genes, it was
leading us to suggest that maternal imprint genes cannot be the cause of
miscarriage. Of the 48 samples with normal karyotype examined in this
research, 38 were found to also have normal methylation. Further study of

the relationship between imprint abnormality and miscarriages should be
conducted.
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THE EFFECT OF AGE ON IMPLEMENTING ONLY VITRIFIED
BLASTOCYST TRANSFER (VFBT) CYCLES AND THE USE OF
EUPLOID BLASTOCYSTS (BL) TO OPTIMIZE IMPLANTATION
AND SINGLE EMBRYO TRANSFER (SET). J. B. Whitney,
R. E. Anderson, S. Zozula, M. C. Schiewe. SCIRS/SCCRM, Newport
Beach, CA.

OBJECTIVE: We have previously shown that VFBT cycles compare
favorably to fresh ET. The purpose of this study was to evaluate whether
trophectoderm biopsy-preimplantation genetic screening (PGS) technol-
ogy optimizes pregnancy and implantation outcomes to best support SET
efforts?
DESIGN: Between 2012 and 2013, all VFBT cycles were split in two

groups. Group 1 (n¼122) patients electively chose to vitrify all fresh

Results

Mean � SD
according to B (95CI) In/out of OR (%B)

ODS
Ratio OR

Mean� SD
according to I (95CI) In/out of OR (%I)

ODS
Ratio OR

Cc2a NB: 9.8�0.1 (9.6-10.0)/B:
10.5�3.9 (10.4-10.7)

9.76-12.7 (54.9)/Out (32.6%) 1.6 0: 10.9�3.6 (10.5-11.2)/100:
10.5�3.5 (10.2-10.9)

Cc2b NB: 13.1�6.6 (12.9-13.3)/B:
12.3�3.9 (12.2-12.4)

11.3-14.3 (51.6)/Out (36.1%) 1.4 0: 12.4�3.6 (12.1-12.7)/100:
12.0�3.3 (11.7-12.3)

RS2 NB: 0.7�0.3 (0.7-0.8)/B:
0.9�0.2 (0.8-0.9)

%80.5 (28.7)/>80.5 (49.7) 0.8 0: 0.9�0.2 (0.8-0.9)/100:
0.9�0.2 (0.8-0.9)

Cc3a NB: 13.4�8.2 (13.1-13.7)/B:
13.6�5.6 (13.4-13.8)

11.5-16.5 (55.5)/Out (39.8) 1.3 0: 13.9�4.8 (13.4-14.3)/100:
13.6�4.3 (13.1-14.0)

Cc3b NB:17.7�8.4 (17.4-18.0)/B:
16.5�5.8 (16.3-16.7)

0: 16.3�4.8 (15.8-16.7)/100:
15.6�4.6 (15.2-16.1)

Cc3c NB: 19.3�9.2 (18.9-19.6)/B:
17.8�6.7 (17.6-18.0)

0: 17.9�6.0 (17.3-18.4)/100:
16.5�4.9 (16.0-17.0)

<21.0 (48.0)/Out (34.1) 1.7

Cc3d NB: 23.5�10.6 (23.0-23.9)/B:
21.8�8.9 (21.5-22.2)

0: 21.6�7.9 (20.8-22.4)/100:
19.9�7.3 (19.1-20.7)

%15.7 (54.4)/Out (43.2) 1.4

acc3 NB: 17.6�6.5 (17.3-17.8)/B:
17.1�5.2 (16.9-17.3)

0: 17.2�4.8 (16.7-17.7)/100:
16.1�4.4 (15.6-16.6)

<18.9 (48.5)/Out (38.1)

RS3 NB: 0.7�0.2 (0.7-0.7)/B:
0.7�0.1 (0.7-0.8)

%0.7 (47.6)/>0.7 (63.5) 1.5 0: 0.7�0.1 (0.7-0.9)/100:
0.8�0.1 (0.7-0.8)
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BL or used residual BL from a previous cycles. Whereas, Group 2
(n¼195) patients electively chose PGS/trophectoderm biopsy for their cy-
cle and vitrified all fair to excellent quality BL (R3BB grade). This retro-
spective analysis included aneuploidy–focused PGS cycles and excluded
all donor cycles. Results were stratified by age and evaluated by X2 anal-
ysis.

MATERIALS AND METHODS: Standard BL culturing and micro-
Secure� vitrification (mS-VTF) in DMSO-free media (I.C.E.) was applied,
followed by VFBT in Group 1. Whereas in Group 2, all Day 3 embryos
were laser hatched (300mW, 500 msec pulses) and had trophectoderm
biopsies (300mW, 700 msec pulses) performed on Days 5 and 6 before
mS-VTF. Array CGH technology was used for aneuploidy analysis. SET
was performed 21% and 73% of the Group 1 and Group 2 VFBT cycles,
respectively.

RESULTS: BL survival was 96% and 99.6% for Group 1 and Group 2,
respectively. Pregnancy outcome data are expressed below:

TABLE 1.

<35y.o. # ET
% Clinical

Preg
% Live
Birth

% LB/
Cycle

%
SAB

%
Impl

SET:%
LB

Group 1 67 74.6 62.7 62.7 16 55.5 43.8
Group 2 53 88.7 84.9* 80.4 4.3 87.5** 81*
35-37y.o.
Group 1 31 77.4 61.3 61.3 20.8 53.5 80
Group 2 53 81.1 69.8 67.3 11.6 89.8** 59.5
38-40y.o.
Group 1 16 43.8 31.3 31.3 28.6 27.6 0
Group 2 46 80.4* 78.3** 70.6* 2.8* 74.6** 75.7**
41-42y.o.
Group 1 6 33.3 33.3 33.3 33.3 25 0
Group 2 17 76.5 76.5 48.2 0 69.6* 72.7
43+y.o.
Group 1 2 0 0 0 0 0 0
Group 2 2 100 100 33.3 0 100* 100

* Differences between rows within age subgroups by column are different
(*P%0.05; **P%0.01)

CONCLUSION: Aneuploidy determination of BL, in combination with
VTF-ALL, significantly increased implantation in all age groups. The
live birth per SET was higher in women %34y.o. and the 38-40y.o. age
groups. Significance was unable to be determined for women R 41y.o.,
since no SET was performed in Group 1. Interestingly, the 35-37y.o. age
group did not reveal an increased live birth rate. Note, many failed cycles
in Group 2 women, age 35-37y.o., repeated a second SET with success.
Further studies evaluating metabolomic factors and gene sequencing may
provide answers as to why some euploid embryos fail to implant or spon-
taneously abort.
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EFFECTOFBENCHTOPINCUBATORSWITHLOWEREDOXYGEN
CONCENTRATIONONFERTILIZATIONANDPREIMPLANTATION
EMBRYO DEVELOPMENT: A RANDOMIZED CONTROLLED
TRIAL USING SIBLING OOCYTES. M. P. Steinkampf,a L. J. Ray,a

J. A. Hubbard,a K. R. Hammond,a S. D. Reilly.b aAlabama Fertility Special-
ists, Birmingham, AL; bDepartment of Pathology, University of Alabama at
Birmingham School of Medicine, Birmingham, AL.

OBJECTIVE: The recent availability of benchtop incubators, which
potentially allow better temperature re-equilibration, high thermal mass
with reduced chamber dead space, and the option for using low-O2 gas
from pre-mixed cylinders, has been promoted as beneficial for preimplanta-
tion embryo culture. However, published data comparing outcomes with
benchtop incubators and standard ‘‘big-box’’ incubators are sparse and incon-
sistent. The purpose of this study was to compare fertilization rates and em-
bryo development in human oocytes/embryos cultured in standard and
benchtop incubators using sibling oocytes as their own controls.

DESIGN: Randomized controlled trial.
MATERIALS AND METHODS: For each IVF cycle, oocytes were

randomly assigned to either standard Forma Model 3110 incubators

using 6%CO2 and air (‘‘S’’) or Planer Model BT37GP benchtop incu-
bators using premixed 6%CO2/5%O2/89%N2 (‘‘B’’). The quality of
all equipment and supplies was confirmed with a human sperm
motility assay, and all gasses were filtered with activated carbon/
permanganate and high efficiency particulate filters. Intracytoplasmic
sperm injection was performed if clinically indicated. Embryos
were selected for transfer on day 3 (n¼68) or day 5 (n¼2) based on
standard embryo morphology scoring. High quality embryos were
frozen on day 3, with remaining embryos cultured for an additional
3 days. Both oocyte groups were cultured in microdrops under mineral
oil.
RESULTS: We randomized 1,149 oocytes. There were no significant dif-

ferences in the rates of fertilization (S¼68%, B¼67%; P¼0.72) or cleavage
(S¼94%, B¼92%; P¼0.68), nor in the numbers of high quality embryos on
day 3 of culture (S¼3.3, B¼3.2; P¼0.41), the numbers of embryos chosen
for transfer (S¼1.1, B¼1.0; P¼0.51), or the numbers frozen on day 3
(S¼2.3, B¼2.1; P¼0.41). However, of the embryos remaining after trans-
fer, more embryos cultured in the standard incubators were subsequently
deemed appropriate for cryopreservation on day 5 or 6 (S¼1.3, B¼0.7;
P¼0.0052). Among women whose transferred embryos all arose from
either the standard (n¼26) or benchtop (n¼25) incubators, there were no
differences in the rates of positive pregnancy tests (S¼57.7%, B¼52%;
P¼0.68) or continuing pregnancy/live births (S¼34.6%, B¼40.0%;
P¼0.69).
CONCLUSION: In our laboratory, standard incubators using a CO2/air

mixture allowed better embryo development between days 3 and 6 of culture
than benchtop incubators using premixed low-O2 gas.
Supported by: Institutional support provided by Alabama Fertility Spe-

cialists.

O-207 Tuesday, October 21, 2014 05:15 PM

ABNORMALLY-CLEAVED EMBRYOS AT 1ST OR 2ND CLEAVAGE
HADLOWDEVELOPMENTALPOTENTIAL. T. Sekitoh, T. Nakano,
M. Satoh, S. Hashimoto, Y. Nakaoka, Y. Morimoto. IVF Namba Clinic,
Osaka, Japan.

OBJECTIVE: Capturing time-lapse images of human embryo develop-
ment appeared that human embryos sometimes cleaved abnormally from
1cell to 3cells or more at 1st or 2nd stage. However, the characteristics of
abnormally-cleaved embryos and their subsequent development are un-
known. Here the developmental competence of embryos which cleaved
abnormally at 1st or 2nd cleavage was examined.
DESIGN: Retrospective clinical study.
MATERIALS ANDMETHODS: The study included 39 patients who un-

derwent embryo transfer (ET) on day 3 between August 2013 and April
2014 after obtaining the informed consent. Time-lapse images of 282 em-
bryos were taken every 10 min using a time-lapse cinematography (TLC,
Vitrolife) after the confirmation of normal fertilization. After day 3 ET, sur-
plus embryos were cultured until day 6. The abnormal cleavage was inves-
tigated using the TLC. Effects of abnormalities at 1st and 2nd cleavage on
the blastulation and the implantation potential were assessed. Moreover, the
time which was required from insemination until 1st cleavage was
measured.
RESULTS: The abnormal cleavage was observed in 77 embryos at 1st

(27.3%) and in 44 embryos at 2nd cleavages (15.6%). The blastulation,
the morphologically-good blastocyst and pregnancy rates were 62.5%
(80/128), 43.0% (55/128), and 50.0% (12/24) in embryos which didn’t
show any abnormalities at 1st and 2nd cleavage, 25.0% (18/72), 8.3% (6/
72), and 0% (0/5) in embryos which showed abnormalities at 1st cleavage,
and 35.3% (12/34), 14.7% (5/34), and 10.0% (1/10) in embryos which
showed abnormalities at 2nd cleavage, respectively. The values in all 3 pa-
rameters of embryos which showed abnormalities at 1st or 2nd cleavage
were lower than those of embryos showed no abnormalities (P < 0.05).
The time required from insemination until 1st cleavage of embryos
which showed abnormalities at 1st cleavage (31.0�0.6h) was longer than
those for others (P < 0.001; no abnormalities:25.4�0.3h, 2nd abnormal
cleavage:25.2�0.5h).
CONCLUSION: Half of embryos showed abnormal cleavage at 1st or

2nd cleavage and these embryos had much lower developmental potential.
Moreover, embryos showed abnormalities at 1st cleavage took longer time
to complete 1st cleavage, suggesting that observation of 1st cleavage
timing is a good marker of embryo selection. These abnormally-cleaved
embryos had low implantation potential despite their good morphology
on day 3.
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THE SOURCE OF OOCYTES, FRESH OR VITRIFIED, DOES NOT
AFFECT IMPLANTATION POTENTIAL BASED ON KINETIC
MARKERS. M. Aragon�es,a N. Basile,a S. Pareja,a A. Cobo,b

F. Bronet,a M. Meseguer.b aLAB FIV, IVI Madrid, Madrid, Spain; bLAB
FIV, IVI Valencia, Valencia, Spain.

OBJECTIVE: A published algorithm based on kinetic markers classifies
embryos from A to E according to implantation potential (1). The objective
of this study is to evaluate if the source of oocytes (fresh or vitrified) has an
impact on the percentage of embryos falling within each category.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Oocytes frommixed Intra Citoplasmatic

Sperm Injection cycles (fresh + vitrified oocytes) were monitored in a time-
lapse system (N¼ 658; 387 fresh and 271 vitrified). Variables studied
included: exact timing to 2 (t2), 3 (t3), 4 (t4), and 5 cell (t5). We also evalu-
ated cell division intervals such as cc2 ¼ t3-t2 and s2¼t4-t3.

To evaluate embryo quality based in morphokinetics, the proportion of
optimal embryos was determined from our previous observations, identifying
embryos in a best time range with a higher implantation potential. The pro-
posed optimal timings were as follows: t5¼ 48.8-56.6 hours, cc2¼ < 12
hours and s2< 0.75 hours. To further evaluate correlation between morpho-
kinetic parameters and the type of the oocyte (fresh or vitrified), we devel-
oped a hierarchical classification: t5 (if 48.8%t5%56.6 hr then grade A or
B, otherwise grade C or D) and secondary variable: s2 (if s2%0.75 hr then
grade A or C, otherwise B or D) divides the remaining embryos into grades
A, B, C or D in order of decreasing implantation rate.With cc2, we obtained a
plus/minus division in each of the previous mentioned categories.We applied
a Chi-squared for comparison of percentages with p<0.05 considered to be
statistically significant.

RESULTS: Significant differences were observed between fresh and vitri-
fied oocytes for t2: 27.8 h (CI 95% 27.4-28.3h) vs. 29.4 h (CI95% 28.8-30.0);
t3: 38.2h (CI 95% 37.6-38.8h) vs. 40.1h (CI95% 39.2-41.0h) and t4: 40.9h
(CI95% 40.3-41.6) vs. 42.9h (CI95% 41.8-43.9) respectively. No differences
were observed for the rest of the variables. Considering the variables included
in the algorithm (t5, cc2 and s2), no differences were observed in the percent-
ages of embryos falling within the optimal ranges proposed. Once classified
by the algorithm the percentage of embryos within each category was similar
between fresh and vitrified oocytes respectively; A- (6.7% vs. 3.7%); A+
(8.8% vs. 7.0%); B- (4.1% vs. 3.0%); B+ (6.7% vs. 4.1%); C- (4.9% vs.
7.4%); C+ (4.7% vs. 5.5%); D- (8.0% vs. 7.7%); D+ (4.1% vs. 3.3%); and
E (36.4% vs. 36.5%), p¼0.270.

CONCLUSION: The percentage of embryos in each category is similar
regardless of the type of oocytes utilized.
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DAY 3 EMBRYO METABOLOMICS IN THE SPENT CULTURE
MEDIA IS ALTERED IN OBESE WOMEN UNDERGOING
IVF. J. Bellver,a,b,c M. J. de los Santos,a P. Alama,a D. Castello,a

L. Privitera,a D. Galliano,a E. Labarta,a C. Vidal,a A. Pellicer,a,b,c

F. Dom�ınguez.c,d aInstituto Valenciano de Infertilidad, Valencia, Spain; bDe-
partment of Pediatrics, Obstetrics and Gynecology. Faculty of Medicine.
Univeristy of Valencia, Valencia, Spain; cFundaci�on IVI, Paterna, Valencia,
Spain; dINCLIVA Biomedical Research Institute, Paterna, Valencia, Spain.

OBJECTIVE: To determine whether the metabolomic profile in the spent
culture media of day-3 embryos is different in obese and normoweight
women undergoing IVF, also considering the association with polycystic
ovary syndrome (PCOS).

DESIGN: Prospective case-control analysis.
MATERIALS AND METHODS: Twenty-eight young (< 38 years)

womenwith normal uterus and ovaries, and absence of endometriosis, hydro-
salpinx or smoking habit were recruited. Patients underwent their first IVF
attempt due to idiopathic infertility, tubal factor, or failed intrauterine insem-
ination, presenting a normoweight male partner without severe sperm factor.
Group A included ovulatory obese (body mass index >30 kg/m2) women (n
¼12); group B included obese women with PCOS (Rotterdam criteria) (n
¼4); group C (control) included normoweight (20-24.9 kg/m2) ovulatory
oocyte donors (n¼12). Exclusion criteria were:<5 or>20 oocytes retrieved;
>3.000 pg/ml or >20% fall in estradiol concentration, or >1 ng/ml of pro-
gesterone concentration on the day of hCG administration; or <2 ongoing
embryos in day 3. A GnRH antagonist protocol using rFSH and hCG trig-
gering was employed. Culture spent media were taken (50 ml) from two em-

bryos of each cohort (with similar morphology) in day 3, analyzing a total of
56 embryos. Samples were centrifuged, frozen (-80oC) and stored until the
analysis was performed comparing the global metabolomic profile of the
three groups by ultrahigh performance liquid chromatography coupled to
mass spectrometry.
RESULTS: The untargeted metabolic profiling analysis of embryo-spent

culture media from controls, obese-PCOS and obese-non-PCOS women re-
vealed a different metabolomic profile. Principal component and Partial
Least Squares Discriminant Analysis resulted in a clear separation of the
three types of samples when a total of 600 metabolites were considered. A
good model of prediction was obtained using the 160 most consistent metab-
olites. This model was able to predict the origin of the sample with 13% and
10% of false negatives and positives, respectively.
CONCLUSION: The metabolic profile in the spent culture media of day-3

embryos is different in normoweight and obese women with a higher devia-
tion when PCOS is associated.
Supported by: IVI Valencia research fund. FD’s participation was Sup-

ported by the Spanish Ministry of Economy and Competitiveness, through
the Miguel Servet Programme (CP13/00075) co-founded by FEDER.
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FREEZE ALL POLICY: FRESH VERSUS ELECTIVE FROZEN-
THAWED EMBRYO TRANSFER. M. Roque, S. Geber, M. Sampaio,
F. Guimar~aes, M. Valle. Origen - Center for Reproductive Medicine, RJ,
RJ, Brazil.

OBJECTIVE: Controlled ovarian stimulation (COS) may adversely affect
endometrial receptivity during in vitro fertilization (IVF) cycles. It has been
suggested that supraphysiologic hormonal levels during COS, mainly pro-
gesterone elevation (PE) on the day of human chorionic gonadotropin admin-
istration, are associated with a decreased probability of pregnancy in fresh
cycles; in these cases, the patient may benefit from frozen-thawed embryo
transfer (FET). The main objective of this study was to compare IVF out-
comes between fresh embryo transfer and elective FET (freeze all policy),
considering that fresh embryo transfers were performed only in cases without
progesterone elevation.
DESIGN: Prospective observational cohort study.
MATERIALS AND METHODS: The study was conducted between

January 2012 and December 2013. Accepting an alpha risk of 0.05 and a
beta risk of 0.2 in a two-sided test, at least 229 subjects in each group
were necessary to recognize a relative risk R1.3 as statistically significant.
A total of 625 patients submitted to COS with gonadotropin-releasing hor-
mone (GnRH) antagonist protocol and day3 embryo transfer were included.
In the fresh group (n¼372), embryo transfers were performed only if proges-
terone levels were %1.5 ng/mL on the trigger day. The freeze-all group
(n¼253) comprised patients that had all embryos cryopreserved in the fresh
cycle and had the first embryo transfer after endometrial priming and embryo
thawing. Data were described as the mean � standard deviation or percent-
ages. The statistical analysis was performed using Student’s t test, the chi-
square test, and linear regression models. A p value of<0.05 was considered
statistically significant. The main outcome measure was ongoing pregnancy
rate.
RESULTS: IVF outcomes in fresh and freeze-all groups are expressed in

the table below.

Fresh group
(n¼372)

Freeze all
group

(n¼253)
RR

(95% CI)
p

value

Age, years �SD 35.48�5.12 34.79�4.04 0.064
nET�SD 2.26�0.78 2.09�0.58 0.001
IR, % 20.1 26.4 1.30 (1.07-1.59) 0.008
CPR, n (%) 142 (38.1) 117 (46.2) 1.21 (1.01-1.46) 0.042
OPR, n (%) 122 (32.8) 103 (40.7) 1.24 (1.01-1.53) 0.041

CPR: clinical pregnancy rate; IR: implantation rate; nET: number of embryos
transferred; OPR: ongoing pregnancy rate

CONCLUSION: IVF outcomes were significantly greater in the freeze-all
group compared to the fresh group. These results suggest that even in a
selected group of patients for fresh embryo transfer (progesterone levels %
1.5 ng/mL), endometrial receptivity may be impaired by the COS, and out-
comes may be improved by performing the freeze all policy.
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OVARIAN TRANSPLANTATION AND MECHANISM FOR
RESTING FOLLICLE RECRUITMENT. S. J. Silber, N. Barbey,
J. Pineda, M. DeRosa. Infertility Center of St. Louis, St. Luke’s Hospital,
St. Louis, MO.

OBJECTIVE: To study the effectiveness of frozen ovarian cortex
transplants compared to fresh transplants, to preserve fertility in patients
with cancer or anticipated ovarian failure, and to explain ‘‘resting folli-
cle’’ recruitment in women as they age. Ovary freezing and transplanta-
tion has garnered increasing interest as a possible way to preserve
fertility for cancer patients and even for the natural decline in fertility
with aging.

DESIGN: Twenty-two menopausal young women underwent fresh
donor ovary transplant or frozen ovarian cortex auto-transplantation in
a community hospital with the same uniform surgical technique with
over a decade of follow up. Recovery in recipients was measured by re-
turn of menses, day 3 FSH, LH, estradiol, AMH, ultrasound, pregnancy,
and histology.

MATERIALS AND METHODS: There were two groups of eleven
women. In one group fresh ovarian cortex was transplanted from a fertile
donor to her menopausal sister. In the second group, women with cancer
or autoimmune disease had ovary tissue frozen before bone marrow trans-
plant, and years later in menopause had their frozen ovarian cortex thawed
and auto-transplanted back. After transplantation, all recipients underwent
monthly menstrual evaluation, hormonal measurement and pregnancy eval-
uation.

RESULTS: All recipients had the same robust return of normal FSH by
150 days, menstruation by 130 days, and massive AMH elevation by 170
days. The AMH then fell to below normal by 240 days and remained at
that level for many years with normal ovarian cycling and hormonal func-
tion. Sixteen babies resulted thus far from 11 fresh and 8 frozen cycles,
with no difference between fresh and frozen. There was no difference in
results noted for fresh or frozen cases and all had return of normal hormon-
al function.

CONCLUSION: Ovary freezing and transplantation is clinically a robust
method of preserving ovarian function. The pattern of FSH and AMH return
implies stromal density can account for the early meiotic arrest of fetal
oogonia, as well as for ‘‘resting’’ adult follicle recruitment, as a uniform hy-
pothesis.
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OVARIANLESIONSVOLUMESASA SCREENFORMALIGNANCY
IN PEDIATRIC OVARIAN TUMORS. P. I. Abbas,a S. C. Elder,a

A. R. Mehollin-Ray,b R. M. Braverman,b M. E. Lopez,a J. C. Francis,c

J. E. Dietrich.c aSurgery, Baylor College of Medicine, Houston, TX; bPediat-
ric Radiology, Baylor College of Medicine, Houston, TX; cObstetrics and
Gynecology, Baylor College of Medicine, Houston, TX.

OBJECTIVE: Preoperative evaluation of ovarian tumors is essential to
determine appropriate treatment. Benign ovarian tumors undergo an ovarian
sparing surgery to preserve fertility while malignant lesions undergo oopho-
rectomy. Our study assesses the utility of gonadal volumes and tumor
markers to evaluate the risk of malignancy.

DESIGN: Retrospective chart review.
MATERIALS AND METHODS: Female patients (8-18 years) who

had an ovarian operation from January 2008 to December 2012
were included. Demographics, preoperative ultrasonographic gonadal
measurements, and tumor markers were collected. Volumes were
calculated with the prolate ellipsoid formula. Data are presented as me-
dians.

RESULTS: 123 females at a median age of 13.7 years (IQR 12.5-16
years) were included. 115 girls had benign pathology and 8 had malig-
nant pathology. All patients with malignant pathology had an oophorec-
tomy. Of those with benign pathology, 22 patients had an oophorectomy
and 93 patients underwent ovarian sparing surgery. The benign lesion
volume was significantly smaller than the malignant lesion volume
and beta-HGC, AFP, and LDH were less likely to be elevated. There
was no difference in ovarian volume ratio between malignant and benign
pathology.

Gonadal measurements and tumor markers based on ovarian pathology

Malignant
(N¼8)

Benign
(N¼115) p-value

Volume of ovarian
lesion (cm3 [/sup])
(Median, (IQR))

1548(627-2105) 152(57-592) 0.001

Ratio of affected ovarian
volume to expected
ovarian volume
(age based) (Median,
(IQR))

1.4(1.5-16) 5.8(1.1-1.7) 0.242

Ratio of affected ovarian
volume to contralateral
normal ovarian volume
(Median, (IQR))

2.6 1.7(0.7-7.2) 0.907

Elevated beta-HCG (N,(%)) 2/5(40) 0/44(0) <0.001
Elevated AFP (N,(%)) 3/5(60) 1/48(2) <0.001
Elevated LDH (N,(%)) 2/3(67) 2/25(8) 0.006
Elevated CA-125 (N,(%)) 2/4(50) 5/22(23) 0.258

A ROC curve analysis of lesion volume to malignancy (AUC 0.84,
p¼0.001) revealed a threshold volume of <184 cm3 (100% sensitivity,
54% specificity, NPV 100%, PPV 13%) to screen for malignancy. This
held true when applied to our dataset. Of 62 girls with volumes <184 cm3,
none had malignant pathology.
CONCLUSION: This study reveals the novel use ofovarianvolumes as a po-

tential preoperative screening method to define candidates for ovarian sparing
surgery. Ovarian volumes <184 cm3 are more predictive of benign disease.
Further validation and correlation with laboratory parameters is warranted.
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THE IN-VIVO EFFECTS OF SUPEROXIDE DISMUTASE ON THE
INCIDENCE AND SEVERITY OF POST-OPERATIVE ADHESION
DEVELOPMENT. A. O. Awonuga,a N. M. Fletcher,a M. G. Saed,a

O. Nusrat,a M. S. Abusamaan,a J. Belotte,a M. P. Diamond,b

G. M. Saed.a aObstetrics and Gyencology, Wayne State University School
of Medicine, Detroit, MI; bObstetrics and Gynecology, Georgia Regents Uni-
veristy, Augusta, GA.

OBJECTIVE: The sequels of intra-abdominal adhesions following surgery
are a cause of significant morbidity. Superoxide dismutase (SOD) protects
against toxic effects of superoxide anions, which plays a fundamental role
in adhesion development. We have previously showed that SOD treatment
effectively reduces the adhesion phenotype biomarkers in fibroblasts isolated
from adhesion tissues. The objective of this study is to evaluate the in vivo
effects of SOD on the incidence and severity of post-operative adhesion
development after cecal abrasion.
DESIGN: Prospective experimental study.
MATERIALS AND METHODS: A total 80 female Sprague-Dawley rats

(40 in the SOD and 40 in the control group) were randomized, as directed by
a power analysis to detect a 33% reduction in adhesion formation. Superox-
ide dismutase was delivered to rats via a single use ALZET Osmotic Pump
(Cupertino, CA), inserted into the peritoneal cavity through a 1 cm midline
incision under isoflurane anesthesia. Pumps were filled with 300 units of
SOD in 100 ml of saline or 100 ml of saline for controls. After two weeks,
cecal abrasion was performed and the animals were euthanized 7 days later
whereupon the degree of adhesion development was quantified.
RESULTS: So far, 33 rats in the SOD and 31 in the control groups have

been subjected to cecal abrasion. There was no significant difference in the
mean (� SD) weight (g) between the groups. There was a non-significant
reduction in adhesion to the abraded area (37.1% vs. 50.0%, OR 0.6 [CI,
0.2 – 1.5]), adhesion to > 25% of the added area (25.7% vs. 38.2%, OR
0.6 [CI, 0.2 – 1.6]), and the proportion of vascular and cohesive adhesions
(28.6% vs. 38.2%, OR 0.7 [CI, 0.2 – 1.8]) in SOD compared with the control
group. SOD almost significantly reduced the proportion of animals with de
novo adhesions (5.7% vs. 23.5%, OR 0.2 [CI, 0.4 – 1.0]).
CONCLUSION: Preliminary results suggest that intra-peritoneal insertion

of ALZET osmotic pump containing SOD may significantly reduce de novo
adhesion development but may not reduce adhesion development at the site
of cecal abrasion.
Supported by: This work is Supported in part by NIH/NICHD grant num-

ber-K12HD001254.
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DIGITALCAMERABASEDOFFICEHYSTEROSCOPY. F. Casabona,
F. Simoncini, C. Scala, U. Leone Roberti Maggiore, P. L. Venturini,
S. Ferrero. Department of Obstetrics and Gynecology, IRCCS AOU San
Martino - IST, University of Genova, Genova, GE, Italy.

OBJECTIVE: To compare the use of a portable digital camera based hys-
teroscope (pHSC) with a traditional hysteroscope (tHSC) in diagnostic pro-
cedures.

DESIGN: Prospective study.
MATERIALS AND METHODS: Two consultants and three registrars

performed diagnostic hysteroscopies by using the two systems. In the
pHSC group, a digital mirrorless camera (Sony NEX-3) was connected
with a Betocchi hysteroscope (2.9 mm optical system and 5 mm sheath;
Storz) by using a C-mount optical coupler; a portable handheld cold
light source was used. The procedure was visualized on the tiling
3-inch LCD screen of the digital camera. In the tHSC group, common
hysteroscopic equipment and the same hysteroscope were used. The
endpoints of the study were: time to perform the procedure, number
of failed procedures, discomfort perceived by the patients, difficulty
experienced by the physicians in performing the procedure. Two consul-
tants blindly reviewed the videos of the procedures and judged the qual-
ity of the images.

RESULTS: 196 patients (43.3% were menopausal) were included in the
study. The time required to visualize the uterine cervix by vaginoscopic
approach was significantly higher in the pHSC group than in the tHSC
group both when the procedures were performed by consultants
(p¼0.016) and by registrars (p¼0.003). The time required to enter the
uterine cavity was similar between pHSC and tHSC when the hysterosco-
pies were performed by consultants (p¼0.579), but it was higher in the
pHSC group when the hysteroscopies were performed by registrars
(p¼0.039). The time required to examine the uterine cavity was similar
between pHSC and tHSC when the procedure was performed by consul-
tant (p¼0.234) and by registrars (p¼0.453). The number of failed hyster-
oscopies was similar in the two study groups (p¼0.651). Patients
experienced a similar discomfort in the two groups when the consultants
performed the procedures (p¼0.642); there was a non-significant trend to-
ward a high discomfort in the pHSC group when the registrars performed
the hysteroscopies (p¼0.056). Compared with the tHSC, the pHSC was
more difficult to be used by consultants (p¼0.024) and by registrars
(p¼0.004). The quality of the images was similar between pHSC and
tHSC (p¼0.893).

CONCLUSION: The pHSC allows performing diagnostic hysterosco-
pies; however, the procedure may be more difficult to be performed
because of the visualization of the procedure on the LCD-screen of the dig-
ital camera.
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ENDOMETRIAL SCRATCHING IMPROVES PREGNANCY RATES
IN RECCURENT IVF FAILURE. B. Ozmen, M. Seval, O. Kan,
M. Sonmezer, B. Berker, C. Atabekoglu. Obstetrics and Gynecology, An-
kara University Medical Faculty, Ankara, Iç Anadolu, Turkey.

OBJECTIVE: We investigate the effect of endometrial scratching on
reproductive outcome in women who have at least two-implantation failure
in assisted reproductive techniques.

DESIGN: Retrospective case controlled cohort study.
MATERIALS AND METHODS: 113 women aged <40 years, basal FSH

<10 mUI/ml and have at least two previous implantation failure in ART cy-
cles were enrolled to the study. All the patients were underwent diagnostic
hysteroscopy for uterin cavity evaluation 7-14 days before subsequent
ART cycle. Women have no endometrial abnormality allocated in to two
groups; GroupA consisted of patients underwent endometrial scratching dur-
ing hysteroscopy, and Group B consisted of patients underwent only diag-
nostic hysteroscopy alone without endometrial scratching. In all enrolled
COS cycles, a flexible GnRH antagonist along with combined rFSH (150
IU/day) and hMG (75 IU/day), without any adjuvant agent. All the patients
underwent to the intra-cytoplasmic sperm injection (ICSI) procedure. All
data concerning COS and laboratory outcomes in selected patients were eval-
uated.

RESULTS: Patient characteristics, basal ovarian reserve assessment, total
gonadotropin consumption and cycle characteristics were similar between
groups. Endometrial scratching was associated with higher rates of clinical
pregnancy and ongoing pregnancy rates.

Patient characteristics, basal ovarian reserve assessment, ovarian stimulation

outcomes and total gonadotropin consumption of the groups (Group A:

Endometrial scratching, Group B; No endometrial scratching)

Parameter
Group A
(n¼53)

Group B
(n¼60) p

Age (years) 31.4 � 5.8 32.2 � 5.0 NS
Duration infertility (years) 9.6 � 5.0 7.4 � 4.3 NS
FSH (mIU/ml) 7.1 � 2.5 7.5 � 2.3 NS
LH (mIU/ml) 4.1 � 2.2 4.4 � 2.1 NS
E2 (pg/ml) 55.2 � 29.7 70.0 � 47.1 NS
Serum estradiol concentrations

on HCG day (pg/ml)
1723 � 1128 2706 � 1344 NS

Endometrial thickness on
HCG day (mm)

8.5 � 3.2 8.1 � 3.4 NS

Total gonadotropin dose (IU) 3652 � 861 3169 � 372 NS
Stimulation days 10.2 � 3.0 9.3 � 1.8 NS
Follicles >14 mm (n) 5.4 � 2.4 6.0 � 2.2 NS
Follicles >17 mm (n) 2.8 � 1.5 3.3 � 2.0 NS
Oocytes retrieved (n) 8.0 � 4.6 8.8 � 5.1 NS
MII oocytes (n) 7.2 � 3.4 6.9 � 3.2 NS
Transferred embryos (n) 1.5 � 0.8 1.5 � 0.5 NS
Clinical Pregnancy rate (n) 20 (37.7%) 12 (20.0%) 0.03
Ongoing Pregnancy rate (n) 18 (33.9%) 11 (18.3%) 0.05

CONCLUSION: Endometrial scratching performed once before ICSI-ET,
increases the chance of clinical pregnancy and ongoing pregnancy in the pa-
tients with previous implantation failure.
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LAPAROSCOPIC SURGERY FOR DISTAL TUBAL OCCLUSIONS:
LESSONS LEARNED FROM A HISTORICAL SERIES OF 434
CASES. A. Audebert,a J. L. Pouly.b aInstitut Greenblatt, Bordeaux,
France; bUnite de FIV, CHUde Clermont Ferrand, Clermont Ferrand, France.

OBJECTIVE: to evaluate the success rate of laparoscopic neosalpingos-
tomy and the factors affecting the results in terms of intrauterine pregnancy
(IUP), delivery (DEL) and ectopic pregnancy (EP).
DESIGN: retrospective analysis of prospectively recorded data.
MATERIALS AND METHODS: a continuous series of 434 patients who

underwent laparoscopic neosalpingostomy is analysed with a follow-up of
more than 10 years. Statistical analysis includes univariate and multivariate
analysis, and crude and actuarial success rates.
RESULTS: 28.8% of the patients presented an IUP, 24.4% delivered and

9% presented an EP. The 5-year actuarial rate of delivery was 37 %. The
crude and actuarial delivery rates are largely dependent on the tubal stage
(stage 1: 53.1%, stage 2: 43.1% stage 3: 24.0% and stage 4: 23.1%).
Forty-three percent of the expected IUP started in the first years and 75 %
in the first 2 years. Multivariate analysis found some poor prognosis patterns
for tubal stage 3 (OR¼0.24), tubal stage 4 (OR¼0.28), repeated neosalpin-
gostomy (OR¼0.168), previous EP (OR¼0.202), severe adhesion stage
(OR¼0.211) and positive chlamydial serology (OR¼0.515). Eversion with
sutures provides non-significantly better results (OR¼1.63) than eversion
with coagulation.
CONCLUSION: neosalpingostomymust not be proposed in selected cases

according to tubal stages adhesion stage and chlamydial serology.When neo-
salpingotomy is performed, fimbrial eversion must be done with sutures
rather than with electrocoagulation.

O-217 Tuesday, October 21, 2014 05:45 PM

LONG-TERM FERTILITY AND BLEEDING OUTCOMES AFTER
ROBOTIC,LAPAROSCOPIC,ANDABDOMINALMYOMECTOMY.
R. Flyckt, E. Soto, B. Nutter, T. Falcone. Obstetrics, Gynecology, and
Women’s Health Institute, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Multiple studies indicate improved short-term outcomes
following minimally invasive myomectomy, such as postsurgical pain, blood
loss, and length of hospitalization (1-5)However, it is unknownwhether long-
term outcomes such as fertility and bleeding patterns differ between different
approaches to non-hysteroscopic myomectomy. The Uterine Fibroid Symp-
tom and Quality of Life (UFS-QOL) questionnaire is validated in assessing
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bleeding patterns and QOL indicators after myomectomy. Our objective is to
determine whether long-term fertility outcomes or UFS-QOL scores differ
between robotic, laparoscopic, and abdominal myomectomies.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Women 18 to 39 who underwent non-

hysteroscopic myomectomy at our institution between January 1995 to
December of 2009 were identified. These patients were then divided into
three groups based on whether they underwent robotic, laparoscopic, or
abdominal myomectomy. Patients were contacted by telephone and given a
questionnaire assessing fertility outcomes and UFS-QOL. Patients also had
the option of submitting their responses electronically through a link to a
secure internet survey. Baseline characteristics as well as fertility and
bleeding outcomes for each surgical approach were compared using univari-
able analysis of variance, Pearson’s Chi-squared, or Kruskal-Wallis rank sum
tests as appropriate.

RESULTS: 134/374 (36%) subjects agreed to participate in the study. 25
myomectomies were robotic, 28 were laparoscopic, and 81 were abdominal.
Mean age at the time of surgery was 34 + 4.3 years. Median follow up after
surgery was 8 years and mean age at time of the survey was 42.9 + 6.4 years.
Patients did not significantly differ in baseline characteristics such as age at
surgery, race, or prior fertility, however robotic patients had younger age at
the time of follow up (p<0.001). Total UFS-QOL scores and need for subse-
quent hysterectomy did not differ significantly by myomectomy approach
(p¼0.32 and p¼0.18, respectively). Of the patients who desired pregnancy
following myomectomy, 60% (40/67) spontaneously conceived, and this
did not significantly differ by myomectomy approach. There were no cases
of uterine rupture with any approach.

CONCLUSION: This is the final analysis of the first study to compare
long-term bleeding and fertility outcomes between robotic, laparoscopic,
and abdominal myomectomy. The minimally invasive approaches appear
non-inferior to the abdominal approach along multiple indices including
risk of subsequent uterine rupture.
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SURGICAL PAIN CONTROLWITH ROPIVACAINE BYATOMIZED
DELIVERY (SPRAY): A RANDOMIZED CONTROLLED
TRIAL. G. G. Collins, J. Gadzinski, G. Fitzgerald, J. Sheran,
S.Wagner, E.Mueller. Obstetrics&Gynecology, Loyola UniversityMedical
Center, Maywood, IL.

OBJECTIVE: Numerous randomized trials have demonstrated that intra-
peritoneal local anesthetics reduce post-operative pain scores in patients who
underwent laparoscopic appendectomy or laparoscopic cholecystectomy (1,
2). We wanted to investigate the role of intra-operative Atomized Intraperi-
toneal Ropivacaine (AIR) as an adjuvant to anaesthetic agents at the time
of minimally invasive pelvic surgery.

DESIGN: This is a prospective, randomized, double-blind, placebo-
controlled study.

MATERIALS AND METHODS: Patients either received atomized intra-
peritoneal saline (AIS) or atomized ropivacaine (dose of 2mg/kg) immedi-
ately after the initiation of the pneumoperitoneum through a laparoscopic
port under direct visualization. Visual analog pain scores and narcotic use
(in morphine equivalents) were collected and recorded at 2, 4, 8, 12, 24,
and 48 hours post-operatively. All data was de-identified and entered into a
secure IBM SPSS Statistical database. The Independent student’s t-test
was used to compare continuous data between the randomization arms and
a Chi-square test of association was used to compare nominal data.

RESULTS: A total of 55 patients completed the entire study protocol and
data collection, with 30 patients allocated to AIS and 25 patients receiving
AIR. Demographic and surgical variables did not vary between the groups
with the exception of median operative duration. Women allocated to AIS
had an operative time that was 35 minutes longer than women allocated to
AIR (197 versus 162 minutes, p < 0.001). Post-operative VAS scores at 2,
4, 8 and 12 hrs post-operative were higher in the patients allocated to AIS
but failed to reach statistical significance. Narcotic use was also similar be-
tween the two groups. The study had an 80% power to detect a 7.5mm differ-
ence in VAS scores between the two groups.

CONCLUSION: Intraperitoneal ropivacaine did not make a statistically
significant difference in VAS scores recorded by patients, and in contrast
to similar studies performed in general surgery, may not offer a benefit in
the gynecology patient population. However, the case duration in this study
was 3 times higher than minimally invasive appendectomy and cholecystec-
tomy. This study should be repeated in shorter minimally invasive gyneco-
logic surgeries.

GENETIC COUNSELING
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EXPANDED CARRIER SCREENING IN AN INFERTILE POPULA-
TION: HOW OFTEN DOES IT IMPACT CLINICAL DECISION
MAKING? J. M. Franasiak,a,b M. Olcha,a P. A. Bergh,b K. H. Hong,a,b

M. D. Werner,b E. J. Forman,a,b R. T. Scott, Jr.,a,b aRWJ SOM, RU, New
Brunswick, NJ; bRMANJ, Basking Ridge, NJ.

OBJECTIVE: Options for preconception genetic screening (GS) have
grown dramatically. Traditionally focused on ethnicity, it is only within
the last decade that the recommended GS paradigms have included uni-
versal screening for numerous disorders. High density arrays now allow
individuals’ to determine their carrier status for hundreds of genetic mu-
tations with a single test. Literature is available on what proportion of pa-
tients will be identified as carriers for one of the panels’ screened
mutations; however, very limited data exists on how often GS alters clin-
ical management. This study seeks to determine how often large scale
expanded carrier GS goes beyond providing information and actually im-
pacts clinical care.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: All patients completing GS at a single

center from 2011-2014 were evaluated. The number of individual tests which
returned with an abnormality was identified. The results were then reviewed
by couple and those couples whose mutations would create a risk for a child
with an abnormal phenotype calculated. Finally, the latter group was divided
into those where the genetic abnormality was identified prior to expanded
carrier GS (prior targeted screening) or those identified solely because of
the GS.
RESULTS: A total of 6643 tests were completed, representing 3738

unique couples. 946 of the panels found R1 positive result. In 12 of
the 3738 couples, mutations for the same disorder impacted both part-
ners or were dominant in nature. Only 6 of these were not known prior
to carrier panel screening. Thus, the expanded carrier screening
impacted clinical care 6 times out of 6643 tests done in 3738 cases
(0.16%). Importantly, 2/6 cases were for cystic fibrosis and would
have been captured on routine screening leaving only 4 cases which re-
sulted in single gene testing which would have gone undetected with
routine GS.

Expanded carrier screening often identifies disease states but rarely alters

clinical practice.

# of Unique
Cases n,

(% of total)

# of Expanded
Carrier Screening

Tests n,
(% of total)

Total Number 3738 6643
Positive 12 (0.32%) 946 (14.2%)
Changed Clinical Management 6 (0.16%) 12 (0.18%)

CONCLUSION: GS is progressively a part of routine IVF care and
the use of expanded screening panels is becoming more widespread.
In a large case series, ordering of carrier panels affected clinical deci-
sion making in 0.16% of cases. This information must be weighed
when utilizing these tests and may be a helpful part of patient coun-
seling.

Mean VAS Scores of Patients Receiving Ropivacaine vs. Saline

0-2
Hours

2-4
Hours

4-8
Hours

8-12
Hours

Placebo, n ¼ 30 4.0 3.6 3.1 2.2
Ropivacaine, n ¼ 25 2.6 2.5 2.0 2.2
Placebo vs. Ropivacaine p value 0.08 0.10 0.58 0.88
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INFERTILITY PATIENTS WITH CHROMOSOME INVERSIONS
ARE SUSCEPTIBLE TO AN INTER-CHROMOSOMAL EFFECT.
D. Klepacka,a D. Young,a L. Brzeskiewicz,a W. B. Schoolcraft,a,b

M. G. Katz-Jaffe.a,b aFertility Laboratories of Colorado, Lone Tree, CO;
bColorado Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Inversions are structural chromosome abnormalities that are
associated with infertility due to the increased risk of producing unbalanced
gametes from recombination events within the inverted chromosome
segment. However, there is also evidence indicating the presence of an in-
ter-chromosomal effect during chromosome segregation influencing the gen-
eration of other chromosome aneuploidies. The aim of this study was to
evaluate the nature of chromosome errors in IVF blastocysts from carriers
of balanced chromosome inversions.

DESIGN: Research study.
MATERIALS AND METHODS: Infertility patients with balanced chro-

mosome inversions (n¼30; female carriers¼20, male carriers¼10) and
maternal age-matched infertile controls with normal karyotypes that concur-
rently cycled (n¼30), consented with IRB approval to an IVF cycle with
comprehensive chromosome screening (CCS). All embryos were cultured
to the blastocyst stage with a trophectoderm biopsy performed for CCS using
SNP microarray (RMA-NJ). Only euploid or balanced blastocysts were
transferred in a subsequent frozen embryo transfer. Statistical analysis of
aneuploidy and outcome data was performed using a two sided Fisher’s exact
test with p value of 0.05 for significance.

RESULTS: Maternal ovarian reserve, paternal age, oocytes retrieved,
fertilization rate and the number of blastocysts biopsied were comparable
between the two groups. The chromosomes that contained the balanced in-
versions varied but were mostly the larger chromosomes including 1, 2, 3,
5, 7, 9 and 17. The incidence of aneuploidy, excluding the chromosome
with the inversion, was significantly higher for the inversion patients
compared to the maternal age matched controls (Inversion¼59% vs. Con-
trol¼49%; P<0.001). However, following transfer of a euploid blastocyst
there was an equivalent live birth rate (Inversion¼73.7% vs. Con-
trol¼78.3%; ns).

CONCLUSION: Carriers of balanced chromosome inversions ex-
hibited higher aneuploidy rates for chromosomes that were not involved
in the inversion compared to maternal age-matched controls, signifying
the occurrence of an inter-chromosomal effect. However, despite a
higher aneuploidy rate, carriers of balanced inversions experienced
excellent ART outcomes following the transfer of euploid blastocysts.
These results provide valuable information for clinical management of
infertility patients carrying balanced inversions prior to infertility treat-
ment.
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HIGH NORMAL CGG REPEAT NUMBER ON THE FRAGILE X
MENTAL RETARDATION 1 (FMR1) GENE IS NOT CORRELATED
WITH DIMINISHED OVARIAN RESERVE. A. Schufreider,a

M. L. Uhler,b S. M. Lee,c E. L. Marut,b D. B. McQueen,a J. Davie,d

E. C. Feinberg.b,e,a aObstetrics and Gynecology, The University of Chicago,
Chicago, IL; bFertility Centers of Illinois, Chicago, IL; cDepartment of
Health Studies, The University of Chicago, Chicago, IL; dGood Start Ge-
netics, Inc., Cambridge, MA; eDepartment of Obstetrics and Gynecology,
NorthShore University Health System, Evanston, IL.

OBJECTIVE: To evaluate the association between high normal number of
CGG repeats in the FMR1 gene and ovarian reserve.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: All women who presented for treat-

ment at a single center between January 2012 and February 2014 and
who underwent both Fragile X testing and ovarian reserve testing were
included. All Fragile X testing was done by triplet repeat PCR, with
confirmation of positives by Southern blot. CGG repeat numbers from
both alleles were recorded, and the allele with the higher number of re-
peats was used for statistical calculations. Women with <19 and >54
CGG repeats were excluded from analysis. Ovarian reserve testing was
carried out on cycle day 2 or 3 and included measurements of follicle
stimulating hormone (FSH), antim€ullerian hormone (AMH) and antral
follicle count (AFC). A generalized linear regression model assuming
gamma distribution and log link function that controlled for age was
used to assess correlation between CGG repeat numbers and FSH,
AMH and AFC.

RESULTS: 1,373 women were included in the analysis. 1,018 (74.1%)
women had 29-32 repeats, while 299 (21.8%) women had >33 repeats.
Women had a mean age of 35.3�5.0, mean FSH of 8.6 �7.7 mIU/mL,
mean AMH of 2.7 � 3.2ng/mL, and mean AFC of 15.8 �10.4. After
controlling for age, no significant correlation between FMR1 CGG
repeat number and FSH (p¼0.46), AFC (p¼0.08) or AMH (p¼0.43)
was found.

Distribution of FMR1 CGG Repeats

Repeat Number <29 29-32 33-44 44-54

N (%) 56 (4.1) 1018 (74.1) 264 (19.2) 35 (2.6)
Mean Age (SD) 36.1 (5.2) 35.1 (5.0) 36.0 (6.9) 35.5 (4.6)
Mean FSH (SD) 7.6 (5.7) 8.7 (8.1) 8.7 (7.0) 7.2 (3.2)
Mean AFC (SD) 17.3 (11.8) 15.8 (10.6) 15.3 (10.6) 15.0 (9.6)
Mean AMH (SD) 2.7 (2.5) 2.8 (3.3) 2.5 (3.3) 2.9 (3.7)

CONCLUSION: In contrast to previous smaller studies, our large data set
demonstrated that a high normal number of CGG repeats was not signifi-
cantly correlated with decreased ovarian reserve.
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NEXT GENERATION SEQUENCING OF FAMILIES WITH ENDO-
METRIOSIS IDENTIFIES NEW GENOMIC REGIONS LIKELY TO
CONTRIBUTE TO HERITABILITY. R. Chettier, H. M. Albertsen,
K. Ward. Juneau Biosciences, LLC, Salt Lake City, UT.

OBJECTIVE: Genome-wide association studies (GWAS) of endometri-
osis have explained only a small portion of the observed heritability. By
design, GWAS studies focus on older gene variants, typically those present
in >3-5 % of the population. Next Generation Sequencing (NGS) on the
other hand gives the opportunity to study rare, recent variants with larger
effect size. However, the large number of variants identified through
NGS impedes the process of prioritizing those variants. In this study, we
used identity by descent (IBD) methods to study13 affected sister pairs
from 7 distinct nuclear families in an effort to discover candidate genomic
regions with excess mutations likely to predispose to endometriosis patho-
genesis.
DESIGN: Family-based whole genome sequencing (WGS) of 25 individ-

uals including 19 surgically confirmed endometriosis patients of which 17 of
them are siblings.
MATERIALS AND METHODS: Paired-end WGS was performed on Hi-

Seq 2000 instruments (Illumina, San Diego, CA). Variant analysis was per-
formed using the Genome-Analysis-Tool-Kit (Broad Institute). Phasing
was performed using impute2 and IBD regions were identified through
Germline software.
RESULTS: WGS was accomplished with a 37-fold mean coverage. Using

GATK, we identified �4 million variants per individual. After phasing and
subsequent discovery of long shared segments of IBD, we found that the
13 sibling pairs shared 1734MB genome-wide on average representing 69 re-
gions. On a loci level, the shared segment counts were normally distributed
with mean of 8.27 shared segments (standard deviation of 2.19). We identi-
fied 5 shared genomic regions shared by 13 sibling pairs possibly showing
predisposition to endometriosis (Table 1). Within these regions we found
multiple novel rare variants among the affected sister pairs and evidence of
an increased mutation rate.

TABLE 1.

Chromosome Start End
Sibling
Pairs

Length
in

Bases

Mean
Novel
Variant
Count/
Sibling

Mutation
Rate

2 100410644 101223405 14 812761 40.35 4.96E-05
2 95722609 100405753 13 4683144 184.64 3.94E-05
5 81062082 90209824 13 9147742 473.41 5.18E-05
9 38396065 39179289 13 783224 20.7 2.64E-05

11 35558904 36003380 13 444476 18.29 4.11E-05
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CONCLUSION: Genetic variants that contribute to complex diseases
range from ancient-and-common polymorphisms with minimal effects to
recent-and-rare mutations predicted to have larger effects on the phenotype.
Applying NGS and IBD analysis using nuclear families, we were able to
identify 5 candidate endometriosis regions that show excess genetic burden.
A more complete picture of the genetics of endometriosis is likely to emerge
as additional WGS data are analyzed.

Supported by: Juneau Biosciences.
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GOING BEYOND THE GUIDELINES: A CALL FOR EXPANDED
CARRIER SCREEN BASED ON AN ANALYSIS OF 3,208 CLINICAL
SAMPLES. N. Kumar,a S. Rodriguez,a A. Bisignano,a G. Kellogg,a

B. Chu,b S. Munne,a,b A. Huang,c M. Surrey.d aRecombine, New York,
NY; bReprogenetics, Livingston, NJ; cReproductive Partners Medical Group,
Los Angeles, CA; dSouthern California Reproductive Center, Beverly Hills,
CA.

OBJECTIVE: Carrier screening guidelines published by the American
Congress of Obstetricians & Gynecologists (ACOG) and the American Col-
lege of Medical Genetics & Genomics (ACMG) recommend that genetic
screening be performed based on ethnicity. Technological genomic advance-
ments now allow carrier screening to be performed cost-effectively for over
100 genetic diseases in a high-throughput manner. Our goal was to assess if
carrier rates for diseases not included in current guidelines are significant
and/or higher than expected based on the literature across multiple ethnic-
ities.

DESIGN: Retrospective.
MATERIALSANDMETHODS: The Illumina InfiniumHDCustomGen-

otyping platform was used to identify 1679 mutations associated with 213
recessive genetic diseases. The analysis includes data from 3208 clinical re-
ferrals from reproductive endocrinologists, obstetricians, and genetic coun-
selors. Documented informed consent to utilize data in a de-identified
manner was obtained. Carrier rates for each disease were calculated for the
general population and within each reported ethnic group and compared
with the literature.

RESULTS: Analyses indicate significantly higher carrier rates for several
diseases compared to the literature. In our patients, we found a carrier rate of
1/17 for GJB2-related nonsyndromic hearing loss & deafness (NSHL) while
the literature-reported rate is 1/43. The carrier rate for NSHL was signifi-
cantly high (�1/10) for our Southeast and East Asian patients. In our Euro-
pean patients, we calculated a carrier rate of 1/50 for Smith-Lemli-Opitz
Syndrome (SLOS) and 1/64 for Glycogen Storage Disease Type II (Pompe
Disease) while the reported carrier rates in the literature are 1/70 and 1/
100, respectively.

CONCLUSION: ACOG/ACMG recommended diseases are high impact
and typically have high carrier rates. Our analysis shows several additional
genetic diseases that meet these criteria, including SLOS, NSHL, and Pompe
Disease. Carrier rates reported in the literature for these diseases are lower
than what we observed, suggesting that these diseases may be under-diag-
nosed. These results indicate that current recommendations for carrier
screening are not consistent with the observed distribution of carrier rates.
Moreover, with technological advancements in genomics, testing need not
be limited to diseases that have carrier rates higher than 1/100.
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GUIDANCE FOR ORDERING CHROMOSOMAL MICROARRAY
(CMA) ON INDIVIDUALS CONCEIVED THROUGH GAMETE
DONATION. L. Isley, M. Gillespie, J. Iger, M. Ray, P. Callum. Califor-
nia Cryobank, Los Angeles, CA.

OBJECTIVE: To provide guidance for ordering CMA on donor-conceived
offspring based on our experience with requests for copy number variation
(CNV) testing on sperm donors.

DESIGN: Qualitative information was compiled for all CNV test requests
on California Cryobank (CCB) donors from 2009-2013; management issues
were summarized and counseling criteria developed.

RESULTS: CCB received 11 requests for targeted CMA testing on sperm
donors following identification of CNVs of unknown clinical significance in
a child, fetus, or product of conception (POC) conceived using donor sperm.
CCB facilitated targeted testing of 5 donors, 3 of which tested positive for the
CNV. Three donors were not tested because the mother tested positive or was
not tested. CCB declined testing in Case #3 due to low clinical utility; the

incidentally detected CNV was identified in a first-trimester POC and the
miscarriage was attributed to a different etiology. Review of the donor’s kar-
yotype was sufficient in Case #6. The donor was unresponsive to contact in
Case #8.

Case # CNV
Fetus/
Child Indication

Mother’s
result Donor’s result

1 del16p11 Child Speech delay,
seizures

Negative Negative

2 del3p26 Child Developmental
delay (DD)

Negative Positive

3 del2q13 Fetus POC Negative Not tested
4 del16p13 Fetus Routine

prenatal
screening

Negative Negative

5 dup8p23.1 Child DD, seizures Not tested Not tested
6 del 1:pter-

p26.23
POC Miscarriage Negative Negative by

karyotype
review

7 del16p12.2 Fetus Increased
nuchal

Positive n/a

8 del4p15.1 Child Autism, DD,
motor
delay

Negative Not tested
(donor
unresponsive)

9 dup9q34.3 Fetus Routine
prenatal
screening

Negative Positive

10 dup3p22.3 Fetus Routine
prenatal
screening

Positive n/a

11 dup7q31.1,
del8p11.21

Fetus Advanced
maternal
age

Negative Positive

CONCLUSION: Guidelines on the clinical indications for ordering CMA
exist; however, patients utilizing gamete donors should be counseled about
additional issues that may arise in this context:
� The gamete donor facility may decline to facilitate testing if it’s deemed

clinically inappropriate.
� The donor may not be immediately available, which may hinder time-

sensitive pregnancy management decisions dependent on the donor’s
result.

� The donor may be unwilling or unavailable to undergo testing.
� Interpretation of a CNVof unknown clinical significance in a donor is

more complex when many healthy offspring from that donor exist.

Patients should be counseled about these issues prior to ordering CMA to
establish their understanding of the benefits and limitations of this testing.
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INCONCLUSIVE RESULTS FROM TROPHECTODERM BIOPSY
DO NOT PREDICT DEFINITIVE RESULTS FOLLOWING
RE-BIOPSY. R. M. A. Moschini,a J. A. Lee,a R. Slifkin,a M. Duke,a

A. B. Copperman.a,b aReproductive Medicine Associates of New York,
New York, NY; bObstetrics, Gynecology and Reproductive Science, Mount
Sinai School of Medicine, New York, NY.

OBJECTIVE: A nonconcurrent, or inconclusive result, is sometimes
obtained after blastocyst biopsy for CCS when an embryo karyotype is
not clearly diagnosed as disomic, monosomic, or trisomic. Patients
who receive such a result may experience anxiety and confusion. A
nonconcurrent result may be due to complex chromosomal abnormalities,
or it may result from biopsy or sample processing techniques. Using em-
bryos that received clear results after one biopsy as the benchmark back-
ground, this study sought to create descriptive statistics for initial
nonconcurrent embryos that were re-biopsied and subsequently diag-
nosed.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Blastocysts undergoing CCS (n¼1853)

were analyzed. Aneuploid and euploid rates of embryos with 1st biopsy re-
sults were compared to those of embryos with a 1st nonconcurrent and 2nd
ploidy result. Groups were stratified by age.
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RESULTS: Embryos that were diagnosed after a 2nd biopsy for a noncon-
current result showed comparable overall aneuploid (41.9%) and euploid
(58.1%) rates to those that received initial aneuploid (43.9%) or euploid
(56.1%) diagnoses.

CONCLUSION: Our study aimed to determine whether embryos
receiving nonconcurrent results after trophectoderm biopsy for CCS
showed higher rates of aneuploidy than embryos with aneuploidy after
1st biopsy. After a 2nd biopsy and successful analysis, our study found
that nonconcurrent embryos fall into the anticipated ploidy rates. This
suggests that a nonconcurrent diagnosis may be related to technical is-
sues, conservative interpretation of genetic data, or sample collection
techniques, and not necessarily to chaotic chromosomal abnormalities.
Patients can be reassured that an embryo receiving a nonconcurrent
result does not carry an increased risk of aneuploidy. We recommend
re-biopsy and re-analysis of embryos with inconclusive or non-concur-
rent results.

ENDOMETRIOSIS III

O-226 Wednesday, October 22, 2014 11:15 AM

SYSTEMATIC REVIEWAND META-ANALYSIS ON THE SURGI-
CAL MANAGEMENT OF ENDOMETRIOMAS ON IN VITRO
FERTILIZATION OUTCOMES: AN UPDATE. C. Q. Wu,a

G. M. Alkusayer,b A. M. Abou-Setta,c J. M. Goldfarb,d T. Falcone,d

J. C. Havelock,b C. Allaire,b M. A. Bedaiwy.b aMcGill University, Mon-
treal, QC, Canada; bObstetrics and Gynecology, British Columbia
Women’s Hospital & Health Center/University of British Columbia, Van-
couver, BC, Canada; cObstetrics and Gynecology, University of Mani-
toba, Winnipeg, MB, Canada; dObstetrics and Gynecology, Cleveland
Clinic/Case Western Reserve University School of Medicine, Cleveland,
OH.

OBJECTIVE: Controversies exist regarding the surgical management of
endometriomas in infertile women prior to in vitro fertilization (IVF).
Growing evidence indicates that endometrioma surgery may impair ovarian
response and decrease IVF success. The objective of the present study is to
compare the effect of surgical versus conservative management of endome-
triomas on IVF outcomes.

DESIGN: Systematic review and meta-analysis.
MATERIALS AND METHODS: We systematically searched the Co-

chrane Library, EMBASE, and MEDLINE databases from inception
to May 2014. Prospective and retrospective controlled studies
comparing fertility outcomes in infertile women with endometriomas
undergoing surgical and conservative treatment prior to IVF were
selected for inclusion. Study selection, data extraction and quality
assessment were conducted independently by 2 reviewers. Clinical
pregnancy rates and total oocytes retrieved were pooled using a random
effects model.

RESULTS: Twelve studies (1 randomized controlled trial and 11 observa-
tional studies; n ¼ 3,288) meeting the inclusion criteria were pooled in the
meta-analysis. Across studies, we found similar clinical pregnancy rates be-
tween the surgically and conservatively managed groups (risk ratio [RR] ¼
0.91; 95% CI ¼ 0.54 to 1.54 in the randomized trial; RR ¼ 1.06; 95% CI
¼ 0.88 to 1.27 in observational studies). The total number of oocytes

retrieved was also comparable in both groups (mean difference [MD] ¼
-0.37; 95% CI ¼ -0.92 to 0.18). The differences in comparisons with respect
to mature oocytes retrieved, estradiol peak, and live birth rates were equally
not statistically significant.

CONCLUSION: Our meta-analysis suggests that surgical management of
endometriomas prior to IVF therapy yields similar clinical outcomes as con-
servative management. Additional trials with more rigorous study design are
required to assess potential benefits of surgery in the management of endo-
metriomas prior to IVF.
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DIENOGEST IN THE TREATMENT OF RECTOVAGINAL ENDO-
METRIOSIS: EFFECT ON DEEP DYSPAREUNIA AND SEXUAL
FUNCTION. S. Ferrero, U. Leone Roberti Maggiore, C. Scala,
A. Racca, I. Erasmo, P. L. Venturini, V. Remorgida. Department of Obstet-
rics and Gynecology, IRCCS AOU San Martino - IST, University of Genova,
Genova, GE, Italy.

OBJECTIVE: To investigate the efficacy of dienogest (DNG) in treating
deep dyspareunia (DD) and in improving sexual function in women with rec-
tovaginal endometriosis.
DESIGN: Prospective open-label cohort pilot study.
MATERIALS AND METHODS: This study included premenopausal

sexually active women with rectovaginal endometriosis suffering DD
(more than 6 month duration and intensity > 80 mm on a 100 mm visual
analogue scale). The diagnosis of rectovaginal endometriosis was based
on vaginal and rectal examinations and it was confirmed by transvaginal
ultrasonography. The criteria for exclusion from the study were: therapies
for endometriosis other than non-steroidal anti-inflammatory drugs in the
3 months before inclusion in the study (6 months for GnRH analogues);
unwillingness to tolerate menstrual changes; undiagnosed vaginal
bleeding; obstructive uropathy or bowel stenosis and evidence of complex
adnexal cysts. Eligible patients received DNG (2 mg/day) for 6 months.
The primary end-point of the study was to assess the changes in DD dur-
ing treatment. The secondary objective of the study was to evaluate the
changes in sexual function, which was evaluated by using the Female
Sexual Function Index (FSFI). Outcomes were assessed after 3 and 6
months of treatment.
RESULTS: 23 women were included in the study; the mean (� SD)

age of the study population was 34.2 (� 3.7) years. The mean (� SD)
intensity of DD was 9.1 (� 0.7) cm; it significantly decreased at 3-
months of treatment (7.4 � 1.4 cm; p<0.001). At 6-month treatment
the intensity of DD (6.5 � 1.6 cm) was lower than at baseline
(p<0.001) and at 3-month treatment (p<0.001). The total FSFI score
was significantly higher at 3-month treatment than at baseline (p <
0.001); there was no significant difference in the total FSFI score be-
tween 3- and 6- month treatment (p ¼ 0.188); at both 3- and 6-month
treatment the mean total FSFI score remained below the threshold for
sexual dysfunction. At 6-month treatment significant improvements
were observed in the following subscores: lubrication (p¼0.011),
orgasm (p¼0.010) and pain (p¼0.016).
CONCLUSION: In patients with severe DD caused by rectovaginal

endometriosis, 6-month treatment with DNG causes a significant
decrease in the intensity of this symptom that however persists
with moderate intensity. Although an improvement was observed in
the total FSFI score, it remained below the threshold for sexual
dysfunction.

Non-Concurrent 2nd BX Ploidy Outcomes

1st BX - Aneuploid
(n¼799)

1st BX - Euploid
(n¼1023)

1st BX - Non-Concurrent /
2nd BX - Aneuploid (n¼13)

1st BX - Non-Concurrent /
2nd BX - Euploid (n¼13)

<35 (n¼680) 29.7% (n¼202) 70.3% (n¼478) <35 (n¼5) 40.0% (n¼2) 60.0% (n¼3)
35-37 (n¼436) 39.7% (n¼173) 60.3% (n¼263) 35-37 (n¼10) 30.0% (n¼3) 70.0% (n¼7)
38-40 (n¼290) 50.7% (n¼147) 49.3% (n¼143) 38-40 (n¼2) 0.0% (n¼0) 100.0% (n¼2)
>40 (n¼416) 66.6% (n¼277) 33.4% (n¼139) >40 (n¼14) 57.1% (n¼8) 42.9% (n¼6)
Total (n¼1822) 43.9% (n¼799) 56.1% (n¼1023) Total (n¼31) 41.9% (n¼13) 58.1% (n¼18)
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SYSTEMIC AND FOLLICULAR OXIDATIVE STRESS IN
INFERTILE WOMEN WITH ENDOMETRIOSIS UNDER-
GOING CONTROLLED OVARIAN STIMULATION FOR ICSI: IS
THERE A ROLE IN THE ETIOPATHOGENESIS OF
INFERTILITY? M. G. Da Broi,a F. O. Albuquerque,a A. Z. de Andrade,a

R. L. Cardoso,a A. A. Jord~ao, Jr.,b P. A. Navarro.a aDepartment of Obstetrics
and Gynecology, Human Reproduction Division, Faculty of Medicine of
Ribeir~ao Preto, University of Sao Paulo, Ribeirao Preto, Sao Paulo, Brazil;
bNutrition and Metabolism Laboratory, Faculty of Medicine of Ribeirao
Preto, University of Sao Paulo, Ribeir~ao Preto, Sao Paulo, Brazil.

OBJECTIVE: Controversial studies have suggested that impaired oocyte
quality and oxidative stress (OS) may be involved in the pathogenesis of
endometriosis-related infertility. No study to date has evaluated jointly
different pro and antioxidant markers in serum and follicular fluid (FF) of
women with endometriosis-related infertility. The aim of the study was to
compare eight OS markers in serum and FF of infertile women with and
without endometriosis (E) undergoing controlled ovarian stimulation
(COS) for intracytoplasmic sperm injection (ICSI).

DESIGN: Prospective case-control study.
MATERIALS AND METHODS: From October 2009 to October 2010,

275 patients started COS: 151 were eligible for the study, 132 signed the
informed consent, 99 underwent oocyte retrieval, and 87 serum samples
(43 with E and 44 without E - with male or tubal factor of infertility) and
61 FF samples (29 with E and 32 without E) were collected in the day of
oocyte retrieval and had data analyzed. Total hydroperoxides (FOX1), ma-
londialdehyde (MDA), advanced oxidation protein products (AOPP), gluta-
thione (GSH), superoxide dismutase (SOD) and the total antioxidant capacity
(TAC) were determined by spectrophotometry, vitamin E (Vit E) by high per-
formance liquid chromatography, and 8-hydroxy-2’ –deoxyguanosine
(8OHdG) by ELISA. Total protein (pt) levels were determined by Labtest
Kits. Significance level was set on 5%.

RESULTS: We observed higher serum concentrations of GSH
(220.32�43.2 nmol/g pt) and SOD (677.9�282.21 U/mL), lower serum con-
centrations of TAC (0.34�0.17 mEq Trolox/L), and higher follicular concen-
trations of 8OHdG (23.19�6.8 ng/mL) and Vit E (13.0�5.33 mmol/L) in
infertile women with E compared to those without E (193.92�43.25 nmol/
g pt, 563.04�169.82 U/mL, 0.46�0.15 mEq Trolox/L, 17.22�5.6 ng/mL
and 8.71�2.51 mmol/L, respectively).

CONCLUSION: We evidenced the occurrence of systemic and follicular
OS in infertile patients with E undergoing COS for ICSI. For the first time
it was demonstrated the presence of higher follicular 8OHdG concentrations
in women with E, a marker of DNA oxidative damage, which may be related
to compromised oocyte quality. We suggest that the OS may be involved in
the etiopathogenesis of infertility-related disease.

Supported by: CNPq, FAPESP (2008/58197-6), Brazil.

O-229 Wednesday, October 22, 2014 12:00 PM

OVARIAN HORMONES INDUCE DIFFERENTIAL DNA METHYL-
OME IN DECIDUALIZING VERSUS NON-DECIDUALIZING
FIBROBLASTS IN PATIENTS WITH ENDOMETRIOSIS.
S. Houshdaran, J. C. Irwin, L. C. Giudice. Obstetrics, Gynecology and
Reproductive Sciences, UCSF, San Francisco, CA.

OBJECTIVE: To investigate molecular differences between decidualizing
versus non-decidualizing endometrial stromal fibroblasts from women with
endometriosis to better understand hormone-responsiveness in women with
disease.

DESIGN: Eutopic endometrium of endometriosis patients is estrogen (E2)-
responsive and progesterone (P4)-resistant. With hormonal treatment in cul-
ture, a subset of eutopic endometrial stromal fibroblasts (eSF) of patients
with disease decidualize, independent of stage. We hypothesized that the de-
cidualization potential of endometriosis eSF in response to ovarian hormones
is due to molecular differences suggestive of distinct disease subtypes. Thus,
we assessed epigenetic profiles of both groups, since epigenetic modifications
represent both hormone-induced changes as well as pre-existing differences.

MATERIALS AND METHODS: Eutopic eSF samples from patients with
severe endometriosis (endo) and controls without uterine pathology were
collected through the NIH UCSF Human Endometrial Tissue and DNA Bank
after informed consent. Cells were treated for 14 days in culture with E2, P4,
E2+P4, or vehicle. Decidualization was assessed by IGFBP1maker by ELISA
after 14 days of E2+P4 treatment. Decidualized control (n¼4) and endo (D-
endo, n¼4) and non-decidualized endo (ND-endo, n¼4) were selected for

global DNA methylome analysis using the Illumina 450K platform. In-group
methylation values at CpG sites for each hormone were compared to vehicle
before inter-group comparisons. Data were analyzed using R.
RESULTS: We found that D-endo and ND-endo have different DNA

methylation modifications, in extent and in pattern, in response to each hor-
monal treatment and both differ from the controls: E2, results in vast changes
in D-endo, followed closely by controls, but much less changes in ND-endo.
P4, and E2+P4, also result in large differences in D-endo, but with less
changes in control, followed by ND-endo. The pattern is also different: in
D-endo, for all hormones, almost all changes are gain of methylation,
different from controls with more loss of methylation in E2 and E2+P4
and more gain of methylation in P4. ND-endo showed more gain of methyl-
ation in E2 and P4 but more loss of methylation in E2+P4.
CONCLUSION: Differences in DNA methylation profiles in response to

E2, P4 and E2+P4 in D-endo vs. ND-endo suggest distinct disease subtypes
with varying hormone responsiveness which may result in varying fertility
potential of endometriosis patients.
Supported by: NIH SCCPIR U54HD 05576407 (LCG).
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COMPARISON OF OUTCOMES FOR WOMEN WITH ENDOME-
TRIOSIS UNDERGOING SURGICAL FERTILITY PROCE-
DURES. W. M. Bannister. Healthcare Analytics, Optum, Minneapolis,
MN.

OBJECTIVE: To compare differences between women with and without
endometriosis in maternal and newborn outcomes of pregnancies resulting
from surgical fertility procedures.
DESIGN:We conducted a retrospective study of commercially insured US

women using administrative data. Pregnancy and newborn outcomes were
compared between women with and without endometriosis, where both
groups had undergone surgical fertility procedures. Risk adjusted models
were developed to compare outcomes including delivery and newborn costs
as well as rates of neonatal intensive care unit (NICU) newborns, cesarean
deliveries, multiple births, gestational hypertension, placenta previa, and
gestational diabetes.
MATERIALS AND METHODS: The study included women undergoing

surgical fertility treatmentswithin 30 days of their final treatment cycle before
delivery. The women were split into two groups: those with an endometriosis
diagnosis up to one year prior to delivery (n¼126) and thosewithout (n¼478).
Propensity scoremodelswere developed to account for differences in age, de-
mographic characteristics, socioeconomic factors, and concurrent treatment
types such as in vitro fertilization, superovulation, or hysterosalpingogram.
Using the resulting propensity score weights, logistic regression models
were developed to estimate differences in rates of adverse outcomes and gen-
eral linear models were developed to compare delivery and newborn costs.
RESULTS: Women with endometriosis were significantly less likely (p <

0.001) to have multiple births than women without endometriosis. Further
controlling for that difference in multiple births, we find that women with
endometriosis were significantly less likely (p < 0.05) than those without
endometriosis to have pregnancies involving gestational diabetes and
placenta previa and no significant difference between groups in rates of
NICU newborns, cesarean deliveries, or gestational hypertension. We also
find that those with endometriosis had significantly lower (p < 0.001)
newborn costs than those without endometriosis and no significant difference
in delivery costs.
CONCLUSION: After controlling for demographic, treatment, and socio-

economic differences it appears that womenwith endometriosis who undergo
surgical fertility procedures have lower rates of multiple births and similar or
lower rates of adverse maternal outcomes than women without endometri-
osis. While larger studies are needed, these results suggest that endometriosis
may not by itself result in adverse outcomes.
Supported by: Author is employed by Optum.
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ANDROGEN REGULATION OF PROGESTERONE RECEPTOR
(PR) EXPRESSION IN ENDOMETRIUM: IMPLICATIONS FOR
ENDOMETRIOSIS. C. Park, S. Babayev, B. R. Carr, P. W. Keller,
R. A. Word, O. Bukulmez. OB/Gyn, UT Southwestern Medical Center, Dal-
las, TX.

OBJECTIVE: It has been reported that endometriosis may be associated
with progesterone resistance impacting its treatment with progestins.
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Danazol (D), an androgenic compound, had been approved for medical treat-
ment of endometriosis whereas D’s androgenic side effects limited its wide
spread acceptance. Androgenic compounds have also been implicated in in-
duction of endometrial atrophy yet the mechanisms of androgen effects on
endometrium have not been well studied. We hypothesize that androgens
may promote their endometrial effects via modulation of progesterone recep-
tor (PR) expression. We evaluated the effects of selected androgens on endo-
metrial PR expression by treating human endometrial explants and Ishikawa
cells.

DESIGN: We evaluated the effects of selected androgens on endometrial
PR expression by treating human endometrial explants and Ishikawa cells.

MATERIALS AND METHODS: Endometrial explants in culture were
used to investigate the effects of androgens on human endometrium. Ishi-
kawa cells were used as a model for endometrial glandular cells and for
further mechanistic studies. Both explants and Ishikawa cells were treated
with vehicle, 5a-dihydrotestosterone (DHT), testosterone (T) and D for
24h. Ishikawa cells were also co-treated with flutamide. We used estradiol
treatment as a positive control. Total PR mRNA expression was measured
by qPCR using primers for C-terminal common for all PR isoforms and
immunoblotting using PR antibodies.

RESULTS: Estradiol induced PR expression in treated cells and explants.
Interestingly, both in endometrial explants and Ishikawa cells, DHT treat-
ment resulted in increased PR expression compared with vehicle. In Ishikawa
cells, all androgens (DHT, T, and D) increased PR expression. Expression
levels correlated with potency of the androgenic compound (DHT>T>D).
Further, both PR-A and PR-B protein were induced with DHT treatment.
Although flutamide treatment alone did not affect PR expression, flutamide
diminished androgen-induced upregulation of PR in both endometrial ex-
plants and Ishikawa cells.

CONCLUSION: As a novel finding, androgens may mediate endometrial
effects through upregulation of PR gene expression. Endometrial PR upregu-
lation by androgens may be mediated via androgen receptor (AR). Under-
standing AR pathway and its potential association with PR expression in
endometrium may lead to development of new strategies for treatment of
endometriosis.
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META-ANALYSIS REVEALS A NOVEL ROLE FOR MEDIATORS
OF ACTIVE CELL MIGRATION AND AXON GUIDANCE IN
ENDOMETRIOSIS. D.-E. Parfitt, M. Elashoff, P. Yurttas Beim. Celma-
tix, Inc., New York, NY.

OBJECTIVE: Endometriosis affects 10-15% of reproductive-age women
and is commonly associated with infertility. Its precise etiology remains un-
clear. Gene expression studies have yielded intriguing insights into this com-
plex condition, but a consistent pattern has not emerged—possibly due to a
limited number of samples per study and methodological variability. To
more robustly define the gene expression signature associated with endome-
triosis, we conducted a meta-analysis of published microarray data.

DESIGN: GEO deposited data from three microarray studies were used for
the analysis: GSE23339, GSE7846, GSE6364.

MATERIALS AND METHODS: Endometriosis vs control analyses were
performed within each study using an empirical Bayes moderated t-test for
each transcript. A fixed effects meta-analysis was used on the results,
combining gene transcript levels across studies, weighted by the inverse of
their variance estimates. This yielded a consensus mean, standard error, t-
score, and p-value for each gene. False discovery rates were estimated using
standard methods. Pathway analysis was performed using signaling pathway
impact analysis. p< .005 was used for significance.

RESULTS: Our analysis strengthens previous observations that changes in
focal adhesion, angiogenesis, chemokine/cytokine signaling and immune
response mechanisms are the main drivers of endometriosis. Accordingly,
CCL3, NCF1, FN1, PDGRFL and CLEC11A are among the genes that are
most significantly up-regulated in endometriosis. Interestingly, we also
find that regulators of active cell migration such as OSR2, ACTG1, CDN4,
THBS2 and MMP23B, as well as mediators of axon guidance, such as
ROBO3 and SEMA7A, are significantly misregulated.

CONCLUSION: By combining and standardizing data across several
studies, our meta-analysis provides a statistically powerful definition of the
endometriosis gene signature. Our observations suggest that counter to pre-
vious assertions that endometriosis is invasive but not metastatic, genes
mediating active cell migration and metastasis are associated with the condi-
tion. In parallel, significant changes in gene expression specific to processes
of axon guidance could reflect a molecular mechanism that would explain

differences in nerve fiber density and pain previously observed between
women with and without endometriosis.
Supported by: Celmatix, Inc.

EARLY PREGNANCY II
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ENDOMETRIAL INFLAMMATORY CELLS IN WOMEN
WITH RECURRENT PREGNANCY LOSS AND CHRONIC
ENDOMETRITIS. D. McQueen,a C. Perfetto,b F. Hazard,b R. Lathi.b
aObstetrics and Gynecology, University of Chicago, Chicago, IL; bObstetrics
and Gynecology, Stanford University, Stanford, CA.

OBJECTIVE: To evaluate the distribution of inflammatory cell subpopu-
lations within the endometrium of women with recurrent pregnancy loss and
chronic endometritis (CE).
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 107 women with a history of 2 or more

pregnancy losses of less than 20 weeks were included. As part of a work up
for recurrent pregnancy loss, all women routinely underwent an endometrial
biopsy. CE was defined as the presence of plasma cells on hematoxylin and
eosin (H&E) staining of the endometrium. Subjects with CE were offered
treatment with doxycycline and a second endometrial biopsy. Immunohisto-
chemistrywas performed for markers of hematolymphoid subpopulations us-
ing CD138, CD56, CD163, CD14, CD20 and CD79a antibodies (see table 1).
Expression of these markers was scored as follows: 0¼ none,<1/hpf; 1¼ 1-
5/hpf or clusters of less than 20 cells; 2 ¼ 6-20/hpf or clusters of at least 20
cells; 3 ¼ >20/hpf or sheets of cells.
RESULTS: CE was found in 13% (14/107) of endometrial biopsies. On

initial biopsy, the endometrium of subjects with CE demonstrated signifi-
cantly greater numbers of plasma cells by CD 138 staining compared to sub-
jects without CE (p¼0.013). There were no statistically significant
differences in the quantity of B cells, NK cells or macrophages in the endo-
metrium of womenwith and without CE. Seven women with CEwere treated
with doxycycline and received a second endometrial biopsy. Following treat-
ment, CD138 staining was undetectable and there was a significant decrease
in the number of NK cells and B cells within the endometrium (p<0.05).
There was no change in the number of macrophages.
CONCLUSION: Immunohistochemical staining for CD138 confirms the

morphologic presence of plasma cells seen on H&E staining and the clinical
diagnosis of chronic endometritis. Additionally, endometrial biopsies from
women with CE treated with doxycycline showed no remaining plasma cells
and a marked reduction in B cells.

Comparison of Women with and without Chronic Endometritis (n¼107)

Antibody Cell Type
CE

(n ¼ 14)
No CE
(n¼ 93) P value

CD138 (SD) Plasma Cells 1.1 (0.7) 0.6 (0.7) 0.01*
CD56 (SD) Natural killer Cells 2.9 (0.3) 2.9 (0.3) 1
CD163 (SD) Macrophages 2.8 (0.4) 2.9 (0.2) 0.18
CD14 (SD) Macrophages 2.9 (0.3) 2.8 (0.4) 0.37
CD20 (SD) B Cells 2.1 (0.7) 2.0 (0.8) 0.64
CD79a (SD) B Cells 2.1 (0.8) 1.8 (1.0) 0.26

Expression score: 0¼ None, <1/hpf; 1 ¼ 1-5/hpf or clusters of less than 20
cells; 2¼ 6-20/hpf or clusters of at least 20 cells; 3¼>20/hpf or sheets of cells
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ALTERED THYROID HORMONE LEVEL IN OFFSPRING EXPO-
SURE TO HIGH ESTROGEN LEVEL DURING THE FIRST
TRIMESTER OF PREGNANCY. P. P. Lv,a Y. Meng,a J. Y. Li,a

M. Lv,a D. Q. Yu,a Y. Shen,a S. Dong,a G. L. Ding,a,b H. F. Huang.a,b
aKey Laboratory of Reproductive Genetics (Zhejiang University), Ministry
of Education, Hangzhou, Zhejiang, China; bInternational Peace Maternity
and Child Health Hospital, Shanghai Jiao Tong University School of Medi-
cine, Shanghai, China.

OBJECTIVE: To investigate whether the maternal high E2 environment in
the first trimester increases the risk of thyroid dysfunction in children born
after in vitro fertilization.
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DESIGN: Observe the thyroid function of children born after in vitro fertil-
ization, measure the level of serum FT3, FT4, T3, T4, and TSH, and inves-
tigate whether the maternal high E2 level has correlation with thyroid
hormones of children born after in Vitro Fertilization.

MATERIALSANDMETHODS: Total 415 singletons born after fresh em-
bryo transfer (ET) (n¼140), frozen ET (FET) (n¼ 171) and natural concep-
tion (NC) (n¼ 104), aged 3–10yr, were studied, IVF children were conceived
after traditional IVF. All childrenwere thoroughly examined, and serum FT3,
FT4, T3, T4,and TSH were measured, maternal serum E2 levels during the
first trimester of pregnancy were also investigated.

RESULTS: The mean serum E2 levels of women undergoing fresh ETat 4
and 8 weeks of gestation were significantly higher than those of the women
undergoing frozen ETand thewomen with NC (P<0.01). Serum E2 levels of
women undergoing fresh ET at 4 and 8 weeks of gestation were positively
correlated to those on the hCG administration day (r ¼ 0.5 and r ¼ 0.4, P
< 0.01). The levels of T4, FT4 and TSH after fresh ET were significantly
higher than that after frozen ET and NC (P <0.01), whereas no significant
differences in the concentrations of FT3 or T3 were observed. Furthermore,
maternal serum E2 level on the hCG administration day positively correlated
with T4 and FT4 in IVF-children (r¼0.33, P<0.01 and r¼0.23, P < 0.05,
n¼118). Further studies are needed to confirm these findings and to better
determine their etiopathogenesis and clinical significance.

Comparison of T3, FT3, T4 , FT4 and TSH levels among IVF-ET, IVF-FET

children and natural conception.

NC
(n¼104)

IVF-FET
(n¼171)

IVF-ET
(n¼140)

T3 (nmol/L) 2.28 �0.38 2.32 �0.44 2.36� 0.29
FT3(pmol/L) 5.87 �0.69 6.02 �1.01 6.11�0.65
T4(nmol/L) 102.82�16.01 101.03�15.50 108.21 �16.59 *,##
FT4(pmol/L) 16.12�2.13 16.51�1.13 16.86 �1.64**
TSH (mIU/L) 2.43�1.12 2.42�1.02 2.71 �1.24* ,#

**P<0.01 or *P<0.05 vs NC;##P<0.01 or #P<0.05 vs IVF-FET

CONCLUSION: Thematernal high E2 environment in the first trimester is
correlated with increased risk of thyroid dysfunction. Evaluation of serum E2
before ET should be adopted to reduce the possibility of high E2 exposure to
gamete/embryo.

Supported by: The National Science and Technology Support Program
(No.2012BAI32B01 to H.F.H.), Natural Science Foundation of China
(No.81200446 to C.F., No.31171444 and 30973209 to H.F.H.,
No.81270702 to Y.M.Z.,). National Basic Research Program of China
(No.2012CB944900 to H.F.H and No.2011CB944502 to J.Z.S.)
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CHROMOSOMAL ANALYSIS OF EARLY PREGNANCY LOSS US-
ING SNP MICROARRAYS. Y. Mouhayar,a D. I. Hoffman,a,b

L. BouNemer,a K. Arheart,c S. Sciandra,b W. Maxson,a,b S. J. Ory,a,b

M. J. Barrionuevo.a,b aObstetrics and Gynecology, University ofMiami-Jack-
son Memorial Hospital, Miami, FL; bIVF Florida Reproductive Associates,
Margate, FL; cDepartment of Public Health Sciences, University of Miami,
Miami, FL.

OBJECTIVE: More than fifty percent of normal 46, XX results of early
miscarriage samples analyzed by traditional karyotype, are due to maternal
cell contamination (Lathi et al. 2014). This error is eliminated by SNPmicro-
arrays with Parental Support� (Natera). We sought to review the incidence,
type, and origin of chromosomal abnormalities detected by SNP microarray
technology in patients who experienced first trimester miscarriage.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: A total of 150 first-trimester miscarriage

samples were analyzed by SNP microarray at a single fertility clinic between
Januaryof 2012andMarchof2014.Miscarriage sampleswere obtainedby suc-
tion dilatation and curettage under ultrasound guidance in the operating room.
The products were paired with a sample of maternal blood and or a paternal
blood, and sent for analysis. Patients were divided into four age groups <30,
30-34, 35-39, and R 40. In addition, pregnancies were divided into whether
they were spontaneous or via assisted reproductive technologies (ART).

RESULTS: The overall rate of chromosomal abnormalities was 54%. Of
the remaining specimens 34% were normal and 12% had maternal cell
contamination (MCC). The aneuploidies were 86% maternal and 14%
paternal in origin. ART pregnancies had similar rates of chromosomal abnor-
malities as spontaneous pregnancies, 51.5% vs. 59.6% respectively (X2¼1.2,
P¼0.53). The rates of abnormalities in the four age groups were 42.3% vs.
59.3% vs. 57.1% vs. 84.4% respectively, with a significant increase above
age 40 (X2¼11.5, P¼0.009). The most common abnormalities were tri-
somies 16 and 22.
CONCLUSION: To our knowledge this is the largest study investigating

the rate of chromosomal abnormalities detected by SNP microarrays in early
pregnancy loss. Our study found that the rate of chromosomal abnormalities
is similar between miscarriages in spontaneous pregnancies vs. those
achieved by ART. Furthermore, we noted a significant increase in the rate
of chromosomal abnormalities above maternal age of 40.
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ETHNICITY AND MISCARRIAGE: A LARGE PROSPECTIVE
OBSERVATIONAL STUDY AND META-ANALYSIS. H. M. Harb,a

F. Al-rshoud,a R. Dhillon,a M. Harb,b A. Coomarasamy.a aSchool of Clin-
ical and Experimental Medicine, University of Birmingham, Birmingham,
West Midlands, United Kingdom; bDepartment of Obstetrics and Gynaecol-
ogy, Sandwell andWest BirminghamTeaching Hospitals, Birmingham,West
Midlands, United Kingdom.

OBJECTIVE: To investigate the association between ethnicity andmiscar-
riage in spontaneous and IVF (In Vitro Fertilisation) pregnancies.
DESIGN: A prospective cohort study and meta-analysis.
MATERIALS AND METHODS: Prospective observational study

including all women undergoing first cycle of IVF or Intra-cytoplasmic
Sperm Injection (ICSI) at 5 centres for assisted reproduction in the UK,
from 2008 to 2012. Miscarriage per clinical pregnancy was reported for
women within the following ethnic groups: White, Asian, Black, Chinese,
Mixed and any other. Regression and multiple logistic regression analyses
were performed. Variables used within the model were age, body mass
index, previous live birth and previous miscarriage. Secondly, a system-
atic review and meta-analysis of studies comparing miscarriage rate in
women of different ethnic groups was performed.
RESULTS: A total of 5110 clinical pregnancies were reported between

2008 and 2012 in five assisted reproduction clinics in the UK, including;
White (3970), Black (48), Asian (409), Chinese (27), Mixed (175), Other
(48) and Not stated (591). The crude miscarriage rates were; White
9.5%,Asian 11%, Black 12.5%, Chinese 3.7%, Mixed 10.3%, other
6.3% and not stated 8.3%. Multivariate analysis (adjusting for age,
BMI, previous live birth, previous miscarriage) revealed a statistically
significant increase in miscarriage rate (OR¼ 1.63, CI: 1.05 -2.54,
p¼0.03)in women of Asian ethnicity when compared to White women.
There was no difference in miscarriage in women of other ethnic back-
grounds. The review included 16 studies, comprising 18,288,066 women.
Meta-analysis of 6 studies in spontaneously conceived pregnancies found
that Black women have a two fold increased risk of miscarriage (OR¼
1.95, 95% CI 1.18-3.21, p¼0.009) in comparison to women of Caucasian
origin . No difference in miscarriage risk was observed in Asian women.
In pregnancies achieved by IVF/ICSI (160,165 cycles), women of Black
origin were found to have a higher risk of miscarriage (OR¼ 1.62, 95%
CI: 1.52 – 1.72, p<0.00001) in comparison to women of white origin.
A stastically significant increase in miscarriage was also observed in
Asian women (OR¼1.87, 95% CI: 1.25 - 2.81, p¼ 0.002).
CONCLUSION: There is evidence to suggest that women of Black and

Asian ethnicity may be at increased risk of miscarriage when compared to
Caucasian women.
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MATERNAL SERUM ANTI-MULLERIAN HORMONE LEVELS IN
EARLY PREGNANCY ARE ASSOCIATED WITH PRETERM
BIRTH. B. J. Stegmann,a M. Santillan,b B. Leader,c E. Smith,d

D. Santillan.b aMerck &Co., Rahway, NJ; bDepartment of OB/GYN, Univer-
sity of Iowa Hospitals and Clinics, Iowa City, IA; cReprosource, Woburn,
MA; dDepartment of Epidemiology, University of Iowa, Iowa City, IA.

OBJECTIVE: To determine if maternal serum anti-mullerian hormone
(AMH) levels in early pregnancy, both in isolation and in combination
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with other biomarkers of feto-placental health, are associated with preterm
birth (PTB).

DESIGN: This was a retrospective case-control study of women in Iowa
who conceived spontaneously and delivered between January 1, 2009 and
December 31, 2010.

MATERIALS AND METHODS: PTB was defined as delivery at <37
weeks gestation. Cases and controls were selected from a tissue bank
at the University of Iowa that included birth certificate data linked to
paired 1st and 2nd trimester maternal serum samples which were used
for AMH testing. Multivariable logistic regression models were built
with one of two exposure variables: 2nd trimester AMH and the math-
ematical difference between the 1st and 2nd trimester AMH (AMH dif-
ference). All models were adjusted for maternal age, weight change
between trimesters, history of preterm birth, and smoking history.
Once the association between PTB and AMH was established, bio-
markers of feto-placental health (maternal alpha-fetoprotein (MSAFP),
estriol, inhibin A, pregnancy-associated plasma protein A (PAPP-A),
and human Chorionic Gonadotropin (hCG) levels) were added to the
model to determine if they strengthened the association between AMH
and PTB.

RESULTS: 2nd trimester AMH levels were not associated with PTB in
any model. However, AMH difference was significantly associated with
PTB both in isolation (p¼0.04) and in combination with MSAFP
(p¼0.006), after controlling for weight change between trimesters. A previ-
ous history of PTB did not contribute to model performance and was not
included in the final model. Further, after stratified the results by MSAFP
(% 1 MoM vs. >1 MoM), the highest probability for PTB was found in
women with a stable or rising AMH levels along with an MSAFP >1
MoM. This equates to a 45% probability of PTB with an incidence rate
of 15%.

CONCLUSION: The change in AMH levels between the 1st and
2nd trimesters can be used as an indicator of PTB risk, and should be
considered in future PTB risk models. This association does not depend
on a previous history of PTB, and therefore can be used for both primip-
arous and multiparous women. Additional studies are needed to validate
these findings and to further define the role of the ovary in early preg-
nancy.

Supported by: The Iowa Women’s Reproductive Health Research Career
Development Award and KL-2 grant, University of Iowa, 2009-2011.
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PERINATAL OUTCOME OF TWIN PREGNANCIES FOLLOWING
MULTIFETAL PREGNANCY REDUCTION: WHEN IS THE
OPTIMAL TIME TO PERFORM IT? J. Haas,a Y. Yinon,a

A. Shulman.b aDepartment of Obstetrics and Gynecology, Chaim Sheba
Medical Centre, Tel-Hashomer, Ramat Gan, Israel; bDepartment of Obstet-
rics and Gynecology, Meir Medical Center, Kfar Saba, Israel.

OBJECTIVE: To compare the perinatal outcome of early (7-8 weeks of
gestation) transvaginal multifetal pregnancy reduction (MPR) from triplets
and higher order multiples to twins with late (11-14 weeks) transabdominal
MPR.

DESIGN: A cohort historical study.

MATERIALS AND METHODS: A retrospective cohort study of 83
(58 triplets and 25 higher order) multiple pregnancies who underwent
early first trimester transvaginal reduction and 134 (109 triplets and
25 higher order) multiple pregnancies who underwent late transabdo-
minal reduction. The rates of early miscarriage, pregnancy loss
before 24 weeks, preterm delivery prior to 32 weeks and 37 weeks
of gestation as well as pregnancy complications such as, gestational
diabetes, hypertension and small gestational age infants (SGA),
defined as birth weight less than 10th centile, were compared between
the two groups.
RESULTS: The rates of early spontaneous miscarriage of one of the fe-

tuses, pregnancy loss prior to 24 weeks, preterm delivery prior to 32 weeks
and 37 weeks of gestation gestational diabetes or hypertensive disease of
pregnancy were similar among both groups. However, the rate of SGA,
was significantly higher among the late reduced twins (6% vs. 18.6%,
P¼0.01). Comparison of triplets only reduced to twins revealed that women
in the ‘‘late’’ MPR group delivered earlier (36.3 vs. 35.6 weeks p¼0.03) and
had smaller babies (2344 gr vs. 2175 gr p<0.01), but the rates of preterm de-
livery prior to 32 weeks and 37 weeks of gestation remained similar among
both groups.

CONCLUSION: The perinatal outcome of twin pregnancies following
early and late MPR is comparable. However, the perinatal outcome of triplets
reduced to twins seems to be more favorable when the procedure is per-
formed early at gestation.
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LIVE BIRTH RATE AND TIME TO LIVE BIRTH INWOMENWITH
UNEXPLAINED RECURRENT MISCARRIAGE WITH OR
WITHOUT INHERITED THROMBOPHILIA. P. G. de Jong,a

R. O. Kool,a S. P. Kaandorp,b B. A. Hutten,c S. Middeldorp,a

M. Goddijn.b aVascular Medicine, Academic Medical Center, University of
Amsterdam, Amsterdam, Netherlands; bCenter for Reproductive Medicine,
Academic Medical Center, University of Amsterdam, Amsterdam,
Netherlands; cClinical Epidemiology, Biostatistics and Bioinformatics, Aca-
demic Medical Center, University of Amsterdam, Amsterdam, Netherlands.

OBJECTIVE: We aimed to investigate the probability of and time to first
live birth after recurrent miscarriage (RM).
DESIGN: A cohort study in participants of the ALIFE study1 , including

follow-up of up to 10 years after randomization.
MATERIALS ANDMETHODS:Women with unexplained RM (with or

without inherited thrombophilia) who participated in the ALIFE study
were contacted by phone. Data on all pregnancies, including date and
outcome were collected in a predefined CRF. We calculated the propor-
tion of women from the ALIFE study who had at least one live birth since
randomization at 12, 24, 36 and 48 months. The relative prognostic sig-
nificance of female age (<36 vs. R36 years), the number of preceding
miscarriages (2 vs. R3), a previous live birth and inherited thrombophilia
was evaluated by Cox regression for time to live birth. Data were
censored when participants quit trying to conceive or when pregnancy
was not reached at the age of 43. Data of women who were not reached
in follow up were censored based on ALIFE pregnancy data (i.e. censored
at time of pregnancy loss or at end of study in case no pregnancy
occurred).
RESULTS: Follow-up data of 233 (64%) of 364 women were obtained.

Seventeen women were excluded because of drop-out in the ALIFE study.
Of the analyzed 347 women, 242 (69.7%) had at least 1 live birth after
randomization. 197 of these live births occurred during the ALIFE study;
additionally 45 women had a live birth during follow up. A total of 349
babies were born. After censoring, 140 (40.3%), 213 (61.4%), 227
(65.7%) and 233 (67.1%) of 347 women had a first live birth at 12, 24,
36 and 48 months respectively. Cox regression analysis showed a lower
probability of live birth in women with R3 miscarriages compared to
women with 2 miscarriages (HR 0.73 [95% CI 0.55-0.97]), and higher
probability in women with inherited thrombophilia (HR 1.65 [95% CI
1.13 – 2.4]). An effect of potential bias due to selective loss to follow-
up is uncertain as it could affect the live birth estimate in both a positive
of negative manner.
CONCLUSION: 69.7% of women with unexplained RM had at least one

live birth. The probability of live birth was lower in women withR3 miscar-
riages and higher in women with inherited thrombophilia.
Supported by: Netherlands Organization for Health Research and Devel-

opment.

Perinatal outcome of early vs. late multifetal pregnancy reduction to twins

Early MPR
(n¼83)

Late MPR
(n¼134) p

Gestational age at delivery
(median, range)

36 (24-41) 36 (24-39) 1

Birth weight(gr)
( mean�sd)

2183.6�628 2148.6�551 0.57

Early pregnancy loss
<24 weeks (%)

4 (4.8) 5 (3.7) 0.74

Preterm delivery
% 34 weeks (%)

20 (25.3) 33(25.6) 1

Gestational diabetes (%) 12 (15.2) 15(11.6) 0.53
Gestational hypertension (%) 12(15.2) 24 (18.6) 0.57
Intra-uterine growth

restriction
5(6.0) 24 (17.9) 0.01

MA ( Missed abortion) of
one fetus

5(6.0) 2(1.5) 0.1
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CHROMOSOME ERRORS INVOLVING LARGE METACENTRIC
AND SUBMETACENTRIC CHROMOSOMES ARE MORE COM-
MON IN YOUNG INFERTILITY PATIENTS. S. McCormick,a

J. Stevens,a A. Schneiderman,a R. Smith,a W. B. Schoolcraft,a,b

M. G. Katz-Jaffe.a,b aFertility Laboratories of Colorado, Lone Tree, CO; bCo-
lorado Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Advanced maternal age (AMA) is the most significant risk
factor associated with oocyte aneuploidy. Women at 40 years of age have a
50% reduction in fecundity compared to women a decade younger, including
a significant increase in pregnancy loss. Chromosome analysis of pre-im-
plantation embryos has revealed that all 23 pairs of chromosomes are
involved in both chromosome gains and losses. The aim of this study was
to evaluate the classification of blastocyst chromosome errors in association
with maternal age at the time of infertility treatment.

DESIGN: Research study.
MATERIALS AND METHODS: Infertility patients consented, with IRB

approval, to an IVF cyclewith comprehensive chromosome screening (CCS).
All embryos were cultured to the blastocyst stage with a trophectoderm bi-
opsy performed for CCS using either SNP microarray or quantitative PCR
(RMA-NJ). Aneuploid blastocysts from infertility patients were divided
among two groups: Group A¼maternal age<35 years (n¼1,091 aneuploid
blastocysts) and Group B ¼ maternal age R40 years (n¼3,624 aneuploid
blastocysts). Chromosome aneuploidy results were analyzed using Chi
square test with p value of 0.05 for significance.

RESULTS: Predictably, a significant difference was observed for the
incidence of aneuploidy relative to AMA (Group A ¼ 33% vs. Group B
¼73%; P<0.0001). Interestingly, the classification of these chromosome er-
rors was significantly different between the two maternal age groups. AMA
infertility patients (Group B) displayed a significant increase in errors
(71.2% vs. 63.3% in Group A; p<0.0001) involving small metacentric
and acrocentric chromosomes (13-22) that are observed in clinical preg-
nancy losses. Conversely, younger infertility patients (Group A) showed
a significant increase in errors (16.5% vs. 13.5% in Group B; p¼0.01)
involving the large metacentric and submetacentric chromosomes (1-5),
which are not typically observed in miscarriages but predominantly result
in implantation failure.

CONCLUSION: The frequency and classification of chromosome errors
in human blastocysts were significantly different between AMA (R40
years) and younger infertility patients (<35 years), reflecting potential
alternative mechanisms associated with aneuploidy generation. These re-
sults indicate a clinical advantage of blastocyst aneuploidy screening for
younger infertility patients with a history of recurrent implantation
failure.
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FROZEN VERSUS FRESH DONOR EGG IVF: SIMILAR EFFICACY
AND GREATER EFFICIENCY IN A LARGE DONOR EGG IVF
PROGRAM. L. H. Sekhon,a R. Holmes,b J. Bower,b B. Berger,b

D. Sakkas.b aObstetrics, Gynecology and Reproductive Medicine, Icahn
School of Medicine at Mount Sinai, New York, NY; bBoston IVF, Beth Israel
Deaconness, Harvard Medical School, Waltham, MA.

OBJECTIVE: To evaluate the use of fresh donor (FrD) and vitrified donor
(VitD) oocytes for in vitro fertilization (IVF) cycles during the same time
period and compare the reproductive efficiency of both techniques in treating
patients requiring donor oocytes.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A chart review was conducted to

compare the outcomes of donor egg IVF cycles conducted at a single, large
IVF practice from 8/1/12 to 12/31/13, using FrD vs. VitD oocytes. The num-
ber of embryos transferred, implantation rates and ongoing pregnancy rates
(defined as a confirmed pregnancy with fetal heart beat (FHB) per transfer)
were compared. The number of post-cycle surplus embryos, vitrified for cry-
ostorage, was noted for each group. The final expected FHB per oocyte used
was calculated by addition of the number of fetuses with FHB from the fresh
transfer and those expected utilizing the remaining vitrified blastocyst em-

bryos; assuming 100% survival of vitrified blastocysts and a 35% implanta-
tion rate after transfer. A chi square analysis was used to compare IVF
outcomes.
RESULTS: A total of 2812 FrD and 859 VitD oocytes were used. No sig-

nificant differences were observed between FrD and VitD implantation rate
(36.4% vs. 31.1%, P>0.05) and ongoing pregnancy per transfer rate (48.4%
vs. 39.0%, P>0.05). Cycle cancellation ratewas similar in both groups (3.8%
vs. 2.8%). The mean number of embryos transferred was similar in both
groups (1.53 + 0.93 vs. 1.52 + 0.66). The number of embryos transferred
was FrD: N¼228 (28.9% blastocysts; 71.1% Day 3) versus VitD: N¼212
(31.3% blastocysts; 68.9% Day 3). A significantly greater number of em-
bryos were frozen in the FrD group (N¼904 vs. N¼96). The final expected
FHB per oocyte used was similar for both groups (FrD: 13.6% versus VitD:
11.4%), respectively.
CONCLUSION: VitD oocytes can provide high ongoing pregnancy and

implantation rates, equivalent to the outcomes seen with FrD oocytes. Ex-
pected FHB per FrD oocyte vs. VitD oocyte was 13.6% vs. 11.4%, respec-
tively. VitD cycles led to a drastically lower number of cryopreserved
surplus embryos which may spare patients from the psychological distress
often provoked by the dilemma of deciding what to do with surplus embryos
in the future. VitD oocytes provide comparable final ongoing pregnancy rates
per mature oocyte and are a beneficial and efficient treatment option.
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INVESTIGATION INTO METHYLATION OF IMPRINTED GENES
IN CHILDREN CONCEIVED VIA ASSISTED REPRODUCTIVE
TECHNOLOGIES (ART) COMPARED TO NATURALLY
CONCEIVED (NC) CONTROLS. R. N. Vincent, K. B. Dong,
E. Chan Wong, L. P. Cao, S. Ma. Obstetrics and Gynaecology, University
of British Columbia, Vancouver, BC, Canada.

OBJECTIVE: To investigate DNA methylation at the KvDMR1, PLAGL1
and PEG10 differentially methylated regions (DMRs) and the repetitive
LINE-1 element in cord blood (CB) and placental chorionic villi (PCV)
from babies conceived via ARTs compared to NC controls.
DESIGN: A case-control study was completed to determine DNAmethyl-

ation levels at genes associated with known imprinting disorders, and at
LINE-1 elements (gauge of global methylation) in ART and NC babies.
MATERIALS ANDMETHODS: DNA from babies born by in vitro fertil-

ization (IVF) (N¼59 CB, 66 PCV), intracytoplasmic sperm injection (ICSI)
(N¼52 CB, 65 PCV) and NC (N¼59 CB, 69 PCV) was extracted and bisul-
fite-converted. The desired region was then amplified by PCR and methyl-
ation at specific CpG sites was quantified by pyrosequencing. For the
KvDMR ,PLAGL1,PEG10 and LINE-1 regions the number of CpG sites
analyzed were 7, 4, 6 and 4, respectively. The mean methylation was calcu-
lated and Mann-Whitney rank-sum analyses were conducted to determine
significance. Linear regression analyses were used to measure the relative
contribution of maternal age and conception mode to methylation differ-
ences.
RESULTS: A significant increase in mean methylation was found at

PLAGL1 in CB from IVF (P% 0.0002) but not ICSI (P% 0.87) pregnancies
compared to NC controls. No differences were observed in the PCV at
PLAGL1 for IVF (P% 0.72) or ICSI (P% 0.54) infants. We observed lower
than expected methylation at the PEG10 region in CB from NC, IVF and
ICSI infants with mean values of 5.64%, 6.23% and 4.24%, respectively.
No significant difference in PEG10 methylation was seen in IVF (P %
0.62) or ICSI (P % 0.95) CB samples or IVF (P % 0.70) or ICSI (P %
0.28) PCV samples compared to controls. At KvDMR1, mean methylation
levels for IVF and ICSI were not significantly different from NCs in CB (P
% 0.56 and P % 0.34) or in PCV (P % 0.54 and P % 0.78), respectively.
No differences were detected between methylation levels of LINE-1 in CB
of IVF (P % 0.19) or ICSI (P % 0.55) or in PCV of IVF (P % 0.069) or
ICSI (P % 0.48).
CONCLUSION: PLAGL1 is a known tumor suppressor (1) and changes in

PLAGL1 have been implicated in Transient Neonatal Diabetes (2). Therefore
our findings indicate that children born via ART may be at an increased risk
of imprinting disorders and certain types of cancers. Also, the lower than ex-
pected levels of methylation at the PEG10 region in the cord blood of babies
of all conception modes may indicate a loss of imprinting in normal develop-
ment and is an area requiring further research.
Supported by: This study was Supported by the Canadian Institutes of

Health Research (CIHR, grant to Sai Ma).
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MOST PATIENTS WOULD BENEFIT FROM MOVING MORE
QUICKLY TO IVF: RESULTS FROM A COST-EFFECTIVENESS
ANALYSIS OF A LARGE RETROSPECTIVE
COHORT. H. V. Karvir,a M. Elashoff,a D.-E. Parfitt,a

A. B. Copperman,b P. Yurttas Beim.a aCelmatix, Inc, NewYork, NY; bRepro-
ductive Medicine Associates of New York, New York, NY.

OBJECTIVE: Given limited insurance coverage for many infertility treat-
ments, cost is often a major driver of patient decision-making and, therefore,
outcomes. Patients understandably tend to gravitate to less expensive options
first, however, these options often convey lower likelihoods of success. In this
study, we aimed to generate personalized models to accurately predict the
most cost effective strategy to achieving a live birth (LB) outcome on a pa-
tient-level basis.

DESIGN: De-identified retrospective data from a large academic repro-
ductive medical center (38,036 cycles; 13,086 patients).

MATERIALS AND METHODS: Using clinical metrics available before
treatment initiation, predictive models were developed to assess a patient’s
personal chances of achieving LB over multiple cycles of self fresh/frozen
embryo transfer (FET) in-vitro fertilization (IVF), donor-egg recipient
(ER) fresh/FET IVF, and non-IVF fertility treatments (n-IVF). Predicted
probabilities from the three treatment options were then propagated through
a decision model that simulated all possible treatment permutations over six
cycles. Inverse probability weighted cumulative cost was then used to deter-
mine the most cost effective treatment plan for each patient.

RESULTS: The majority of patients in our study (72%) were treated first
with hormonal treatments and/or inseminations prior to IVF (mean 4.6� 2.5
cycles). Among these patients, 35% discontinued treatment without pro-
gressing to IVF. Only 28% of patients initiated with IVF first. In contrast,
our cost effectiveness analysis demonstrated that a majority of these patients
(73%) would have benefitedmost from initiating IVF upfront. The remaining
patients would have benefited most from undergoing two cycles of n-IVF,
followed by IVF.

CONCLUSION: The most cost effect treatment strategy for achieving a
LB outcome for the majority of patients is to pursue IVF treatment upfront.
Third party payers have the opportunity to use these observations to revise
‘‘less before more’’ treatment strategies and consider ‘‘direct-to-IVF’’ as a
more efficient paradigm. These findings have significant implications given
our observation that, all too commonly, infertility treatment does not employ
the most cost effective strategy.

Supported by: Celmatix, Inc.
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IMPACT OF INSURANCE COVERAGE AND FINANCIAL INCEN-
TIVES ON ESET ACCEPTANCE IN A NON-MANDATED
STATE. F. I. Sharara.a,b aVirginia Center for Reproductive Medicine, Re-
ston, VA; bOB/Gyn, George Washington University, Washington, DC.

OBJECTIVE: The use of elective single embryo transfers (eSET) in ART
was only 15% in 2012, and significantly lags behindWestern European coun-
tries where eSET is the norm. The reasons for this are many, including the
absence of universal coverage for ART, lack of patient education, desire
for twin pregnancy, financial reasons, inadequate counseling by providers,
and fear of a lower success rates compared to double embryo transfers
(DET). Even in mandated states, eSETutilization is suboptimal. We have de-
signed an innovative trial to encourage couples undergoing ART to choose
eSET: patients were offered free HMG (Menopur), free freezing of all extra
embryos, and free storage for one year (> $5,000 savings) if they agreed to
have an eSET.

DESIGN: Prospective, pilot study.
MATERIALS AND METHODS: We included couples with age up to 38

yo, couples with prior failed cycles, women with uterine fibroids or prior
uterine surgery, and women with diminished ovarian reserve. Only couples
with very severe male factor (testicular sperm or counts < 1 million/cc)
were excluded. To date, 68 women (< 38 yo) have participated in the study.
All couples had an extensive consultation stressing the perinatal, neonatal,
and maternal morbidities associated with twin gestation before starting
ART and again at the time of ET. All patients received daily injections of
HP-hMG (Menopur) in GnRH-a or GnRH-ant cycles, and all cycles were
blastocyst transfers. Only one cycle/patient was included. P<0.05 was
considered significant.

RESULTS: Of the 68 couples, 41 (60.3%) agreed to have an eSET after
counseling. Of the 68 couples, 30/68 (44.1%) had insurance coverage, and
of these, 21 (70.0%) agreed to undergo eSET. In contrast, 38 couples were
self-pay (63.9%), and 20 (52.6%) agreed to undergo eSET (P ¼ NS). Of
the 30 couples with insurance coverage, 26 cycles were completed to date,
the clinical PR was 73.1% (19/26), and ongoing/delivery PR were 57.7%
(15/26). Of those without insurance coverage, 33 completed a cycle and
the clinical PR and ongoing/delivered PR were 72.7% (24/33) and 54.5%
(18/33) (P ¼ NS compared to those with insurance).
CONCLUSION: By using innovative incentives and extensive counseling

we were able to increase our eSET rate in this pilot study to over 60% in a
non-mandated state using ‘‘real-world’’ patients. While statistically not
different, couples who have insurance coverage for ARTwere more accept-
ing of eSET for their initial cycle. Insurance companies need to not just
strongly encourage but to incentivize couples to proceed with eSET. The
study is ongoing.
Supported by: Ferring.
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SELECTION OF CHROMOSOMALLY NORMAL EMBRYOS IM-
PROVES EGG DONOR FROZEN TRANSFER PREGNANCY
RATES. C Wagner Coughlin,a B. Kaplan,b A. Beltsos,b

K. Bauckman,c S. Munne.c aGlobal Genetics Institute, Highland Park, IL;
bFCI Highland Park IVF Center, Highland Park, IL; cReprogenetics, Living-
ston, NJ.

OBJECTIVE: Even in egg donor cycles, 30-40% of blastocysts are chro-
mosomally abnormal. The objective of this study is to compare the outcomes
in first time egg donor recipient cycles of fresh embryo transfers vs cryo
transfers with or without PGS.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 120 recipients having their first donor

egg transfer were included in this study. Recipients either had a fresh transfer
or elective freeze all of available blastocysts. Freeze all patients elected to
either have trophectoderm biopsy performed prior to vitrification or not. Tro-
phectoderm biopsy was performed on day 5 or 6 depending on degree of
expansion. Biopsied cells were analyzed by array CGH and only euploid em-
bryos were replaced. The endometrial preparation was the same in all three
groups of recipients.
RESULTS: Pregnancy outcome data for donor egg recipient transfers are

shown in Table 1.

CONCLUSION: There was no difference in outcomes comparing fresh
transfers and frozen transfers. Pregnancy outcomes were significantly higher
in the PGS FET group compared to FET only for Pregnancy rates (p<0.05),
ongoing pregnancy rates (p<0.05) and Implantation rates (p<0.025). Donor
egg recipient transfers are an ideal paradigm to assess the effect of PGS due
to favorable prognosis and controlled uterine environment . In this ideal pa-
tient population , PGS of donor egg embryos showed high implantation rates
and low miscarriage rates suggesting PGS may be considered for recipient
patients requesting PGS of donor egg embryos.

Donor Egg Blastocyst Transfers

Fresh
Transfer

Frozen
Transfer

Frozen PGS
Transfer

Transfers (N¼) 55 35 30
Ave # embryos

transferred
1.8 1.7 1.6

Clinical Pregnancy
Rate

67.3% (37/55) 57.1% (20/35) 83.3% (25/30)

SAB Rate 10.8% (4/37) 15.0% (3/20) 8.0% (2/25)
Ongoing/Delivered

Rate
58.2% (32/55) 48.6% (17/35) 76.7% (23/30)

Implantation Rate 53.9% (55/102) 44.3% (27/61) 67.1% (49/73)
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PREDICTORS OF LIVE BIRTH RATE (LBR) AFTER INTRAUTER-
INE INSEMINATION (IUI) CYCLES. Z. Khan, E. P. Barnard,
D. E. Morbeck, J. R. Jensen. Obstetrics & Gynecology, Mayo Clinic, Ro-
chester, MN.

OBJECTIVE: For patients undergoing fertility treatments, LBR is a more
clinically relevant measure of successful outcome than clinical pregnancy
rates (CPR). We report prognostic variables related to LBR after IUI cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All women undergoing IUI from 1/1/

2005-12/31/2013 at Mayo Clinic, Rochester who gave IRB consent were
included in the study. Information regarding ovulation induction (OI) proto-
cols and semen parameters was collected. Regressionmodels were utilized to
identify independent factors associated with LBR.

RESULTS: A total of 959 women who underwent 2605 IUI cycles were
included. Overall 13.6% women had a positive pregnancy test. CPR and
LBRswere 12.7% (n¼332) and 9.5% (n¼248).Mean gestation age at delivery
was 39.8�10.2 weeks. Women with successful live birth (LB) were younger;
more of them used gonadotropins for OI and had hCG trigger compared to
women without LB. They also used fresh semen sample for IUI and the sperm
motility in the ejaculate (SME)aswell as the inseminate (postwash) (SMI)was
higher in this group compared towomenwithoutLBs. In thefinalmultivariable
model maternal ageR38 years, stimulation protocol (oral agents vs. gonado-
tropins), SME>40% and SMI>70% were independently associated with LB
with adjusted odds ratios (95%CI) of; 0.43 (0.27-0.67), 0.74(0.06-0.53) vs.
1.51 (1.10-2.09), 1.87(1.04-3.69) and 1.92(1.11-3.59) respectively. No LBs
were reported inwomenR43years,where totalmotile sperm in the inseminate
was <1 million, SME was <20% or SMI was <30%.

CONCLUSION: Although clinically relevant to patients, IUI success as
LBR is rarely reported. This large cohort reports maternal age, mode of stim-
ulation for OI and sperm motility as important prognostic markers for LB af-
ter IUI cycles.

ART OUTCOME PREDICTORS - LAB II
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EPIGENETICS: ARE BABIES HEALTHIER CONCEIVED
THROUGH IUI COMPARED WITH FRESH OR FROZEN IVF
CYCLES? J. M. Bolnick,a A. D. Bolnick,a M. S. Estill,b

M. P. Diamond.c aDepartment of Obstetrics and Gynecology, Wayne State
University, Detroit, MI; bCenter for Molecular Medicine and Genetics,
Wayne State University, Detroit, MI; cDepartment of Obstetrics and Gyne-
cology, Georgia Regents University, Augusta, GA.

OBJECTIVE: Assisted reproductive technologies have been implicated in
adverse pregnancy outcomes. The available data lacks significance with po-

tential risks of methylation alterations and genomic imprinting. Our objective
was to compare epigenetic alterations in newborns conceived from infertile
patients who underwent either in vitro fertilization (IVF) or intrauterine in-
seminations (IUI) treatments.
DESIGN: Laboratory investigation.
MATERIALS AND METHODS: Three groups of infertile patients that

underwent either IVF or IUI and delivered a viable infant were randomly
chosen, Michigan Neonatal Biobank Bloodspots were obtained and deiden-
tified, then placed into the appropriate intervention groups: IUI (N¼17),
Fresh IVF embryo transfer(N¼38), and Frozen IVF embryo transfer(N¼38).
DNA methylation profiles were obtained using Illumina Infinium Human
Methylation 450 BeadChip system.
RESULTS: Genders were identified utilizing Y chromosome probes.

There were differences in methylation in male compared with female new-
borns: IUI vs. Fresh (1378 to 2082), IUI vs. Frozen (1986 to 3661) and Fresh
vs. Frozen (1613 to 2165). A number of genes were present in both the male

and the female comparisons: IUI vs. Fresh (638 genes), IUI vs. Frozen (1252
genes) and Fresh vs. Frozen (720 genes). Of these genes, a subset showed the
same pattern of methylation changes (hypo- or hypermethylation ) in both
male and female comparison groups: IUI vs. Fresh (498 genes), IUI vs.
Frozen (1052 genes), and Fresh vs. Frozen (559 genes) . Within these groups
of genes that exhibited similar patterns, 90% were hypermethylated in the
IUI vs. IVF and the IUI vs. the IVF Frozen groups, while 81% of the genes
in the Fresh IVF vs. Frozen comparison were hypomethylated. Disease asso-
ciation analysis, using Genomatix software GEPs, identified both Autism and
Schizophrenia may be associated with either hypomethylation or hyperme-
thylation changes found in IUI and IVF comparisons.
CONCLUSION: Our data is consistent with an alteration of DNA methyl-

ation profiles in babies conceived through IVF treatments compared with
IUI. Furthermore the data suggests that embryo freezing may be associated
with other changes in methylation status. Additional studies are required to
ascertain the spectrum of effects and pregnancy outcomes on newborns
conceived through ART.
Supported by: This work was Supported in part by the WSU Ob/Gyn

Research fund to MPD
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THREE DAY PROGESTERONE AREA UNDER THE CURVE: A
BETTER TEST THAN PROGESTERONE ON THE DAY OF
HCG? G. D. Royster, IV,a M. J. Hill,b S. M. Zarek,a

A. H. DeCherney,a E. Levens,c E. Widra,c M. J. Levy.c aProgram on Repro-
ductive and Adult Endocrinology, National Institutes of Health, Bethesda,
MD; bReproductive Endocrinology and Infertility, Walter Reed National
Military Medical Center, Bethesda, MD; cShady Grove Fertility, Rockville,
MD.

OBJECTIVE: Elevated progesterone (P) on day of hCG trigger (P–hCG)
has been associated with reduced ART pregnancy rates. However, less is
known about the effect of persistently elevated P days before trigger. The

Comparison of Successful vs. Unsuccessful IUI Outcome

Live Birth (n¼248) No Live Birth (n¼2402) p-value

Age 31.63�4.2 32.73�4.8 0.0002
Ovulation Induction with Oral Agents
Yes 73(7.3) 927(92.7)
No 175(10.9) 1430(89.1) 0.002
Ovulation Induction with Gonadotropins
Yes 89(13.2) 588(86.9)
No 159(8.3) 1769(91.8) 0.0002
hCG Trigger
Yes 204(10.5) 1748(89.6)
No 44(6.7) 609(93.3) 0.005
Semen Source
Fresh 246(9.8) 2259(90.2)
Frozen 2(2) 98(98) 0.009
Total Motile Sperm in Ejaculate 124.7�113 120.7�129.2 0.51
Motility of Sperm in Ejaculate 63.1�13.3 59.6�15.9 0.0001
Total Motile Sperm in Inseminate 53�51 52.11�60.3 0.81
Motility of Sperm in Inseminate 86.1�10.4 82.7�16.1 <0.0001

Numbers shown as: Mean�Standard Deviation or Count(Percentage)
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objective was to compare the effect of P area under the curve (P–AUC) over
multiple days to P–hCG.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All fresh autologous ART cycles from

Aug 2013–Jan 2014 were included. Primary analyses performed with gener-
alized estimating equations (GEE) with nesting for patients with multiple cy-
cles. Univariate GEE assessed variables associated with P–levels and clinical
pregnancy with a multivariate GEE model accounting for all significant con-
founders. The primary outcome was clinical pregnancy rate.

RESULTS: 1448 consecutive patients undergoing 1620 fresh autologous
ART cycles met inclusion criteria (84 cycles were excluded because of an
elevated P–hCG with no embryo transfer). Serum P–hCG, P–levels for
each of the 3 days prior to hCG trigger and P-AUC for 1, 2, and 3 days
were all negatively associated with pregnancy. The 3 day P-AUC had the
strongest negative correlation and persisted in multivariate analysis. In multi-
variate GEE controlling for age, embryo quality, and day of embryo transfer ,
3 day P-AUC remained significantly associated with pregnancy [p¼ 0.0003,
OR 0.83 (0.75 – 0.92)]. Threshold analysis suggested cutoffs ofR 2 ng/mL
for P-hCG andR 4.5 ng/mL for 3 day P–AUC to predict clinical pregnancy
failure. The PPV for pregnancy failure was 69% for elevated P–hCG versus
76% for 3 day P–AUC. Additional analyses demonstrated that 3 day P–AUC
was negatively associated with clinical pregnancy rate regardless of day of
transfer or embryo grade.

CONCLUSION: 3 day P–AUC had a stronger negative association with
clinical pregnancy than P–levels on day of hCG, suggesting that chronic el-
evations in progesterone may be a more useful clinical marker to predict
pregnancy failure. Clinicians should consider measuring P when lead folli-
cles are R14 mm in order to identify cycles at risk of pregnancy failure.

Supported by: This work was supported, in part, by the Program in Repro-
ductive and Adult Endocrinology (PRAE), Eunice Kennedy Shriver National
Institute of Child Health and Human Development (NICHD), National Insti-
tutes of Health (NIH), Bethesda, MD.
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OXIDATIVE STRESS BIOMARKERS IN FOLLICULAR FLUID OF
WOMEN WITH PCOS AND TUBAL FACTOR INFERTILITY-IS
THERE A CORREALTION WITH IN-VITRO-FERTILIZATION
OUTCOME? N. Malhotra,a K. Gongadashetti,a R. Dada,b N. Singh.a
aART Center, Department of Obstetrics and Gynecology, All India Institute
ofMedical Sciences, NewDelhi, Delhi, India; bLaboratory forMolecular and
Genetics, Department of Anatomy, All India Institute of Medical Sciences,
New Delhi, Delhi, India.

OBJECTIVE: To compare oxidative stress (OS) biomarkers in follicular
fluid of women with PCOS and tubal factor infertility undergoing in-vitro-
fertilization (IVF) and correlate them with assisted reproductive technique
(ART) outcome including oocyte fertilization, embryo cleavage, and clinical
pregnancy and miscarriage rate.

DESIGN: Cross sectional study.
MATERIALS AND METHODS: Follicular fluid collected during oocyte

retrieval from 43 women with PCOS (group I) and 57 women with tubal factor
infertility (group II)were assessed forOS biomarkers includingReactive oxygen
species (ROS), Total anti-oxidant capacity (TAC), and 8-Isoprostane (8-IP)
levels.ROS levelsweredetectedbychemiluminesence,TACand8-IPbyenzyme
immunoassaymethods. OS biomarkers were compared between both groups us-
ingWilcoxon ranksum test and correlation with ARToutcomewith Spearman’s
rank correlation coefficient. A p value of<0.05 was considered significant.

RESULTS: Women in both groups were comparable in age, BMI and dura-
tion of infertility. There were no significant difference in the median levels of
ROS [(71.7 cpm vs 54.8 cpm) (p¼0.570)] and TAC [(4.4 Mm/ul vs 4.07 Mm/
ul of trolox equivalent) (p¼0.12)] in the follicular fluid from women in group
I when compared to group II. Levels of 8-IP were significantly higher in follic-
ular fluid fromwomen in group I as compared to group II [(57.1pg/ul vs 39.2 pg/
ul) (p¼0.04)]. The levels of TACwere significantly higher in thosewomenwho

were pregnant compared to those without pregnancy in both groups. OS bio-
markers did not correlate with ART outcome including fertilization, cleavage
or pregnancy rate in both PCOS and tubal factor infertility. Ongoing clinical
pregnancy were no different in both groups (25.4% vs 29.1%, p¼0.34). Follic-
ular fluid Levels of 8-IP in group I were significantly higher in women who had
miscarriage when compared to those with ongoing pregnancy (p¼0.04). There
was a positive correlation (0.16, p¼0.01) of 8-IP with miscarriage rate.
CONCLUSION: 8- IP an OS biomarker is elevated in follicular fluid from

women with PCOS indicating the role of oxidative stress in PCOS. 8-IP
levels correlate with miscarriage rate in women with PCOS undergoing IVF.
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MECHANICAL BIOMARKERS OF OOCYTE
MATURATION. L. Zarnescu,a J. Han,b B. Behr,b R. Reijo Pera,c

D. Camarillo.a aDepartment of Bioengineering, Stanford University, Stan-
ford, CA; bDepartment of Obstetrics and Gynecology, Stanford University,
Stanford, CA; cDepartment of Chemistry and Biochemistry, Montana State
University, Bozeman, MT.

OBJECTIVE: In the in vitro fertilization (IVF) clinic, several oocytes are
collected from a patient and assessed for maturation. Oocytes which have
visibly completed nuclear maturation (MII stage) and extruded a polar
body are deemed mature and ready for fertilization. Those which lack a polar
body (GV or MI stage) then undergo in vitro maturation (IVM) until they
reach the MII stage and are ready for fertilization. Although nuclear matura-
tion is easy to assess by simple observation, oocytes must also undergo cyto-
plasmic maturation before acquiring optimal developmental competence.
Cytoplasmic maturation is still poorly understood and difficult to detect non-
invasively. We have developed an approach to measure the mechanical pa-
rameters of oocytes, and our objective is to use these parameters to
potentially predict cytoplasmic maturation, fertilizability, and viability.
DESIGN: We measured the mechanical parameters of mouse oocytes at

the GV, MI, and MII stages in order to characterize how these parameters
change over the course of nuclear maturation and whether mechanical prop-
erties could provide more information about fertilization and viability than
visual observation alone.
MATERIALS AND METHODS: The mechanical parameters describing

the viscous and elastic properties of oocytes were measured by observing
their response to micropipette aspiration, and fitting the aspiration depth of
each oocyte into the pipette to a 4-parameter bulk mechanical model.
RESULTS: Oocytes exhibited large changes in mechanical properties be-

tween the GV,MI, andMII stages.We also foundmany oocytes which did not
appear to have reached theMII stage but had mechanical properties similar to
MII oocytes, and were capable of fertilization and blastocyst formation. This
leads us to believe that mechanical properties of oocytes could provide more
information about developmental competence when compared to visual
assessment alone, and may be related to cytoplasmic maturation.
CONCLUSION: We present a novel technique for demonstrating that the

mechanical parameters of oocytes could be used to noninvasively assess both
nuclear and cytoplasmic maturation.
Supported by: Bio-X seed grant program at Stanford University.
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A PILOT STUDY EVALUATING PLOIDY PREDICTIVE MODELS
VIA TIME LAPSE MICROSCOPY (TLM) MORPHOKINETIC PA-
RAMETERS; EXPOSING UNLIKELY UNIVERSAL PREDICTIVE
METHODS. Y. G. Kramer, J. D. Kofinas, K. Melzer, N. Noyes,
C. McCaffrey, D. H. McCulloh, J. A. Grifo. NYU Fertility Center, NYU
Langone School of Medicine, New York, NY.

OBJECTIVE: To determine if Aneuploidy Risk Classification Model pre-
sented in the literature is predictive of embryo ploidy at the NYU Fertility
Center (NYUFC).
DESIGN: Retrospective Cohort Analysis.

Clinical Pregnancy Rates

Day 3 ET-Elevated P Day 5 ET-Elevated P Day 5 ET-Normal P

P-Level P-hGCR2 P-AUCR4.5 P-hGCR2 P-AUCR4.5 P-hGC<2 P-AUC<4.5
Number of Patients n¼14 n¼17 n¼37 n¼61 n¼1176 n¼1152
Clinical Pregnancy Rate 7 % 0 % 37 % 29 % 52 % 59 %
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MATERIALS ANDMETHODS: Embryos from 20 patients undergoing
IVF cycles with preimplantation genetic screening (PGS) underwent em-
bryo culture with time lapse microscopy. 244 oocytes were retrieved and
fertilized with routine insemination (n¼18) or intra cytoplasmic sperm
injection/ICSI (n¼2). 213 embryos fertilized normally and were trans-
ferred to the Embryoscope�. 118 (55%) progressed to the blastocyst
stage. Of these, 106 blastocysts met criteria and were suitable for tro-
phectoderm biopsy either on day 5 (n¼78) or day 6 (n¼28). 44 (43%)
of the embryos were euploid, and 59 (57%) embryos were aneuploid. 3
embryos had chaotic profiles such that analysis was not possible and
were excluded from further consideration. Key time lapse imaging events
were retrospectively applied to stratify embryos into 3 groups: low, me-
dium and high risk of aneuploidy based on the algorithm introduced by
Campbell et al. 20131. Ploidy results from array comparative genomic
hybridization (aCGH) were compared with expectations. Sources of
variability in morphokinetic parameters were determined using 2-way
ANOVA.

RESULTS: Observed aneuploidy frequencies were significantly different
than the expectations predicted using the algorithm and not significantly
different than expected if there is no discrimination.

NYUFC Application of Aneuploidy Risk Model

Category Observed
Expected
(Campbell)

Expected
(no discrim)

Low 54.5% (42 / 77) 37% (28.5 /77) 56.4% (43.4 / 77)
Medium 56.8% (25 / 44) 69% (30.4 / 44) 56.4% (24.8 / 44)
High 66.7% (8 / 12) 97% (11.6 / 12) 56.4% (6.8 / 12)
Compare

Observed to:
0.01 < P < 0.02 Not Significant

The model failed to segregate euploid embryos from aneuploid embryos
cultured at our facility. 33.3% of euploid embryos from the high category
with potential for transfer were missed.

CONCLUSION: Non-invasive morphokinetics is unlikely to be uni-
versally reliable in discriminating ploidy. Moreover, it cannot approach
the accuracy of PGS. Patients not electing PGS or clinics without ac-
cess to PGS may not improve cycle outcomes utilizing currently avail-
able aneuploidy risk models, even when using identical culturing
systems. Despite their poor ability to discriminate ploidy, morphoki-
netics may be useful as an adjunct to PGS in selecting those PGS-
screened euploid embryos with the best chances of implantation and
live birth.
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CLINICAL VALIDATION OF EMBRYO CULTURE AND SELEC-
TION BY MORPHOKINETIC ANALYSIS; A RANDOMIZED
CONTROLLED TRIAL BY TIME-LAPSE IMAGING. J. M. de los
Santos,a I. Rubio,a Z. Larreategui,b F. Ayerdi,b J. Remohi,a

M. Meseguer.a aIVF Laboratory, Instituto Universitario IVI, Valencia, Spain;
bIVF Laboratory, IVI Bilbao, Leioa, Vizcaya, Spain.

OBJECTIVE: To determine if incubation in the integrated EmbryoSco-
pe(TM) time-lapse monitoring system (TMS) and selection Supported by
the use of a multivariable morphokinetic model improve the reproductive
outcome in comparison with incubation in a standard incubator (SI) embryo
culture and selection based exclusively on morphology.

DESIGN: Prospective, randomized, triple-blinded, controlled study.
MATERIALS AND METHODS: Patients: 930 patients undergoing as-

sisted reproduction were selected, resulting in an embryo cohort from
a group of patients that had autologous or oocyte donation cycles. The
Institutional Review Board approved the study as did the institution’s
Ethics Committee. Interventions: No patient intervention. Embryos
were cultured in a SI and the development was evaluated only by
morphology in the control group. Embryos in the study group were
cultured in a TMS and embryo selection was based on the multivariable
model previously developed. Main Outcome Measure(s): embryo implan-
tation rate (IR), pregnancy rate (PR), ongoing pregnancy rate (OPR), and

early pregnancy loss (EPLR). Randomization: Patients entering the trial
were allocated to either TMS or SI using a computer-generated random-
ization table. Sample size calculation and statistical analysis: We started
on the premise that the clinical pregnancy rate in our IVF program is
about 50%, and our hypothesis was that the combination of embryo
morphology and the morphokinetic algorithm along with better growing
conditions would increase the chances of pregnancy by at least 10%.We
used macro N2IPV! 2006.02.24 for sample size and power determination
of two-independent proportions.
RESULTS: Analyzing per treated cycle, OPR was significantly increased

51.4% (CI95% 46.7-56.0)(p¼0.005) for the TMS group compared with
41.7% (CI95% 36.9-46.5) for the SI group. For PR, differences were
non-significant at 61.6% (CI95% 56.9-66.0) vs. 56.3% (CI95% 51.4-
61.0). Results per transfer were similar: significant differences in OPR
54.5% (95% CI 49.6-59.2) vs. 45.3% (95% CI 40.3-50.4)(p¼0.01) and
non-significant for PR at 65.2% (95% CI 60.6-69.8) vs. 61.1% (95% CI
56.2-66.1). EPLR was significantly decreased (p¼0.01) for the TMS group
with 16.6% (CI95%12.6-21.4) vs. 25.8% (CI95%20.6-31.9). IR was signif-
icantly increased 44.9% (CI95% 41.4-48.4) vs. 37.1% (CI95% 33.6-
40.7)(p¼0.02).
CONCLUSION: The strategy of culturing and selecting embryos in the in-

tegrated EmbryoScope(TM) time-lapse monitoring system improves the
reproductive outcome.

Supported by: Instituto Universitario IVI and IVI Bilbao.
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DOES THE TYPE OF CATHETER USED, THE CLINICIAN
LOADING THE EMBRYO OR THE NUMBER OF ATTEMPTS OF
LOADING AN EMBRYO AFFECT PREGNANCY OUTCOME? A
RETROSPECTIVE STUDY OF 1346 PATIENTS. A Abd El Maksoud.
Centre of Reproductive Medicine, University Hospital Coventry Warwick-
shire, Coventry, United Kingdom.

OBJECTIVE: To determine if certain factors have an effect on pregnancy
rate including catheter used, clinician attempting the transfer and number of
attempts at loading the embryo.
DESIGN: A retrospective study looking at pregnancy rates in all patients

treated with In Vitro Fertilization (IVF) or Intra Cytoplasmic Sperm Injection
(ICSI) between January 2010 to January 2012 at the Centre of Reproductive
Medicine, University Hospital Coventry Warwickshire, Coventry, the UK
(1346 patients).
MATERIALSANDMETHODS: Data was analysed in Microsoft Excel

using Analysis of Variance package (statistiXL plugin). Successful
pregnancy was considered one which resulted in at least one foetal
heart. A score of 2 was given for a successful pregnancy and 1 for
an unsuccessful pregnancy. A pregnancy score was calculated against
each variable (e.g. clinician A, average pregnancy score ¼ 1.2). This
then allowed the performance of analysis of variance between the
different variables to determine whether the pregnancy score difference
was significant or insignificant.
RESULTS: The result of analysing 1346 patients showed that no one cath-

eter was better than another in achieving a pregnancy (P ¼ 0.267). Clinician
transferring the embryo had no significant effect on pregnancy outcome (P¼
0.421). Therewas no statistically significant effect of reloading on pregnancy
rate (P ¼ 0.322). Some catheters were more likely than others to cause an
additional reloading attempt (Long NewWallace is the most frequently asso-
ciated with an additional loading attempt, P¼ 0.001). IVF had a higher likeli-
hood of achieving a pregnancy than ICSI (P ¼ 0.018). As expected,
blastocyst culture and a later day of transfer was associated with a higher
pregnancy rate (P ¼ 0.000). Number of embryos transferred had no signifi-
cant effect on pregnancy (P ¼ 0.774).
CONCLUSION: There was no significant effect of clinician on success

of pregnancy outcome and no significant effect of catheter used on preg-
nancy outcome. This could be due to best practice being shared between
clinicians and thus these results highlight the importance of sharing best
practice. There is division in the literature about whether a reloading
attempt adversely affects or does not affect pregnancy outcome. The re-
sults of this study suggests that reloading an embryo does not affect
pregnancy outcome. A larger number of embryos transferred was not
associated with a higher rate of pregnancy. Clinicians need to consider
this in view of the risk of multiple pregnancy in patients with more
than one embryo transferred.
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EXOMECHIP EVALUATION OF GENETIC VARIANTS FOR ASSO-
CIATION WITH UTERINE FIBROIDS. T. L. Edwards,a,b,c,d

K. E. Hartmann,b,d,e D. R. Velez Edwards.b,c,d,e aDepartment of Medicine
and Division of Epidemiology, Nashville, TN; bVanderbilt Epidemiology
Center, Nashville, TN; cCenter for Human Genetics Research, Nashville,
TN; dInstitute of Medicine and Public Health, Nashville, TN; eDepartment
of Obstetrics and Gynecology, Nashville, TN.

OBJECTIVE: Uterine fibroid(UFs) affect up to 77% of women by meno-
pause with large racial disparities and account for $9.4 billion in yearly
healthcare costs. Although UFs are heritable, genetic risk is poorly under-
stood. The first genome-wide association study(GWAS) of UFs was per-
formed in 2011 in a Japanese population, however, to-date few large-scale
genetic studies have been performed in US populations.(1) The objective
of this study is to conduct a whole exome association study of UF risk in Eu-
ropean Americans(EA) and African Americans(AA).

DESIGN: This is case-control genetic association study of UFs defined us-
ing pelvic imaging data obtained from an electronic medical record bio-
repository (BioVU DNA Repository).

MATERIALSANDMETHODS: Logistic regression adjusted for ancestry
and age was used in 728 EA and AA DNA samples (EA: 246 cases, 243 con-
trols; AA: 121 cases, 118 controls) to evaluate SNPs for association, stratified
by race. Meta-analyses of results with fixed effect models were performed to
obtain combined evidence for associations across racial groups.

RESULTS: Our strongest association within EAs was within t-complex
11, testis-specific like 1 (TCP11L1, rs1064005, OR 1.79, 95% CI 1.36-
2.32, p 3.94x10-5) and within multiple SNPs within the HLA region (small-
est p 9.28x10-5). It is of note that the exome chip has enhanced coverage of
the HLA region compared to GWAS arrays. Among AAs strong associations
were observed within glipican 4 (GC4, OR ¼ 0.46, 95% CI 0.31-0.68, p ¼
8.73x10-5). Meta-analysis across EA and AA further strengthened the asso-
ciations observed at TCP11L1 (smallest meta-p 4.09x-7, with effect sizes
consistent across races).

CONCLUSION: Prior gene expression studies of TCP11L have shown
increased expression in tumor tissues compared to normal tissues across
several different cancers and variants within HLA genes have been associated
with UF risk in prior studies. These pilot data suggest common variants in
exonic regions increase risk for UF in both EA and AA populations. Howev-
er, further validation of our study findings is needed to confirm our results.
We are currently genotyping >4,000 samples for GWAS and exome arrays
to further evaluate the relationship between gene variants and UF risk.

Supported by: The NICHD supports Dr. Velez Edwards (1R01HD074711-
01 and 1R03HD078567-01).
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AN ALTERED PERCEPTION OF NORMAL: A QUALITATIVE
ASSESSMENT OF WOMEN’S EXPERIENCES WITH SYMPTOM-
ATIC UTERINE FIBROIDS. M. S. Ghant,a K. S. Sengoba,a

H. Recht,a K. A. Cameron,b R. Vogelzang,c E. E. Marsh.a aObstetrics
and Gynecology - REI Division, Northwestern University Feinberg School
of Medicine, Chicago, IL; bMedicine, Northwestern University Feinberg
School ofMedicine, Chicago, IL; cRadiology, Northwestern University Fein-
berg School of Medicine, Chicago, IL.

OBJECTIVE: To qualitatively identify and characterize factors that
impact women’s experiences with uterine fibroids.

DESIGN: Qualitative semi-structured interviews and demographic sur-
veys.

MATERIALS AND METHODS: Forty-eight women diagnosed with
symptomatic uterine fibroids were recruited from an urban academic medical
center and organizations within the community. Participants completed in-
depth, one-on-one interviews, which were transcribed verbatim and uploaded
to NVivo version 10 for data management and thematic coding. Participants
also completed a demographic survey and a health literacy assessment.
Themes were identified by three coders using a grounded theory approach.

RESULTS: A total of 29 hours of interviews were conducted yielding
1,108 transcribed pages. The k across coders was 0.94. Mean age of partic-
ipants was 42.8 � 7.4 (mean � SD). 62.5% of the subjects were African-

American, 20.8% were Caucasian, 10.4% were Hispanic and 6.3% were
Asian. A significant portion of the thematic content focused on delayed diag-
nosis and women’s perceptions of their symptoms. Many subjects did not
obtain an immediate diagnosis despite experiencing severe heavy menstrual
bleeding. The most commonly cited reason for this delay was their percep-
tion that what they were going through was normal and something they
‘‘must endure as a woman.’’ When the women recognized that something
was wrong, most reported surprise regarding their diagnosis of fibroids,
because they either did not perceive themselves at risk or had never heard
of fibroids. Over half of the participants expressed that they were now
‘‘just dealing’’ with their fibroids and minimized the severity of their symp-
toms. Several women also dissociated themselves from the fibroids through
referring to them as ‘‘alien’’ and as a problem they compartmentalized.
CONCLUSION: Women with symptomatic fibroids may live with this

chronic condition without seeking care because they think their symptoms
are normal and something with which they must ‘‘just deal.’’ These findings
suggest that there is a significant need for both patient-focused and commu-
nity-centered education to inform women of fibroids, symptoms and specif-
ically to promote treatment options. These data highlight an opportunity and
need for a multidisciplinary approach to this vulnerable population of
women.
Supported by: NIH WRHR Program K12HD050121, RWJ Foundation,

NMH, Evergreen Foundation (EEM); and AHRQ 1P01HS021141-01
(KAC).
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THE MEDIATOR COMPLEX SUBUNIT 12 (MED12) MODULATES
THE EXPRESSION OF EXTRACELLULAR MATRIX GENES IN
HUMAN UTERINE FIBROID CELLS. S. K. Halder, M. P. Diamond,
A. Al-Hendy. Department of Obstetrics and Gynecology, Medical College
of Georgia, Georgia Regents University, Auguata, GA.

OBJECTIVE: Uterine fibroids are benign tumors of reproductive age
women.Mutations in theMED12 gene have been detected in up to 80%of hu-
manfibroid lesions.Using shRNA technology,we have silencedMED12gene
expression in human uterine fibroid cells, and as such, previously demon-
strated that MED12 is related with fibroid cell proliferation (1, 2). Since
excessive production of extracellularmatrix (ECM) is one of themajor feature
of uterine fibroids, this study is set to evaluate whether MED12 is associated
with ECM gene expression in human uterine fibroid cells.
DESIGN: To determine the role ofMED12 in ECM production wewill use

our established MED12-KD (knock-down) clone and non-functional
scramble control clone.
MATERIALS AND METHODS: We knocked-down the expression of

MED12 gene in human uterine fibroid cell line (HuLM) using MED12-spe-
cific shRNA. HuLM cells were infected with lentiviruses carrying plasmid
constructs containing MED12 gene-specific short sequences or scramble-
control with green fluorescence protein. Stable clones that expressed the
lowest levels of MED12 gene was selected for further analyses.
RESULTS:We performedwestern blot analyses using protein lysates from

scramble-control clone#12 andMED12-KD stable clone#16.We noticed that
MED12-KD clone exhibited significant reduction of fibronectin (55%) and
collagen type 1 (70%) protein expression when compared with scramble-
control clone (p<0.05). We also observed that the MED12-KD clone showed
reduced expression of transforming growth factor beta receptor type II
(TGFbRII) (p<0.05). MED12-KD clone exhibited reduced levels of Smad
activation as determined by the reduction of phospho-Smad2 when compared
with scramble-control clone. Furthermore, immunofluorescence analyses
with rabbit polyclonal anti-fibronectin and anti-collagen type1 antibodies
confirmed the reduced expression and localization of fibronectin and
collagen type 1 in the MED12-KD clone. These results suggest that
MED12 can modulate the expression levels of several ECM-related genes
in uterine fibroid cells. Using immunofluorescence and co-immunoprecipita-
tion assays we are currently verifying the nuclear translocation of Smad pro-
teins and their functional complex formation among Smad2, Smad3, and
Smad4 in MED12-KD clone in presence or absence of TGF-b3.
CONCLUSION: Loss of MED12 gene expression reduces the levels of

fibronectin and collagen type 1 in human uterine fibroid cells. Alteration
of MED12 function may play pivotal role in initiation and/or propagation
of uterine fibroid pathogenesis.
Supported by: RCMI pilot 2G12RR003032-26, and NIH/NICHD R01

HD046228.
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ASSOCIATION OF BODY MASS INDEX (BMI) AND ADIPOKINES
WITH THE PREVALENCE OF FIBROIDS IN YOUNG AFRICAN-
AMERICAN WOMEN: A CASE-CONTROL STUDY. E. E. Marsh,a

M. Steinberg,a L. Bernardi,a P. de Chavez,b M. S. Ghant,a L. M. Neff,c

M. Carnethon.b aObstetrics and Gynecology - REI Division, Northwestern
University Feinberg School of Medicine, Chicago, IL; bPreventive Medicine,
Northwestern University Feinberg School of Medicine, Chicago, IL; cMedi-
cine - Division of Endocrinology andMetabolism, Northwestern University -
Feinberg School of Medicine, Chicago, IL.

OBJECTIVE: To determine a relationship between fibroid prevalence and
markers of obesity in young African-American women (AAW).

DESIGN: Case-Control.
MATERIALS AND METHODS: Study participants were selected from

the Study of Environment, Lifestyle & Fibroids (SELF) (n¼1695). Inclusion
criteria for participating in SELF included AA race, age 23-34 years at
recruitment, no known diagnosis of fibroids, no history of hysterectomy,
and no history of cancer, Lupus, Grave’s Disease, Sjogren’s Disease, sclero-
derma, or multiple sclerosis that required medical or radiation treatment. All
of the subjects underwent ultrasound and 364 women were found to have fi-
broids (cases). 364 age-matched controls were selected from the subjects
without fibroids. Serum leptin and total adiponectin were determined with
ELISA assays. Conditional logistic regression analysis was performed to
obtain odds ratio estimates (OR) and 95% confidence intervals (95% CI).

RESULTS: The prevalence of fibroids was significantly less common
among women who reported ever-using hormonal contraception
(OR¼0.54, 95% CI¼0.35-0.82 vs never), prior pregnancy (OR¼0.52, 95%
CI¼0.36-0.74 vs. never pregnant) and parity (OR¼0.48, 95% CI¼0.35-
0.62 vs. nulliparous) in univariate models. There was no association of
fibroids with age at menarche, current hormonal birth control use, marital sta-
tus, education level, smoking status, alcohol history, BMI, and serum levels
of leptin and total adiponectin. In a multivariable model, both ever-using hor-
monal contraception and prior pregnancy remained significantly associated
with a lower likelihood of having fibroids (OR¼0.62 , 95% CI¼0.400.96
vs. never; OR¼0.54, 95% CI¼0.38-0.78 vs never pregnant respectively).

CONCLUSION: While previous reports in the literature have suggested a
relationship between fibroid prevalence and obesity, in our study of African
American women, we found no difference between several markers of
adiposity i.e. BMI, leptin, and adiponectin, and the prevalence of fibroids.
Further studies are needed to determine whether the incidence (versus the
prevalence) of fibroids is impacted by serum and biometric markers of
obesity.

Supported by: NICHDWomen’s Reproductive Health Research (WRHR)
Scholar; Robert Wood Johnson Foundation; Friends of Prentice; and Ever-
green Invitational (EEM).
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COMMON GENETIC VARIANTS MAY IDENTIFY WOMEN WITH
LARGE UTERINE FIBROIDS ON ULTRASOUND: THE CARDIA
WOMEN’S STUDY (CWS). M. Wellons,a T. L. Edwards,a

K. E. Hartmann,a M. Fornage,b D. R. Velez Edwards.a aVanderbilt Univer-
sity Medical Center, Nashville, TN; bUniversity of Texas Health Science
Center at Houston, Houston, TX.

OBJECTIVE: Uterine fibroids (UFs) affect 77% of women by menopause
and account for $9.4 billion in yearly healthcare costs. Although UFs are her-
itable, genetic risk is poorly understood. We performed a genome-wide asso-
ciation study (GWAS) for single nucleotide polymorphisms (SNPs)
associated with size of uterine fibroids in a cohort study that performed uter-
ine ultrasound (US).

DESIGN: CARDIA is a multicenter (Chicago, IL; Birmingham, AL; Min-
neapolis, MN; Oakland, CA) observational cohort study begun in 1985-86. In
2002-04, CWS evaluated 1163 black and white women who reported having
at least 1 ovary with US. Three-hundred thirty-three women had at least one
documented UF on US and were included in this study.

MATERIALS AND METHODS: Uterine dimensions (3 measurements)
and UF number and dimensions (3 measurements) were collected by
CWS. In our preliminary analyses we tested SNPs for association with
log10 transformed elliptical volume (LxWxHX0.523) of the largest UF, ad-
justing for ancestry using linear regression and stratifying by race.

RESULTS: 160 White and 173 Black women were evaluated for SNP as-
sociation with fibroid volume. Median and interquartile ranges for fibroid
volume were 2.8 cm3 (0.93-9.1) in Whites and 5.8 cm3 (2.1-19.3) in Blacks.

At time of US, mean age among Whites was 43.2(3.2) and in Blacks was
41.3(3.8). We observed associations with largest UF volume in a chromo-
some 6 gene (AIG1) in Whites and in an uncharacterized locus on chromo-
some 2 (LOC101060142) in Blacks (White, rs4896622, Beta¼ 0.49, 95%CI
0.31-0.67, p ¼ 3.81x10-7, Black rs7592243, Beta ¼ -0.38, 95% CI -0.54-
-0.23, p ¼ 3.30x10-6).
CONCLUSION: These data suggest that common variants increase the

risk of large UF in both black and white women. However, these findings
require replication in additional cohorts. We are currently genotyping
>4,000 samples for GWAS and exome arrays to further evaluate the relation-
ship between gene variants and fibroid volume in a second DNA repository
(Vanderbilt BioVU). We will then perform meta-analyses of the results
from both CARDIA and BioVU using fixed effect models and after strati-
fying by race.
Supported by: The NHLBI supports Dr. Wellons (K23-HL-87114). The

NICHD supports Dr. Velez Edwards (1R01HD074711-01 and
1R03HD078567-01). The Coronary Artery Risk Development in Young
Adults Study (CARDIA) is Supported by contracts HHSN268201300025C,
HHSN268201300026C, HHSN268201300027C, HHSN268201300028C,
HHSN268201300029C, and HHSN268200900041C from the National
Heart, Lung, and Blood Institute (NHLBI), the Intramural Research Program
of the National Institute on Aging (NIA), and an intra-agency agreement be-
tween NIA and NHLBI (AG0005).
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FASN AND RISK OF UTERINE LEIOMYOMATA IN AFRICAN
AMERICAN WOMEN. L. A. Wise, E. A. Ruiz-Narvaez, J. R. Palmer,
S. A. Haddad, L. Rosenberg. Slone Epidemiology Center, BostonUniversity,
Boston, MA.

OBJECTIVE: The incidence of uterine leiomyomata (UL) is 2-3 times
higher among African Americans than European Americans. In a recent
genome-wide association study (GWAS) among women of European
descent, a single nucleotide polymorphism (SNP), rs4247357, reached
genome-wide significance in association with UL. This SNP is located on
chromosome 17 in a large linkage disequilibrium (LD) block that contains
three genes, fatty-acid synthase (FASN), coiled-coil-domain-containing 57
(CCDC57), and solute carrier family 16, member 3 (SLC16A3). Levels of
FAS, the enzyme responsible for de novo fatty-acid synthesis, were shown
to be higher in UL tissue than in matched myometrium. We sought to repli-
cate the association between rs4247357 and UL risk in the Black Women’s
Health Study.
DESIGN: Prospective cohort study of African American women.
MATERIALS AND METHODS: We genotyped 2,014 incident UL cases

and 1,939 controls for rs4247357 and a panel of validated ancestry informa-
tive markers (AIMs). All women were premenopausal, had intact uteri, and
were aged 23-50 years in 1997. Associations were assessed using logistic
regression with control for age, geographic region of residence, and percent
European ancestry.
RESULTS: Overall, rs4247357 was not associated with risk of UL. Rela-

tive to the CC genotype (28.7%), the odds ratio was 0.96 (95% confidence
interval (CI): 0.83, 1.11) for the AC genotype (52.2%) and 1.01 (CI: 0.84,
1.22) for the AA genotype (19.1%) (P-trend¼0.9572). No appreciable asso-
ciations were found between rs4247357 and UL risk when we stratified the
data by age at baseline, surgical treatment, family history of UL, and recency
of pelvic ultrasound. In contrast, we found evidence of an association among
the women with the highest levels of %European ancestry (R40%), but
numbers were small: relative to the CC genotype (24.0%), the odds ratio
was 1.94 (CI: 0.83, 1.11) for the AC genotype (54.0%) and 2.29 (CI: 1.00,
5.23) for the AA genotype (22.0%) (P-trend¼0.0506; P-inter-
action¼0.1248).
CONCLUSION: Our data indicate that rs4247357 is not associated with

UL incidence in African American women. This observation is further Sup-
ported by suggestive evidence of a positive association only among women
with R40% European ancestry. Fine-mapping may be warranted to deter-
mine whether this genomic region is causally related to UL in African Amer-
ican populations and, if so, whether there are other SNPs that are more
closely correlated with the causal variant.
Supported by: This work was Supported by grant R01HD057966 from the

Eunice Kennedy Shriver National Institute of Child Health and Human
Development and by grants R01CA058420 and R01CA098663 from the Na-
tional Cancer Institute, Division of Cancer Control and Population Science.
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TUMOUR-TARGETED ADENOVIRAL VECTORS SHOW
ENHANCED EFFICACYAGAINST UTERINE FIBROIDS IN A MU-
RINE MODEL. S. A. Mohamed,a,c S. Shalaby,b,c A. Laknaur,c

S. Nair,c A. Al-Hendy.c aMasoura Medical School, Mansoura, Dakahleyia,
Egypt; bTanta Medical School, Tanta, Gharbeyia, Egypt; cGeorgia Regents
University, Medical College of Georgia, Augusta, GA.

OBJECTIVE: Fibroids are steroid hormone-dependent uterine tumors
with no effective medicinal therapy at the moment; and thus hysterectomy
is the mainstay of treatment. Our laboratory has been developing selective
targeted gene therapy strategies as a potentially viable alternative localized
therapy for uterine fibroids.(1) The question in our study is whether targeted
adenovirus vector, Ad-SSTR-RGD-TK (Adenovirus human somatostatin re-
ceptor subtype 2- arginine, glycine and aspartate thymidine kinase), as a sui-
cidal gene therapy targeted to fibroids lesions in nude mice is indeed more
effective than Ad-TK.

DESIGN: in vivo study.
MATERIALSANDMETHODS: Sixteen nude mice implanted with estro-

gen pellets were subcutaneously injected with rat ELT3 fibroid cells (10
million/mouse) in the right flank . After the tumors were palpable, a single
direct intra tumor injection of Ad-SSTR-RGD, untargeted Ad-TK, or Ad-
LacZ was given followed by daily intra-peritoneal injection of GCV (5
days). Animals were evaluated regularly and tumors measured weekly. Sam-
ples from tumors and other body organs were collected at day 20 and day 40
of treatment to assess the efficacy of the modified vector. Evaluation of tumor
reduction on day 20 and day 30, as well as apoptosis and proliferation
markers was performed in our laboratory.

RESULTS:Western blot analysis showed that, in comparisonwith the con-
trol Ad-LacZ vector, Ad-TK caused a 44% reduction in the expression of cell
proliferation protein PCNA (Proliferating Cell Nuclear Antigen), and Ad-
SSTR-RGD-TK/GCV more effectively mediated a 60% reduction in the
expression of PCNA. Regarding the activity of the apoptotic protein product
of cleavage of PARP1 (Poly ADP Ribosyl Polymerase1) we found that Ad-
SSTR-RGD-TK/GCV induced apoptosis 6 folds compared to Ad-TK
(P<0.05). Immunohistochemistry using Trichrome staining showed dra-
matic decrease in cellularity in fibroid lesions treated with Ad-SSTR-RGD
group compared to Ad-TK group. Additionally, IHC using anti PCNA anti-
bodies showed that Ad-TK & Ad-SSTR-RGD-TK/GCVeffectively reduced
expression of PCNA by 70% and 90% respectively, compared to Ad-LacZ
control.

CONCLUSION: Fibroid-specific targeting strategies for adenoviral vec-
tors enhance their ability to reduce cell proliferation and induce apoptosis
in a fibroid mouse model. Adenoviral-based gene therapy may be a viable
localized non-surgical option for effective treatment of uterine fibroid.

Supported by: NIH/NICHD R01 HD046228.
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URINARY CONCENTRATIONS OF BENZOPHENONE-TYPE UV
FILTERS AND COUPLE FECUNDITY. G M. Buck Louis,a

R. Sundaram,a K. Sapra,a J. Maisog,b K. Kannan.c aDivision of Intramural
Population Health, NICHD, Rockville, MD; bDivision of Intramural Popula-
tion Health, Glotech, Inc., Rockville, MD; cWadsworth Center, NYS Depart-
ment of Health, Albany, NY.

OBJECTIVE: Recently, concern has arisen about the potential toxicity of
benzophenone-type ultra violet (UV) filters, chemicals added to sunscreen
and personal care products, that are reported to have estrogenic and anti-
androgenic in vivo and in vitro activity.

DESIGN: Prospective cohort with longitudinal followup through one year
of trying.

MATERIALS AND METHODS: 501 couples stopping contraception to
become pregnant were recruited from 16 counties in Michigan and Texas.
Each partner of the couple provided urines following the baseline interview
and each completed daily journals. Women utilized home fertility monitors
to time intercourse relative to ovulation, and digital home pregnancy tests
starting on the day of expected menstruation. Five UV filters were quantified
(ng/mL) using triple-quadrupole mass spectrometry with ongoing quality
control procedures: BP-1 (2,4-dihydroxybenzophenone), BP-2 (2,2’,4,4’-tet-
rahydroxybenzophenone), BP-3 (2-hydroxy-4-methoxybenzophenone),

BP-8 (2,2’-dihydroxy-4-methoxybenzophenone), and 4-OH-BP (4-hydroxy-
benzophenone). Adjusted fecundability odds ratio (FORs) and 95% confi-
dence intervals (CIs) were estimated for each UV filter dichotomized at
the 75th percentile and adjusting for age, creatinine, body mass index, serum
cotinine, and site while accounting for time off contraception. Separate
models were run for each UV filter and partner, but final models included
both partners’ concentrations given their low correlations (r¼%0.17).
RESULTS: For male partners, BP-2 was significantly associated with

reduced fecundity (FOR¼0.69; 95% CI¼0.50, 0.95). In models adjusting
for both partners’ concentrations, BP-2 remained significantly associated
with reduced fecundity for males (FOR¼0.70; 95% CI¼0.50, 0.97). When
modeled as continuous concentrations however, the directionality for BP-2
remained but no longer retained significance. No UV-filters were signifi-
cantly associated with fecundity when assessing females’ urinary concentra-
tions.
CONCLUSION: To our knowledge, these are the first human evidence

suggesting that male partners’ exposures to select UV filters may diminish
fecundity resulting in a longer TTP. If the findings are corroborated, reducing
exposure to these estrogenic compounds may help improve fecundity.
Supported by: NICHD Intramural funding (contracts #N01-HD-3-3355;

N01-HD-3-3356; NOH-HD-3-3358; HHSN27500001).
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PERFLUORINATED CHEMICALS AND TIME TO PREGNANCY:
FURTHER EVIDENCE FROM THE MIREC STUDY, A CANADIAN
PREGNANCYAND BIRTH COHORT. M. P. Velez,a T. E. Arbuckle,b

W. D. Fraser.a aUniversity of Montreal, Montreal, QC, Canada; bPopulation
Studies Division, Healthy Environments and Consumer Safety Branch,
Health Canada, Ottawa, ON, Canada.

OBJECTIVE: To evaluate the impact of perfluorooctane sulfonate
(PFOS), perfluorooctanoate (PFOA), and Perfluorohexane sulfonate
(PFHxS) on Time to Pregnancy (TTP).
DESIGN: Pregnancy-based retrospective TTP study.
MATERIALSANDMETHODS: The Maternal-Infant Research on Envi-

ronmental Chemicals (MIREC) Study recruited 2000 women before 14
weeks of pregnancy in 10 cities across Canada between 2008 and 2011.1

Questionnaire data and biospecimens were analyzed from 1614 partici-
pants. Pregnancies following birth control failure or fertility treatment
were excluded. TTP was defined as the self-reported number of months
of unprotected intercourse needed to become pregnant. Plasma concentra-
tions of PFOA, PFOS, and PFHxS measured in the first trimester were
considered as a proxy of preconception exposure. Fecundability odds ra-
tios (FORs) were estimated using Cox proportional hazard models for
discrete time. FORs < 1 indicate decreased fecundability and a longer
TTP. Each chemical concentration (ng/ml) was log transformed and
divided by its standard deviation. Potential confounders were maternal
age, education, obesity, and smoking. In our causal model, parity did
not satisfy the criteria of confounding, therefore it was not included in
the adjusted models.
RESULTS: The probabilities of pregnancy at months 1, 6 and 12 were 0.45

(95% CI 0.43-0.48), 0.85 (95% CI 0.84-0.87), and 0.91 (95% CI 0.90-0.92),
respectively. The mean maternal age was 32.6 (SD 4.9) years. Half of the
women had at least one prior pregnancy with live birth, and about 15%
were obese. Lower education, obesity and no previous pregnancies were
associated with longer TTP. Maternal or paternal active smoking, country
of birth, and household incomewere not associated with TTP. The geometric
mean (ng/ml) of PFOA, PFOS, and PFHxS was 1.64 (95% CI 1.59-1.69),
4.57 (95% CI 4.44-4.70), and 0.99 (95% CI 0.95-1.03), respectively. Crude
FORs were 0.92 (95% CI 0.83-1.02) for PFOA, 1.01 (95% CI 0.73-1.41)
for PFOS, and 0.98 (95% CI 0.88-1.10) for PFHxS. After adjustment by
maternal age, education, and obesity, PFOA was associated with a 12%
reduction in fecundability per one standard deviation increase in log-trans-
formed concentrations (FOR¼ 0.88; 95% CI 0.79-0.98; p¼0.02), while no
significant association was observed for PFOS and PFHxS.
CONCLUSION: Our results add to the evidence that exposure to PFOA,

even at lower levels than previously reported, may reduce fecundability.
The mechanisms involved in this endocrine disrupting effect need to be as-
sessed.
Supported by: The MIREC Study is Supported by the Chemicals Manage-

ment Plan of Health Canada, the Canadian Institutes for Health Research
(CIHR, grant # MOP – 81285) and the Ontario Ministry of the Environment.
M.P. Velez is Supported by a CIHR Fellowship Award. W.D Fraser is Sup-
ported by a CIHR Canada Research Chair.
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STATISTICALLY SIGNIFICANT IMPROVEMENTS IN CLINICAL
OUTCOMES USING ENGINEERED MOLECULAR MEDIA AND
GENOMICALLY MODELED ULTRAVIOLET LIGHT FOR
COMPREHENSIVE CONTROL OF AMBIENT AIR (AA)
QUALITY. M. Forman,a A. E. T. Sparks,b S. Degelos,c G. Koulianos,c

K. C. Worrilow.d aAlbany IVF, Loudonville, NY; bOb Gyn, University of
Iowa Hospitals and Clinics, Iowa City, IA; cCenter for Reproductive Medi-
cine, Mobile, AL; dLifeAire Systems, LLC, Allentown, PA.

OBJECTIVE: Successful preimplantation embryogenesis is critically
dependent upon the culture environment and changing organic chemistry
of the AAwithin the IVF laboratory. AA contains dynamic levels of embry-
otoxic viable particulates and volatile organic compounds which play a crit-
ical role in preimplantation toxicology. Our retrospective analysis examined
the impact of comprehensive control of airborne pathogens on measures of
embryogenesis in multiple IVF programs using a proprietary air purification
system (Aire�IVF�) designed specifically to protect the human embryo.

DESIGN: Retrospective analysis of AA and clinical outcome data.
MATERIALS AND METHODS: Clinical outcome data from all non-

donor IVF patients (n ¼ 1245) cycling through 3 independent IVF programs
were evaluated over a 24-month period. Data were collected for 692 patients
cycling in an environment protected by existing means of air filtration and
553 patients after the installation of Aire�IVF� (LifeAire Systems). Blasto-
cyst conversion rate (BCR) was defined by zygotes reaching the blastocyst
stage by Day 5, clinical pregnancy rate (CPR) by an intrauterine gestational
sac, ongoing pregnancy (OP) by positive fetal cardiac activity and loss rate
(LR) as positive CPR without subsequent fetal cardiac activity. Statistical an-
alyses included odds ratios calculated with 95% confidence intervals and a¼
0.05 using MedCalc Software 13.1.2, Ostend, Belgium.

RESULTS: Patientswhoseembryoswereculturedafter installationof theAir-
e�IVF system demonstrated a significant increase in BCR (27.6% vs. 46.3%
[p¼0.001]), implantation rate (IR) (26.4% vs. 40.6%, [p¼0.001]), CPR
(57.1%vs. 67.6% [p¼0.001]), andOP (36.4%vs. 51.2% [p¼0.001]) for pre-Air-
e�IVF and post-Aire�IVF rates, respectively. The mean number of embryos
transferred decreased from 2.39 to 2.08 post-Aire�IVF installation (p¼0.053).
Patients whose embryos were cultured in an Aire�IVF environment (n¼769)
demonstrated a significant decrease in LR (36.2% vs. 24.3%, [p¼0.001]).

CONCLUSION: Concomitant with an in vitro culture environment pro-
tected by the Aire�IVF system was a statistically significant increase in
BCR, IR, CPR, OP and a decrease in LR. Removal of airborne pathogens
and comprehensive control of the AA serving the in vitro culture environment
is critical to successful preimplantation embryogenesis and clinical outcomes.
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SUBSTANCEUSE AMONG INFERTILEMENCORRELATESWITH
SEXUAL DYSFUNCTION. H. R. Levey, M. Thomer, C. Berrondo,
J. Budnik, J. O’Brien. Urology, The University of Rochester Medical Center,
Rochester, NY.

OBJECTIVE: Few studies have looked at substance use among infertile
men and their relationship to sexual satisfaction, and erectile function.
This study sought to evaluate whether there was a correlation between
alcohol and tobacco use with subjective parameters of sexual health and
satisfaction among infertile men.

DESIGN: After IRB approval, we retrospectively reviewed 753 surveys
completed bymenwho presented to an infertility clinic between 2003 - 2011.

MATERIALS AND METHODS: We evaluated patient’s International In-
dex of Erectile Function (IIEF) Domain scores according to reported alcohol
and tobacco use.

RESULTS: The mean age of the cohort was 34.7 years (SD 5.9 yrs). Of the
men surveyed, 16% were tobacco users and 73% consumed alcohol. As
compared to non smokers, men who smoked were more likely to have low
confidence in their ability to get and keep an erection, (9.9% vs 5%,
p¼0.04), feel that their erections were not hard enough for penetration,
(8.2% v 2.8%,p¼0.03), that it was more difficult to maintain their erections
to completion of intercourse, (8.3% v 2.6%, p¼0.02) and they were more
likely to feel unsatisfied with sexual intercourse (7% v 2%, p¼0.02). Among
smokers, 3.4% had severe erectile dysfunction and 5% had moderate erectile
dysfunction based on their IIEF Domain Scores. As compared to men who
drink alcohol, men who did not drink any alcohol were more likely to report
that their erections were not hard enough for penetration (7% v 2%, p¼0.002)
and that they would be unable to maintain erections after penetration (6.2% v
1.6%, p¼0.0007). Non-alcohol drinkers were also more likely to report that

they could not maintain an erection to completion of intercourse (5% vs 2%,
p¼0.05). Interestingly there was no difference in overall sexual satisfaction
between men who drank alcohol and those that did not.
CONCLUSION: Sexual dysfunction /Erectile dysfunction is more preva-

lent in infertile men who use tobacco and, unpredictably, those who do not
consume alcohol. Tobacco use and decreased alcohol consumption may be
predictive of men’s assessment of their sexual/erectile function.
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PEAK AIR POLLUTION IN THE FIRST WEEKS OF PREGNANCY
AND PRETERM DELIVERY RISK. P. Mendola, M. Wallace,
B. S. Hwang, D. Liu, K. Grantz. Division of Intramural Population Health
Research, NIH/NICHD, Rockville, MD.

OBJECTIVE: To evaluate whether critical windows of exposure to air pol-
lutants early in gestation increase preterm delivery risk.
DESIGN: Retrospective U.S. cohort of 223,194 singleton deliveries from

the Consortium on Safe Labor (2002-2008). ART status was available for
106,082 deliveries.
MATERIALSANDMETHODS: Pretermdelivery (<37 completedweeks)

was based on the best clinical estimate reported in electronicmedical records at
delivery and modified Community Multiscale Air Quality models calculated
peak exposures for four time windows (gestational weeks 1-7; 8-14; 15-21;
22-28) for particulate matter (PM)%2.5 microns and%10microns, nitric ox-
ides (NOx), carbon monoxide (CO), sulfur dioxide (SO2) and ozone. Logistic
regression with generalized estimating equations calculated the odds ratio
(OR) and 95% confidence interval (CI) for each pollutant window peak expo-
sure in relation to pretermdelivery after adjustment for study site, maternal age
and age squared to account for the non-linear relation with preterm birth, race,
smoking and alcohol use during pregnancy, prepregnancy body mass index,
marital status, insurance, and comorbid conditions.We also evaluated whether
pregnancies conceived through ARTwere more vulnerable to poor air quality.
RESULTS: Preterm delivery occurred in 26,103 pregnancies (11.7%). The

average peaks were similar across time windows. In the first seven weeks, the
mean (range) of PM2.5 ¼ 17.6 ug/m3 (5.3-54.7); PM10¼ 30.9 ug/m3 (11.0-
81.0); NOx ¼ 43.4 parts per billion (ppb) (5.8-145.1); CO¼ 708 ppb (172.9-
1679.0); SO2¼ 5.5 ppb (0.9-33.7); and ozone¼ 35.3ppb (7.8-64.3).A ten-unit
change in peak exposure during the first 7 weeks of gestation was significantly
associated with preterm delivery for PM2.5 (OR¼ 1.05; CI: 1.03, 1.08); PM10
(OR¼ 1.04; CI: 1.02, 1.06) and NOx (OR¼ 1.01; CI: 1.00, 1.01). Peak expo-
sures during later time windows generally showed reduced risk estimates.
No interaction between ART and exposure was observed, suggesting similar
effects for ART and spontaneous conceptions.
CONCLUSION: Peak exposure to air pollutants, particularly PM2.5,

PM10 and NOx in the first 7 weeks of gestation increased preterm risk while
later time points did not.
Supported by: Eunice Kennedy Shriver National Institute of Child Health

and Human Development Intramural Research Program.
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URINARY CONCENTRATIONS OF BENZOPHENONE-TYPE UV
FILTERS AND SEMEN QUALITY. G M. Buck Louis,a Z. Chen,a

S. Kim,a K. Sapra,a J. Bae,a K. Kannan.b aDivision of Intramural Population
Health, NICHD, Rockville, MD; bDept. Environmental Health, Wadsworth
Center, Albany, NY.

OBJECTIVE: Benzophenone-type ultra violet (UV) filters are highly
effective chemicals added to sunscreen and personal care products for the
protection of skin and hair against harmful UV rays. Despite evidence sug-
gesting estrogenic and anti-androgenic in vivo and in vitro activity, no human
studies have assessed reproductive outcomes or semen quality, specifically.
DESIGN: Prospective cohort.
MATERIALS AND METHODS: The study population comprises male

partners of 501 couples recruited preconception when trying for pregnancy
and followed until pregnant or up to 12 months of trying, 2005-2009. At
enrollment, males provided urine and blood samples for the analysis of
UV-filters and serum cotinine, respectively. Men provided 1-2 semen sam-
ples approximately one month apart using at home collection protocols for
the analysis of 35 semen quality endpoints: 5 general, 8 motility, 6 sperm
head, 14 morphology, and 2 sperm chromatin stability assay endpoints.
Five UV filters were quantified (ng/mL) using triple-quadrupole mass
spectrometry: BP-1 (2,4-dihydroxybenzophenone), BP-2 (2,2’,4,4’-tetrahy-
droxybenzophenone), BP-3 (2-hydroxy-4-methoxybenzophenone), BP-8
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(2,2’-dihydroxy-4-methoxybenzophenone), and 4-OH-BP (4-hydroxybenzo-
phenone). Linear regression models with fixed and random effects were used
to estimate beta coefficients (b) and standard errors (SE) for each UV filter
and Box-Cox transformed semen quality endpoint, after adjusting for age,
body mass index, cotinine, and research site.

RESULTS: 413 (88%) men provided urine and R1 semen samples avail-
able for analysis. Four UV filters were significantly associated with R1
semen parameters; 3 were negatively associated with percent motility (BP-
1, BP-3, 4-OH-BP). BP-8 was associated with both high DNA stainability
(b -0.80�SE 0.23, p0.004) and DNA fragmentation (b 1.04�SE0.52, p0.04).

CONCLUSION: Our findings provide the first evidence suggesting that
UV filters may affect semen quality, but corroboration of findings is needed
given our exploratory analysis.

Supported by: NICHD Intramural funding (contracts #N01-HD-3-3355;
N01-HD-3-3356; NOH-HD-3-3358; HHSN27500001).
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THE ASSOCIATION OF DIETARY FAT INTAKE AND ANTRAL
FOLLICLE COUNT (AFC) AMONG WOMEN UNDERGOING
INFERTILITY TREATMENTS. I. Souter,a Y.-H. Chiu,b M. Afeiche,b

R. Hauser,a,c J. E. Chavarro.b,d,e aOb/Gyn/REI, Mass. General Hospital-Har-
vard Medical School, Boston, MA; bNutrition, Harvard School of Public
Health, Boston, MA; cEnvironmental Health, Harvard School of Public
Health, Boston, MA; dEpidemiology, Harvard School of Public Health, Bos-
ton, MA; eMedicine, Harvard Medical School-BWH Hospital, Boston, MA.

OBJECTIVE: To examine the relation between dietary fat and antral fol-
licle count (AFC).

DESIGN: Cross-sectional study.
MATERIALS AND METHODS: AFC were determined ultrasonographi-

cally among 167 women undergoing infertility treatments at an academic
medical center and participating in an ongoing study on environmental fac-
tors and reproductive outcomes. Women completed a previously validated
diet assessment questionnaire. We used Poisson regression to evaluate the
relation between dietary fat intake and AFC while adjusting for age, body
mass index, race, smoking status, alcohol, total protein, and total energy
intake.

RESULTS: Total fat intake was unrelated to AFC. When the different
types of dietary fat were considered separately there was a positive associa-
tion between polyunsaturated fat (PUFA) intake and AFC. The multivariate-
adjusted AFC [95% confidence interval (CI)] for women in increasing quar-
tiles of PUFA intakewere 12.2 (10.4-14.4), 13.4 (11.7-15.3), 14.1 (12.5-16.1)
and 18.0 (15.4-21.0),* P-trend: 0.001. This association did not differ between
n-3 and n-6 PUFAs (p¼0.30). AFC was 31% (4.3-65.6) higher in women in
the top quartile of n-3 PUFAs relative to women in the lowest quartile of
intake. The multivariate-adjusted AFC (95% CI) in increasing quartiles of
n-3 PUFAs were 12.5 (10.9-14.4), 14.3 (12.2-16.6), 14.3 (12.0-17.0) and
16.4 (14.1-19.1),* P-trend: 0.03. Similarly, AFC was 35% (1.4-78.9) higher
among women in the top quartile of n-6 PUFAs compared to women in the
lowest quartile of intake. The multivariate-adjusted AFC (95% CI) in
increasing quartiles of n-6 PUFAs were 12.3 (10.4-14.6), 15.1 (13.0-17.6),
13.5 (11.6-15.7) and 16.5 (13.9-19.6).*

CONCLUSION: Higher intake of PUFAs, is associated with higher AFC.
Supported by: NIH grants R01ES009718, R01ES000002, P30DK46200,

ES009718 & T32DK007703.

OVARIAN FUNCTION
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FOLLISTATIN (FST) PRODUCTION AND ACTIONS IN MACAQUE
FOLLICLES DURING 3-DIMENSIONAL CULTURE. J. Xu,
M. S. Lawson, A. Y. Ting. Division of Reproductive & Developmental Sci-
ences, Oregon National Primate Research Center, Oregon Health & Science
University, Beaverton, OR.

OBJECTIVE: To investigate FST production bymacaque follicles, and the
impact of exogenous FST on follicle growth, steroidogenic function, and
oocyte maturation.

DESIGN: Rhesus macaque follicles were studied individually during
encapsulated 3-dimensional culture.

MATERIALSANDMETHODS: Ovaries were obtained from adult rhesus
macaques (n ¼ 4; 7-9 year old) at day 3 of the menstrual cycle. Secondary

follicles (diameter ¼ 130-225 mm) were isolated, encapsulated into alginate
(0.25% w/v), and cultured for 5 wks at 5% O2 in aMEM supplemented with
follicle-stimulating hormone and insulin as previously described [1]. Folli-
cles were assigned randomly to 3 groups (�60 follicles/group): (a) media-
only control, (b) 100 ng/ml recombinant human FST (rhFST) during wk
0-3 (before antrum formation), and (c) 100 ng/ml rhFST during wk 3-5 (after
antrum formation). Follicle and oocyte parameters were assessed. Culture
media were analyzed weekly for estradiol (E2), progesterone (P), and FST
(control media only). Data were analyzed using one-way ANOVA followed
by Student-Newman-Keuls post hoc test.
RESULTS: FST levels produced by macaque follicles were detectable in

the media at wk 2, and increased (p< 0.05) during subsequent culture.While
exogenous rhFST during wk 3-5 did not alter follicle survival and diameters
(88%; 774 mm), rhFST exposure during wk 0-3 reduced follicle survival rate
and growth at wk 5 (49%; 652 mm; p < 0.05) compared with controls (87%;
785 mm). Growing follicles formed an antrum at wk 3, and steroid production
increased. For follicles cultured with rhFST during wk 0-3, E2 levels were
low at wk 3 (97 pg/ml; p < 0.05), while P levels were high at wk 5 (20 ng/
ml; p < 0.05), compared with controls (199 pg/ml E2; 10 ng/ml P). For fol-
licles cultured with rhFST during wk 3-5, E2 levels were low (3436 pg/ml; p
< 0.05), while P levels were high (21 ng/ml; p < 0.05) at wk 5, compared
with controls (6597 pg/ml E2; 10 ng/ml P). Healthy, germinal vesicle oocytes
were retrieved from all groups after 34-hr human chorionic gonadotropin
exposure, but only the control group yielded 2 metaphase II oocytes which
were successfully fertilized.
CONCLUSION: Macaque follicles produce FST in vitro which may have

local effects on follicle growth and function. FST suppressed the survival and
growth of preantral follicles, as well as E2 production by antral follicles in
vitro.
Supported by: NIH P51OD011092, NIH 2K12HD043488, American So-

ciety for Reproductive Medicine.
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FSH RECEPTOR (FSHR) AND IGF-1 RECEPTOR (IGF-1R) COOR-
DINATED ACTIVATION OF AKT IS ESSENTIAL FOR HUMAN
GRANULOSA CELL DIFFERENTIATION. A. M. Zamah,a

S. C. Baumgarten,b M. A. Fierro,a N. J. Winston,a C. Stocco,b

B. Scoccia.a aObstetrics and Gynecology, University of Illinois, Chicago,
IL; bPhysiology and Biophysics, University of Illinois, Chicago, IL.

OBJECTIVE: FSH is used in IVF to induce follicle maturation, which re-
sults in granulosa cell differentiation and coordination of oocyte maturation.
Insulin-like growth factors (IGFs) in conjunction with FSH play an important
role in folliculogenesis and steroidogenesis. Our objective was to study the
molecular crosstalk between FSH and IGF-1 signaling and the regulation
of human granulosa cell differentiation.
DESIGN: Prospective in vitro studies using human primary granulosa cell

cultures.
MATERIALS AND METHODS: Human cumulus and mural granulosa

cells were isolated from follicular aspirates of IVF patients and analyzed imme-
diately or cultured in serum-free media in the presence of FSH, IGF-1, or an in-
hibitor of type I IGF receptor (IGF1R) activity. We quantified messenger RNA
andprotein levels of steroidogenic enzymes, componentsof the IGF system, and
gonadotropin receptors, measured 17b-estradiol levels, and examined the acti-
vation of intracellular signaling pathways to assess granulosa cell differentiation
as well as FSH and IGF actions in both cumulus and mural cells. Experiments
were run in triplicate and betweengroup statistical comparisonswere performed
with t-tests andmultiple comparisonswere performedwith one-wayANOVA. P
<0.05 was considered significant.
RESULTS: In freshly isolated human granulosa cells, luteinizing hor-

mone receptor (Lhr) and steroidogenic acute regulator (Star) were ex-
pressed at lower levels in cumulus than in mural cells (p<0.05),
whereas FSH receptor (Fshr) and anti-M€ullerian hormone (Amh) were
expressed at higher levels in cumulus than in mural cells (p<0.05). In
vitro, the expression of Igf2, the differentiation markers Lhr, Star, and
Cyp19a1 (aromatase) as well as 17b-estradiol production remained low
in untreated cumulus cells, but increased significantly after FSH treat-
ment (p<0.05). Strikingly, this stimulatory effect of FSH was abolished
by the inhibition of IGF1R activity. FSH-induced activation of AKT
required IGF1R activity, and overexpression of constitutively active
AKT rescued the induction of differentiation markers and 17b-estradiol
production by FSH in the presence of the IGF1R inhibitor.
CONCLUSION: Our results indicate for the first time that the human

cumulus cell response to FSH resembles the differentiation of preantral to
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preovulatory granulosa cells. This FSH-induced differentiation program is
critically dependent on IGF1R activity and subsequent AKT activation.

Supported by: NIH grant R01HD057110 (CS).
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OBESITY HAS A GREATER IMPACT ON IVF SUCCESS RATES IN
PATIENTS WITH PCOS. A. N. Gorelick,a H. V. Karvir,a M. Elashoff,a

D.-E. Parfitt,a A. B. Copperman,b P. Yurttas Beim.a aCelmatix, Inc, New
York, NY; bReproductive Medicine Associates of New York, New York, NY.

OBJECTIVE: Conflicting reports have emerged regarding the impact of
obesity on in-vitro fertilization (IVF) outcomes. Some of this variability
may result from analyses that aggregate patients across diagnoses. In this
study, we investigated the possibility that obesity may have differential im-
pacts on success rates in patients with different diagnoses.

DESIGN: Retrospective analysis using de-identified fresh and frozen, non-
donor IVF cycles (N¼5208, 2738 patients) from a large reproductivemedical
center.

MATERIALS AND METHODS: Patients with a body mass index (BMI)
R 30 kg/m2 were classified as obese. We investigated the effect of obesity on
outcomes including: number of oocytes retrieved (Ret), fertilization rates
(Fert), number of viable embryos on Day 3 and 5 (NumEm), clinical preg-
nancy, and live birth in patients diagnosed with polycystic ovarian syndrome
(PCOS), male factor, endometriosis, tubal factor, diminished ovarian reserve,
and idiopathic infertility. Analysis was performed using generalized esti-
mating equations (GEE), while controlling for possible confounding factors
[age, day 3 follicle stimulating hormone (FSH) levels, peak estradiol levels,
number of oocytes retrieved, number of embryos transferred, and intra-cyto-
plasmic sperm injection (ICSI)] for the respective outcomes.

RESULTS: For the aggregate data across diagnoses, obesity had no signif-
icant effect on any of the outcomes analyzed. Among patients diagnosed with
PCOS (N¼439 cycles), however, obesity had significant negative effects on
implantation rate (< 50%, OR¼0.55, p¼0.02), clinical pregnancy
(OR¼0.57, p¼0.03) and live birth (OR¼0.44, p¼0.02) outcomes. No
adverse effects were observed on Ret, Fert, and NumEm. Among the remain-
ing diagnosis groups, there were no significant adverse effects from obesity
on any of the analyzed outcomes.

CONCLUSION: For PCOS patients, we find that obesity increases the risk
of IVF treatment failure over two-fold. Among these women, the adverse ef-
fects were observed on implantation rate, clinical pregnancy and live birth
outcomes. When controlling for implantation rate (<50%), the effect of
obesity on live birth was no longer significant (p¼0.2), indicating the poten-
tial negative influence is isolated at the embryo implantation stage.

Supported by: Celmatix Inc.
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SKELETAL MUSCLE PHENOTYPE AND RECEPTOR GENE
EXPRESSION IN POLYCYSTIC OVARY SYNDROME. J. J. Berger,
M. M. Bamman, B. A. Gower, G. W. Bates, Jr. OBGYN- Division of Repro-
ductive Endocrinology and Infertility, University of Alabama at Birming-
ham, Birmingham, AL.

OBJECTIVE: Polycystic ovary syndrome (PCOS) is associated with
androgen excess and the metabolic syndrome. Despite the widespread nature
of PCOS, a precise link with metabolic dysfunction has remained elusive. Al-
terations in skeletal muscle phenotype have been described in men and
womenwith obesity andmetabolic syndrome andmay play a role in the path-
ophysiology of PCOS.

DESIGN: Characterize skeletal muscle fiber phenotype and receptor gene
expression for estrogen, androgen and insulin in a cohort with PCOS.

MATERIALS ANDMETHODS: Muscle biopsies were obtained from the
vastus lateralis (n¼10, age ¼ 40+5.8y) of women who met the NIH criteria
for PCOS and compared to age and race matched controls (n¼10). Myofiber
size and type distribution (I, IIa, IIx) were quantified using immunohistolog-
ical techniques, and gene expression was analyzed using real time polymer-
ase chain reaction.

RESULTS: In PCOS vs control, Myofiber size was greater for type IIx
(3377 vs 2561 mm2, p<0.05), type IIa percent distribution was higher
(56.7% vs 45.7%, p<0.01), and type I percent distribution was low (29.3%
vs 37.8%, p<0.05) with no group differences in type IIx distribution. There
was substantial down-regulation of gene expression in the PCOS group
compared to controls for estrogen receptor (relative mRNA expression
0.66, p<0.01) and insulin receptor (relative mRNA expression 0.56,

p<0.01). Although not significant, there was also a trend for lower androgen
receptor expression in PCOS (relative mRNA expression 0.83, p¼0.1).
CONCLUSION: We report for the first time that women with PCOS have

an inherently low distribution of oxidative, fatigue-resistant type I myofibers
and blunted expression of key receptors in skeletal muscle. These findings
suggest that the heightened risk of metabolic disease among women with
PCOS may in part result from low type I muscle fiber distribution leading
to reduced exercise tolerance or activity participation; further, low levels
of insulin receptor expression in skeletal muscle may exacerbate this risk.
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WEIGHT CHANGE SINCE AGE 18 AND TIME TO
PREGNANCY. A. J. Gaskins, J. W. Rich-Edwards, S. A. Missmer,
J. E. Chavarro. Harvard School of Public Health, Boston, MA.

OBJECTIVE: To examine the relationship between weight change since
age 18 and time to pregnancy at ages 22 to 49.
DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Our study included 2,880 women trying

to become pregnant or with a recent planned pregnancy in the Nurses’ Health
Study 3 cohort (2010-present). Every 3 to 6 months women report the dura-
tion of their pregnancy attempt.Women were considered at risk of pregnancy
for the duration of their pregnancy attempt until they became pregnant,
stopped trying to become pregnant, or were lost to follow-up. Height, current
weight, and weight at age 18 were self-reported on the baseline question-
naire. Multivariable Cox proportional hazards models for discrete survival
timewere used to estimate the fecundability odds ratios (FOR) and 95% con-
fidence intervals (CI). FORs< 1 indicate longer TTP and FORs> 1 indicate
shorter TTP.
RESULTS: Women in this cohort were 34 years old on average, 94%

Caucasian, 77% never smokers, with a mean BMI of 25.7 kg/m2. After ad-
justing for age, smoking, marital status, race, and BMI at age 18, weight
change since age 18 was significantly associated with TTP (p-value¼
<0.001). The adjusted FOR for a 5 kg increase in body weight from age
18 was 0.91 (95% CI 0.88, 0.92).This association was similar in women
who were <25 kg/m2 and R25 kg/m2 at age 18 (p-interaction¼0.66). Cur-
rent BMI and BMI at age 18 were also independently associated with TTP.
The adjusted FOR (95% CI) for a 5 kg/m2 increase in current BMI and
age 18 BMI were 0.82 (0.78, 0.85) and 0.88 (0.82, 0.93), respectively.
CONCLUSION: Gaining weight in adulthood is associated with reduced

fertility, independent of BMI at age 18.
Supported by: Supported by a grant from the Breast Cancer Research

Foundation and Nutricia Early Life Nutrition US and NIH grants
T32DK007703-16 and T32HD060454.
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SERUM PROGESTERONE CONCENTRATION AT DAY OF BLAS-
TOCYST TRANSFER IS A REFLECTIONOFOVARIANRESPONSE
TO CONTROLLED OVARIAN STIMULATION AND DOES NOT
PREDICT LIVE BIRTH. A Nyboe Andersena J.-C. Arce.b aFertility
Clinic, Copenhagen University Hospital, Copenhagen, Denmark; bGlobal
Clinical R&D (ReproductiveHealth), Ferring Pharmaceuticals, Copenhagen,
Denmark.

OBJECTIVE: To explore the relationshipof ovarian response and serumpro-
gesterone levels at the dayofblastocyst transfer and13-15days after transfer and
to investigate the predictive ability of progesterone at transfer on live birth.
DESIGN: Retrospective analysis of a large, assessor-blind, multicenter

trial (MEGASET1; N¼749).
MATERIALS AND METHODS: Patients underwent stimulation with a

starting dose of 150 IU/day in a GnRH antagonist cyclewith single blastocyst
transfer. Blood samples were analyzed centrally. Luteal phase support (3x
200 mg daily, vaginal progesterone capsules) was used from the day after
oocyte retrieval till the bhCG visit (13-15 days after transfer). The associa-
tion between progesterone at transfer and parameters of interest was evalu-
ated using Spearman correlation coefficient (r). The predictive value of
progesterone on live birth was evaluated using logistic regression.
RESULTS: The distribution in serum progesterone at the blastocyst trans-

fer visit was similar between patients with and without live birth, with a me-
dian (25th; 75th percentile) of 105 (70; 147) ng/mL and 99 (67; 145) ng/mL,
respectively. All patients except one had progesterone above 10 ng/mL. The
5th percentile was 43 and 44 ng/mL among patients with and without live
birth, respectively. The live birth rate in the lowest (Q1) and highest (Q4)
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progesterone quartiles was 29% and 32%, respectively, and similar to the
33% in the middle group (Q2+Q3). The AUC of the ROC-curve for live birth
was 0.51, indicating no predictive value of progesterone concentration at
transfer. The progesterone concentration at transfer was significantly
(p<0.001) positively correlated with number of follicles at end of stimulation
(r¼0.44; 95% CI 0.38-0.50), estradiol at end of stimulation (r¼0.50; 95% CI
0.44-0.55), and number of oocytes retrieved (r¼0.56; 95% CI 0.51-0.61).
Estradiol at transfer (r¼0.58; 95% CI 0.52-0.63) was also significantly
(p<0.001) positively correlated with progesterone at transfer. The progester-
one concentration at the bhCG visit was significantly (p<0.001) positively
correlated with the serum bhCG concentration, with no correlation to any
follicular or endocrine parameters at end of stimulation.

CONCLUSION: Serum progesterone at time of blastocyst transfer is
mainly a reflection of the number of corpora lutea subsequent to ovarian stim-
ulation, and is not predictive of live birth. Serum progesterone at time of
bhCG test is independent of earlier ovarian response.

Supported by: Ferring Pharmaceuticals.
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PARENTAL X CHROMOSOME INHERITANCE AND VARIABLE
GENE EXPRESSION IN TURNER SYNDROME. N. K. Banks,a

P. S. Kruszka,a C. Cheng,b A. Elkahloun,a C. A. Bondy,b M.Muenke.a aNH-
GRI, Bethesda, MD; bNICHD, Bethesda, MD.

OBJECTIVE: Turner syndrome (TS) occurs in 1 in 2500 live female births
and includes a spectrum of phenotypic findings, from more severely affected
infants with congenital heart disease and lymphedema to adults with short
stature and gonadal dysgenesis. In classic 45,X TS, two-thirds of patients
are missing the paternal sex chromosome and carry only the maternal X
(Xm), while the other one-third carry a paternal X (Xp). This is an important
distinction as some aspects of the TS phenotype are affected by which
parental X is inherited. X imprinting may explain some sexually dimorphic
traits, and these traits would be predicted to vary in TS based on which X is
inherited. Gene expression profiling studies may highlight which genes on
the X are potentially imprinted or what genes throughout the genome are
differentially expressed, helping to explain phenotypic differences.

DESIGN: Gene expression profiling analysis.
MATERIALS AND METHODS: Twenty-six women with 45,X detected

on peripheral karyotype in 50 cells underwent DNA expression array
profiling of peripheral blood lymphocytes using Affymetrix GeneChip Hu-
man Genome U133 Plus 2.0 Array as part of the IRB approved NICHD pro-
tocol ‘‘Turner Syndrome: Genotype and Phenotype.’’ Ten women inherited
their X chromosome from their father (Xp) and 16 women inherited their
X chromosome from their mother (Xm). Analysis comparing TS Xp and
TS Xm gene expression was performed with Partek Genomics Suite, using
a 1-way ANOVA test.

RESULTS: Comparing inheritance of the Xm versus Xp in TS, 3443 genes
show differences in expression, with p-value less than 0.05, and 63 genes
show a highly significant difference (p<0.001). One transcript for a non-cod-
ing (nc) RNA (probe ID 242299_at) on the X chromosome was expressed
1.53 fold greater in TS Xp versus Xm (p¼0.028).

CONCLUSION: Significant differences in gene expression between Xm
and Xp groups do exist. NcRNA 242299_at is located within the X-inactiva-
tion center (XIC), suggesting a possible regulatory role in expression ofXIST,
the primary ncRNA responsible for X inactivation. NcRNAs generally play a
major role in transcription regulation throughout the genome and therefore,
are important candidates for explaining phenotypic differences in TS. These
findings require confirmation using a different expression profiling modality.
Further study is needed to understand the molecular actions of ncRNA
242299_at and whether it may play a role in the XIC.

Supported by: NICHD, NHGRI Intramural Research Programs.
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ARE PARTIAL ANEUPLOIDIES LINKEDWITH CHROMOSOMAL
STRUCTURAL ABNORMALITIES? T. Escudero,a L. Ribustello,a

A. Suhotliv,a J. Skorupski,b J. Garrisi,c K. Wiemer,d M. Opshal,d

S.Munne.a aReprogenetics, Livingston, NJ; bHouston Fert Institute, Tomball,
TX; cSBMC - IRMS, Livingston, NJ; dNorthwest Center for Reproductive
Sciences, Kirkland, WA.

OBJECTIVE: To determine if partial aneuploidies share the same frequent
breakpoints as other common structural abnormalities such as reciprocal
translocations.
DESIGN: Retrospective Analysis.
MATERIALS AND METHODS: From 11/4/2013 to 4/7/2014, a total of

1409 PGS cycles (13,347 embryos) from 132 centers were processed at the
same reference lab by array CGH. 384 cycles had at least one embryo with
partial aneuploidies. A chromosome map was designed locating where the
breakpoint of partial aneuploidy occurs and with what frequency. For com-
parison, a similar map was designed locating the breakpoints from PGD cy-
cles in which one or both partners are carriers of a structural chromosome
abnormality, such as reciprocal translocations.
RESULTS: 384 PGS cycles (27.25% of the cases) and 450 embryos (3.4%)

showed only a partial aneuploidy in at least one embryo. :The breakpoint
map of these cases was compared to that of 94 PGD cycles consisting of a
carrier with at least one inherited structural abnormality. Table I shows the
location of the most frequent hotspots which occurred in partial aneuploidies
compared with the most frequent breakpoints in cycles with couples carrying
structural abnormalities:

CONCLUSION: The distribution of breakpoints between partial aneu-
ploidies does not occur randomly along the genome and several hotspots
had been observed. The hotspots observed de novo do not correspond with
those from translocation carriers. The fact that inherited translocations
have different breakpoints than de novo structural abnormalities suggests
that the first are more stable and benign than the second group. This also sug-
gests that de novo partial abnormalities should be avoided for transfer.
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NEXT GENERATION SEQUENCING-BASED ANEUPLOIDY
SCREENING IMPROVES DETECTION OF LOW-LEVEL MOSAI-
CISM IN HUMAN EMBRYOS. F. Spinella,a A. Biricik,a S. Bono,a

A. Nuccitelli,a E. Cotroneo,a G. Cottone,a F. Kokocinski,b

C. E. Michel,b F. Fiorentino.a aGENOMA, Rome, Italy; bIllumina, Cam-
bridge, United Kingdom.

OBJECTIVE: Aneuploidy screening of embryos at blastocyst stage can be
jeopardized by the presence of chromosomal mosaicism, which is a phenom-
enon characterized by the presence a mixture of diploid and aneuploid cell
lines in embryos. Although its significance for implantation and the develop-
mental potential of embryos is still unclear, it is reasonable to assume that
mosaicism is likely to influence IVF success rates. In this study we investi-
gated whether next generation sequencing (NGS) technologies applied for
preimplatation genetic screening (PGS) purposes have the potential to
improve mosaicism detection in human embryos over conventional methods.
DESIGN: This study was organized into three steps. The first involved

mixing experiments with different ratios of euploid and aneuploid single
cells, to mimic chromosomal mosaicims. The aim was to determine the min-
imum ratio of aneuploid to euploid cells that is needed to detect a copy num-
ber variation (CNV) by NGS. The second step was a retrospective blinded
assessment of whole genome amplification (WGA) products, selected from
previously performed clinical PGS cycles, including embryos with mosaic
aneuploidy results. The third consisted in a prospective trial involving a blind
parallel evaluation, with both NGS and array comparative genomic hybridi-
zation (aCGH) techniques.
MATERIALS AND METHODS: Reconstitution experiments were per-

formed using different ratio of euploid and aneuploid single cells and

TABLE 1.

hotspots in partial
aneuploidiesoccurrences occurrences

breakpoints in
translocations occurrences

1q21.1 6 6q21 7
9q21.11 6 22q11.21 6
15q21.3 6 14q11.2 5
2q33.1 5 12p11.21 4
4q28.3 5 14q32.11 4
7p11.2 5 3p25.1 3
8p12 5 4q33 3
8q24.3 5 9p24.1 3
14q24.3 5 10q26.11 3
16p11.2 5 10q26.3 3

11q23.3 3
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WGA products. A total of 192 blastocysts were assayed by the NGS-based
PGS protocol in the prospective study and 52 blastocysts in the retrospective
evaluation. Sequencing was performed using MiSeq instrument. CNV anal-
ysis was accomplished by BlueFuse software.

RESULTS: Reconstitution experiments results demonstrated that chromo-
somal mosaicism can be consistently identified by NGS, with the lower rep-
resentation of detectable aneuploid cells being at 16% level. In addition, NGS
was able to detect 86/86(100%) embryos with mosaicism, accounting for a
total of 225 chromosomes involved by mosaicism. Paired comparison be-
tween NGS and aCGH showed 100% concordant results.

CONCLUSION: This study demonstrates that NGS technique has a sub-
stantially increased sensitivity for detection low level mosaicism, three times
higher compared to the resolution limits of the conventional methods, usually
ranging from 35 to 50%. As a consequence, NGS may represent a more
robust method for aneuploidy screening of embryos at blastocyst stage.
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INTENTTOTREATANALYSIS OF PREIMPLANTATIONGENETIC
SCREENING (PGS) AND IN VITRO FERTILIZATION (IVF)
VERSUS EXPECTANT MANAGEMENT (EM) IN PATIENTS WITH
RECURRENT PREGNANCY LOSS (RPL). G. Murugappan,a

L. K. Shahine,b C. O. Perfetto,a L. Hickok,b R. B. Lathi.a aDepartment of
Obstetrics & Gynecology, Stanford University Medical Center, Stanford,
CA; bDepartment of Obstetrics & Gynecology, University of Washington,
Seattle, WA.

OBJECTIVE: To compare outcomes in RPL patients planning IVF/PGS
versus EM in an intent-to-treat analysis.

DESIGN: Retrospective cohort study of RPL patients treated at two aca-
demic fertility centers between 2009 and 2014.

MATERIALS ANDMETHODS: RPL was defined asR2 clinical miscar-
riages (CM) between 6 and 20 weeks gestational age, excluding biochemical
pregnancies. All patients underwent a standard RPL clinical evaluation and
carriers of balanced translocations were excluded. The EM group was coun-
seled to try to conceive for six months. Patients in the IVF/PGS (PGS) group
initiated at least one IVF cycle with the intent to perform PGS. LBR was
defined as confirmed LB or ongoing pregnancy beyond 20 weeks.

RESULTS:We identified 170 RPL patients whomet inclusion criteria. 104
patients desired IVF/PGS, and 66 patients desired EM. In the PGS group,
1.9% (n¼2) retrievals (RET) were cancelled due to low response and 47 cy-
cles cancelled their planned PGS due to poor embryo yield or quality and pro-
ceeded with ET. 70% (n¼109) of RETs completed PGS. Of the 109
completed PGS cycles, 80.0% yielded at least one euploid embryo. Median
time to pregnancy did not differ significantly: 1.9 (1-21) months in the PGS
group compared to 2.0 (1-10) months in the EM group (p¼0.94). See Table 1
for clinical outcomes per group. Outcomes were significantly better for pa-
tients who planned and completed PGS compared to cycles in which PGS
was cancelled (CM rate lower 14% vs 63%, p¼0.00 and LBR higher 42%
vs 15%, p¼0.00), despite similar maternal ages.

CONCLUSION: This intent to treat analysis demonstrates that patientswith
RPL initiating PGS have a significantly higher LBR compared to EM with no
significant difference in CM rate. CM rate would likely be lower if all IVF pa-
tients intending PGS completed the cycle as intended since aneuploidy is a
common cause of first trimester CM. Further studies are needed to investigate
the cost-effectiveness of this treatment strategy for fertile RPL patients.
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MORPHOLOGICAL KINETICS OF EUPLOID VS. ANEUPLOID
EMBRYOS USING CONTINUOUS TIME-LAPSE
MONITORING. L. R. Goodman, K. J. Holoch, E. Soto,
J. M. Goldberg, C. M. Austin, T. Falcone, N. Desai. Obstetrics and Gyne-
cology, Cleveland Clinic, Beachwood, OH.

OBJECTIVE: The addition of the Embryoscope (Fertilitech, Rockland
MA), with the capability to continuouslymonitor embryo growth, is a power-
ful new tool in the IVF laboratory. The objective of this study was to compare
morphokinetic parameters of euploid and aneuploid embryos.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: A total of 32 IVF patients with embryos

cultured in the EmbryoScope were analyzed. Patients either had PGS with
day five trophectoderm biopsy (n ¼ 20) or transfer of one embryo resulting
in a normal singleton birth (n ¼ 12). Morphokinetic parameters evaluated
include: timing of cell divisions (time to two cells (c) (t2), 3c (t3), 4c (t4),
5c (t5), 8c (t8)), time to morula (tMor), start of blastulation (tSB), blastocyst
(tBL), expanded blastocyst (tEBL). Durations of the second cycle (cc2; t3-
t2), third cell cycle (cc3; t5-t3), time to complete synchronous divisions s2
(t4-t3) and s3 (t8-t5) and interval between 2 and 5 cells (t5-t2) were calcu-
lated. All values are reported as mean time in hours +/- standard deviation.
RESULTS: The kinetics of 52 euploid embryos were compared to 47 with

known aneuploidy. There were no significant differences in kinetic parame-
ters between groups.

Morphological kinetics of euploid vs. aneuploid embryos

Kinetic
Parameter

Euploid
(n ¼ 52) (mean hours +/- SD)

Aneuploid
(n ¼ 47) (mean
hours +/- SD) P value

t5 50.0 +/- 6.5 48.5 +/- 6.5 0.23
cc2 10.8 +/- 2.7 10.3 +/- 4.1 0.47
s2 1.1 +/- 2.1 1.9 +/- 3.4 0.17
cc3 13.2 +/- 5.0 12.5 +/- 5.0 0.52
t5-t2 23.9 +/- 5.6 22.8 +/- 6.0 0.33
tSB 99.2 +/- 8.9 97.9 +/- 9.0 0.52
tMor 89.3 +/- 8.6 86.9 +/- 12.3 0.32
tBL 104.4 +/- 8.2 104.2 +/- 9.0 0.91

CONCLUSION: This study found no significant difference in the timing
of any specific morphological event in embryo development for euploid vs.
aneuploid embryos. Further investigation of larger samples sizes is needed
to define the impact of continuous time-lapse monitoring on determining ge-
netic competence.
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SINGLE CENTER VALIDATION OF TROPHECTODERM BIOPSY
USING PREIMPLANTATION GENETIC SCREENING (PGS)/
VITRIFICATION COMPARED TO NON-PGS EMBRYO TRANS-
FER (ET). J. B. Whitney, R. E. Anderson, N. Nugent,
M. C. Schiewe. Southern California Institute for Reproductive Sciences,
Newport Beach, CA.

OBJECTIVE: This study aims to validate the performance of current PGS
technologies to past treatment protocols.
Does the use of trophectoderm biopsy-PGS/vitrification (VTF)-ALL cy-

cles increase pregnancy rates compared to untested ET alone? Do these
applied technologies increase live-birth rates on a per cycle first transfer com-
parison?
DESIGN: From 2011 to 2013, patients were placed into two groups and

compared on a first transfer basis. Group 1 included PGS/VTF-ALL cycles
(n¼172). These patients electively chose PGS for aneuploidy screening only
using array-CGH. Group 2 included all first ET for non-PGS fresh cycles
(n¼160). If enrolled in Group 2 as a VTF-ALL cycle, their first transfer was
included.All resultswere stratifiedbyage,withdonor cycles excluded.To eval-
uate overall PGS performance and eliminate bias, the same groups were then
validatedonaper cycle basis.Chi-square analysiswasused toassess differnces.
MATERIALS AND METHODS: Group 1 patients had all embryos laser

hatched on Day 3, continued to Day 5/6 for trophectoderm biopsy and vitri-
fied. Group 2 patients had embryos transferred on Day 3 or Day 5 of their
fresh or Day 5 of their frozen-VTF cycle. All blastocysts were vitrified using
the microSecure� method.

Intent to Treat Outcomes using PGS compared to EM

Parameter

IVF/PGS
(n¼104
patients)

EM
(n¼66
patients) P-value

Mean Maternal Age 37.7�4.0 35.8�4.1 0.01
Mean Prior CM 2.5�0.9 2.8�1.3 0.01
Total No. RET 156 NA NA
Total No. ET 129 NA NA
Mean No. RET per Patient 1.5�1.1 NA NA
Mean No ET per Patient 1.3�1.6 2.8�1.3 0.01
CP per Patient 74 (71.1%) 33 (50.0%) 0.01
LB per Patient 53 (51.0%) 24 (36.4%) 0.01
CM per Pregnancy 20 (27.0%) 8 (24.2%) 0.82
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RESULTS:When utilizing PGS/VTF-ALL cycles, patients under 43 exhibit
higher implantation and ongoing/live birth rates per first transfer compared to
untested embryo transfer alone. Additionally, for patients 40 and under, PGS/
VTF-ALL cycles result in higher take home baby rates per egg retrieval.

CONCLUSION: Validating PGS on a per cycle basis eliminates the bias of
no-normal and failure to growoutcomes. Clearly, PGSusesBLmore efficiently
to achieve success. Inwomenover 40, the cost-to-live birth benefitmay be lack-
ing, but the nonparametric significanceof understandingwhy failure occurs and
a shortened turnaround time does benefit the patients overall well-being.

Supported by: SCCRM
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VALIDATION OF BLASTOCYST BIOPSY AND NEXT GENERA-
TION SEQUENCING (NGS) FOR THE PURPOSE OF PREIMPLAN-
TATION GENETIC SCREENING (PGS). A. Kung,a A. Coates,b

J. Hesla,b J. Zhang,c J. Grifo,d B. Kolb,e S. Munne,a D. Wells.f aReproge-
netics, Livingston, NJ; bOregon ReproductiveMedicine, Portland, OR; cNew
Hope Fertility Center, NewYork, NY; dNYU Fertility Center, NewYork, NY;
eHRC Fertility, Pasadena, CA; fInstitute of Reproductive Sciences, Oxford
Business Park, Cowley, Oxfordshire, United Kingdom.

OBJECTIVE: To determine if massively parallel genome sequencing can
accurately diagnose aneuploidy in human blastocysts.

DESIGN: Blastocysts that underwent PGS using microarray comparative
genomic hybridization (aCGH) were re-biopsied or reanalyzed by NGS.

MATERIALSANDMETHODS: Blastocysts were analyzed by three PGD
labs (A, B, and C) using the same aCGH protocol. With patient consent, em-
bryos previously diagnosed by PGS were thawed and rebiopsied and sent to
PGD labs B, for a blinded analysis, and C. Whole genome amplification
(WGA) products from previous PGS cycles were sent to lab C for a blinded
analysis. Samples were then analyzed by NGS using the Ion Torrent PGM
platform. Multiple runs were performed on barcoded samples using 316
chips. NGS results were compared with the aCGH results to determine sensi-
tivity (1-false pos.) and specificity (1-false neg.).

RESULTS: A total of 143 embryos produced 145 samples; lab B analyzed
45 samples, and lab C analyzed 100 samples. Overall, 51 samples were re-
biopsies, and 94 samples were PGS WGA products. Of the 40 blastocysts
classified as euploid by aCGH, all were classified correctly by NGS (0% false
pos, 100% sensitivity). Of the 105 embryos classified as aneuploid or chaotic
all were confirmed by NGS (0% false neg, 100% specificity). The total error
rate is 0%. 15 samples classified abnormal by aCGH had some discrepancies
affecting individual chromosomes by NGS, but had other abnormalities;
therefore, were still classified as abnormal. This is a feature typical of mosaic
embryos, possibly explaining these discrepancies.

CONCLUSION: NGS provides results equivalent to those obtained with
aCGH, the most widely used (PGS) platform, thus validates NGS for clinical
use. NGS has the potential for increased throughput and genetic output. Bar-

coding strategies allows pooling of large numbers of samples, but at the
expense of reduced genetic resolution. With future improvements in NGS,
more output allows for either lower prices for PGS or greater genetic detail
(detection of gene mutations and aneuploidy). Several randomized trials
have shown that blastocyst biopsy with PGS improves pregnancy outcome.
NGS may represent a superior alternative to current screening techniques.
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PGD FOR MICRO-DELETIONS AND -DUPLICATIONS COM-
BINED WITH 24-CHROMOSOME ANEUPLOIDY
SCREENING. N. R. Treff,a,b X. Tao,a C. Jalas,a B. Levy,a R. T. Scott,
Jr.,a,b aRMA of New Jersey, Basking Ridge, NJ; bRWJ Medical School-
Rutgers University, New Brunswick, NJ.

OBJECTIVE: New data indicates that the prevalence of insertions and de-
letions (indels) which may produce children with an abnormal phenotype
may exceed 1% of viable conceptions. Studies regarding PGD for these in-
dels have been limited by the fact that many are too small for existing
methods of comprehensive chromosome screening (CCS) to detect. This
study demonstrates the ability to perform testing of indels together with
CCS from the same biopsy using qPCR.
DESIGN: Observational.
MATERIALS AND METHODS: Workups involved identifying informa-

tive SNPs in the parents using SNP arrays and phasing the markers using
qPCR on family members. For insertions, a linkage only approach was used.
For deletions, multiple informative markers within the deletion (direct testing)
were used along with linked markers outside the deletion when possible. Blas-
tocyst biopsies underwent targeted multiplex amplification of several informa-
tive SNP-, direct deletion-, and copy number-loci followed by TaqMan-based
qPCR for the indels and CCS analyses. Clinical outcomes were monitored and
genetic testing of newborns was performed when possible.
RESULTS: The typical workup involved approximately 4 weeks to com-

plete. 14 cases were processed including 1q21.1, 15q11.2, and 16p13.11 du-
plications, and 2p16.3, 4q35.1, 5q14.3, 16p11.2, 16p12.2, 20p12.2, 22q11,
and Xp22.3 deletions. A total of 157 embryos were evaluated all of which
gave an indel and CCS diagnosis. 7 patients have had embryo transfers
from which 5 have delivered, 1 has an ongoing pregnancy, and 1 did not
become pregnant. In 2 cases, DNA from the newborns was available for anal-
ysis and confirmed the PGD and CCS diagnoses.
CONCLUSION: This new approach to combined CCS and indel PGD

involves a short and inexpensive workup and the ability to evaluate indels
in parallel with CCS from the same biopsy. In cases where deletion
screening was needed but family members were not available to develop
informative markers, direct testing of multiple markers within the mutation
was possible.

PER TRANSFER COMPARISON

Group 1 (PGS) Group 2 (no-PGS)
Age Ongoing/Live Birth(LB) % per ET p Value
%34 84% 48% *p%0.01
35-37 76% 53% *p%0.05
38-40 84% 29% *p%0.01
41-42 67% 7% *p%0.01
43+ 100% 0% p¼0.11
Age Implantation % p Value
%34 85% 40% *p%0.01
35-37 79% 37% *p%0.01
38-40 81% 24% *p%0.01
41-42 72% 3% *p%0.01
43+ 100% 0% *p%0.05

VALIDATION: PER CYCLE COMPARISON

Group 1 (PGS) Group 2 (no-PGS)
Age #Cycles / #ET Per Cycle Ongoing/LB % #Cycles / #ET p Value
%34 46 / 43 78% 48% 65 / 64 *p%0.01
35-37 43 / 41 72% 49% 35 / 32 *p%0.05
38-40 47 / 37 66% 28% 36 / 35 *p%0.01
41-42 28 / 12 29% 6% 16 / 15 p¼0.12
43+ 8 / 1 13% 0% 8 / 7 p¼1.0

* % values within rows are different

e96 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



MALE FACTOR II

O-282 Wednesday, October 22, 2014 11:15 AM

HUMAN ZYGOTES RESPOND TO SPERM DNA DAMAGE BY
SLOWING DNA REPLICATION. A. Yoshida, K. Sano,
K. Sakakibara, Y. Yamada, M. Tanaka. Kiba Park Clinic, Koto, Tokyo,
Japan.

OBJECTIVE: Some authors describe similar and high fertilization and
pregnancy rates in non-obstructive azoospermia (NOA) patients whereas
others report lower outcomes in NOA than in obstructive azoospermia
(OA) patients. Sperm DNA damage is associated with reduced fertilization
rates, embryo quality and pregnancy rates and higher rates of spontaneous
miscarriage and childhood disease. Meanwhile, mouse zygotes respond to
spermDNA damage through a non-apoptoticmechanism that acts by slowing
paternal DNA replication and embryonic development. In this study, we
compared the early development of embryos fertilized with NOA and OA
spermatozoa by using time-lapse monitoring system.

DESIGN: This is a retrospective study.
MATERIALS AND METHODS: Six oocytes with ICSI using testicular

spermatozoa from NOA and 35 oocytes with OA from 2013 to 2014 were
used. The exact times for each embryo division and developmental parame-
ters were calculated in hours after ICSI. Time-lapse images of each embryo
were retrospectively analyzed by PrimoVision software. The developmental
events observed in each embryo were at the time of the visibility of two pro-
nuclei (2PN), syngamy, two cells and four cells. These parameters were
compared between the NOA group and the OA group.

RESULTS: The time of the visibility of 2PN in the NOA group (9.5�1.4
hours) was significantly earlier than that in the OA group (12.1�2.3 hours).
However, the time from the visibility of 2PN to the syngamy in the NOA
group (13.2�3.4 hours) was significantly longer than that in the OA group
(10.6�2.7 hours). The time between the syngamy and the two cells in the
NOA group (12.2�1.3 hours) was comparable with that in the OA group
(16.6�10.2 hours). The time from the two cells to the four cells in the
NOA group (13.5�3.5 hours) was also comparable with that in the OA group
(10.0�4.2 hours).

CONCLUSION: The time from the visibility of 2PN to the pronuclear
fading (syngamy) after ICSI with testicular spermatozoa from NOAwas pro-
longed compared to that after ICSI with testicular spermatozoa from OA.
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RELATIONSHIPS BETWEEN SPERM DNA FRAGMENTATION,
AGE OF DONORS AND PATIENTS AND CHILDREN WITH PSY-
CHIC DISORDERS. D. P. Evenson,a J. Brannian,b K. Hansen,b

K. M. Kasperson,a J. Christianson.a aSCSA Diagnostics, Brookings, SD;
bSanford Medical School, Dept OB/GYN, Sioux Falls, SD.

OBJECTIVE: To elucidate the relationship between age of man, sperm
DNA fragmentation and psychic disorders of offspring.

DESIGN: 1) Previous (1) Sperm Chromatin Structure Assay (SCSA�)
tests on healthy donors (n¼100) showed that at age 45 men reached the
SCSA clinical statistical threshold of 25% of sperm with fragmented DNA
(%DFI) for statistical risk of natural infertility andmiscarriage, and 2) a study
(2) showing that 2.6million Swedish children conceived bymen>45 age had
a significant increase in psychic defects (e.g., autism, schizophrenia). Our
study here analyzes patient age and SCSA parameters.

MATERIALS AND METHODS: Men (n¼3,044) attending infertility
clinics provided semen samples that were measured by the SCSA� test.

RESULTS: The mean and (maximum) % values for TOTAL%DFI and %
HDS were 20.8 (96.8) and 11.3 (53.9) respectively. 29% patients had %DFI
values above the 25% clinical threshold. 5% of men had a>50% DFI. Mean
patient age of 38 was the point in which the %DFI increased rapidly. The in-
verse prediction to estimate the age associated with the clinical threshold of
25% was age 45.5 and 30% DFI at 53.8. A significant (decreasing) linear
relationship (P<0.0001) was observed for %HDS (immature sperm chro-
matin) vs. age.

CONCLUSION: This is the first large study comparing SCSA parameters
of healthy non-patients (n¼100) to men of couples (n¼3,044) seeking infer-
tility status. Both sets showed very significant increases of sperm DNA frag-
mentation (%DFI) and decreases in %HDS increases with age of man. The
authors of the Swedish paper suggested that the psychic defects may be
due to mutations in the spermatogenic cycle. We hypothesize that while
this may be due in part to mutations, it is also likely due to DNA strand breaks

as measured by the SCSA. DNA strand breaks have been related to lack of
pregnancy and miscarriages. Thus, it is logical to hypothesize that those
offspring conceived by older men with high %DFI may escape miscarriage
but may carry DNA breakage disorders leading to psychic disorders as
seen in the Swedish study.
Supported by: SCSA Diagnostics.
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ROLE OF PATERNAL AGE ON EMBRYO DEVELOPMENT
THROUGH MEIOTIC ERRORS. S. Cheung, Q. V. Neri,
Z. Rosenwaks, G. D. Palermo. Reproductive Medicine, Weill Cornell Med-
ical College, New York, NY.

OBJECTIVE: To assess the occurrence of spermatogenetic meiotic errors
in relation to advancing paternal age and their role in contributing to proper
embryo development.
DESIGN: We analyzed the proportion and type of spermatogenic meiotic

errors in relation advancing men age. The age related aneuploid sperm pro-
portion was correlated to the ability to establish a term pregnancy.
MATERIALS AND METHODS: Consenting men seen at our clinic for

male infertility screening or with a history of recurrent IVF failure were
included. Cytogenetic analysis for chromosomes X,Y,13,15,16,17,18,21,
and 22was performed.Menwere categorized into one of 7 age groups in rela-
tion to the occurrence of nullisomy, disomy, and diploidy. Clinical outcomes
were compared.
RESULTS: FISH was carried out on 67 semen samples with concentration

of 46.3�24x106/ml, motility of 52.8�19%, and normal morphology of
2.6�2%. Paternal ages clusters spanned 25-30, 31-35, 36-40, 41-45, 46-50,
51-55, and >55. The overall aneuploidy rate progressively and consistently
increased with advancing age to reach 10.4% in >55yo. A positive correla-
tion with age was consistent when the autosomal or gonosomal anomalies
were observed separately. Disomy of Chx15 and 17 progressively increased
with age, most remarkably in the oldest group of men reaching 2 and 3%,
respectively. Interestingly, Chx21 non-disjunction was most recurrent in
the youngest cluster 20-30yo at 1.25%. The remainder autosomes analyzed
did not seem to relate to a particular age. Specific gonosomal non-disjunction
involving ChxY maintained a progressive occurrence with age, reaching 2%
in the oldest men. A total of 113 ICSI cycles were assessed and grouped ac-
cording to paternal age. Fertilization progressively decreased from 87.7% in
men 20-30yo to 52% in the oldest group, while embryo cleavage and
morphological embryo quality appeared unrelated. A +ßhCG at 80% resulted
in a clinical pregnancy of 60% in the 20-30 yo and progressively decreased
when the man became 50yo. Accordingly, pregnancy loss steadily increased
with the advancing male age to reach 50.0% in men >50yo due gonosomal
and autosomal defects (P<0.0001).
CONCLUSION: As it may be expected but not undeniably documented,

advancing paternal age affected spermatogenic meiosis almost exclusively
non-disjunction. The exception was for Chx21 disomy, mostly reported in
the youngest age group. While we could not fully control for an eventual fe-
male factor, increasing spermatogenic meiotic errors of aging men adversely
affect their ability to fertilize and achieve a successful implantation.
Supported by: Reproductive Medicine, Weill Cornell Medical College.
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FOLLICLE STIMULATING HORMONE RECEPTOR POLYMOR-
PHISM AND ANTI MULLERIAN HORMONE IN FERTILE AND
INFERTILE MEN. A. H. Hassan,a A. A. Zalata,b F. Bragais,c

A. Agarwal,c T. Mostafa.d aDermatology and Andrology, Mansoura Faculty
of Medicine, Mansoura University, Mansoura, Dakahlia, Egypt; bBiochemis-
try, Mansoura Faculty of Medicine, Mansoura University, Mansoura, Dakah-
lia, Egypt; cAndrology, Center for Advanced Research in Human
Reproduction, Cleveland Clinic Foundation, USA, Cleveland, OH; dAndrol-
ogy, Cairo Faculty of Medicine, Cairo, Egypt.

OBJECTIVE: To investigate the occurrence of Asn and Ser FSHR gene
variants and its relationship with seminal anti-M€ullerian hormone (AMH)
among normozoospermic and infertile oligoasthenozoospermic (OAT)
males.
DESIGN: A prospective study.
MATERIALS AND METHODS: Eighty-two Caucasian males grouped

into normozoospermic healthy controls (n ¼ 30) and infertile OAT males
(n¼ 52). FSHR gene variants were determined byDNA from anti-coagulated
blood and underwent polymerase chain reaction (PCR) amplification and
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electrophoresis in detecting amplification products. AMH in seminal plasma
was determined by ELISA.

RESULTS: The frequency of FSHR gene variants among fertile men was
46.7% Asn/Asn (N680S), 33.3% Asn/Ser, and 20% Ser/Ser, whereas among
OAT men were 34.6%, 38.5% and 26.9% respectively with nonsignificant
differences. Seminal AMH was significantly higher in fertile than infertile
OAT men. There was significant increase in seminal AMH with Asn/Asn
variant of FSHR gene than those with Asn/Ser or Ser/Ser.

CONCLUSION: FSHgene variants showed no difference in distribution be-
tween fertile or infertile OAT men. However, when correlated with seminal
AMHvalues, therewas an increase inAsn/Asn inmenwith high seminalAMH.

Supported by: Mansoura Faculty of Medicine.
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SPERM SURFACE GLYCAN MODIFICATION BY CHEMICAL RE-
PORTER CONJUGATION. J. A. Frezzo,a J. K. Montclare,a

J. P. Alukal,b V. Kapila.c aChemical and Biomolecular Engineering, New
York University Polytechnic School of Engineering, Brooklyn, NY; bObste-
trics and Gynecology and Urology, New York University Langone Medical
Center, New York, NY; cMechanical Engineering, New York University
Polytechnic School of Engineering, Brooklyn, NY.

OBJECTIVE: The sperm surface glycocalyx has long been known to serve
an instrumental role in sperm capacitation and zona pellucida penetration;
however, utilization of this aspect of sperm for assisted reproduction or diag-
nostic purposes has been lacking. We describe novel orthogonal chemistry
methodologies to characterize the network of sperm sialic acids; this is
with the purpose of developing a quantitative measurement of sperm fertility
that can be used as a novel sperm separation tool.

DESIGN: In this research project, we investigated the terminal sialic acids
of surface-exposed glycoproteins, which are well-established as biomarkers
for fertility, and are also amenable to periodate oxidation, a chemical modi-
fication method that enables reporter labeling.

MATERIALS AND METHODS: IRB approval was obtained; donated,
de-identified sperm that resulted in a positive live-birth pregnancy were iso-
lated by density gradient and subjected to sodium periodate oxidative treat-
ments (0.25 mM, 0.5 mM, 0.75 mM and 1.0 mM) followed by fluorescent
tagging with 100 mM amino-oxy AlexaFluor 488, all while retaining the
viability of the cells. Fluorescence of labeled cells was measured via excita-
tion at 488 nanometers after repeated washes of unconjugated label.

RESULTS: Isolated sperm cells subjected to periodate oxidation and la-
beling demonstrates insignificant cytotoxicity across three concentrations
of the sodium periodate (p<0.001). While fluorescence labeling did occur
with the negative control group, there were substantial increases of 67%
and 62% in labeling with two separate periodate concentrations emphasizing
the utility of this method.

CONCLUSION: Effective isolation of fertile sperm for assisted reproduc-
tion technologies is limited by sperm characterization methods which sacri-
fice the viability of sperm for further usage. Herein we describe an orthogonal
chemistry method for live sperm cell labeling that retains pertinent viability
characteristics while yielding quantitative measures useful in fertility diag-
nostics or assisted reproduction.

Supported by: This work was Supported by AROW911NF-10-1-0228 and
W911NF-11-1-0449 (J.K.M.), AFOSR FA-9550-08-1-0266 (J.K.M.) and in
part by the NSF MRSEC Program under Award Number DMR-0820341,
NSF GK-12 fellow grant DGE-0741714 (J.A.F.) and NYU CTSA grant
UL1TR000038 from the National Center for Advancing Translational Sci-
ences (NCATS), NIH (J.K.M.).
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IMPROVEMENT OF SPERM MOTILITY IN SURGICALLY
RETRIEVED TESTICULAR SPERM (TESE) SAMPLES WITH IN
VITRO CULTURE. C. Lawrence,a J. Byun,a V. Chow,b K. Poon,b

J. Havelock,a J. Roberts,a K. Seethram.a aPacific Centre for Reproductive
Medicine, Burnaby, BC, Canada; bDept. of Urologic Sciences, University
of British Columbia, Vancouver, BC, Canada.

OBJECTIVE: For IVF-ICSI cases requiring surgical sperm retrieval, it is
essential to determine a reliable incubation time for the sample before use in
ICSI or for cryopreservation in order to maximize the amount of motile
sperm and to best co-ordinate sperm retrieval with oocyte collection. The
objective of this study is to verify the effect of overnight incubation of
TESE sperm on sperm motility.

DESIGN: This prospective studywas performedwith samples from twenty
obstructive azoospermia patients and collected in a private health care facility.
MATERIALS AND METHODS: The TESE samples were finely minced

in Gamete Buffer (COOK Sydney IVF) immediately upon collection. Sperm
motility was assessed after sample preparation, at 4 hours and at 24 hours of
incubation. Samples were incubated at 37�C in 6% CO2, 5%O2 balance N2.
All samples were cryopreserved and post-thaw assessment performed. A
linear regression model, controlling for baseline motility, was used to assess
the motility change between 0 and 4 hours and between 4 and 24 hours of
incubation. McNemar’s test was used to assess the data categorically.
RESULTS: After 24 hours sixteen of the twenty incubated samples either

had a motility increase or maintained the motility measured at 4 hours of in-
cubation. This result is significant for overnight incubation (P<0.05). The
linear regression of sperm motility at 0 hours to 4 hours showed a significant
increase in motility (P<0.01) and also a significant increase (P<0.05) in
motility between 4 hours and 24 hours of incubation. All samples had motile
sperm present after cryopreservation and thawing. Fourteen of the cryopre-
served study samples have been used for treatment resulting in ten clinical
pregnancies.
CONCLUSION: Incubation of testicular sperm without the use of motility

enhancers results in an increased number of motile sperm available for ICSI
or cryopreservation at 4 hours and 24 hours post sample collection. The
methods used also ensured that all samples had motility post cryopreserva-
tion and thawing. The increased sperm motility with incubation validates
our current practice of culturing the samples prior to ICSI and prior to cryo-
preservation which maximizes the total number of motile sperm available.
This model for incubation reassures us of our practice of incubating micro-
TESE samples when oocytes may not be quite ready for collection at the
same time as sperm retrieval.

O-288 Wednesday, October 22, 2014 12:45 PM

PROGNOSTIC VALUE OF PREIMPLANTATION GENETIC
SCREENING (PGS) FOR PATIENTS WITH ALTERED RESULTS
IN SPERM FISH (FLUORESCENT IN SITU HYBRIDISATION)
ANALYSIS. P. Colls,a E. Garcia-Guix�e,b S. Munn�e,a C. Gim�enez,b

M. Sandalinas.b aReprogenetics, Livingston, NJ; bReprogenetics Spain, Bar-
celona, Spain.

OBJECTIVE: The aim of this study is to find out whether an altered FISH
analysis in sperm (AFAS) (increased aneuploidy rate) has a direct influence
on embryo chromosomal abnormalities and if these individuals are good can-
didates for PGS.
DESIGN: A retrospective study was performed in couples with just AFAS

as indication which underwent a PGS by means of arrays of CGH (Compar-
ative GenomeHybridization). Results were compared with a control group of
couples with oocyte donation and without male factor who underwent PGS
for SET (Single Embryo Transfer) or to avoid transfer of aneuploid embryos.
MATERIALSANDMETHODS: The study group is formed by 36 couples

with AFAS that underwent a total of 39 PGS cases (289 biopsied embryos).
The control group is formed by 13 patients that underwent 16 PGS cases (100
biopsied embryos). Maternal age mean for each group was 30.4 and 29.1
respectively (p¼0.2108).
One blastomere of each embryowas biopsied on Day +3 and processed for

WGA (Whole Genome Amplification). The amplification product was
analyzed by means of arrays of aCGH according to manufacturer’s protocol
(24Sure, BlueGnome�). Statistical analysis was performed using Fisher test
(Graph Pad Instat 3).
RESULTS: Results were obtained in 93% of the analyzed embryos. In the

study group, 44.2% of the analyzed embryos were found to be euploid, 47.6%
aneuploid and 8.2% were classified as complex abnormal. In the control
group, 57.0% of the analyzed embryos were found to be euploid, 38.7%
aneuploid and 4.3% were classified as complex abnormal. There are statisti-
cally significant differences between the euploid embryos between the 2
groups (p<0.05). Patients with altered sperm FISH results have 1.3 times
more risk of producing aneuploid embryos than the control group. For the
study group, pregnancy rate was 39.4% per cycle and 46.4% per transfer
(ongoing pregnancy: 33.3% per cycle and 39.3% per transfer). For the control
group, pregnancy rate was 37.5% per cycle and 46.2% per transfer (ongoing
pregnancy: 31.3% per cycle and 38.5% per transfer). No statistically signif-
icant differences were observed in the pregnancy rates between both groups.
CONCLUSION: This study shows that individuals with AFAS are at risk

of producing chromosomally abnormal embryos and PGS can be recommen-
ded in order to increase their IVF success. Sperm FISH analysis is a useful
tool in the genetic counselling of infertile couples.
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SEMINAL PLASMA ROUND CELLS AS AN INDICATOROF SPER-
MATOGENIC INTEGRITY. T. Cozzubbo, S. Cheung, Q. V. Neri,
Z. Rosenwaks, G. D. Palermo. Reproductive Medicine, Weill Cornell Med-
ical College, New York, NY.

OBJECTIVE: To characterize the origin and meaning of round cells (RC)
in human ejaculates and their relationship to spermatogenesis.

DESIGN: In a prospective fashion, a total of 3,660 men undergoing male
infertility screening in a period of 28 months were included in the study.
Semen parameters were assessed according to the WHO criteria 2010. Cases
displaying R2 million RC were screened for bacteria presence. The role of
RC on clinical outcome was assessed in specimens used for ART.

MATERIALS ANDMETHODS: Raw specimen containing RC were pro-
cessed by peroxidase and identification of transmembrane glycoproteins. To
identify and characterize eventual immature germ cells (IGC) specific stains
for Sertoli-cell cytoplasmic remnants and protamines to assess their spermio-
genic stage were used. DNA fragmentation (TUNEL) and aneuploidy (9
chromosome FISH) were carried out on IGC and spermatozoa.

RESULTS: Of a total of 3660men screened, 1.3% presented with RC.Men
(n¼47) who consented to participate were 43.0�9yrs had a concentration of
32.3�27.5x106/mL, motility of 34.7�19.6%, and morphology of 2.0�1.7%.
The actual proportion of WBC within those specimen was 30.0% with the
remainder being IGC (range 0.79 – 24.90 million). All specimens screened
were negative for uropathogens. The IGC were characterized by single/mul-
tiple nuclei as proven by their ploidy content. Ejaculates with IGC had higher
incidence of aneuploidy in their spermatozoa (P¼0.0001). There was also a
concordant DNA fragmentation rate between IGC and spermatozoa. Interest-
ingly, IGC stained for vimentin indicating their encasement in Sertoli-cell. A
subgroup of men (n¼14) underwent 33 cycles whose female partners were
37.3�4yrs. The fertilization was 59.4% resulting in a clinical pregnancy of
33.3% and a pregnancy loss of 9.1%. The presence of RC is clearly associ-
ated with impaired fertilization (P¼0.0001) and an apparent deleterious ef-
fect on pregnancy outcomewhen compared to amatched control void of RCs.

CONCLUSION: The traditional perception of the seminal round cells has
ranged from an infection marker to a ‘‘good Samaritan’’ cell. However, ge-
netic and epigenetic assessments of these cells carried out in this study evi-
denced that they were largely byproducts of abnormal spermatogenesis
proven by the observation of compacted chromatin nuclei engulfed in Ser-
toli-cell cytoplasm. This suggests that the presence of round cells in the ejac-
ulate may serve as an indicator of an acute spermatogenic insult and may
yield important information on compromised gamete competence.

Supported by: Reproductive Medicine, Weill Cornell Medical College.
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COMPARISON OF OUTCOMES FROM CONVENTIONAL INTRA-
CYTOPLASMIC SPERM INJECTION AND SELECTED HYALUR-
ONAN-BOUND SPERM INJECTION. J.-H. Tsai, E. C. Nestle,
J. H. Lim, J. E. O’Brien, J. R. Graham, T. Han, M. J. Tucker. Shady Grove
Fertility, Rockville, MD.

OBJECTIVE: Mature sperm that bind hyaluronan, a major constituent of
the cumulus matrix surrounding the oocyte, have been reported to have lower
DNA fragmentation and potentially lower aneuploidy. The present study eval-
uated the use of selected hyaluronan-bound (HB) sperm in IVF-ICSI cycles.

DESIGN: Retrospective study.
MATERIALS AND METHODS: An IRB-approved review of 10,834 cy-

cles receiving assisted reproductive therapy during 2010-2013 at a large pri-
vate IVF center. HB sperm injection was used for patients who had previous
poor treatment outcomes using conventional ICSI. HB sperm were selected
by their ability to bind hyaluronanmicrodots while remaining motile for sub-
sequent injection of oocytes. Fertilization rate and implantation rate (IR)
were compared by t-test. Clinical pregnancy rate per transfer (CPR) and
spontaneous abortion (Sab) rate were compared by chi-square and Fisher’s
exact test. Statistical significance was defined as P <0.05 for comparisons
between the two groups (conventional ICSI vs HB-ICSI).

RESULTS: There were 10,511 cycles undergoing conventional ICSI and
304 cycles undergoing HB-ICSI. Fertilization rates were similar (73.4% vs
72.1%, NS). HB-ICSI did not improve IR (40.18% vs 29.34%) or CPR
(46.95% vs 34.42%) compared to conventional ICSI. However, the Sab rate
of HB-ICSI was lower than with conventional ICSI. Specifically, for cycles
in patients younger than 36 years old, the Sab rates were 8.62% vs 22.16%.

CONCLUSION: HB-ICSI was associated with a decline in spontaneous
abortions vs. conventional ICSI. This supports the suggestion that HB bound
sperm may have increased levels of developmental maturity and sperm chro-
matin integrity, possibly resulting in more robust embryos. As HB-ICSI was
selectively used for patients who had poor outcomes with conventional ICSI,
HB-ICSI outcomes may be better among unselected patients. The weakness
of this review of data is its uncontrolled retrospective nature. Prospective
studies are needed to further evaluate the benefit of this technique.
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SPERM DNA METHYLATION PATTERNS ARE HIGHLY PREDIC-
TIVE OF FERTILITY STATUS AND MAY BE PROGNOSTIC FOR
IVF EMBRYO QUALITY. A. Smith,a K. I. Aston,b P. J. Uren,a

T. G. Jenkins,b D. T. Carrell.b aMolecular and Computational Biology, Uni-
versity of Southern California, Los Angeles, CA; bSurgery (Urology), Uni-
versity of Utah Andrology and IVF Laboratories, Salt Lake City, UT.

OBJECTIVE: To determine the relationship between genome-wide sperm
DNA methylation patterns and fertility status, IVF embryo quality, and IVF
outcome.
DESIGN: Genome-wide spermDNAmethylation patterns were compared

between 127 IVF patients and 36 normozoospermic fertile men. IVF patients
were stratified into three groups: patients with generally high quality em-
bryos and positive pregnancy (n ¼ 53), patients with generally poor quality
embryos and positive pregnancy (n ¼ 42), and patients with generally poor
quality embryos and negative pregnancy (n ¼ 31) following IVF.
MATERIALSANDMETHODS: Following somatic cell lysis and confirma-

tion of the absence of potentially contaminating cells, spermDNAwasextracted,
bisulfite converted, and hybridized to Infinium 450HumanMethylation Bead-
Chips to measure methylation at> 485,000 sites across the genome. Statistical
comparisons were made between patients with good embryogenesis versus pa-
tients with poor embryogenesis and between all patients versus controls. A com-
bination of feature-selection, via support-vectormachine, and logistic regression
under cross-validationwas applied to construct a predictivemodel for infertility.
Hierarchical clustering was applied to good and poor embryogenesis samples,
using Euclidean distance between methylation profiles.
RESULTS: Hierarchical clustering of samples based on DNAmethylation

levels identified two out-groups that accounted for close to half of the poor
embryogenesis patients. These out-groups had high purity, consisting of
more than 83% poor-embryogenesis samples, pointing to a clear link be-
tween spermDNAmethylation status and embryo quality. Further, predictive
models constructed based on the current sperm DNA methylation dataset
proved highly accurate in classifying samples as fertile or infertile with a
sensitivity of 84.3%, a specificity of 92.1%, a positive predictive value of
97.3%, and a negative predictive value of 63.6%.
CONCLUSION: Sperm DNA methylation patterns differ significantly and

consistently between infertile men and fertile, normozoospermic controls.
Methylation patterns may also be predictive of embryo quality following IVF.
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A PROPOSED 360� SCORING METHOD TO REPLACE CONVEN-
TIONAL BIDIMENSIONAL MOPRHOLOGICAL ANALYSIS.
B. A. Levine,a J. Feinstein,b Q. V. Neri,a D. Goldschlag,a S. Belongie,c

Z. Rosenwaks,a G. D. Palermo.a aThe Ronald O. Perelman & Claudia Cohen
Center for Reproductive Medicine, Weill Cornell Medical College, New
York, NY; bDepartment of Computer Science, College of Engineering,
Cornell University, New York, NY; cCornell Tech, Cornell University, New
York, NY.

OBJECTIVE: In a one-year time span,we noticed that only one-third of our
semen analysis reports fit the normalmorphology parameters. In this studywe

All Ages N IR (%) CPR (%) Sab (%)

Conventional ICSI
(age ¼ 36.1 � 5.3 years)

10511 40.18 46.95 16.3

HB-ICSI (age ¼ 36.2 � 4.9 years) 304 29.34* 34.42* 12.61
Age % 35 yrs
Conventional ICSI 4143 45.94 52.13 22.16
HB-ICSI 131 36.83* 43.70* 8.62*

*P < 0.05
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sought to investigate the chances of misjudging sperm morphology due to
asymmetrical abnormalities or variable head positioning during fixation.

DESIGN: Prospective, randomized, double-blind study.
MATERIALS AND METHODS: Standard morphology slides were pre-

pared using TestSimplets� and scored according to the 2010 WHO criteria.
An aliquot of semen was added to polyvinylpyrrolidone, placed on a slide,
analyzed at 600x, where a single motile spermatozoon was targeted and a
ten-second video was recorded. This was repeated for five spermatozoa
and ten subsequent still images were obtained for each sperm at different
rotational plane. These 50 images were randomly displayed to a team of an-
drologists who were asked to assess the presence or absence of sperm head
irregularities. Inter-observer reliability was assessed by the intra-class corre-
lation coefficient (ICC) using a two-way random effects model.

RESULTS: The semen sample used for the study had a volume of 4.5mL,
concentration of 28million/mL, motility of 46%, and 2% normal morphology.
Seven andrologists participated in the study. Despite the inter-observer concor-
dance of the sperm images, there was overt discordance with respect to the
angle of observation on whether the spermatozoon was normal or abnormal.
This indicated that the various images of the same spermatozoon were scored
differently according to the presented position. From this we can extrapolate
the poor reliability of the standard bidimensional method particularly when
asymmetric abnormalities are present. The concordance of inter-observer
agreement (ICC) ¼ 0.53 (95% CI¼0.21, 0.91) (P<0.0001) demonstrating
poor reliability of the morphological assessments of the same spermatozoon.

CONCLUSION: These results underscore the innate limitations and the
highly subjective nature of standard 2-D sperm staining and assessment.
By keeping a spermatozoon in a fluid environment, our analysis is not subject
to staining and air-drying artifacts. Because spermatozoa are not spherical
but have flattened surfaces, this observation highlights the chances of
false-negative interpretation with conventional staining.
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MULTILAYER DENSITY GRADIENT AS A USEFUL TECHNIQUE
FOR SPERM SEX SORTING. P. Nicotra, H. Uriondo, E. Barrios,
S. Papier, G. Fiszbajn, F. Nodar, C. Alvarez Sedo. CEGYR - Genetics
and Reproductive Medicine, Capital Federal, Buenos Aires, Argentina.

OBJECTIVE: Several studies have been carried out for sperm cell sorting
in order to allow gender selection. Most of them were performed using flow
citometry considering the differences between spermDNA staining (X or Y).
However, flow citometry technologies are expensive and it can have a cost-
effectiveness impact over clinical treatments. Kaneko et al., (1983) have de-
mostrated that performing a multilayer density gradient could improve sperm
gender selection in humans. Thus, the objective of this study was to describe
our results on sperm gender selection based on centrifugation density
gradient without altering sperm characteristics.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: This study included the analysis of 18

semen samples from men who underwent ART procedures. The inclusion
criteria were: age <45 y/o, sperm concentration> 5million/mL, and normal
hormonal levels. Samples with severe teratozoospermia were excluded.
Seminal parameters: volume, concentration, progressive motility and
morphology were taken into account for the analysis. All samples were pro-
cessed by centrifugation density gradient consisting in four layers (90%,
60%, 45%, and 20%). Fractions were collected after centrigutation for 25 mi-
nutes at 300g. An aliquot from each fraction were fixed and spread on a slide
glass, for subsequent sperm chromosomal analysis using FISH technique (18,
X and Y). DNA fragmentation was evaluated by TUNNEL assay. Further-

more, acrosomal reaction was assessed by immunocytochemistry using a
specific anti-acrosine antibody.
RESULTS: Sperm parameters and variables evaluated are shown in table

1. When the pellet was analyzed, the proportion of X-bearing sperm was
71%�3.1%, DNA fragmentation: 17.8�5.1% and acrosome reaction was:
8.7�1.6%. When the gradient became lighter the proportion of Y-bearing
sperm was: 76%�3.8%, DNA fragmentation: 16.1�7.2% and acrosome re-
action was: 10.6�2.4%.

CONCLUSION: Multiple centrifugation density gradient allows the sep-
aration of sperm bearing different sexual chromosomes. This is a preliminary
study that needs more population to be completely to be sure about the effi-
cacy of this method. In a future, this tool could be applied for gender selection
in ART in cases of prevention of X-linked diseases.

O-294 Wednesday, October 22, 2014 12:30 PM

EFFECT OF SPERM MATURITY AND ASSISTED OOCYTE ACTI-
VATION ON MORPHOKINETICS OF EARLY HUMAN
EMBRYOS. T. Takeuchi,a Y. Mori,a Y. Nakajo,a,b N. Aono,a

T. Okuda,a K. Kyono.a,b aKyono ART Clinic Takanawa, Minatoku, Tokyo,
Japan; bKyono ART Clinic, Sendai, Miyagi, Japan.

OBJECTIVE: ICSI with testicular sperm extraction (TESE) is a feasible
therapeutic option for azoospermic patients, however, testicular sperm has
lower fertilizability owing to its immaturity. Assisted oocyte activation
(AOA) is often used to treat activation failure after ICSI. The objective of
this study was to assess the effect of sperm immaturity and induced oocyte
activation on early embryonic events by Time-lapse monitoring (TM).
DESIGN: Comparative morphological assessment of ICSI zygotes.
MATERIALS AND METHODS: A total of 74 patients comprised of 3

groups, 57 with ejaculated sperm (EJ), 10 with AOA, and 7 with TESE. Num-
ber of zygotes in each group was 196, 48, and 65, respectively. For AOA, oo-
cytes were briefly exposed to Ca ionophore after ICSI. Inseminated oocytes
were individually cultured in a TM system (EmbryoscopeTM). Images were
acquired every 10 min for up to 144 hrs. Zygotes were categorized as either
those which developed to blastocysts (BL), or those which did not (non-BL).
Time points of each morphokinetic event, such as 2nd polar body extrusion
(PBII), pronuclear (PN) appearance/disappearance, embryonic cell divisions,
and intervals between cell cleavages were analyzed.
RESULTS: Blastulation rates for EJ, AOA, and TESEwere 54.1, 41.7, and

44.6%, respectively, and all comparable. After transferring 59 EJ embryos 13
(22.0%) implanted (IMP). In EJ, the time point for the 2-cell stage was
shorter in BL than in non-BL (P < 0.01), while the interval between the 2-
and 3-cell stage was longer in BL (P < 0.01). Among replaced embryos,
IMP zygotes developed to the 8-cell stage faster than their non-IMP (55.0
� 6 vs. 61.1 � 8 hrs, P < 0.01). In both AOA and TESE, time points for
PN disappearance, the 2-, and 4-cell stage were shorter in BL than in non-
BL (P < 0.05), while intervals between the 2- and 3-cell stage in AOA,
and between the 4- and 5-cell stage in TESE were longer in BL than in
non-BL (P < 0.05). Overall, in comparison to EJ zygotes, TESE extruded
PBII more slowly (P< 0.05), while AOA developed faster to the 4-cell stage
(P < 0.05).
CONCLUSION: Faster and more synchronous cleavage was associated

with higher developmental potential of zygotes irrespective of sperm origin
and activation methods. Although the blastocyst formation rate was similar,
sperm immaturity appeared responsible for slower first cleavage, and chem-
ically induced activation accelerated early cleavage.
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NEXT GENERATION BISULFITE SEQUENCING REVEALS
CONSISTENT POPULATION-WIDE REGIONAL SPERM DNA
METHYLATION ALTERATIONS WITH AGE. T. G. Jenkins,a

K. I. Aston,a C. Pfluger,b B. R. Cairns,b D. T. Carrell.a aAndrology and
IVF Laboratories, University of Utah, Salt Lake City, UT; bDepartment of
Oncological Sciences, University of Utah, Salt Lake City, UT.

OBJECTIVE: To confirm, and further describe DNA methylation alter-
ations that are common in sperm as a result of aging. Our objective was to
better understand the cell population dynamics of DNA methylation alter-
ations associated with aging.
DESIGN: Samples from our general population tissue bank were selected

based on age alone for a comparison of ‘‘young’’ and ‘‘aged’’ sperm DNA
methylation profiles. A total of 19 aged (>45 years of age) and 47 young
(<25 years of age) samples were selected for this analysis.

Initial sperm parameters

N¼18 X�SD

Age 38.5�4.5
Volume 3.1�0.9
Concentration(millions/mL) 63.9�31.2
Progressive motility 47.5�13.4
Morphology 10.1�5.9
Vitality 74.5�8.5
DNA fragmentation 27.6�8.5
Acrosome reaction 14.5�3.8
X rate 50.5%�1.2%
Y rate 49.5%�1.5%
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MATERIALS AND METHODS: Sperm DNA from each individual was
isolated and bisulfite converted. The bisulfite converted DNA PCR amplified
at 15 regions of interest (identified by previous work from our lab). Ampli-
cons were multiplex sequenced by MiSeq. Each region was analyzed for
average fraction methylation and a t test compared between young and
aged samples. Additionally, we compared the fraction methylation from
each individual read (representing a single sperm in the population) to deter-
mine if the entire sperm population is mildly affected by age or if sub-pop-
ulations of sperm are dramatically altered with age (manifesting as a
relatively modest change in total fraction methylation).

RESULTS: In general, there are nomajor outlying populations of sperm that
drive the average age-associated methylation alterations. Instead, it appears
that most cells in a sperm population have a subtle, but uniform, regional
age associated methylation perturbations. While these methylation alterations
are subtle they tend to be more significant than those that have been identified
in somatic cells based on previous work from Day et al. who showed only a
single CpG in somatic tissue that had a yearly change of >0.5%. Our data re-
vealed 13 genomic windows with an average fraction methylation change per
year of>0.5%. In regions that undergo hypermethylationwith age, the average
fraction methylation changewas 0.30% per year and in regions undergoing hy-
pomethylation the average fraction methylation change was 0.28% per year.

CONCLUSION: Our data support the idea that all cells in a population of
sperm (and not just small subpopulations) undergo similar DNAmethylation
alterations with age, and thus may represent a similar risk to the offspring.
These results confirm data previously reported in longitudinally collected
donor samples in our laboratory.

CRYOPRESERVATION AND FROZEN EMBRYO TRANSFER I
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NEONATAL OUTCOMES OF TRANSFER OF BLASTOCYSTS
VITRIFIED AND WARMED IN DEFINED SOLUTIONS CONTAIN-
ING RECOMBINANT HUMAN ALBUMIN: 354 BABIES BORN
FOLLOWING 851 EMBRYO TRANSFERS. M. Murakami,
A. Egashira, K. Tanaka, C. Mine, H. Otsubo, T. Kuramoto. Kuramoto
Women’s Clinic, Fukuoka, Japan.

OBJECTIVE: Our previous pilot study using bovine models and subse-
quent clinical trials revealed that addition of lower concentrations of recom-
binant human albumin (recHA), rather than blood-derived human serum
albumin (HSA), to our standard vitrification/warming solutions (VS/WS)
yielded high embryo viability. Consequently, we have implemented the
chemically defined VS/WSwith recHA for blastocyst vitrification at our cen-
ter. Here, we present these clinical data on the novel defined embryo vitrifi-
cation procedure.

DESIGN: Retrospective study.
MATERIALS AND METHODS: The base solution used for VS/WS was

Dulbecco’s phosphate-buffered saline containing 50 mg/mL HSA (group A)
or 2.5 mg/mL recHA (group B). Surplus blastocysts and blastocysts from pa-
tients undergoing elective cryopreservation of all embryos at our center were
vitrified/warmed using cryotop carriers in our homemade solutions contain-
ing either HSA or recHA. Data was analyzed for all warmed cycles per-
formed between March 2006 and June 2013 in both groups.

RESULTS: Groups A and B had a total of 1162 and 851 warmed cycles,
respectively. Patient age (35.4 � 3.7 vs. 35.5 � 3.9 years), embryo survival
rates (1258/1275 [98.7%] vs. 901/912 [98.8%]), and the number of embryos
transferred (1.08 � 0.27 vs. 1.06 � 0.24) were similar for groups A and B,
respectively. Embryo transfer (ET) was performed in 1158/1162 (99.7%)
and 850/851 (99.9%) of the warmed cycles in groups A and B, respectively.
Implantation rates and clinical pregnancy rates/ETwere higher (P< 0.05) in
group B (493/901 [54.7%] and 475/850 [55.9%], respectively) than in group
A (617/1250 [49.4%] and 595/1158 [51.4%], respectively). Groups A and B
had similar live delivery rates/pregnancy (428/595 [71.9%] vs. 344/475
[72.4%], respectively) and perinatal outcomes, including birth weight
(2987 � 582 vs. 3043 � 503 g, respectively). Birth defects occurred in 4/
444 (0.9%) and 6/354 (1.7%) neonates in groups A and B, respectively.

CONCLUSION: Our data demonstrated the efficacy of using recHA as a
substitute for HSA in human embryo vitrification procedures and yielded
high rates of pregnancy and normal live births after vitrified/warmed ET.
Although long-term follow-up studies are required to assure the safety of
the procedure, this new approach will help develop defined systems for assis-
ted reproductive technology. Finally, the use of recHA will eliminate the
inherent variation and potential risks of using biological products.
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RISK OF PREGNANCY-INDUCED HYPERTENSIVE COMPLICA-
TIONS FOLLOWINGASSISTEDREPRODUCTIVE TECHNOLOGY
(ART) – ACOHORTSTUDYFROMTHECOMMITTEEONNORDIC
ART AND SAFETY. S. Opdahl,a A. Pinborg,b P. Romundstad,a

U.-B.Wennerholm,c M. Gissler,d L. B. Romundstad.a aDepartment of Public
Health, Norwegian University of Science and Technology (NTNU), Trond-
heim, Norway; bDepartment of Obstetrics and Gynecology, Hvidovre Hospi-
tal, University of Copenhagen, Hvidovre, Denmark; cDepartment of
Obstetrics and Gynecology, University of Gothenburg, Sahlgrenska Univer-
sity Hospital/East, Gothenburg, Sweden; dNational Institute for Health and
Welfare, Helsinki, Finland.

OBJECTIVE: Women who conceive through ART are at increased risk of
pregnancy-induced hypertensive disorders. In this large population based
study, we studied whether in-vitro fertilization (IVF) and intracytoplasmic
sperm injection (ICSI) as well as fresh or frozen cycles differed with respect
to risk of hypertensive complications in pregnancy.
DESIGN: A population based cohort study including all ART pregnancies

in Denmark, Finland, Norway and Sweden throughout 2007. Information on
pregnancy complications, type of ART procedure, and potential confounders
was obtained from national registries. For singletons, each ART pregnancy
was matched with four spontaneously conceived (SC) pregnancies by year
and parity. For twins, all pregnancies in the study period were included.
MATERIALS ANDMETHODS: In total, 62 987 ART pregnancies with a

gestational age> 22+0 weeks were included. We compared the risk of preg-
nancy-induced hypertension and preeclampsia (combined) in 51 348 ART
singletons and 289 800 SC singletons. 11 639 ART twin pregnancies were
compared to 49 618 SC twin pregnancies. We used binomial regression to es-
timate risk ratios (RR) with 95% confidence intervals (CI) adjusted for parity,
year of birth, maternal age, offspring sex and country.
RESULTS: For all ART procedures combined, the risk of hypertensive

complications was higher in singleton, but not in twin pregnancies (RR
1.15, 95% CI 1.10-1.20 and RR 0.96, 95% CI 0.91-1.02, respectively). For
singletons, the risk after frozen cycles was higher (RR 1.36, 95% CI 1.19-
1.55) than in fresh cycles (RR 1.10, 95% CI 1.05-1.16). For twins, a higher
risk was observed after frozen cycles (RR 1.39, 95% CI 1.22-1.57), but the
risk after fresh cycles was lower than in SC twin pregnancies (RR 0.89,
95% CI 0.84-0.95). Results were similar for IVF and ICSI and consistent
across the Nordic countries, time period, offspring sex and parity.
CONCLUSION: The higher risk of hypertensive complications in ART

pregnancies was observed mainly after frozen cycles.
Supported by: The European Society for Human Reproduction and

Embryology, the University of Copenhagen, the Danish Agency for Science,
Technology and Innovation, the Nordic Society of Obstetrics and Gynecol-
ogy and the Liaison Committee between the Central Norway Regional
Health Authority and NTNU.
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CRYOPRESERVED EMBRYO TRANSFER (CET) IS AN INDEPEN-
DENT RISK FACTOR FOR PLACENTA ACCRETA IN THE IVF/
ICSI POPULATION. D. J. Kaser, A. Melamed, C. Racowsky,
C. L. Bormann, B. W. Walsh, D. A. Carusi. Department of Obstetrics, Gy-
necology and Reproductive Biology, Brigham and Women’s Hospital, Har-
vard Medical School, Boston, MA.

OBJECTIVE: To determine the incidence of placenta accreta in our IVF/
ICSI population and to test the hypothesis that CET is an independent risk
factor for placenta accreta.
DESIGN: Case-control study.
MATERIALS AND METHODS: Among consecutive patients delivering

at least one viable infant R24 weeks’ gestational age at our hospital from
2005 to 2011 (n¼54,947), we identified all patients who underwent a day
3 or day 5 transfer at our IVF center (n¼1,569). From this cohort, we
confirmed 52 cases of placenta accreta (defined by histology or the clinical
finding of an adherent placenta with or without morbid complications such
as postpartum hemorrhage, hysterectomy or surgery to remove the placenta).
Cases were matched 1:3 bymaternal age and history of prior cesarean to IVF/
ICSI patients without accreta. Adjusted odds ratios (aOR) with 95% confi-
dence intervals (CI) were calculated by multivariate analysis, controlling a
priori for age (to account for any residual confounding), placenta previa,
prior abdominal or laparoscopic myomectomy and uterine factor infertility.
RESULTS: The overall incidence of accreta in our IVF/ICSI cohort

was 3.31% (52/1,569); among CET patients, the incidence was 7.24%
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(16/221). Median age in years (interquartile range) was 39.3 (33.9-41.7) for
cases and 39.1 (34.3-41.3) for controls. Because the effect size for CET in the
base model did not change by >10% with addition of any potential
confounder, none were retained in the final model. Covariates not retained
included gravidity, parity, race, body mass index, use of donor oocytes, his-
tory of curettage or operative hysteroscopy, intrauterine synechiae, oral con-
traceptive lead-in, pre-treatment with leuprolide acetate, endometrial
thickness %7mm, micromanipulation (ICSI, assisted hatching, embryo bi-
opsy), type of luteal phase support, selective reduction and multifetal deliv-
ery. The only significant predictors of accreta in multivariate analysis were
CET, prior myomectomy, and placenta previa (Table 1). Restricting analysis
to only morbid cases of accreta strengthened the effect of CET on accreta to
2.78 (95% CI 1.11-6.99; P¼.03).

TABLE 1. Independent predictors of placenta accreta in IVF/ICSI patients

Covariate aOR 95% CI P-value

CET 2.33 1.04-5.23 .04
Prior myomectomy 5.89 1.84-18.81 < .01
Placenta previa 11.36 3.42-37.7 < .0001

CONCLUSION: CETwas a strong independent risk factor for placenta ac-
creta among IVF/ICSI patients, even after controlling for known accreta risk
factors.
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VITRIFICATION OF CLEAVAGE STAGE DAY 3 EMBRYOS RE-
SULTS IN SIGNIFICANTLY HIGHER LIFE BIRTH RATES THAN
SLOW FREEZING: A RANDOMIZED CONTROLLED
TRIAL. S. Debrock, E. FernandezGallardo, K. Peeraer, D. DeNeubourg,
T. D’Hooghe, C. Spiessens. Department of Development and Regeneration,
Leuven University Fertility Center, Leuven, Belgium.

OBJECTIVE: To compare vitrification and slow freezing for cryopreser-
vation of day 3 embryos.

DESIGN: Randomized controlled trial in an academic tertiary setting.
MATERIALS AND METHODS: Patients younger than 40 years using

own oocytes in the 1st ART cycle, with embryo transfer (ET) and with
available supernumerary embryos on day 3, were randomized at the
time of cryopreservation after informed consent. Day 3 embryos with
R 6 cells, <25% fragmentation and even to slightly uneven blastomeres
were cryopreserved by slow freezing (EmbryoStore, Gynemed�) or by
closed vitrification (Vitr Kit Freeze, Irvine Scientific�). Survival was
defined as present if R 50% of cells were intact after thawing. Thawed
embryos were further cultured overnight. To test the hypothesis that the
life birth rate (LBR) per embryo thawed after vitrification was signifi-
cantly higher (16%) than after slow freezing (6%), power calculation re-
vealed that 184 thawed embryos were needed in each group (b¼0.8,
a<0.05). Secondary outcome variables were implantation rate (IR) (pres-
ence of fetal sac (intra- or extrauterine) on ultrasound at 6-8 weeks preg-
nancy) per embryo transferred and survival rate after thawing. Data were
analyzed by Mann-Whitney test and Chi square analysis and considered
significant if p<0.05.

RESULTS: Between September 2011 and March 2013, 307 patients
were randomized to slow freezing (155 patients, 480 embryos) or vitrifi-
cation (152 patients, 495 embryos). In March 2013, 200 embryos were
thawed after slow freezing in 95 cycles for 79 patients and 217 embryos
were warmed after vitrification in 121 cycles in 90 patients. The LBR per
embryo thawed was significantly higher after vitrification (17.1% (37/217)
than after slow freezing (5.5% (11/200); p<0.0002)). Similarly, the IR per
embryo transferred was higher after vitrification (27.1% (48/177) than af-
ter slow freezing (16% (16/100); p¼0.0382). The embryo survival rate
was significantly higher after vitrification (84.3% (183/217) than after
slow freezing (52.5% (105/200); p<0.0001). Significantly more embryos
were fully intact after vitrification (75.4 % (138/183) than after slow
freezing (28.6 % (30/105); p<0.0001). The number of ETs was signifi-
cantly higher after vitrification (90.1% (109/121)) than after slow freezing
(73.7% (70/95); p¼0.0019).

CONCLUSION: The hypothesis was confirmed that the LBR per em-
bryo thawed is higher after vitrification than after slow freezing on day
3, based on better embryo survival, quality and availability in the vitrifi-
cation group.
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PERINATAL OUTCOME OF CHILDREN BORN AFTER VITRIFI-
CATION OF BLASTOCYSTS (8440 CYCLES WITH 2757 BABIES
IN 14 YEARS EXPERIENCES). T. Mukaida,a K. Tanaka,a T. Goto,b

C. Oka,b K. Takahashi.a aHiroshima HART Clinic, Hiroshima, Japan; bTo-
kyo HART Clinic, Tokyo, Japan.

OBJECTIVE:Vitrification has been already recognized as a useful method
for cryopreservation of human blastocysts (BLs). However, slow cooling
approach still has been used in many ART facilities, due to not enough peri-
natal information of vitrified BLs program. Therefore, we analyzed perinatal
outcomes after 13 weeks of gestation including the rate of monozygotic twin-
ning(MZT) in infants born after vitrified BL.
DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: Perinatal outcome were summarized for

all patients who had vitrified BL transfer cycles between 2000 and 2013.
Vitrification involved the exposure DMSO and EG during the cooling step,
and 0.25/0.5 M sucrose solution for warming. The blastocoelic cavity was
collapsed with laser pulse, prior to vitrification. After warming, zona hatch-
ing by laser pulse was performed. MZTwas defined that the number of FHB
was more than that of embryos transferred.
RESULTS: A total of 12941 vitrified BLs in 8440 cycles were warmed and

12339 survived (95.3%). In 8347 transfers, 3948 resulted in pregnancy
(47.3%).A total of 11295vitrifiedBLswere transferredand4362were implanted
(38.6%).A total of2757babies(1413boys&1344girls)wereborn in2483births.
Forty seven clinical pregnancies were confirmed as MZT(1.9%). Thirty three
cases had either congenital birth defects or perinatal complications (1.6%),
includingeight chromosomal abnormalities (two18, six21 trisomy), tenmultiple
anomalies, one stillbirth due to hydropus, six stillbirths of unknown causes(25,
29, 30, 32, 37, 39weeks of gestations), two anencephaly, one spina bifida, eleven
congenital heart or major vessel malformations, one esophageal and one biliary
duct obstruction, one Cornelia De Lange, and one Treacher Collins syndrome.
Nine hundred and sixty seven pregnant cycles ended in miscarriage(24.5%).
CONCLUSION: The perinatal outcomes of 2483 births with 2757 babies,

the incidence rates of MZT (1.9%) and rate of congenital defect and perinatal
complication (1.6%) that were both similar to fresh BL transfer as we re-
ported previously (2.3%& 2.0%), confirm the safety of vitrified BL program.
Also, the high implantation rate encourages us to establish single BL transfer.
Further investigation of developmental competence of childrens born after
vitrified BL will be necessary.
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SEMICLOSED VITRIFICATION SYSTEM: UNALTERED CLIN-
ICAL OUTCOME AFTER HERMETICAL SEALING FOR
STORAGE. A. Cobo, B. Vallejo, P. Campos, E. Sanchez, A. Coello,
J. Remoh�ı. IVI Valencia Spain, Valencia, Spain.

OBJECTIVE: The value of open devices for oocyte vitrification has been
confirmed recently. However the likelihood of cross contamination due to
direct contact with liquid nitrogen during storage has been a great drawback
related to these devices. This study is aimed to evaluate survival and clinical
outcome using a semi-closed (SC) device which allows open vitrification but
provides hermetical sealing for storage.
DESIGN: Randomized clinical trial. (ClinicalTrials.gov NCT01745536,

July 12th 2012).
MATERIALS ANDMETHODS: 370 donors from our ovum donation pro-

gram (alpha 0.05 and power of 80% for sample size calculation). Randomiza-
tion was performed 1:1 based on a computer randomization list in two groups:
vitrification using the SC and open devices (185 per arm). So far we have been
able to perform 159 and 146 donation cycles in SC and open groups respec-
tively. Donor stimulation and endometrial preparation for recipients were per-
formed as described else were. The regular open Cryotop and the SC devices
were employed for vitrification. Equilibration, vitrification and loading proce-
dures were performed for both systems as described else were, except that with
the SC device, the specially designed cover straw was hermetically sealed for
storage. For sealing, the SC Cryotop was introduced into the cover straw after
open vitrification by exposing the device to nitrogen vapors. The primary end
point was the survival rate. Secondary end points were clinical pregnancy, im-
plantation, fertilization rates (CPR, IR, FR) and embryo quality.c2, student’s t-
test and fisher’s exact test were employed.
RESULTS: No statistical differences were observed between donors and

recipient’s baseline characteristics. Lower survival rate was achieved using
the SC system (87.3 vs. 91.7; p<0.05). CPR/cycle (56.0% vs. 46.6%), IR
(40.8% vs. 39.3%) and FR (74.6% vs. 74.4%) were comparable between
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groups (NS). No differences were observed in the proportion of top quality
day-3 embryos between the SC and open device (32.6% vs. 33.3%; NS).
Blastocyst formation and top quality blastocyst were also comparable
(49% vs. 51.4% and 34.9% vs. 35.2% respectively).

CONCLUSION: The SC device provides similar clinical efficiency as
compared to the open systemwhile improving safety thanks to the possibility
of hermetical sealing for storage. This approach can be useful when the use of
the open system is limited due to legal restrictions.
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VITRIFICATION AS A NOVEL TECHNIQUE FOR THE CRYO-
PRESERVATION OF EPIDIDYMAL SPERMATOZOA FOR SUC-
CESSFUL IVF AND EMBRYO DEVELOPMENT. F. Horta,a

H. Alzobi,b S. Jitanantawittaya,b S. Catt,b P. Chen,b M. Pangestu,b

P. Temple-Smith.b aReproductiveMedicine Unit, Obstetrics and Gynecology,
Clinica las Condes, Santiago, Region Metropolitana, Chile; bEPRD, Obstet-
rics & Gynaecology, Monash University, Melbourne, Victoria, Australia.

OBJECTIVE: The aims of this study were i) to compare the effects of
different cryopreservation protocols on the functions of mouse epididymal
spermatozoa and ii) to examine the effects of vitrification on IVF outcomes
and embryo development using epididymal sperm.

DESIGN: An F1 experimental mouse model was used to provide epidid-
ymal sperm samples and oocytes for IVF. The effects of different cryopres-
ervation methods on sperm parameters such as sperm motility, viability and
DNA fragmentation and on embryo production and development were
compared to select the most effective protocol for future studies.

MATERIALSANDMETHODS: The cryopreservationmethods anddevice
used in this studywere selected from a pilot study prior to the experiment. Sper-
matozoa cryopreserved using a conventional freezing protocol with 18%w/v
raffinose (RC)were comparedwith vitrified sperm samples (3 and 10mL) using
cryohooks, three concentrations of sucrose (SV;0.25M;0.5M:0.75M) and one
concentration of raffinose (RV;18%w/v). Sperm motility, viability (hypo-os-
motic swelling test) and sperm DNA damage (TUNEL assay) in fresh controls
(FC) were compared with post-thawed RC samples and post-warming RVand
SV samples. Mature mouse eggs (n¼267) were randomly assigned into three
groups for insemination using RV (n¼102), RC (n¼86) and FC spermatozoa
(n¼79).Numbers of 2-cell embryos and the%of these embryos that developed
to the blastocyst stage were assessed using standard criteria.

RESULTS: Spermmotility (14% RVand 30% SV vs. 46% RC; p<0.05) and
viability (23%RVand39%SVvs. 57%RC;p<0.05)were lower afterRVandSV
thanRC.However, sperm vitrifiedwith 0.25M sucrose gave the lowest incidence
ofDNAfragmentation (15%SV[0.25M]vs. 26%RVand27%RC;p<0.05).The
number of two–cell embryos produced by RC, RVand FC spermatozoa was not
significantly different (p>0.05). The number of blastocysts, however, was signif-
icantly higher in the RVgroup than FC (p¼0.0053), and the number of expanded
blastocyst was higher with RV compared to SV (p¼0.04).

CONCLUSION: Cryopreservation of mouse epididymal spermatozoa us-
ing the vitrification technique described in this study is simple, fast, and cost-
effective with similar embryo successes for vitrification and conventional
cryopreservation methods as well as FC samples. However, blastocyst pro-
duction was more successful using RV spermatozoa than FC.

Supported by: This research was Supported by funding from the Education
Program in Reproduction and Development, Department of Obstetrics and
Gynaecology, Monash University.
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PRELIMINARY EVALUATION OF PGC DIFFERENTIATION PRO-
TOCOL IN RHESUS MODEL. S. Park, N. Vahidi, A. H. DeCherney,
E. F. Wolff. NICHD, NIH, Bethesda, MD.

OBJECTIVE: Functional oocyte differentiation from pluripotent stem cell
through primordial germ cell (PGC) holds promise as a future treatment for
female infertility, which has been shown to be successful in mouse models;
however there are many biologic and developmental differences between
mouse and human before these therapies could be transplanted into clinical
care. Therefore, higher order models such as rhesus macaque are needed to
test emerging stem cell technologies for their suitability as human treatments.
However, published PGC differentiation models in non-human primates are
lacking. The objective of this study is to develop rhesus differentiation pro-
tocol from pluripotent stem cells to PGCs.

DESIGN: In vitro study of rhesus iPSCs (rhiPSCs) differentiation into
PGC.
MATERIALS AND METHODS: rhiPSC were which were generated from

female rhesusmacaques using STEMCCAand pluripotency confirmedby tera-
toma formation. Undifferentiated rhiPSCs colonieswere dissociated and plated
as a monolayer culture and exposed to a two-step differentiation culture proto-
col. First, cells are cultured in activin A (20 ng/ml) in the presence of bFGF,
MEM-NEAA, beta-mercaptanol. Second, cultures are incubated with KO-
DMEM with BMP4 (0, 20, 50 or 100 ng/ml), BMP8 (0, 20, 50 or 100 ng/
ml), SCF (100 ng/ml), EGF (50 ng/ml) and LIF (10 ng/ml) in a low-attachment
plate to allow cell aggregation. Cell density concentrations of 5x103 and 5x104
/well in a 24-well platewere tested. Frequency ofmedia change (2, 3 or 4 days)
was tested and viability was assessed. Cellular aggregation was assessed as ev-
idence of differentiation, as well as RT-PCR and immunofluorescence staining
were performed for DDX4, STELLA, NANOS3 genes.
RESULTS: The highest cell viability and largest aggregate formation was

observed with 5.0x 104 /well compared to 5.0 x 103/well in a 24-well plate.
Optimal media changewas determined to be every 2-3 days. RT-PCR revealed
that 50 ng/mLof BMP4 andBMP8 led to higher up-regulation of STELLA and
DDX4 expression as compared to 20 ng/mLofBMP4 and BMP8or its absence
and no significant difference with 100 ng/ml. DDX4 protein expression in
immunofluorescence staining was confirmed suggesting that 50 ng/ml of
BMP4 and BMP8 are optimal to differentiate rhiPSCs to PGC like cells.
CONCLUSION: Here we have developed the first rhiPSC differentiation

protocol for PGCs. Ongoing studies are underway to optimize terminal dif-
ferentiation protocols for the rhiPSC derived PGCs into oocytes.
Supported by: Intramural NICHD.
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SUCCESSFULTELOMERELENGTHENING IN INDUCEDPLURIP-
OTENT STEM CELLS (IPSCS) DERIVED FROM HUMAN GRANU-
LOSACELLS (HGCS) OF WOMENWITH DIMINISHED OVARIAN
RESERVE (DOR). M. Gualtieri,a T. Miki,b K. Chung,a K. Bendikson,a

M. Francis,a R. J. Paulson.a aObstetrics and Gynecology, University of
Southern California, Los Angeles, CA; bBiochemistry and Molecular
Biology, University of Southern California, Los Angeles, CA.

OBJECTIVE: To investigate the feasibility of creating patient-specific
iPSCs derived from hGCs obtained from patients with DOR and their subse-
quent re-differentiation to functional rejuvenated hGCs.
DESIGN: In vitro experiment.
MATERIALS AND METHODS: We obtained hGCs from good prognosis

patients (n¼10) and DOR patients (n¼9) undergoing follicle aspiration during
IVF. Good prognosis was defined as FSH<10, AMH>2, and<35 years old. Pri-
mary hGCs were isolated from follicular aspirates and then passaged onto a cell
culture dish. Lentiviral transfection with OCT4, cMYC, KLF4, and SOX2 was
then performed to induce reprogramming. Pluripotency was investigated by
comparing immunohistochemistry (IHC), gene expression with human embry-
onic stem cells. After validation of pluripotency, telomere length of the primary
hGCsand iPSCswas determinedwithMonochromeMultiplex qPCR.The iPSCs
were subsequently re-differentiated to hGCsbyculturing the iPSCs inmedia con-
tainingWNT-3a,Activin-A, andBMP-4 for 5 days followed byFSHandMIS for
another 5 days. Successful differentiationwas investigated by comparing relative
gene expressionofFOXL2,CYP19A1,AMH, andFSHreceptors of the re-differ-
entiated hGCs to that of primary hGCs. Additional validation was accomplished
with quantification of estradiol and AMH production.
RESULTS: Successful attainment of pluripotency of the iPSCs was

confirmed as noted above. Telomere length was significantly shorter in the
hGCs of DOR patients compared to that of good prognosis patients
(p<0.05). After induced pluripotency, telomere lengths in iPSCs derived
from hGCs in the DOR patients were longer than those in the primary
hGCs, and were similar to the hGCs of good prognosis patients. After differ-
entiation, relative expression of FOXL2, CYP19A1, AMH, and FSH recep-
tors were elevated compared to undifferentiated iPSCs (p<0.05). Production
of Estradiol and AMH was also confirmed in the differentiated cells.
CONCLUSION: Successful induction of iPSCs from hGCs was

confirmed. The telomere length of hGCs obtained from DOR patients was
significantly shorter than that of hGCs of good prognosis patients, but was
successfully rejuvenated after induction of pluripotency. Human iPSCs
were successfully re-differentiated to functional hGCs. These data demon-
strate the feasibility of this approach to the reprogramming of impaired
hGCs to increase telomere lengths and potentially improve function.
Supported by: California Institute for Regenerative Medicine (CIRM)

grant no. TR3-05488.
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OPTIMAL METHODS FOR RECOVERY OF TRANSPLANTABLE
STEM CELLS FROM FROZEN/THAWED HUMAN TESTICULAR
TISSUE. H. Valli, M. Sukhwani, K. A. Peters, A. Althouse,
K. E. Orwig. Obstetrics, Gynecology and Reproductive Sciences, Magee
Womens Reseacrh Institute, University of Pittsburgh School of Medicine,
Pittsburgh, PA.

OBJECTIVE: Spermatogonial stem cell (SSC)-based technologies may
have application for preserving and/or restoring male fertility. We evaluated
the recovery of stem and progenitor spermatogonia from frozen/thawed
testicular cell suspensions versus testicular tissue fragments frozen at a
controlled rate (CR) or by vitrification.

DESIGN: Laboratory study using human tissue.
MATERIALS AND METHODS: Human testicular tissue was obtained

through the Center for Organ Recovery and Education with approval from
the University of Pittsburgh Institutional review board (#0506140). Testic-
ular tissue was digested with enzymes to produce a cell suspension and
frozen at CR or minced into large (6-10 mm3) or small (3-5 mm3) testicular
tissue fragments and frozen at CR or by vitrification. The efficiency of each
technique was analyzed by immunocytochemistry (ICC) for the spermato-
gonia marker UTF1 and human to nude mouse xenotransplantation.

RESULTS: Cryopreservationmethodhad a significant effect on the recovery
of UTF1 positive spermatogonia per gram of tissue (p<0.001). Large testicular
tissue fragments frozen at CR had the greatest number of UTF1 cells/g tissue
(14.9�2.2), followed by CR small (10.4�1.3), vitrified small (5.4�0.9), vitri-
fied large (4.4�0.5), and frozen/thawed cell suspension (1.5�0.2). The differ-
ence in UTF1 positive cell recovery from CR large tissue fragments versus CR
cell suspension was statistically significant (14.9 vs. 1.5, p¼0.027). Human to
nude mouse xenotransplants confirmed that recovery of transplantable SSCs
(colonies/g tissue) from CR small (1045.9�240.6) and CR large
(570.0�147.1) testicular tissue fragments was greater than the CR cell suspen-
sion (62.6�12.3, p<0.05). Recovery of transplantable stem cells from vitrified
small (562.4�186.0) and vitrified large (75.4�33.2) testicular tissue fragments
was not significantly greater than the CR cell suspension (p>0.05).

CONCLUSION: CR freezing of testicular tissue fragments (large or small)
leads to the greatest recovery of UTF1 positive spermatogonia and trans-
plantable SSCs. Recovery of SSCs from vitrified small testicular tissue frag-
ments was also very good. Freezing and thawing of intact testicular tissue is
compatible with several downstream applications, including testicular tissue
grafting, testicular tissue organ culture or digestion with enzymes to produce
a cell suspension for SSC transplantation.

Supported by: This work was Supported by NIH grants HD055475 and
HD061289, Magee-Womens Research Institute, Foundation and the Richard
King Mellon Foundation and the United States-Israel Binational Science
Foundation.

O-306 Wednesday, October 22, 2014 12:00 PM

CHARACTERIZATION OF THE PUTATIVE OVARIAN STEM CELL
MARKERDDX4BYMASSSPECTROMETRYANDFUSIONPROTEIN
ANALYSIS OF C-TERMINUS EXPRESSION. N. Vahidi,a S. Park,a

P. Weitzel,b J. Tisdale,b E. F. Wolff.a aNICHD, National Institutes of Health,
Bethesda, MD; bNHLBI, National Institutes of Health, Bethesda, MD.

OBJECTIVE: The existence of adult ovarian stem cells (OSCs) remains
contentious in part due to the controversial surface marker, DDX4, which
was purported to identify these elusive cells. DDX4 was historically consid-
ered an exclusively intracellular protein, but has been described to have a
COOH terminus domain expressed on the extracellular membrane which
could be used to isolate OSCs. Here we carefully characterize DDX4 in hu-
man OSCs (hOSCs) and rhesus OSCs (rhOSCs).

DESIGN: Basic Science.
MATERIALS AND METHODS: Cortical strips from rhesus macaques and

human ovaries were digested into single cell suspensions and labeled with pri-
mary antibody (DDX4,Ab13840) and secondaryAPC antibody.Using cell sort-
ing,DDX4positive andnegative cell fractionswere isolated.MassSpectrometry
was performed on sorted DDX4 positive cells, unsorted rhOSCs and rhesus
testes positive control. hOSCs were transduced with a lentiviral vector to induce
forced expressionof a fusionproteinofDDX4with aDDKtag at theC-terminus.
Imagestream analysis was performedon rhOSCs to characterizeDDX4 labeling
and in hOSCs using a monoclonal antibody specific to the DDK tag.

RESULTS: ImageStream analysis revealed that the highest staining with
the DDX4 antibody was found in anuclear cell fragments. While some live
rhOSCs exhibited strictly surface membrane labeling, another population ex-

hibited cytoplasmic staining, suggesting that a high proportion of labeling
with DDX4 antibody was occurring in dead and dying cells. In mass spec-
trometry, analysis of rhOSCs sortedDDX4 positive, demonstrated an absence
of DDX4, while testes positive control samples were found to contain a high
abundance.Transfection of hOSCs resulted in stable integration of theDDX4-
DDK protein and was confirmed in fixed and permeabilized cells by Image-
Stream analysis of DDKtag antibody labeling. In live transduced hOSCs,
high cell surface was observed using the DDX4 polyclonal antibody, while
no surface expression was observed using the DDKtag monoclonal antibody.
CONCLUSION: Using a more stringent induced overexpression

approach, we were unable to confirm extracellular expression of the DDX4
C-terminal epitope. The results obtained with the current polyclonal anti-
DDX4 antibody suggest prolific nonspecific binding and very little enrich-
ment for live, DDX4-expressing cells. Primitive OSCs may be present, how-
ever our data do not support the hypothesis that they can be identified and
isolated based on C-terminal DDX4 surface expression.
Supported by: Intramural NICHD and NHLBI.

O-307 Wednesday, October 22, 2014 12:15 PM

ENHANCEMENT OF TELOMERE MAINTENANCE USING TELO-
MERASE ACTIVATION IN HUMAN CELLS. L. G. Robinson, Jr.
M. L. Seth-Smith, L. Wang, F. Wang, D. L. Keefe. Obstetrics & Gynecol-
ogy, New York University Langone Medical Center, New York, NY.

OBJECTIVE: Telomeres are tandem repeatedDNA sequences at the ends of
chromosomes, which mediate aging by shortening with cell division and from
reactive oxygen in non dividing cells. Progressive telomere erosion culminates
in apoptosis and cell death. Polar body telomere length predicts IVF outcome
and embryoaneuploidy aswell as fragmentation.Overexpression of telomerase
lengthens telomeres, reverses the signs of aging and prolongs the life span of
treated animals. Cycloastragenol, a substance from the Astragalus plant (A.
propinquus), is a naturally occurring potent telomerase activator. The effect
of cycloastragenol on human embryonic stem cells has not yet been studied.
DESIGN: In vitro study of cycloastragenol’s effects on telomerase activity

and telomere length in human embryonic stem cells and fibroblasts.
MATERIALS ANDMETHODS: A novel monochrome multiplex quanti-

tative polymerase chain reaction (qPCR) (Cawthon 2009) assay measured
telomere (T) signals and single copy gene (S) signals in comparison to a
reference DNA to yield relative T/S ratios proportional to average telomere
length. Single-cell telomere length pre-amplification qPCR (Wang 2013)
measured telomere length in individual cells, telomeric repeat amplification
protocol (Kim 1994) measured telomerase activity, and universal single telo-
mere elongation length analysis (Bendix 2010) measured the shortest telo-
meres in NIH approved human ESC lines and fibroblasts as controls.
RESULTS: Cycloastragenol activates telomerasewithin 24 hourswith dura-

tion of over oneweek, doubles telomere length and preferentially lengthens the
shortest telomeres in both hESCs and fibroblasts. The greatest effects are seen
after 7 days when the relative telomere length in fibroblasts (0.420�0) doubles
compared to untreated cells (0.204�.000003) (R2¼0.994).
CONCLUSION: Telomerase activation using a natural plant product

lengthens telomeres in human embryonic stem cells and fibroblasts. Future
studies should determine whether telomere lengthening improves reproduc-
tive outcomes of women with advanced reproductive age.
Supported by:T.A. Sciences, NYUMedical School-Department ofOb/Gyn.

O-308 Wednesday, October 22, 2014 12:30 PM

DEVELOPMENT OFAVIABLE DOUBLE POTENCY FACTOR RE-
PORTER FOR HIGH THROUGHPUT SCREENS OF STRESS RE-
SPONSES IN EMBRYONIC STEM CELLS. E. E. Puscheck,a Q. Li,b

Y. Yang,b D. A. Rappolee.b aObstetrics and Gynecology, Wayne State Uni-
versity School of Medicine, Detroit, MI; bObstetrics and Gynecology, Wayne
State University School of Medicine, Detroit, MI.

OBJECTIVE: Stress induces differentiation (or loss of pluripotency) in
mouse embryos through AMPK activity. Here we construct and test viable
potency and AMPK activity reporters in the embryonic stem cells. The objec-
tive is to validate the effectiveness of using double potency (Oct4, Rex1) re-
porter in embryonic stem cells (ESC) to detect stress and double potency and
stress enzyme (AMPK) reporters to detect kinetic responses to stress.
DESIGN: Experimental.
MATERIALS AND METHODS: Mouse ESCs were infected with lenti-

virus expressing Oct4promoter-GFP or Rex1promoter-RFP expression vec-
tors and/or AMPK activity reporters (AMPKAR). AMPKAR enables
fluorescent resonance energy transfer (FRET) assays for real-time AMPK ac-
tivity in live cells. Single and double potency and stress enzyme reporter
expression in live stem cells were isolated by Fluorescence Activated Cell
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Sorter (FACS). Reporter ESCswere tested for stress-induced differentiation (or
loss of pluripotency) using hyperosmotic stress and results were compared to
our previously performed immunoblots tested for Oct4 and Rex1 levels.
FACS analysis was performed for intensity and stem cell subpopulation sizes.
High throughput testingwasperformed using afluorescence plate reader equip-
pedwith temperature andgas regulators.Dose andkinetic responseswere tested
in reporter ESCs for the following stressors: cigarette smoke condensate, IFN-
gamma, as well as hyperosmotic sorbitol (our positive control).

RESULTS: The doublepotency reporters (Oct4promoter-GFPandRex1pro-
moter-RFP) were successfully infected into ESCs with lentivirus. Three
different stressors showed stimulus induced decrease in potency using ESC ex-
pressing our reporter constructs. Hyperosmotic stress induces Rex1 loss but not
Oct4 loss after 72hrs in embryonic stem cells as assayed by fluorescence using
FACS or fluorescence plate reader similar to results from immunoblots. Ciga-
rette smoke condensates also induce Rex1 and Oct4 loss. IFNgamma does not
induce either Oct4 or Rex1 loss. AMPKAR construct was successfully ex-
pressed in mouse ESCs. AMPKAR stress kinetic studies are in progress.

CONCLUSION: Thesedouble reporter constructsweresuccessful indetecting
stresswithdifferentdosesof knownstressors.Thekinetic responsesare inprogress
and will be presented at the time of the ASRM annual meeting. We hope to use
these reporters in the future to detect embryo stress and potency changes.

O-309 Wednesday, October 22, 2014 12:45 PM

ISOLATION AND LONG-TERM CULTURE OF HUMAN SPER-
MATOGONIA STEM CELL. Z. Zhu,a Y. Guo,b S. Yang,a J. Wang,a

R. Tian,a Z. He,b,c Z. Li.a aShanghai Human Sperm Bank, Department of
Urology, Ren Ji Hospital, Shanghai Human Sperm Bank, Shanghai Jiao
Tong University School of Medicine, Shanghai, China; bStem Cell Research
Center, Ren Ji Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai, China; cShanghai Key Laboratory of Reproductive Medicine,
Shanghai, China.

OBJECTIVE: In vitro culture of spermatogonia stem cell would be benefit
to the research on spermatogenesis mechanism. For those who suffer from
azoospermia with a spermatogenesis arrest, there would be a hope to gain
functional gamete via inducing their own spermatogonia stem cells if we
could achieve long-term culture of these cells in vitro. However, in spite of
that the rodent spermatogonia stem cells had been cultured in vitro over
months successfully, there was few report on the long-term culture of human
spermatogonia stem cells, which wasmainly due to the fragile of human sper-
matogonia cells and the critical culture condition essential for them. This
work aimed to explore a gentleway to isolate human spermatogonia stemcells
and achieve a long-term in vitro culture of them.

DESIGN: Exploratory research.
MATERIALS AND METHODS: Human testis tissues of obstructive

azoospermia patients were obtained via surgery and digested into cell sus-
pension via two-step enzymatic digestion. Matrix selection was applied to
isolate the human spermatogonia stem cells. SGmediumwas used as the con-
dition medium for human spermatogonia stem cell culture. Immonuflores-
cence was carried out to characterize the isolated cells.

RESULTS: The isolated cells survived over 4 weeks in vitro with a good
morphology that was identical with human spermatogonia stem cells and
some of them formed colonies. Immonuflorescence showed that over 90%
isolated cells expressed the spermatogonia stem cell markers such as
GPR125, UCHL1, PLZF and GFRa-1.

CONCLUSION: Matrix selection would be a good way to isolated human
spermatogonia stem cells and SGmediumwas suitable for the long-term cul-
ture of these cells. Improvements should be made for a longer period of cul-
ture and a higher purity.

Supported by: This work was Supported by China National Key Project
(2010CB945200 to ZL), a key grant from National Nature Science Founda-
tion of China (31230048 to ZH), grants from National Science Foundation of
China (31171422 to ZH).
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SPECIAL RESEARCH PRESENTATION: ANTI-MULLERIAN HOR-
MONE LEVELS ARE DIFFERENT AMONG BRCA CARRIERS
COMPARED TO LOW-RISK, HEALTHY CONTROLS. L. Johnson,a

M. Sammel,b S. Domchek,c A. Schanne,a B. Ubani,a C. Gracia.a aReproduc-
tive Endocrinology and Infertility, University of Pennsylvania, Philadelphia,

PA; bBiostatistics and Epidemiology, University of Pennsylvania, Philadel-
phia, PA; cBasser Research Center for BRCA, University of Pennsylvania,
Philadelphia, PA.

OBJECTIVE: Retrospective studies suggest that ovarian function may be
compromised in BRCA carriers, but these findings have not been confirmed
in prospective studies. The purpose of this study is to compare Anti-Mulle-
rian Hormone (AMH) in BRCA carriers and low-risk, healthy controls.
DESIGN: Prospective cohort.
MATERIALS AND METHODS: Reproductive age menstruating women

tested for a BRCA mutation without a history of cancer treatment were re-
cruited nationwide through BRCA advocacy groups. Comparable healthy
women at low risk for hereditary breast/ovarian cancer were recruited as con-
trols. Subjects completed an online questionnaire and bloodspot home collec-
tion kit. Geometric mean AMH levels were compared between groups using
multivariable regression models adjusted for confounders, including age, hor-
monal contraceptive (HC) use, menstrual cycle phase, and geographic region.
RESULTS: 96 women (36 BRCA1, 37 BRCA2, and 23 controls) with

mean age of 31.4 years (range 19-45 years) participated. There were no sig-
nificant differences in baseline characteristics between groups. Serum and
bloodspot AMH values were highly correlated (Pearson’s r¼0.79,
p<0.0001) in 21 subjects with serum values. Age adjusted geometric mean
AMH levels were similar between groups. However, after adjusting for con-
founders, AMH was noted to be significantly lower in BRCA2 carriers
compared to healthy controls (2.48 vs. 4.39, p¼0.038). There was no signif-
icant difference in AMH levels between BRCA1 carriers and controls or be-
tween BRCA1 and BRCA2 women.

CONCLUSION: Compared to healthy low-risk controls, women with
BRCA2 mutations were found to have lower AMH after adjustment for con-
founders. This finding may impact decisions about use of assisted reproduc-
tive technologies and fertility preservation in this population.
Supported by:American Society for ReproductiveMedicine Fertility Pres-

ervation Grant (LJ); NIH T32 HD007440 (LJ); Basser Research Center for
BRCA (CG, LJ).

O-413 Wednesday, October 22, 2014 11:30 AM

SPECIAL RESEARCH PRESENTATION: EPIGENTIC PROFILES
IN ART PREGNANCIES. M. D. Pisarska,a G. M. Barlow,a N. Xu,b

M. O. Goodarzi,b V. Funari,c J. Williams, III,a aDept. of Ob/Gyn, Division
of Reproductive Endocrinology and Infertility, Cedars-Sinai Medical Center,
LosAngeles, CA; bDept. ofMedicine, Division of Endocrinology, Cedars-Si-
nai Medical Center, Los Angeles, CA; cGenomics Core, Cedars-Sinai Med-
ical Center, Los Angeles, CA.

OBJECTIVE: Pregnancies conceived using assisted reproductive technol-
ogies (ART) are associated with adverse outcomes. As more than 1% of ba-
bies born in the U.S. are conceived using ART, it is essential to determine
whether these adverse outcomes specifically result from the in vitro fertiliza-
tion (IVF) used in ART, or are related to the causes of the underlying infer-
tility. We hypothesize that IVF can induce epigenetic changes independent of
genetic predisposition to infertility, and that these changes have lasting ef-
fects on placental and ultimately fetal development.
DESIGN: To test our hypothesis, we used first trimester chorionic villous

samples (CVS) to compare epigenetic profiles in singleton pregnancies
conceived using IVF or non-IVF fertility treatments vs. those conceived
spontaneously.
MATERIALS ANDMETHODS: Genomic DNAwas extracted from CVS

samples from all three groups which had been preserved in RNAlater using
ALLPrep DNA/RNA Minikits (Qiagen). Purified genomic DNA (500 ng)
was bisulfite-converted and submitted to genome-wide Infinium HumanMe-
thylation450K BeadChip (Illumina). Detection P values were calculated to

AMH levels in BRCA1, BRCA2, and Low-Risk Controls

BRCA1 BRCA2 Control

BRCA1

vs

control

BRCA2

vs

control

BRCA1

vs

BRCA2

Age-

adjusted

2.19 (1.58-3.02) 1.52 (1.11-2.10) 2.30 (1.53-3.45) 0.85 0.12 0.12

Fully-

adjusted*

3.42 (2.23-5.26) 2.48 (1.62-3.80) 4.39 (2.52-7.65) 0.35 0.04 0.14

*Adjusted for age, HC use, menstrual cycle phase, and geographic region
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identify failed probes, and the methylation level of each CpG locus (beta
value) was calculated in GenomeStudio Methylation module. Possible
plate/batch effect was assessed visually by Principal Component Analysis,
and data was normalized using the Chip Analysis Methylation Pipeline
(ChAMP) package (implemented in R).

RESULTS: Genomic DNAs isolated from these CVS samples successfully
underwent bisulfite conversion. All samples had>99.9% call rate, and two in-
dependent technical replicateswere clustered tightly. Differentiallymethylated
loci are currently being analyzed in Ingenuity Pathway Analysis (IPA) to iden-
tify pathways that may be modified by IVF or non-IVF fertility treatments.

CONCLUSION: These results indicate that CVS samples from our Prena-
tal Biorepository that were preserved in RNAlater can be used for successful
isolation of high quality genomic DNA, and that this DNA is suitable for use
in epigenetic arrays. Further functional analysis is undergoing, and our find-
ings will determine whether there are epigenetic differences between the
groups that may affect placentation and fetal development.

Supported by: This work is Supported by grants from the American Soci-
ety for Reproductive Medicine, the NICHD (R01 HD074368), the Helping
Hand of Los Angeles, Inc.
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SPECIAL RESEARCH PRESENTATION: ISOLATION AND CHAR-
ACTERIZATIONOF CARDIAC SPECIFIC ENDOTHELIUM INMU-
RINE DEVELOPMENT AND HUMAN EMBRYONIC STEM CELL
DIFFERENTIATION. D. Reichman, K. Chao, L. Man,
Z. Rosenwaks, D. James. The Ronald O. Perelman & Claudia Cohen Center
for Reproductive Medicine, Weill Cornell Medical College, New York, NY.

OBJECTIVE: Embryonic programming is recapitulated in the context of
disease; little is known, however, regarding the signaling involved in endo-
thelial cell (EC) fate choice among cardiac progenitor cells (CPC). Human
embryonic stem cells (hESC) may elucidate mechanisms of cellular fate
choice among CPCs while also providing an unlimited source of cells with
regenerative properties for treatment of heart disease. We have developed a
hESC-based platform that enables identification of cardiac derived ECs
and used this system to interrogate signaling pathways regulating fate choice
within CPC derivatives during cellular differentiation.

DESIGN: in vitro cell culture/differentiation/analysis of human embry-
onic stem cells and in vivo developmental studies in mice.

MATERIALSANDMETHODS:Wemodified a cardiac specific hESC re-
porter line via lentiviral transduction, creating a dual reporter line in which
the Nkx2.5 promoter (cardiac) and the VE-Cadherin promoter (EC) drive
respective fluorescent proteins. We also used TALEN targeting to ‘‘knock-
in’’ CRE recombinase to the Nkx2.5 locus, allowing for lineage analysis of
Nkx derivatives. We defined culture conditions that enrich for double-posi-
tive cells (putative CECs), isolated this population via FACS, and analyzed
its molecular phenotype via RNA sequencing. We confirmed biologic rele-
vance of our findings with progeny of Nkx2.5-Cre, floxed-stop TdTomato,
VEGFR2 GFP, and floxed-beta catenin crosses in mice. We used a mouse
model of MI to test engraftment of embryonic CECs.

RESULTS: Lineage tracing in mouse revealed that cardiac crescent ECs
ancestrally express Nkx2.5. Cells expressing both reporters were evident day
9 of hESC differentiation. RNA sequencing revealed that WNT signaling was
increased in cardiomyocytes and decreased inCECs. Principal component anal-
ysis identified a signature similar to CECs from human fetal heart. Subsequent
inhibition of WNT during hESC differentiation increased the yield of CECs
(+42.9%�9.8%) at the expense of cardiomyocytes (-32.8%�6.8%, p¼ .027).
We subsequently knocked-downWNT signaling in Nkx2.5+ progenitors in or-
der to influence acquisition of EC identity in vivo. Pilot studies revealed that
mouse embryonic ECs engrafted and formed functional vessels after MI.

CONCLUSION: Cardiac ECs can be derived from hESCs. Persistent
WNT inhibition in progenitors drives CEC identity. This embryonic cell
type may have translational benefit as a regenerative or instructive input in
the context of disease and wound healing.

Supported by: Starr foundation, internal CRMI funding, KY Cha ASRM
grant.
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SPECIAL RESEARCH PRESENTATION: CHARACTERIZATION
OF PREGNANCY LOSS IN A POPULATIONWITH PREGNANCIES
REPORTED TO THE INFERTILITY FAMILY RESEARCH REGIS-
TRY (IFRR). J. E. Stern,a S. M. Gallagher,a M. B. Goldman,a

W. E. Gibbons.b aOb/Gyn and BioInformatics, Dartmouth Medicine,
Lebanon, NH; bOb/Gyn, Baylor College of Medicine, Houston, TX.

OBJECTIVE: To characterize the pregnancies in volunteers to the Infer-
tility Family Research Registry (IFRR) with regard to number of pregnancy
losses and to correlate repeat losses with the presence of infertility diagnoses
and health conditions.
DESIGN: Case-control analysis of a volunteer cohort.
MATERIALS AND METHODS: Participants in the IFRR are infertile,

fertile, donor and surrogate volunteers who enter self reported information
into a secure database. Initial data are entered when the volunteer joins the reg-
istry and is updated periodically. Volunteers (543) who reported one or more
pregnancies (total 1,311 pregnancies)were compared as to demographic charac-
teristics, pregnancyanddeliveryoutcomes, infertilitydiagnoses, andhealth.Two
logistic regression models were run:Model 1 comparedwomenwithR3 losses
(118 women, 568 pregnancies)to a referent group with< 3 losses (425 women
with 743 pregnancies); Model 2 compared women withR5 losses (29 women
and199pregnancies)with referent group<5 losses (514women, 1,112pregnan-
cies). Models were adjusted for race, ethnicity, BMI, smoking, and alcohol use
and used to generate odds ratios (AOR)and 95% confidence intervals (CI).
RESULTS: Three hundred eighty three volunteers (70.4%) reported one or

more losses. InModel1 thehigh lossgrouphad shorter durationoffirst pregnancy
(<12 weeks compared toR12 weeks: AOR 8.07 95%CI 4.62, 14.01) andmore
pregnancies with short duration (AOR 5.09, 95% CI3.95, 6.54), but did not have
more first pregnancies at%20 years. Number of live birth deliverieswas lower in
the high loss groupofModel 1 (1 ormorevs. none:AOR0.35, 95%CI 0.27, 0.45)
but longest time to pregnancy did not differ. Of infertility diagnoses,Model 1 had
moreunexplained (AOR,95%CI1.38, 3.51) and lessmale factor infertility (AOR
0.32, 95% CI, 0.185, 0.60). Hypertension (AOR 2.10, 95% CI 1.04, 4.25) and
eating disorders (2.75, 95% CI 1.28, 5.90) were more prevalent in the high loss
group of Model 1 whereas in Model 2 depression(AOR 2.39, 95% CI 1.08,
5.29), eating disorders (AOR 3.34, 95% CI 1.13, 9.86) and hypothyroidism
(AOR 3.20, 95%CI 1.40, 7.32) weremore prevalent in the high loss group. Hav-
ing2ormoremedical indications vs. none increased risk in bothmodels:Model 1
(AOR 2.15, 95% CI 1.12, 4.12); Model 2 (AOR 6.93, 95% CI 2.10, 22.91).
CONCLUSION: Volunteers to the IFRR exhibit a high rate of pregnancy

loss and an increasing number of losses is associated with earlier stage preg-
nancy loss and medical indications.
Supported by: ASRM.
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‘‘SPECIAL RESEARCH PRESENTATION’’ ENDOTHELIN REGU-
LATION OF CYR61 IN UTERINE LEIOMYOMAS. K. Wallace,a

K. Chatman,a S.-K. Spencer,a V. Johnson,a B. LaMarca.b aObstetrics & Gy-
necology, University of MSMedical Center, Jackson, MS; bPharmacology &
Toxicology, University of MS Medical Center, Jackson, MS.

OBJECTIVE: Genetic studies have identified imbalances in angiogenic
factors such as cysteine –rich protein 61 (Cyr61) and platelet derived growth
factor-C (PDGFC) in women with uterine leiomyomas. Low oxygen condi-
tions, hypoxia, have been shown as a possible mechanism to increase endo-
thelin-1 and potentially lead to aberrant expression of Cyr61 and PDGFC.
The objective of this study was to determine if hypoxia induces Cyr61 secre-
tion from fibroid smooth muscle cells (mSMCs) to levels comparable to secre-
tion from myometrial smooth muscle cells (fSMCs) through activation of the
Endothelin-A (ETA) receptor.
DESIGN: Basic science research study using human tissue samples.
MATERIALS AND METHODS: Fibroid and myometrium tissue were

excised from the uterus ofwomen undergoing hysterectomies for uterine fibroids
(n¼3). Tissue was washed in phosphate-buffered saline and digested in collage-
nase solution for 6hrs. The resultant smooth muscle cells were grown until
confluent, trypsinized and seeded at 50,000 cells/well and cultured under nor-
moxia (6% oxygen) or hypoxia (1% oxygen) for a period of 24hrs with/without
1mM of endothelin A (ETA) receptor antagonist. Tissue explants were cultured
under similar conditions. Cyr61 was measured from cell culture supernatant us-
ing aQuantikine ET-1ELISA.Resultswere analyzedwith paired student’s t-test.
RESULTS: Fibroid explants secreted less Cyr61 (73.12+29.8pg/mg/mL)

compared to myometrium explants (225.7+64.1pg/mg/mL) when cultured un-
der normoxic conditions. Blockade of the ETA receptor did not significantly in-
creaseCyr61 expression in fibroid explants (67.24+25.5pg/mg/mL). Therewas
no significant difference in fSMCCyr61 secretion compared to mSMCs under
normoxia (44.73+7.5 vs. 39.22+28.04pg/mg/mL) . Blockade of the ETA recep-
tor did not significantly increase Cyr61 under either normoxic (18.85+7.09pg/
mg/mL) or hypoxic (28.72+25.18pg/mg/mL) conditions in fSMCs.
CONCLUSION: These results indicate that during hypoxia Cyr61 secre-

tion may not be regulated through the ETA receptor in uterine fibroids.
Supported by: Grant by American Society of Reproductive Medicine.
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NURSING/SEXUALITY

O-310 Wednesday, October 22, 2014 03:45 PM

OCCUPATIONAL USE OF HIGH LEVEL DISINFECTANTS AND
TIME TO PREGNANCY AMONG NURSES. A. J. Gaskins,a

C. C. Lawson,b J. W. Rich-Edwards,a S. A. Missmer,a F. Laden,a

J. E. Chavarro.a aHarvard School of Public Health, Boston, MA; bNational
Institute of Occupational Safety and Health, Cincinatti, OH.

OBJECTIVE: To examine the relationship between occupational use of
high level disinfectants among nurses and time to pregnancy (TTP).

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Our study included 2,581 women

trying to become pregnant or with a recent planned pregnancy in the
Nurses’ Health Study 3 cohort (2010-present). Every 3 to 6 months
women report the duration of their pregnancy attempt. Women were
considered at risk of pregnancy for the duration of their pregnancy
attempt until they became pregnant, stopped trying to become pregnant,
or were lost to follow-up. Occupational exposure to agents used to disin-
fect medical instruments, devices, or supplies was self-reported on the
baseline questionnaire. Multivariable Cox proportional hazards models
for discrete survival time were used to estimate the fecundability odds ra-
tios (FOR) and 95% confidence intervals (CI) adjusting for age, race,
BMI, smoking, and marital status.

RESULTS: Nurses who reported current exposure to high level disinfec-
tants had a 22% reduction in fecundity (longer TTP) compared to nurses
who were never exposed (FOR¼0.78 [95% CI 0.67, 0.90]). A longer TTP
was associated with current use of glutaraldehyde (FOR¼0.77 [95% CI
0.62, 0.96]) but not with ortho-phthalaldehyde (FOR¼1.02 [95% CI 0.66,
1.56]), peracetic acid (FOR¼1.27 [95% CI 0.82, 1.97]), or hydrogen
peroxide (FOR¼0.74 [95% CI 0.54, 1.02]). Consistent use of R3 types of
protective equipment was rare (6.7%) but significantly protected exposed
women against longer TTPs. When specific types of equipment were exam-
ined, only consistent use of a water resistant gown or respiratory protection
(not including surgical mask) significantly protected exposed women against
longer TTPs. Use of a disinfection system with dedicated ventilation, eye
protection, or protective gloves appeared to be beneficial however they did
not reach statistical significance.

CONCLUSION: Occupational use of high level disinfectants, particularly
glutaraldehyde, is associated with reduced fertility among women. Nurses
using high level disinfectants should be advised to use the recommended pro-
tective equipment as thesemight mitigate the fertility impairments associated
with high level disinfectant use.

Supported by: NIH grant T32HD060454 and contract 200-2013-M-54978
from CDC/NIOSH.
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GNRH-AGONIST SHORT PROTOCOL VERSUS GNRH-ANTAGO-
NIST FOR OVARIAN STIMULATION IN IVF. J. J. Taylor. City
Fertility Centre, Brisbane, Queensland, Australia.

OBJECTIVE: The objective of this study was to compare clinical out-
comes of short agonist cycles and antagonist cycles in IVF.

DESIGN: This retrospective analysis compares the clinical outcomes of
5967 cycles between January 2009 and December 2013 across an Australian
multi centre clinic. The agonist group contained 1344 patients compared to
4623 patients in the Antagonist group. Statistical analysis used Chi squared
test.

MATERIALS AND METHODS: The agonist group contained 1344 pa-
tients compared to 4623 patients in the Antagonist group. Statistical analysis
used Chi squared test.

RESULTS: The mean maternal age was not statistically significant be-
tween the two groups, 37.5 for the agonist group and 36.4 for the antagonist.
Retrospective analysis failed to detect a difference in the duration of ovarian
stimulation between the cycles. We found an average of 10 days of stimula-
tion for both cycle types. There was no significant statistical difference
(p<0.5) in the number of eggs collected for each group, 7.8 in the agonist
group and 9.5 in the antagonist group. The literature does suggest that fewer
eggs are collected with antagonist cycles however this has not been our expe-
rience(6). For both stimulation groups, clinical pregnancy rates were not sta-
tistically different however there was a trend towards higher pregnancy rates
across all ages in the antagonist group. Hospital admissions for moderate
OHSS during the study period were not statistically different between the

two groups however there was a lower number of admissions for moderate
OHSS in the antagonist group. There were no hospital admissions for severe
OHSS in either group.
CONCLUSION: This retrospective analysis Supported the current body of

evidence indicating that GnRH- antagonist cycles reduce the risk of OHSS
without negatively affecting pregnancy rates. In fact, although not statisti-
cally significant, our study indicated a trend towards increased pregnancy
rates with GnRH-antagonist cycles. Slightly lower rates of hospital admis-
sion in the antagonist group is consistent with current research.
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THE EFFECT OF LIFESTYLE FACTORS ON ANTI-MULLERIAN
HORMONE (AMH) LEVELS IN INFERTILE JAPANESE
WOMEN. M. Nakayama,a E. Kamisawa,b H. Kawauchi,c Y. Asada.d
aSchool of Nursing, Osaka Prefecture University, Habikino, Osaka, Japan;
bSchool of Nursing, University of Fukui, Yoshida, Fukui, Japan; cKitasato
University Hospital, Sagamihara, Kanagawa, Japan; dAsada Ladies Clinic,
Nagoya, Aichi, Japan.

OBJECTIVE: Anti-M€ullerian hormone (AMH) is commonly used in clin-
ical settings to measure fertility as it can provide an indication of ovarian
reserve. Only a few studies however have explored how lifestyle factors
affect AMH levels. The purpose of this study was to investigate whether life-
style factors correlate with AMH levels in infertile Japanese women.
DESIGN: Cross-sectional study.
MATERIALS ANDMETHODS: All 2319 participants were infertile Jap-

anese women undergoing infertility treatment across 6 ART clinics in Japan.
AMH levels were measured using the AMH Gen II EUSA kit and lifestyle
factors (BMI, smoking habits, alcohol consumption, coffee intake, physical
activity, and sleeping patterns) were measured via a questionnaire. We
analyzed the association between lifestyle factors and AMH levels by using
Student’s t-tests and examined how lifestyle factors affect AMH levels by us-
ing multiple linear regression analysis.
RESULTS: The average age of participants was 36.15�4.64 years (range:

20–48) with a mean duration of known infertility of 38.78 months. AMH
levels ranged from 0.01 ng/ml to 58.60 ng/ml, with a mean of 3.57 ng/ml.
Mean BMI was 20.92 (range: 15.24–38.57) and between-groups analysis
showed that those with BMI below 25 had higher AMH levels than those
with BMI of 25 and above (p ¼ .08). Drinking coffee daily was significantly
associated with AMH levels (p< .001) and multiple regression analysis indi-
cated that total R2 was .007 (p ¼ .002).

CONCLUSION: Our results suggest that AMH levels are associated with
lifestyle factors among infertile Japanese women and that there is a need to
educate infertile women on the impact of their lifestyle choices.
Supported by: JSPS KAKENHI Grant 24500833.
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PREVIOUS INFERTILITY TREATMENT ASSOCIATED WITH
DIFFERENTLEVELSOF PREGNANCYRELATEDANXIETYDUR-
ING IN-VITRO FERTILIZATION PREGANCIES. E. Stevenson,a

R. Sloane,a C. Bergh.b aDuke Univ, Durham, NC; bRMANJ, Basking Ridge,
NJ.

OBJECTIVE: In-vitro fertilization (IVF) is stressful; however, little is
known if that stress carries into resulting pregnancies. This study examined

The multiple regression analysis

lifestyle factors(daily) Beta P-value R2

.007
smoking habits .013 .539
alcohol consumption .024 .265
coffee intake -.080 .000***
physical activity -.029 .186
regular sleeping -.013 .552
BMI -.034 .113

***p< .001
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whether previous lesser-means treatments for infertility were associated with
pregnancy-related anxiety during IVF pregnancies.

DESIGN: Prospective, cross-sectional.
MATERIALS ANDMETHODS: Subjects were recruited from an infer-

tility center in NJ. Women currently pregnant by IVF, between 25 and 40,
singleton or twin, and medically low-risk participated at one time point
between 12 and 18 weeks gestation. Subjects completed a survey about
their demographic data, previous treatments for infertility including
Clomiphene Citrate or gonadotrophins/Intercourse (CGI) only, IUI/Inter-
course (IUII) only, Clomiphene Citrate or gonadotrophins/IUI (CGIUI),
or no previous treatment (NT) as well as their perception of anxiety spe-
cific to pregnancy using the Pregnancy-Related Anxiety Measure
(PRAM). In order to explore groups of subjects in the database, Latent
Class Analysis (LCA) was used with the group definition variables
including stimulated IUI, IUI alone, age, number of IVF cycles, number
of miscarriages, income, previous children, gestational size, and history
of laparoscopy, PGD, or saline sonogram. Groups were evaluated for dif-
ferences in PRAM levels using ANOVA.

RESULTS: 144 subjects participated and were highly educated, affluent,
married, and primarily white. The LCA process yielded two groups that on
average had similar levels on most items except for use of IUI and/or ovarian
stimulation. This information was used to generate four exhaustive andmutu-
ally exclusive groups: CGI, IUII, CGIUI, or NT. ANOVA found that those in
the CGI group had statistically significantly higher PRAM scores than the
CGIUI (p¼0.0036) and the NT group (p¼0.0013), and near significance
from the IUII group (p¼0.0529).

CONCLUSION: Women who become pregnant via IVF and had a history
of lesser-means of treatment with ovarian stimulation (CC or gonadotropins)
without IUI, experience more pregnancy-specific anxiety. One possible
explanation is that women undergoing treatment without IUI are more likely
to have a unexplained infertility diagnosis. Patients experiencing infertility
are often relieved at having a ‘‘cause.’’ It gives them a focus and hope for a
solution to a specific problem. It is not a stretch to imagine that the ambiguity
and uncertainty of ‘‘unexplained’’ infertility causes a higher level of stress,
which carries into the pregnancy. This is an important consideration for
nurses, as these patients may require additional emotional support.

Supported by: $1000 grant from the McRae Foundation and a $1000 grant
from Sigma Theta Tau, Upsilon Chapter.
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RISK FACTORS FOR SEXUAL DYSFUNCTION IN BRCA1 AND
BRCA2 (B1/2) MUTATION CARRIERS FOLLOWING RISK-
REDUCING SALPINGO-OOPHORECTOMY (RRSO). J. L. Chan,
S. Senapati, L. N. C. Johnson, L. DiGiovanni, C. Voong, S. F. Butts,
S. M. Domchek. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: While RRSO is associated with a decreased risk of breast
and ovarian cancer and improved survival in B1/2, the risk of surgical meno-
pause and its effect on quality of life is poorly understood. Previous studies
have reported poor sexual function in this population.We aim to identify pre-
dictors of sexual dysfunction.

DESIGN: Cross-sectional survey.
MATERIALS ANDMETHODS: B1/2 carriers who had undergone RRSO

were ascertained through national advocacy groups for hereditary ovarian/
breast cancers. Demographics, medical history, sexual function (Female
Sex Function Index [FSFI]), sleep (Pittsburgh Sleep Quality Index
[PSQI]), depression and anxiety (Hospital Anxiety Depression Scale
[HADS-D, HADS-A]) were assessed by online questionnaires. Characteris-
tics of patients reporting severe sexual dysfunction, as defined by lowest
quartile of FSFI scores [<13.6, SD 4.1] were analyzed using Chi-square,
Mann-Whitney U and logistic regression modeling to identify predictors of
poor sexual function, adjusting for confounders as appropriate.

RESULTS: In the 456 women surveyed, sexual dysfunction was reported
in 78.5% (FSFI score%26.55, mean 17.56). Case depression (14%) and anx-
iety (17%) were prevalent and independently associated with sexual dysfunc-
tion (case depression 16% vs 5.6%, p¼ .001; case anxiety 19.2% vs 6.7%,
p¼ .0004, for FSFI %26.55 vs. FSFI >26.55). Predictors of the most severe
phenotype of sexual dysfunction were identified. Obesity (BMI >30), poor
sleep (PSQI >5), prior mastectomy, age and age at RRSO were associated
with lowest quartile of FSFI score (p¼ .04, p¼ .02, p¼ .04, p¼ .02, p¼ .02
respectively), and lowest quartile of individual domains of the FSFI (Desire,
Arousal, Orgasm, Satisfaction, Lubrication, Pain). Hot flashes, night sweats,
history of cancer, exposure to chemotherapy, hysterectomy, time since RRSO
and hormone replacement therapy (HRT) were not associated with sexual

dysfunction (p>.05). After adjusting for age, obesity and antidepressant
use, case depression remained the most significant predictor for sexual
dysfunction (OR 3.8, 95%CI 2.1-7.0).
CONCLUSION: Depression, anxiety and poor sleep are risk factors for

sexual dysfunction in this RRSO cohort with depression being the strongest
predictor of lowest FSFI scores. Interestingly, HRT use was not associated
with sexual function. Psychiatric disorders may be underdiagnosed and/or
undertreated in this cohort. Further studies are needed to characterize the
role these disorders and treatments play in sexual dysfunction after surgical
menopause.
Supported by: NIH 5K12HD001265-14 (SS), NIH T32 HD007440 (LJ),

NIEHS 5P30ES013508-07 (SB), Basser Center for BRCA (SD), Susan G.
Komen SAC10003 (SD).
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PSYCHOLOGICAL STRESS AND SEXUAL FUNCTION OF MALE
PARTNER OF INFERTILE COUPLE DURING FERTILE
PERIOD. S.-H. Song,a D. S. Kim,a H. J. Kim,a J. W. Kim,b

S.W. Ryu,b J. Y. Hong,c T. K. Yoon.b aDepartment of Urology, Fertility Cen-
ter, CHAGangnamMedical Center, CHAUniversity, Seoul, Korea; bDepart-
ment of Obstetrics andGynecology, Fertility Center, CHAGangnamMedical
Center, CHAUniversity, Seoul, Korea; cDepartment of Urology, CHA Bung-
dang Medical Center, CHA University, Seongnam, Korea.

OBJECTIVE: Infertility is a major source of life stress and might be asso-
ciated with sexual dysfunction. We evaluated the sexual function and stress
level during timed intercourse (TI) in male partner of infertile couples.
DESIGN: A prospective survey study.
MATERIALS AND METHODS: A total of 236 male partners of couples

with more than 1 year of infertility period seeking medical care or an evalu-
ation of couple infertility were included. The participants completed the In-
ternational Index of Erectile Function (IIEF) -5 questionnaire for evaluation
of sexual function. The patients were also asked about the usage of phospho-
diesterase type 5 inhibitor (PDE5-I) such as sildenafil or tadalafil for erectile
dysfunction (ED) treatment. Stress related to timed intercourse during fertile
period was measured using ten-division visual analog scale (VAS) question-
naire. Patients with azoospermia, hypogonadism, underlying chronic medi-
cal disease, previous exposure to gonadotoxin were excluded.
RESULTS: All patients had a comprehensive interview, physical examina-

tion, semen analysis, and/or hormonal profile study. The VAS score of sexual
relationship stress was significantly different between fertile period and non-
fertile period. (non-fertile period: 2.1�2.2 vs. fertile period: 3.4 �2.6, p <
0.001). The incidence of mild to moderate ED (IIEF-5 score, % 16) in
men of infertile couple was 8.9% (21/236) and the incidence of mild ED
(IIEF-5 score, 17-21) was 42% (99/236). However, only 5.8% (12/236)
have used PDE5-I for ED treatment during fertile period.
CONCLUSION: Male partners of infertile couple experience significantly

higher TI related stresses during fertile period. Sexual dysfunction is also
common in male partners of infertile couple. Medical personnel dealing
with infertile couple should be aware of the male patient’s problem and be
able to give better counselling.
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QUANTIFICATION OF SELF-PERCEIVED DELAYED EJACULA-
TION. A. G. Winter, A. Bolyakov, D. A. Paduch. Department of Urology
and Reproductive Medicine, New York Presbyterian Hospital- Weill Cornell
Medical Center, New York, NY.

OBJECTIVE: Of male sexual dysfunctions, delayed ejaculation (DE), is
one of the most poorly defined and least understood phenomena. We
collected data on ejaculatory function in a cohort of men presenting with
self-perceived DE and a cohort of asymptomatic men to quantify and charac-
terize DE.
DESIGN: Case-control study.
MATERIALS AND METHODS: Male volunteers with no ejaculatory

complaints were included as control subjects (Group 1, n¼56). DE cases
(Group 2, n¼36) were defined after meeting two criteria: 1) a presenting
complaint of ejaculatory dysfunction, 2) responses of ‘‘often’’ or ‘‘always’’
to the survey, ‘‘How often has it taken you longer to ejaculate that you would
like to?’’ All men underwent hormonal evaluation, including total testos-
terone (TT). Sexual function was assessed using validated instruments
(Male Sexual Health Questionnaire- MSHQ).
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RESULTS: Amongst age-matched participants over 40, men with DE had
a median longer time to ejaculate during sex (35 vs. 7.5 minutes, p<0.001)
and masturbation (25 vs 5 minutes, p<0.001). Across all age groups, DE
was associated with lower TT (480ng/dL vs 623ng/dL, p¼0.004), worse ejac-
ulatory function and bother (p<0.001, all MSHQ-Ej responses).

CONCLUSION: Men with self-perceived DE have a quantifiable delay in
time-to-ejaculation, both during sex and masturbation. This delay is associ-
ated with significant bother and reduced ejaculatory function across a vali-
dated instrument. A robust definition of DE is needed to further the study
and management of this condition.

Supported by: Theresa & Frederick Dow Wallace Fund of NYCT.
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FERTILITY COUNSELING FOR THE ADOLESCENT GIRL – A
SYSTEMATIC REVIEW AND PRACTICE GUIDE. R. Kudesia,
M. Petti, H. J. Talib, S. E. Pollack. Albert Einstein College of Medicine,
Bronx, NY.

OBJECTIVE: Evidence supporting best practices for providing fertility
counseling for female adolescents is lacking. Adolescent girls desire repro-
ductive information, yet they frequently do not access it. The objective of
this study was to review existing literature regarding fertility counseling in
the adolescent population and to create a practice guide to assist providers
in achieving a successful dialogue.

DESIGN: Systematic review.
MATERIALS AND METHODS: A detailed PubMed search was per-

formed using the terms ‘‘adolescent’’ and ‘‘fertility’’. Further terms were
added to cover specific fertility-related conditions. References of reviewed
articles were also used to identify existing literature. Papers were included
if written in English and if deemed relevant by two independent researchers.
Professional society guidelines were also reviewed and informed develop-
ment of our practice guide.

RESULTS: 68 studies and 9 published guidelines were identified. Twenty
studies related to sexual education and adolescents’ access to reproductive
care, and revealed that though adolescents are interested in learning about
sexuality and reproduction, this is overlooked during the standard office
visit. As a result, adolescents often turn to less reliable sources, such as
peers or the Internet. There was no literature on routinely discussing fertility
with healthy teens. The remaining 48 studies addressed specific fertility-
related conditions, most frequently menstrual irregularities (11), oncofertil-
ity (8) the polycystic ovary syndrome (7) and sexually-transmitted
infections (6). Outside of articles on oncofertility, the literature we reviewed
rarely mentioned future fertility, despite acknowledgement that many of
these adolescents ultimately desire children and may have enhanced fertility
concerns compared to healthy teens. A practice guide was created to assist
in provision of critical reproductive health and fertility information to the
female adolescent.

CONCLUSION: Providers caring for adolescent girls have the opportunity
to provide fertility counseling as part of a larger reproductive health conver-
sation that adolescents desire, and may benefit from. Identifying potential
future fertility issues, understanding age-related fertility decline and aiding
in health optimization prior to future conception may empower the adoles-
cent to make informed reproductive decisions. Utilization of the suggested
guide will enhance providers’ fertility counseling approach and delineate
when more detailed counseling is warranted.

MALE REPRODUCTION AND UROLOGY - RESEARCH
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BACK-UP CONTRACEPTION AFTER VASECTOMY: INSIGHTS
FROM THE PREGNANCY RISK ASSESSMENT MONITORING
SYSTEM (PRAMS), 2007-2010. J. R. Gannon,a L. Williams,b

L. Warner,b M. E. O’Neil,b K. Aston,a D. T. Carrell,a V. Grigorescu,b

D. Jamieson,b M. Eisenberg,c J. M. Hotaling.a aDivision of Urology, Univer-
sity of Utah, Salt Lake City, UT; bCenters for Disease Control and Preven-
tion, Centers for Disease Control and Prevention, Atlanta, GA;
cDepartment of Urology, Stanford University, Palo Alto, CA.

OBJECTIVE: Although AUA guidelines recommend use of back-up
contraception until sterility is proven after a vasectomy, the frequency of
use and method of contraception in this setting remain largely unknown.

DESIGN: Analysis of data from Pregnancy Risk Assessment Monitoring
System (PRAMS), a population-based surveillance system maintained by
CDC and state health departments of women surveyed 2-6 months following
delivery of a live birth.
MATERIALS AND METHODS: Data from women residing in 15 states

and New York City who participated in PRAMS between 2007 and 2010.
The use of back-up contraception bywomen having a partner with vasectomy
was assessed through descriptive statistics. Back-up contraception was clas-
sified into highly, moderately and less effective methods. Among women re-
porting partner vasectomy, multivariable logistic regression was used to
assess predictors for use of back-up contraception compared with no contra-
ception.
RESULTS: Among 48,519 women who recently had a live birth 2.9%

(n¼1443) reported their partner had a vasectomy. Of those reporting their
partner had a vasectomy, 42% (95% CI:38.5%-45.9%) reported use of addi-
tional contraception while 58%(95% CI: 4.1%-61.5%) did not. Of couples
using a second method, 23% reported use of a highly effective method (tubal
ligation [17%] IUD [6%] or implant [1%]); 35%, a moderately effective
method (pill [29%], patch [1%], ring [1%] or injectable [3%]) and 48%, a
less effective method (condoms [38%], withdrawal [7%], and rhythm/dia-
phragm/spermicide [3%]). Multivariable modeling revealed that use of
backup contraception was more than twice as high for first births versus
with 4th or higher births [adjusted odds ratio¼2.27 (1.12-4.54)]; no other fac-
tors were statistically significant.
CONCLUSION: The majority of women reporting partner vasectomy

following a recent live birth do not use backup contraception. Among those
using, the majority used methods classified as less effective. Lack of back up
contraception and use of less reliable contraception may contribute to the
higher rates of pregnancy shortly following vasectomy. Surveys like PRAMS
may be used to monitor women’s understanding of provider recommenda-
tions related to use of highly effective back-up contraception following part-
ner vasectomy.
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‘‘SPECIAL RESEARCH PRESENTATION’’ IDENTIFICATION OF
ABERRANT MOLECULAR PATHWAYS IN UNEXPLAINED NON-
OBSTRUCTIVE AZOOSPERMIA. P. L. Yango,a J. F. Smith,b

E. Altman,a S. Choudhry,b N. D. Tran.a aDepartment of Obstetrics, Gynecol-
ogy and Reproductive Sciences, University of California San Francisco, San
Francisco, CA; bDepartment of Urology, University of California San Fran-
cisco, San Francisco, CA.

OBJECTIVE: Spermatogenesis is maintained by interactions between
spermatogonial stem cells (SSCs) and somatic cells within the testicular
niche. However, it is unknown whether defects in either the germ or somatic
compartments or a combination of the two are attributed to nonobstructive
azoospermia (NOA). The aim of this study is to elucidate the pathophysi-
ology of NOA.
DESIGN: In vitro SSC culture and protein/molecular analyses of SSCs and

somatic cells from normal and patients with unexplained NOA.
MATERIALS AND METHODS: SSCs and testicular somatic cells were

isolated by fluorescence activated cell sorting (FACS) from testicular bi-
opsies for culture under time-lapse photography and RNA-seq. Differential
gene expression was defined by >2 fold change, validated with Fluidigm,
and analyzed with Ingenuity Pathway Analysis (IPA).
RESULTS: NOA SSCs exhibited a 50% decrease in the rate of colony for-

mation with smaller colony size in comparison to normal SSCs regardless if
they were co-cultured with somatic cells collected from NOA or normal pa-
tients. Analyses of culture media from NOA patients demonstrated signifi-
cantly higher levels of inflammatory chemokines (CCL2-5) and
interleukins (IL1b, 6, 8, 12). RNA-seq of SSCs and somatic cells from
NOA patients showed 79 (72 upregulated) and 590 (423 upregulated) differ-
entially expressed genes, respectively, in comparison to normal patients. IPA
analyses demonstrated activation of the TNF and NFkB pathways in both
NOA SSCs and somatic cells. In contrast, genes involved in retinoic acid re-
ceptor activation, biosynthesis, and apoptosis signaling were highly ex-
pressed specifically in NOA somatic cells. Interestingly, genes involved in
reduction of oxidative stress (Vitamin C and pentose phosphate pathways)
were also highly expressed only in NOA somatic cells.
CONCLUSION: Activation of the inflammatory cascade through the TNF

and NFkB pathways in both the germ and somatic compartments play an
essential role in the pathogenesis of NOA. While NOA somatic cells were
able to activate antioxidative pathways, this was not observed in NOA
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SSCs. Furthermore, this defect was more pronounce in the SSC population as
colony formation continued to be compromised even when co-cultured in
normal somatic cells.

Supported by: ASRM new investigator, UCSF RAP.
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DECLININGDNADOUBLE STRANDBREAKREPAIRRESULTS IN
MALEREPRODUCTIVEAGING. R. Stobezki,a S. Titus,a D. Halicka,a

Z. Darzynkiewicz,a K. Oktay.a,b aNew York Medical College, Valhalla, NY;
bInnovation Institute for Fertility Preservation and IVF, New York, NY.

OBJECTIVE: Mounting evidence puts the blame on increased DNA dam-
age as the underlying cause for somatic aging. Recent research showed that
age-related decline in DNA double strand break (DSB) repair and as a result,
accumulating DSBs may also be responsible for oocyte aging1. In this study,
we evaluated whether the same mechanism has a role in male gamete aging.

DESIGN: Experimental study.
MATERIALS AND METHODS: First, young (2-3 month old) and repro-

ductively senescing old (10-14 month) wild type (WT) male mice were stud-
ied to determine the impact of age on sperm DNA damage and repair. Then,
to determine the vitality of intact DNA DSB repair in maintaining male
reproductive health, we inbred a transgenic BRCA1-mutant mouse colony,
which has impaired DNA DSB repair function. These were studied at 2-3
months of age. Sperm were isolated from the vas deferens to observe: a)
the extent of DNA DSBs as reported by histone H2AX phosphorylation
(gH2AX) utilizing laser scanning microscopy; and b) the expression of
key DNA DSB repair genes relative to GAPDH by qRT-PCR analysis of ex-
tracted spermRNA. Lastly, we compared the BRCA1-mutant mice toWT for
litter size and sperm concentration.

RESULTS: We observed a significant increase in the expression of gH2AX
in old vs. young WT mice (18.60�4.19 vs. 5.26�0.706, n¼9; p¼0.006). This
increase was associated with a decline in the relative expression of key DNA
repair genes with age, including MRE11 (0.130�0.213 vs. 0.015�0.244,
n¼5; p¼0.019), DMC1 (0.00046�0.127 vs. 0.000312�0.188, n¼5;
p¼0.003), RAD50 (0.00022�0.330 vs. 0.000156�0.154, n¼5; p¼0.045),
RAD51 (0.0098�0.401 vs. 0.0027�0.440, n¼3; p¼0.046), ATM
(0.010�0.168 vs. 0.007�0.207, n¼5; p¼0.008), and BRCA1 (0.075�0.130
vs. 0.067�0.079, n¼5; p¼0.024). The BRCA1-mutant mice showed a signif-
icant increase in DNA DSBS as reported by gH2AX expression (20.85�5.19
vs. 5.26�0.706, n¼9; p¼0.02) when compared to similar age WT mice.
Furthermore, BRCA1-mutant male mice resulted in smaller litter size when
mated with WT females compared to when WT males were mated with the
same (3.22�2.33 vs. 6.88�1.27, n¼9; p¼0.0008) and they were found to
have lower sperm concentration (1,621.4 x103�0.074 vs. 2,006.3
x103�0.087, n¼6; p¼0.013).

CONCLUSION: These data strongly suggest that declining DNA DSB
repair results in spermatozoa aging. Exploitation of this mechanism may
result in future medical interventions to curb reproductive senescence in
males.

Supported by: NIH R01 HD053112; R21 HD061259.
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SIXTEEN PERCENT OF INFERTILE MEN TREATED WITH
CLOMIPHENE CITRATE FOR LOW TESTOSTERONE REQUIRE
COMBINATION THERAPY WITH AN AROMATASE
INHIBITOR. B. A. Johnson,a T. M. Nicholson,b A. Brunk,a

T. Downs,a W. Ricke,a D. H.Williams.a aDepartment of Urology, University
of Wisconsin School of Medicine & Public Health, Madison, WI; bMedical
Scientist Training Program, University of Rochester School of Medicine &
Dentistry, Rochester, NY.

OBJECTIVE: Men being evaluated for male factor infertility are often
found to have low testosterone. Clomiphene citrate (CC) is a selective estro-
gen receptor modulator used off-label to stimulate endogenous testosterone
production in hypogonadal men being treated for infertility. In some patients,
CC leads to elevated estradiol levels, necessitating combination therapy with
an aromatase inhibitor, such as anastrozole (AZ). The objectives of this proj-
ect were to (1) determine the previously unreported rate of conversion from
CC monotherapy to combination therapy with CC+AZ in hypogonadal men
being treated for infertility, and (2) test the hypothesis that men needing com-
bination therapy with CC+AZ would have higher body mass index (BMI)
compared to men maintained on CC monotherapy.

DESIGN: We obtained IRB approval and performed a retrospective chart
review of hypogonadal men treated with CC by a single urologist at our insti-
tution between 2006 and 2014.
MATERIALS ANDMETHODS: We identified 195 infertile men with hy-

pogoandism treated with CC and followed for an average of 52months (SD¼
16). Response to CC therapy was monitored with serum hormones; when
estradiol became elevated above the reference range, AZ therapy was added.
RESULTS: Following initiation of CC therapy, 31 (16%) patients required

combination therapy with CC+AZ due to elevated estradiol levels. While age
and race were similar between groups, the average BMI of patients who con-
verted to CC+AZ combination therapy was significantly higher than those
patients who remained on CC monotherapy (p < 0.0001).

CONCLUSION: Following initiation of therapy with CC, 16% of hypogo-
nadal men being treated for male factor infertility developed elevated estra-
diol levels, necessitating combination therapy with an aromatase inhibitor.
Men requiring the addition of AZ tended to be obese (BMI > 30 kg/m2),
implicating increased peripheral aromatization of androgens to estrogens
in these patients.
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ABNORMAL CLEAVAGE OF FILAMIN A AND CYTOPLASMIC
RETENTION OF ANDROGEN RECEPTOR IN TESTICULAR BI-
OPSIES IN MEN WITH KLINEFELTER SYNDROME (KS): AN
EXPLANATION FOR ANDROGEN RESISTANCE IN
KS. M. G. Funaro, A. Mielnik, C. Baker, P. N. Schlegel,
D. A. Paduch. Dept of Urology and Reproductive Medicine, Weill Cornell
Medical College, New York, NY.

OBJECTIVE: Men with KS (47 XXY), frequently demonstrate resistance
to exogenous testosterone. Posttranslational splicing of Filamin A (FlnA)
into smaller fragments is a critical step for normal trafficking of activated
AR and for activation of androgen response elements on DNA (1). The
aim of this study was to show that abnormal expression and splicing of
FlnA is present in KS and may explain retention of AR within cytoplasm
and androgen resistance in KS.
DESIGN: Tissue repository analysis study.
MATERIALS ANDMETHODS: 10 testicular biopsy samples were ob-

tained from normal male patients (control); 7 testicular biopsy samples
were obtained from men with KS. Tissue was prepared with Qiagen All-
Prep DNA/RNA/Protein Mini kit. To quantify AR, nuclear and cyto-
plasmic protein fractions were extracted from snap-frozen testicular
tissues. Amounts of AR and HSP-90 proteins were measured with Im-
ageJ and after OD normalization expressed as a ratio of nuclear to cyto-
plasmic (N/C) AR. Quantitative real-time PCR (qRT-PCR) was
performed using Roche Lightcycler 480. Gene expression was normal-
ized to housekeeping gene HPRT. Western blots were run using novex
3-8% tris-acetate gels, Santa Cruz N20 AR, Millipore MAB1680 FlnA,
and Sigma A1978 B-Actin antibodies. Expression was quantified using
Li-Cor Odyssey.
RESULTS: In patients with KS (N/C¼2.1 � 1.1) there was 3.5 times less

AR in nucleus than in cytoplasm as compared to controls (N/C¼7.1 � 1.3)
p¼0.03, despite normal testosterone levels indicating retention of AR in
cytoplasm in KS. qRT-PCR showed 3.4x higher expression of FlnA and
elevated AR mRNAs expression in KS vs. normal men. Men with KS had
an increase in whole FlnA protein with an 80% decrease in the expression

TABLE 1. Demographic information for infertile hypogonadal men treated

with CC monotherapy versus CC+AZ.

CC (n¼164) CC + AZ (n¼31)

Age (yrs) 35.6 (SD¼6.8,
range 21-61)

35.0 (SD¼5.8, range 24 - 47)

Race 138 White, 6 Hispanic,
3 African American,
11 Asian, 1 Native
American, 5 Other

28 White, Hispanic, 0 African
American, 3 Asian, 0 Native
American, 0 Other

BMI
(kg/m2)

29.7 (SD¼6.1, range
18.7-50.9)

35.7 (SD¼8.4, range 24.8-61.6)
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of FlnA fragments (required to direct AR toward nucleus) as compared to
controls.

CONCLUSION: Men with KS have 3x higher retention of activated AR in
cytoplasm, indicating a defect in trafficking of AR toward the nucleus. The
82% decrease in levels of FlnA 90 and 74% reduction in FlnA 110 observed
in KS clearly support our hypothesis that abnormal trafficking of AR due to
abnormal cleavage of FlnA is responsible for androgen resistance in KS. This
study may give rise to new therapeutic avenues to treat men with hypogonad-
ism not responding to treatment.

Supported by: Irena and Howard Laks and the Theresa & Frederick Dow
Wallace Fund of NYCT provided funds to support this study. Michael Funaro
was Supported by the Eric M Smith scholarship in Andrology and Business.
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GLOBAL TELOMERE ORGANISATION IN THE 3D HUMAN
SPERM NUCLEUS: A NEW ARRANGEMENT AND INFERENCES
FOR FERTILIZATION AND EMBRYOGENESIS. D. Ioannou,
N. Millan, E. Jordan, H. G. Tempest. Human and Molecular Genetics, Flor-
ida International University, Miami, FL, United Kingdom.

OBJECTIVE: To assess the global organization of telomeres within hu-
man spermatozoa using both 3D and 2D methodological approaches.

DESIGN: Transversal study in a laboratory environment.
MATERIALS AND METHODS: This study was approved by the local

Institutional Review Board and 10 normozoospermic males were recruited.
Global telomere organization was assessed using fluorescence in situ hybrid-
ization for a pantelomeric probe. Both 3D and 2D imaging was employed to
investigate telomere organization in terms of radial (nuclear interior to nu-
clear periphery) and longitudinal (head to tail). Radial organization of telo-
meres was assessed using 3D microscopy (n¼300). Furthermore,
longitudinal telomere organization was measured by both 2D and 3D
methods (1,000 and 300 cells respectively). Statistical analysis was per-
formed using the Chi-squared goodness-of-fit test to determine nonrandom
organization of telomeres (p<0.05).

RESULTS: All 10 subjects demonstrated reproducible telomere
distribution. The organization was nonrandom (p<0.05) by both means
of assessment; 3D (radial), 2D and 3D (longitudinal). Specifically,
telomeres demonstrated the following radial distribution: 43% nuclear
periphery, 43% intermediate localization, and 14% nuclear interior.
In terms of longitudinal organization, both 2D and 3D approaches re-
vealed a remarkably similar telomere distribution with 25%, 50% and
25% being found in the head, mid, and tail region of the sperm cells
respectively.

CONCLUSION: The main finding of this study is that global telomere
chromatin organization is nonrandom within the sperm nucleus and con-
trary to previous reports NOT all telomeres are situated in the nuclear pe-
riphery. This finding suggests that the sperm nucleus is segmented and fits
with the hypothesized ordered exodus of chromosomes from the sperm
allowing gradual decondensation and preferential remodeling of specific
regions of the genome. This sequential exodus and remodeling could
impact the differential gene activation patterns observed within the early
embryo. Thus telomeres of chromosomes occupying the apical and nu-
clear periphery are more likely to be exposed and activated first if this
preferential organization holds true. We postulate that alterations from
this organization may negatively impact fertilization and early embryo-
genesis.

Supported by: NM and EJ NIH/NIGMS R25 GM061347.

OTHER: ART - CLINICAL III

O-324 Wednesday, October 22, 2014 03:45 PM

IS OOCYTE DONATION AN INDEPENDENT RISK FACTOR FOR
PREECLAMPSIA: A PROPENSITY SCORE
ANALYSIS. T. Tarlatzi,a R. Imbert,a I. Demeestere,a C. Venetis,b

Y. Englert,a A. Delbaere.a aFertility Clinic, Erasmus Hospital, Universit�e Li-
bre de Bruxelles, Brussels, Belgium; bWomen’s & Children’s Health, St
George Hospital, University of New South Wales, Kogarah New South
Wales, Australia.

OBJECTIVE: The aim of the present study is to evaluate whether oocyte
donation represents an independent risk factor for preeclampsia.
DESIGN: Retrospective analysis of all consecutive oocyte donation IVF/

ICSI cycles performed during the period 1990-2013 at the Fertility Clinic of
the Erasmus Hospital of the French-speaking Free University of Brussels.
MATERIALS ANDMETHODS: All resulting singleton pregnancies af-

ter oocyte donation and fresh embryo transfer, leading to a delivery at
R22 weeks of gestation were identified (n¼239). The control group
was extracted among singleton pregnancies after IVF/ICSI with own oo-
cytes and fresh embryo transfer during the same period with a delivery at
the Erasmus Hospital (n¼799). Propensity score matching (on maternal
age and parity) was performed on a 1:1 basis and 144 pregnancies after
oocyte donation (OD group) were compared with 144 pregnancies
achieved by using autologous oocytes (AO group). The primary outcome
measure was the incidence of preeclampsia and secondary outcome mea-
sures were the incidence of pregnancy induced hypertension (PIH), intra-
uterine growth restriction (IUGR), gestational diabetes, vaginal bleeding
during pregnancy, the mode of delivery and all registered neonatal out-
comes.
RESULTS: Pregnancies after oocyte donation compared to pregnancies

using autologous oocytes were associated with a significantly increased
risk for preeclampsia (OR 2.43, 95% CI 1.02-5.8; p¼0.046), PIH (OR 5.3,
95% CI 1.11-25.23; p¼0.036), and cesarean delivery (OR 2.3, 95% CI
1.43-3.69; p¼0.001). Risks for IUGR (OR: 3.04, p¼0.34), first trimester
bleeding (OR: 4.73, 95% CI: 0.95-45.68), and preterm deliveries (OR:
1.38, p¼0.29) were increased at the OD group, but not significantly so.
Neonatal birth weight and Apgar scores were comparable between the two
groups.
CONCLUSION: To the best of our knowledge this is one of the

largest cohorts of pregnancies after oocyte donation reported in the
literature, where obstetric and neonatal outcome is compared to preg-
nancies using autologous oocytes matched for age and parity. Based
on the results of this study, pregnancies after oocyte donation are at
a significantly increased risk for preeclampsia and pregnancy-induced
hypertension.
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IMPROVEMENT OF IN VITRO FERTILIZATION (IVF) OOCYTE
TO LIVE BIRTH EFFICIENCY. J. R. Graham, K. S. Richter,
J. O. Doyle, M. J. Levy, M. J. Tucker. Shady Grove Fertility, Rockville, MD.

OBJECTIVE: To compare oocyte to birth efficiency before and after im-
plementation of several changes in embryological procedures.
DESIGN: Retrospective review.
MATERIALS ANDMETHODS: All oocyte retrievals for autologous IVF

from 2004-12 at a single ART center were reviewed. Following fresh transfer,
surplus embryos developing into good-quality blastocysts were cryopre-
served. Potential children resulting from embryo cryopreservation were esti-
mated using observed outcomes of frozen embryo transfers during the study
period and assuming use of all frozen embryos. Retrievals from 2009 through
2012 (Group B), when vitrification replaced slow freeze for cryopreservation
and culture enhancements including low oxygen concentration and improved
media formulations were incorporated, were compared to earlier retrievals
(Group A).
RESULTS: 385,284 oocytes were collected in 29,096 retrieval cycles.

Oocyte utilization (% oocytes resulting in transferred or cryopreserved em-
bryos) increased among patients under 41 years (<35: 21.4% vs 22.6%,
p<0.0001; 35-37: 22.2% vs 23.2%, p<0.0001; 38-40: 24.4% vs 25.5%,
p¼0.001). Live born children per fresh transferred embryo increased among
patients under 43 years (<35: 31.8% vs 37.4%, p<0.0001; 35-37: 23.1% vs
28.6%, p<0.0001; 38-40: 14.3% vs 17.1%, p<0.0001; 41-42: 6.3% vs 8.1%,

TABLE 1. Expression of FlnA and AR mRNA and proteins.

qRT-PCR Normalized Expression
Normal KS

AR (Target/Ref) 16.53 30.77
FlnA (Target/Ref) 11.84 40.33

Western Blot - Normalized Expression ratios
KS/Normal

AR 0.88
FlnA (280) 1.10
FlnA (110) 0.26
FlnA (90) 0.16
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p¼0.004). Live born children per thawed embryo increased among all age
groups (<35: 14.0% vs 35.0%; 35-37: 11.4% vs 34.1%; 38-40: 9.7% vs
17.4%; 41-42: 7.5% vs 15.5%; 42-43: 6.6% vs 13.3%, p<0.0001 for all).
The net result was significant increase in oocyte to baby efficiency in all
age groups under 43 years (Table, p<0.0001 for all).

CONCLUSION: Our results demonstrate that the vast majority of oocytes
appear to be unable to produce a live birth. Progressive changes in embryo-
logical methods are associated with increased efficacy and efficiency of IVF,
increased oocyte utilization and higher birth rates per transferred embryo.
These findings are potentially confounded by other changes during the study
period, however this analysis provides a novel and valuable perspective on
factors leading to improved IVF clinical outcomes.
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AN ARTIFICIAL NEURAL NETWORK (ANN) AS A CLINICAL DE-
CISION MAKING TOOL DURING OVARIAN STIMULATION AND
IN VITRO FERTILIZTION (IVF). G. S. Letterie J. Borseth. Seattle
Reproductive Medicine, Seattle, WA.

OBJECTIVE: To design an ANN to predict gonadotropin dose, hCG
trigger and possible cancellation during ovarian stimulation for IVF and to
compare accuracy of the ANN to clinical team decision making.

DESIGN: Descriptive and comparative.
MATERIALS AND METHODS: Data from 25 IVF cycles including 5

cancellations were studied.Multilayered feed-forward networks were trained
by using a back propagation algorithm. The networks consisted of 15 inputs,
30 hidden layers and 4 outputs. Input data and training sets included estradiol
concentrations (pg/ml) and follicle diameters (measured in mm in two di-
mensions). The neural output layers included daily gonadotropin dose
(same or decreased dose), hCG trigger or cycle cancellation. The ANN
was challenged with these four decisions on four cycle days (5, 7, 8 and
10) for 25 patients. After training, ANN output data were compared to deci-
sions by the clinical team. Performance accuracy was defined as the percent
agreement of ANN predictions and decisions by the clinical team regarding
management. Statistical analysis was performed using Cohen’s kappa as a
measure of agreement between ANN and clinical team decisions. Sensitivity
and positive predictive values (PPV) were calculated within 95% confidence
intervals.

RESULTS: Cohen’s kappa was 0:7632 with 0 as complete disagreement
and 1.0 as complete agreement. Accuracy of the ANN was 85.1064%. Table
1 reports the sensitivity, PPVand 95% confidence intervals for four decisions
of dose (same or decrease), trigger or cancellation.

CONCLUSION:We designed a very basic ANN and trained with a limited
case series for decisions during IVF. Our results suggest that an ANN can pre-
dict medication dose, day of hCG trigger and/or decision to cancel with reli-
ability and confidence. Cancellation decisions were less reliable owing in
part to a low number of cases for training. These ANN demonstrated a
high degree of agreement with clinical team decisions suggesting that an
ANN may be a feasible computer based tool to improve the efficiency of
day-to-day clinical decision making during ovarian stimulation and IVF
and opens the possibility of additional computer based tools for management
in IVF.
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A RANDOMIZED DOUBLE BLIND COMPARISON OF ATOSIBAN
IN UNSELECTED PATIETNS UNDERGOING IN VITRO FERTIL-
IZATION TREATMENT. E. H. Y. Ng,a R. H. W. Li,a L. Chen,b

V. T. N. Lan,c H.M. Tuong,c S. Quan.d aObstetrics&Gynaecology, The Uni-
versity of Hong Kong, Hong Kong, Hong Kong; bCenter for Reproductive
Medicine, Guangdong No.2 Provincial People’s Hospital, Guangzhou,
Guangdong, China; cObstetrics & Gynaecology, University of Medicine
and Pharmacy of Ho Chi Minh City, Ho Chi Minh, Viet Nam; dObstetrics
and Gynecology, Southern Medical University, Guangzhou, Guangdong,
China.

OBJECTIVE: To compare the live birth rates of in vitro fertilization (IVF)
treatment between women receiving atosiban and placebo prior to embryo
transfer (ET).
DESIGN: A randomized double blind multi-centre study.
MATERIALS ANDMETHODS: Consecutive subfertile women undergo-

ing IVF treatment were recruited if theywere aged<43 years and had normal
uterine cavity shown on ultrasound scanning. On ET day, patients were ran-
domized into two groups: the atosiban and placebo groups. Patients in the
atosiban group received intravenous atosiban 30 min before the transfer
with a bolus dose of 6.75mg, and the infusion was continued with an infusion
rate of 18 mg/h. After performing ET, the dose of atosiban was reduced to 6
mg/h and the infusion was continued for 2 hours (total administered dose:
37.5 mg). Those in the placebo group received normal saline only. In both
groups, patients were medicated by intravenous bags which looked identical.
The primary outcome measure was the live birth rate and the secondary
outcome measures included biochemical pregnancy, ongoing and miscar-
riage rates. Assuming 10% increase from 35% in the live birth rate after
the use of atosiban, 396 patients in each arm would be required at a power
of 80% and a significance level of 5%. A total of 800 patients were recruited
in this study.
RESULTS: No significant differences were found in demograpic data be-

tween the atosiban and placebo groups. Both groups had comparable duration
of ovarian stimulation, dose of gonadotrophin used, peak serum estradiol
level, endometrial thickness, number of oocytes obtained, number of oocytes
fertilized and number of transferrable embryos. The live birth rate in the ato-
siban group (39.9%, 159/398) was similar to that of the placebo group
(38.0%, 152/400). Biochemical pregnancy, ongoing pregnancy and miscar-
riage rates were also similar for both groups. No serious adverse events
were reported. Findings remained similar when subgroup analysis was per-
formed for the first cycle vs repeated cycle, fibroids vs no fibroids and those
with oocytes <¼15 vs >15.
CONCLUSION: Use of atosiban prior to ET is not associated with any in-

crease in the live birth rate in unselected women undergoing IVF treatment.
Supported by: Centres in Hong Kong and Vietnam received research fund-

ing from Ferring.

Age Group

Oocytes Live Born / Fresh Embryo Transferred Live Born / Cryopreserved Embryo Oocyte to Birth Efficiency

A B A B A B Group A vs B

<35 89149 92452 3579/11251 3727/9960 1098/7870 3842/10970 5.2% vs 8.2%
35-37 49789 42923 1803/7793 1684/5880 374/3278 1392/4081 4.4% vs 7.2%
38-40 37383 36607 1095/7676 1239/7230 141/1460 367/2110 3.3% vs 4.4%
41-42 12807 14715 215/3419 313/3887 16/217 62/397 1.8% vs 2.5%
43-44 3863 5596 44/1298 50/1710 1/20 8/58 1.2% vs 1.0%

TABLE 1.

Decision Metric Estimate 2.5% 97.5%

Lower Dose PPV 0.68 0.43 1.00
Lower Dose Sensitivity 1.00 0.75 1.00
Same Dose PPV 1.00 0.92 1.00
Same Dose Sensitivity 0.80 0.68 0.90
Trigger PPV 0.78 0.56 0.93
Trigger Sensitivity 0.86 0.64 0.97
Cancel PPV 0.57 0.18 0.90
Cancel Sensitivity 1.00 0.40 1.00

PPV and Sensitivity for Four Clinical Decisions with ANN
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SUCCESSFUL OUTCOMES OF FRESH AND FROZEN DONOR
OVUMCYCLES AMONGRECIPIENTS USINGORAL ESTRADIOL
ANDVAGINALPROGESTERONEGELVS INTRAMUSCULARAND
VAGINAL PROGESTERONE. R. Boostanfara J. Frederick.b aHRC
Fertility Medical Group, Encino, CA; bHRC Fertility Medical Group, New-
port Beach, CA.

OBJECTIVE: There is a paucity of data evaluating the efficacy of vaginal
progesterone replacement in fresh and frozen IVF transfers of recipients un-
dergoing oocyte donation. The purpose of this investigation is to detect any
differences in pregnancy rates between vaginal progesterone as compared to
Intramuscular (IM) and vaginal progesterone among fresh and frozen donor
oocyte cycles among 2 separate practitioners in a large regional ART center.

DESIGN: This is a single center, IRB-approved, retrospective analysis
from 1/2009 through 6/2013 of 255 cycles from subjects less than 55 years
of age who were oocyte recipients in a anonymous donor program. Recipi-
ents in this data base included gestational surrogates and cycles with preim-
plantation genetic screening.

MATERIALS ANDMETHODS: Oocyte recipients from fresh and frozen
cycles received oral estradiol 2 mg 2–3 times daily in a step-up protocol fol-
lowed by vaginal progesterone gel (Crinone 8%) 90mg twice daily for 5 days
for blastocyst transfer. The comparative groups of fresh and frozen donor
oocyte cycles took oral estradiol in a similar fashion followed by progester-
one IM 50 mg once a day for 5 days prior to transfer and subsequently a Pro-
gesterone 200 mg vaginal capsule in addition beginning the day of transfer
continuing until the tenth week of pregnancy. Subjects were monitored via
transvaginal ultrasound, serum estradiol and progesterone levels both on
baseline and the week prior to transfer. Serum beta-hCG, estradiol and pro-
gesterone were obtained 10 days after blastocyst transfer.

RESULTS: Table 1 demonstrates that the women who prepared the endo-
metrium with vaginal or IM progesterone during fresh and frozen cycles did
not significantly differ with regard to number of positive pregnancy tests, c2

¼ 4.41, p ¼ .220. Similar outcomes were observed with respect to clinical
pregnancy rates, c2 ¼ 4.68, p ¼ .196.

CONCLUSION: Preparing the endometrium with oral estradiol and
vaginal progesterone gel among recipients treated in a contemporary donor
oocyte program is highly effective and not significantly different from utiliz-
ing oral estradiol with IM and vaginal progesterone in fresh and frozen em-
bryo transfers.

Supported by: Research grant provided by Actavis Pharmaceuticals.
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COMPARISON OF THE EFFECTS OF TWO COMMERCIAL
SEQUENTIAL IVF CULTURE MEDIA ON EMBRYO
MORPHOKINETICS. E. G. Ergin, E. Yalcinkaya, Z. Oztel,
K. Cokelez, A. Ozay, H. Ozornek. Embryology, Eurofertil IVF Unit, Istan-
bul, Turkey.

OBJECTIVE: The aim of our study is to compare the effects of two
commercially available sequential culture media systems on embryo mopho-
kinetics.

DESIGN: Clinical retrospective study.
MATERIALS ANDMETHODS: The morphokinetic parameters of a total

of 777 transferred cleavage-stage embryos with a known implantation data

were retrospectively analyzed in this study. Inclusion criteria were woman
age below 40 years old, absence of azospermia and history of any genetic dis-
orders and having less than 3 previous IVF attempts. 413 embryos were
cultured in vitrolife G5 series and 364 embryos were cultured in Medicult
medium.Morphokinetic variables that were analyzed were the specific cleav-
age timings such as t2, t3, t4, t5, t6, t7 and t8 (t represents time and the
numbers represent the cell number at that specific time point). Statistical
analysis was performed by using Student t test.
RESULTS: Patient demographics, all cleavage timings and clinical out-

comes of the embryos are given in Table 1. There were no statistically signif-
icant differences between both groups in terms of patient demographics,
morphokinetic parameters and clinical outcomes (p>0.05).

CONCLUSION: Today, many different culture media systems for in vitro
fertilization (IVF) are commercially available in the global market. Selection
of the culture media that can properly support embryo development and give
good clinical outcomes in an IVF laboratory routine is very crucial. Our re-
sults demonstrate that both culture systems show a similar effect on embryo
morphokinetics and comparable clinical outcomes.

O-330 Wednesday, October 22, 2014 05:15 PM

ASSESMENTOF PRACTICE IN IVF CLINICS INWHICH SUCCESS
IN AUTOLOGOUS AND DONOR OOCYTE CYLES DO NOT
CORRELATE. V. A. Kushnir,a P. Khanna,b D. H. Barad,a,c

N. Gleicher.a,c aCenter for Human Reproduction, New York, NY; bIcahn
School of Medicine at Mount Sinai Program, Jamaica, NY; cFoundation
for Reproductive Medicine, New York, NY.

OBJECTIVE: We recently demonstrated a significant correlation between
national clinic specific live birth rates (LBR) in oocyte donor and autologous
oocyte IVF cycles. Here we examine what characterizes outlier clinics where
these two outcomes do not correlate.
DESIGN: Retrospective analysis of national U.S. IVF reporting statistics.
MATERIALS ANDMETHODS: Reviewing 2011 National ART Surveil-

lance System (NASS) data for 451 clinics, only 137 qualified for this study by
reporting at least 20 autologous fresh embryo transfers per age group and at
least 20 fresh embryo transfers from oocyte donations. This analysis focused
on a subgroup of clinics whose autologous LBR for women up to age 40 years
did not correlate to LBR in donor oocyte cycles. We further differentiated be-
tween those with high donor oocyte LBR yet low autologous IVF LBR (HL
clinics) and those with low donor oocyte LBR and high IVF LBR (LH
clinics). In the HL clinics we evaluated whether they treated a more adversely
selected patient populations based on prevalence of diminished ovarian
reserve (DOR). In LH clinics we assessed whether they treated particularly
adversely selected recipient/donor populations or if they disproportionately
excluded poor prognosis patients from reaching embryo transfer in autolo-
gous IVF cycles, thus creating inflated IVF LBRs.
RESULTS: HL outlier clinics revealed only nominally increased preva-

lence of DOR patients (median¼ 31%, mode ¼44%) in comparison to

Positive Pregnancy Rate and Clinical Pregnancy Rate

Pregnancy
Rate

Clinical
Pregnancy

Rate

Fresh cycles with vaginal
progesterone only

80/109 (73.3%) 75/109 (68.8%)

Frozen cycles with vaginal
progesterone only

40/52 (77.0%) 34/52 (65.3%)

Fresh cycles with vaginal
and IM progesterone

45/57 (79.0%) 43/57 (75.4%)

Frozen cycles with vaginal
and IM progesterone

27/37 (73.0%) 27/37 (73.0%)

TABLE 1. Comparison of patient demographics, morphokinetic parameters

and clinical outcomes of both culture media (data are presented as mean�SD).

Vitrolife G5 series
(n¼413)

Medicult
(n¼364) P value

Patient demographics
Age 31,9�4,4 31,5�4,6 0,13
BMI 24,9�4,2 25,3�3,9 0,17
Morphokinetic parameters
t2 26,6�5,3 26,4�4,3 0,55
t3 37,4�4,6 37,2�4,1 0,57
t4 38,4�4,5 38,2�4,2 0,5
t5 49,8�5,4 49,7�5,2 0,72
t6 51,7�5,1 51,4�5 0,36
t7 53,3�5,5 52,8�5,4 0,17
t8 55,1�6,3 54,9�6,9 0,61
Clinical outcomes
Positive hcg (%) 41,6 44,8 0,38
Implantation rate (%) 29,3 29,7 0,91

p<0.05 is considered as statistically significant
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non-outlier clinics (median¼ 29%,mode¼32%) (P¼0.08). Analysis of cycle
exclusion in LH outlier clinics revealed 1,330 excluded cycles out of 25,246
initiated cycles (5.3%) well below the 9.2% average rate among all reporting
clinics in 2011.

CONCLUSION: To some degree, HL outlier clinics, indeed, appear to
treat a more adversely select patient population with increased prevalence
of DOR. LH outlier clinics do not excessively exclude cycles from outcome
reporting. They, therefore, either treat more adversely selected recipients (not
a likely proposition) or, more likely, select donors poorly. This observation
suggests that LH outlier centers may utilize here reported criteria for selec-
tion of LH and HL clinics for internal quality control to differentiate between
these two possibilities.

Supported by: The Center for Human Reproduction.
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AN EVALUATION OF FACTORS THAT PREDICT LIVE BIRTH AF-
TER IN-VITRO FERTILIZATION (IVF) IN WOMEN AT LEAST 40
YEARS OF AGE. N. Al-Asmari, W.-Y. Son, H. Holzer, M. H. Dahan.
Obstetrics and Gynecology, McGill University, Montreal, QC, Canada.

OBJECTIVE: Parameters which predict live birth in womenR40 years of
age, with IVF have not been evaluated previously in the literature. Therefore,
stepwise regression analysis was used to determine predictors of live birth in
this age group.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: We studied the data of 631 women aged

40 to 46 years, who underwent a total of 901 cycles of IVF, with or without
intra cytoplasmic sperm injection treatment, who reached the stage of embryo
transfer, fromAugust 2010 till June 2012. Patients had 1-3 embryos transferred
based on quality, provincial and reproductive center guidelines. Guidelines
have limited female age at treatment to 43 and 46 birthday at different periods.
The patients were classified based on achieving a live birth. The following data
were evaluated: patient & partners’ ages, IVF attempt number, number of fol-
licles less, or at least 14 mm on the day of trigger, number of oocyte(s)
collected, viable oocytes, metaphase 2 (MII) oocyte(s), 2 pronuclii (2PN) em-
bryos, number of embryos transferred, number of cells in each embryo(s)
transferred. Statistical analysis was done with stepwise logistic regression
analysis which controls for confounding effects andmultiplicity andwas based
on cycle outcome. Data is presented as Mean �SD. IRB #13-053-SDR.

RESULTS: The overall all live birth ratewas 7.4% per transfer. Data is pre-
sented comparing those with and without a live birth respectively. Statisti-
cally significant predictors of live birth were the maternal age (41�1.0 vs.
42�1.3 years, p¼0.007), paternal age (41�8 vs. 43�7 years, p¼0.028),
number of 2PN embryos (5.7�3.6 vs. 3.4�2.9, p¼0.038) and number of
cleavage stage embryos (5.7�3.7 vs. 3.4�2.9 p¼0.032). Other analyzed fac-
tors did not differ significantly when controlling for confounding effects and
multiplicity. Male age range was 25 to 73 years with 95% falling bellow 53
years and the median being 41 years.

CONCLUSION: Live birth as expected was related to maternal age and
the number of embryos. Unexpectedly, male agewas found to be a significant
individual predictor of the likelihood of a live birth, at a relatively young
mean age.This is some of the first data to support the role of male age in pre-
diction of IVF success. We hypothesize that this is due to the impaired ability
of eggs from women > 40 years-old to repair damaged sperm DNA. Studies
will be needed to confirm this hypothesis.

OVARIAN RESERVE
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ASSOCIATION BETWEEN ANTI-MULLERIAN HORMONE (AMH)
AND TIME-TO-PREGNANCY (TTP) AMONGWOMEN IN THE EF-
FECTS OF ASPIRIN ON GESTATION AND REPRODUCTION
(EAGER) TRIAL. S. L. Mumford,a S. M. Zarek,a E. M. Mitchell,a

J. B. Stanford,b J. Wactawski-Wende,c E. F. Schisterman.a aNIH, Rockville,
MD; bUniversity of Utah, Salt Lake City, UT; cUniversity at Buffalo, Buffalo,
NY.

OBJECTIVE: Although recent studies suggest that lower AMH is associ-
ated with reduced fecundity among women seeking fertility treatment, less is
known regarding associations with TTP among women with a history of 1-2
prior pregnancy losses and no history of infertility. The objective was to
assess a possible association between preconception AMH levels with TTP.

DESIGN: Secondary analysis of a multicenter, block-randomized, double-
blind, placebo-controlled clinical trial.
MATERIALS AND METHODS: 1228 women attempting pregnancy,

aged 18–40 years, with one to two prior pregnancy losses and no history
of infertility, or other gynecologic disorders were included.Womenwere ran-
domized to preconception-initiated daily low-dose aspirin or placebo and fol-
lowed for up to 6 cycles while trying to conceive. Preconception AMH levels
weremeasured at baseline using the Gen II ELISA assay (Beckman-Coulter).
AMH was categorized as low (<1.25 ng/mL), normal (1.25 to 4.0 ng/mL),
and high (>4.0 ng/mL), based on clinically relevant cut points. Cox propor-
tional hazard regressionmodels were used to compare the time from random-
ization to a positive urine pregnancy test and corresponding fecundability
odds ratio (FOR) between categories of preconception AMH levels adjusting
for age.
RESULTS: A total of 776 women had positive urine hCG test over the six

menstrual cycles of follow-up. Women were predominately of white race
(95.6%) with a mean age of 28.9 years (standard deviation (SD) 4.7) and
body mass index (BMI) of 26.1 (SD 6.5), and mean AMH levels were 3.6
(SD 2.6) among women with a confirmed pregnancy compared to 3.4 (SD
2.6) among women without a confirmed pregnancy (p¼0.2). Among women
with a single recent pregnancy loss, high levels of AMH (>4.0 ng/mL) were
associated with a shorter TTP compared to women with low AMH (<1.25
ng/mL) (FOR 1.38, 95% confidence interval 1.10, 1.73).
CONCLUSION: High AMH levels were associated with a shorter TTP

among women with a single recent pregnancy loss. These results suggest
that AMH is associated with fecundity in women with normal and subfertil-
ity.
Supported by: Intramural Research Program, DIPHR, PRAE.
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CIRCULATING NUCLEIC ACIDS IN SERUM FROM INFERTILE
PATIENT AS INNOVATIVE NON-INVASIVE DIAGNOSTIC BIO-
MARKERS IN IVF/ICSI. S. Traver,a S. Assou,a E. Scalici,a

M. Monforte,b S. Belloc,c A. Dalleac,c S. Hamamah.b aInstitute for Regen-
erative Medicine and Biotherapy, INSERM U1040, CHU Montpellier, Saint
Eloi Hospital, Montpellier, Languedoc-Roussillon, France; bART-PGD
Department, CHUMontpellier, Arnaud de Villeneuve Hospital, Montpellier,
Languedoc-Roussillon, France; cEylau-Unilabs Laboratory, Paris, Ile-de-
France, France.

OBJECTIVE: Our aim is to determine if circulating nucleic acids can be
related to ovarian reserve status and thus, be used as non-invasive biomarkers
for infertile patients undergoing in vitro fertilization (IVF) or intracytoplas-
mic sperm injection (ICSI) procedure.
DESIGN: In this prospective study, cell-free DNA (cfDNA) and micro-

RNAs (miRNAS) levels such as Let-7b, miR-30d, miR-320a, miR-125a
and miR-191 levels were quantified in 60 serum samples (n¼ 60 patients)
on day 3 of their natural cycle. Circulating nucleic acid content in serum
was compared with classic ovarian biomarkers such as FSH, LH, AMH
and estradiol levels.
MATERIALS AND METHODS: MiRNAs were extracted with the

QIAamp kit from QIAGEN and quantified by RT-qPCR using the TaqMan
technology. CfDNA was prepared in a Proteinase K buffer and quantified
by ALU sequence qPCR. Means � SEM are presented. The P-values were
calculated by using the unpaired t-test, on GraphPad software.
RESULTS: On day 3 of natural menstrual cycle, circulating Let-7b was

significantly increased (P¼0.05) in serum samples from patients with
AMH<2ng/ml, whereas miR-30d and miR-320a were drastically reduced
(P¼0.02; P¼0.01, respectively) in serum samples from patients with high LH
rates (>5UI/l), suggesting a potential role of these microRNAs in folliculogen-
esis. Moreover, miR-125a and miR-191 were both also significantly decreased
in serum samples from patients with a BMI>25 compared to those with a BMI
%25 (P¼0.001) since obesity represent a bad prognosis parameter for Assisted
Reproductive Technology success. Interestingly, circulating cfDNA level is
significantly higher in serum from patients over 37 years (P¼0.02), suggesting
a role of cfDNA in natural decline of ovarian reserve status with age.
CONCLUSION: Our results suggest that circulating nucleic acids could

represent new clinical biomarkers of ovarian reserve status in women
included in IVF/ICSI cycles. Their profiling in bloodstream opens new per-
spectives for the development of diagnosis/prognosis tests for ovarian disor-
ders detection and for the prediction of IVF/ICSI successful.
Supported by: This work was Supported by the University-Hospital of

Montpellier and by a grant from the Ferring Pharmaceutical Company.
The authors of the study have no competing interests to report.

e114 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



O-334 Wednesday, October 22, 2014 04:15 PM

BRCA MUTATION CARRIERS DO NOT SHOW REDUCED
OVARIAN RESERVE AS DEMONSTRATED BY IVF TREATMENTS
OUTCOME. D. Meirow,a T. Eldar-Geva,b D. Manela,a

M. Brenghausen,a M. Shapira,a H. Raanani.a aFertility Preservation, Sheba
Medical Center, Tel Hashomer, Israel; bIVF Unit, Shaare Zedek Medical
Center, Jerusalem, Israel.

OBJECTIVE: BRCA1/2 gene mutation which is prevalent in the Ashke-
nazi Jewish population is associated with an increased risk for developing
breast cancer and ovarian cancer. Few recent studies, have established a
commonly accepted belief suggesting that BRCA mutations are associated
with low ovarian reserve and poor response to ovarian stimulation, as well
as early menopause. We aimed to evaluate a possible association between
carriage of BRCA1/2 mutations and low ovarian reserve, as demonstrated
by ART performance of BRCA mutation carriers.

DESIGN: Multicenter retrospective study including BRCA mutation car-
riers who underwent COH for IVF between 2000 and 2012. Healthy and can-
cer patients were compared with controls.

MATERIALS AND METHODS: The study group was divided into two
sub-groups: (1) BRCA positive breast cancer patients, undergoing fertility
preservation prior to chemotherapy, were compared with breast cancer pa-
tients whose BRCA mutation status was negative or unknown. (2) Healthy
BRCA carriers, undergoing fertility treatment or IVF for PGD, were
compared with male factor infertility patients and non-BRCA PGD patients.
Patient’s age, cancer status, BRCA mutation status, stimulation data and
ART outcomes were extracted from patients’ medical records. When more
than one IVF cycle was recorded per patient, only the most favorable cycle
(maximal oocytes yield) was included in analysis. Low response to COH
was defined as retrieval of four or fewer oocytes per cycle.

RESULTS: Fifty seven BRCA mutation carriers underwent 124 IVF cy-
cles and 130 controls underwent 233 IVF cycles. A total of 187 best per-
formed cycles were compared. Patients’ age, duration of stimulation and
peak E2 levels were comparable between carriers and controls. Number of
oocytes retrieved (15.00�8.06 vs. 14�8.24, p¼0.44), number of 2PN em-
bryos (9.61�5.91 vs. 8.17�5.55, p¼0.077) and low response rate (8.77%
versus 8.46%, p¼1) were also not significantly different. An age-stratified
(<28, 28-37, >37 years old) analysis indicated similar oocytes yield in
each carriers subgroups and their corresponding age matched control sub-
group.

CONCLUSION: BRCA mutation carriers constitute a unique population
of women who frequently utilize ART treatments, whether for fertility pres-
ervation prior to chemotherapy or for PGD. Contrary to previous publications
described, our results provide reassuring data and confirm normal IVF per-
formance among BRCA mutation carriers.
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THE TP73 GENE POLYMORPHISM (RS4648551- A/A GENOTYPE)
IS RELATED WITH REDUCTION IN THE NUMBER OF ANTRAL
FOLLICLES. L. D. Vagnini,a C. G. Petersen,a,b A. Renzi,a

G. R. Oliveira-Pelegrin,a A. L. Mauri,a,b F. C. Massaro,a,b

M. Cavagna,a,b,c J. B. A. Oliveira,a,b R. L. R. Baruffi,a,b J. G. Franco,
Jr.,a,b aPaulista Center for Diagnosis Research and Training, Ribeirao Preto,
Sao Paulo, Brazil; bCenter for Human Reproduction Prof. Franco Jr, Ribeirao
Preto, Sao Paulo, Brazil; cWomen’s Health Reference Centre, Perola Bying-
ton Hospital, Sao Paulo, Brazil.

OBJECTIVE: It’s known that members of the TP53 family are involved in
the regulation of female reproduction. Studies in mice showed that the TP73
gene (member of this family) plays a role in the size of follicle pool, ovula-
tion rate and maintenance of genomic stability. Therefore, we intended to
analyze the association between a polymorphism on the TP73 gene and
some characters associated with ovarian reserve (age, antral follicles
count-AFC, anti-m€ullerian hormone-AMH levels and the ovarian response
prediction index (ORPI) since there is no study in humans.

DESIGN: Prospective cohort-study.
MATERIALS AND METHODS: A total of 504 infertile female patients

were included in the study. The TP73 polymorphism (rs4648551) was geno-
typed usingDNA extracted from peripheral blood and TaqMan SNP genotyp-
ing assay. The results were correlated with age, AFC, AMH levels and ORPI
(ORPI¼(AMH x AFC)/Patient age) using x2 test.

RESULTS: The results showed an association between the number of
antral follicles and ORPI with the TP73 polymorphism. Women presenting
the AA genotype had fewer follicles (P¼0.03) and a lower ORPI (P¼0.03)

than the group presenting AG + GG genotype. No other correlation was
observed. Table 1 summarizes the results.

TABLE 1. Results

TP73 - WOMEN’S GENOTYPES

AA AG+GG P
n 94 (18.7%) 410 (81.3%)
Age (years)(Mean�SD) 35.5�4.4 35.2�4.5 0.61
AMH (ng/mL)(Mean�SD) 1.4�1.5 2.0�2.5 0.05
AFC (n)(Mean�SD) 10.4�5.7 12.8�8.9 0.03
ORPI(Mean�SD) 0.6�1.0 1.3�3.1 0.03

CONCLUSION: Our results showed an association between the TP73
gene polymorphism and the antral follicular count and ORPI. The AA geno-
type was correlated with fewer antral follicles and a lower ovarian response
prediction index. To the best of our knowledge, the present study is the first to
analyze TP73 gene polymorphism in humans for the assessment of the num-
ber of ovarian follicles and, thereafter, the ovarian reserve. Because this was a
preliminary study, additional validation is needed to provide more informa-
tion regarding the potential use of this polymorphism as a follicular count
marker.
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NORMAL-RANGE FMR1 REPEAT GENOTYPES AND CORRELA-
TION WITH SERUM ANTI-M€ULLERIAN HORMONE (AMH), CY-
CLE DAY 3 FSH (D3FSH), ANTRAL FOLLICLE COUNT (AFC)
AND INCIDENCE OF DIMINISHED OVARIAN RESERVE
(DOR). S. Davis, B.-S. L. Maslow, J. Nulsen, L. Engmann,
C. A. Benadiva. University of Connecticut Health Center/Center for
Advanced Reproductive Services, Farmington, CT.

OBJECTIVE: FMR1mutation and premutation carriers are known to be at
risk for premature-ovarian failure. Conflicting studies have investigated cor-
relations between particular normal FMR1 genotypes and AMH levels or
incidence of DOR. This large study assessed potential associations across
all FMR1 genotypes with respect to AMH, D3FSH, AFC and incidence of
DOR.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We reviewed all FMR1 screenings

performed at a large fertility center from 1/2011-3/2014 and collected
baseline serum AMH, D3FSH, and AFC for all normal results (<55 re-
peats). Carriers of the full (>200) or premutation (55-200) were excluded.
DOR was defined as AMH<1.0ng/mL or FSH>10mIU/mL. We classified
normal alleles by previously published ranges (low <26, normal 36-34,
high >35) and categorized results into 6 distinct genotypes (low/low,
low/normal, low/high, normal/high, high/high, normal/normal). We
compared serum AMH, D3FSH, AFC and incidence of DOR (by AMH
and FSH) by genotype. Associations were tested overall and stratified
by age group (A<35, B 35-37, C 38-40, D 40-41, E>42). Analyses
were performed using c2 and Fisher’s exact test for categorical data
and Mann-Whitney U, Kruskall-Wallace for continuous variables.
FMR1 testing was performed by Counsyl�.
RESULTS: 602 women met inclusion criteria. Mean age was 33.7�4.7

years [A¼372(61.7%), B¼111(18.4%), C¼76(12.6%), D¼17(2.8%),
E¼26(4.3%)]. Mean AMH was 3.4�4.4ng/mL, D3FSH 7.6�6.1mIU/
mL, and AFC 17.9�13.3. 53.1% (320/602) of the women were normal/
normal genotype, 26.2% (158/602) low/normal, 13.1% (79/602) normal/
high, 3.9% (24/602) low/low, 2.8% (17/602) low/high, and 0.7% (4/602)
high/high. Overall incidence of DOR was 26.7% (161/602) by AMH
and 12.2% (68/558) by FSH. Incidence of DOR stratified by age group
was A 18.5% and 7.7%, B 30.6% and 15.2%, C 55.2% and 26.0%, D
52.9% and 21.4%, and D 69.2% and 22.2%, by AMH and FSH respec-
tively. Analysis of mean AMH, D3FSH and incidence of DOR with
respect to each of the six genotypes yielded p-values>0.05, both overall
and when stratified by age.
CONCLUSION: In this large study we failed to find a correlation between

any of the FMR1 genotypes and serum AMH, D3FSH or incidence of DOR,
even when stratified by age group. These findings agree with prior study lack
of correlation between FMR1 genotype and gonadotropin response in oocyte
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donors and disagree with smaller studies suggesting FMR1 genotypes may
help identify women at high-risk for DOR.
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IMPACT OF METHOTREXATE ON OVARIAN
RESERVE. C. E. Boots,a S. Desai,a M. Hill,b E. C. Feinberg,c

S. A. Fowler,a E. S. Jungheim.a aOB/Gyn, Division of Reproductive Endo-
crinology & Infertility, Washington University, St. Louis, MO; bProgram in
Reproductive and Adult Endocrinology, Eunice Kennedy Shriver NICHD
& NIH, Bethesda, MD; cFertility Centers of Illinois, Highland Park, IL.

OBJECTIVE: Methotrexate (MTX) is used commonly to treat ectopic
pregnancies resulting from fertility treatment. Previous studies have explored
the impact of MTX on ovarian reserve, but these studies have been small and
underpowered. Thus, our objective was to estimate the impact of MTX on
ovarian function in women treated for ectopic pregnancy during fertility
treatment.

DESIGN: Systematic review & Meta-analysis.
MATERIALS AND METHODS: A systematic search was performed in

Medline, Embase, Scopus, and CENTRAL for studies comparing markers
of ovarian reserve and measures of ovarian responsiveness during IVF before
and after receiving methotrexate for an ectopic pregnancy. Authors from the
primary studies were contacted for complete data sets, and three authors
complied. With IRB approval, primary data from our center was also
included. Meta-analysis of the data was performed using a DerSimonion-
Laird random effects model. Results are reported as weighted mean differ-
ence and 95% confidence interval.

RESULTS: Seven studies and our center’s primary data were included in
the meta-analysis, totaling 289 women. There were no differences in FSH,
antral follicle count, endometrial thickness, total gonadotropin dose, or fertil-
ization rate between pre- versus post-MTX cycles. There was also no differ-
ence in the numbers of oocytes retrieved (WMD: 0.92, 95% CI: -2.1-0.21). A
post hoc power analysis revealed that a sample of this size would be able to
detect an 8.3% difference in oocytes retrieved (1 oocyte) with 80% power.
Post-MTX cycles required significantly more days of stimulation than pre-
MTX cycles (WMD: 0.29, 95%CI: 0.06-0.5).Womenwere also significantly
older in post-MTX cycles than in pre-MTX cycles (WMD: 0.9, 95%CI: 0.18-
1.7).

CONCLUSION: Few differences were noted in markers of ovarian
reserve or responsiveness in pre- versus post-MTX cycles, with the excep-
tion of a longer duration of stimulation in the post-MTX cycle. Women
were also significantly older in the post-MTX cycles. Whether this signif-
icant increase in age is due to time patients are counseled to wait after
MTX before proceeding with another cycle or it is influenced by other fac-
tors such as cost is unknown. Our findings support the continued use of
MTX in the management of ectopic pregnancy without concern for a reduc-
tion in ovarian reserve.

Supported by: NIH K12 HD063086 (ESJ).
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A 9-YEAR ANALYSIS OF TRENDS IN OVARIAN RESPONSE TO
STIMULATION IN ELECTIVE OOCYTE CRYOPRESERVATION
AND IN VITRO FERTILIZATION PATIENTS. L. Schuman,a

K. Bergin,a G. Witkin,a,b J. A. Lee,a A. B. Copperman.a,b aReproductive
Medicine Associates of New York, New York, NY; bDepartment of OBGYN
and Reproductive Science, Mount Sinai School of Medicine, New York, NY.

OBJECTIVE: Advances in elective oocyte cryopreservation (EOC) have
given women the opportunity to preserve their fertility and assist in their
future goal of family building. The Society for Reproductive Medicine
(SART) data provides infertility patients with realistic expectations for
IVF success based on age and number of oocytes retrieved, scant data is
available to guide EOC patients. Our study was designed to compare infer-
tility patients to EOC patients over time with regard to ovarian responsive-
ness to controlled hyperstimulation.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: EOC and IVF patients from 5/7/2005-3/

26/2014 were included. Oocytes retrieved at the time of VOR were evaluated
in EOC and IVF patients. Data was segregated by patient ages following the
distribution set forth by ASRM guidelines (<35, 35-37, 38-40, >40).

RESULTS: Oocyte count at VOR for EOC (n¼722) and IVF (n¼12,065)
patients were analyzed. No significant difference in the number of oocytes
retrieved between groups was observed.

CONCLUSION: Our study answers several key questions regarding
trends in EOC patients and IVF patients over nearly a decade. While
it had originally been hypothesized that women presenting for EOC
often had a ‘‘premonition’’ or ‘‘insight’’ into their need for fertility pres-
ervation and were actually patients with diminished ovarian reserve, the
data suggest the contrary. EOC patients respond similarly to IVF pa-
tients and do not demonstrate a higher incidence of ovarian dysfunction.
In addition, the increased awareness and popularity of EOC over the
past several years has not resulted in changes in this population’s
response to gonadotropins. Within our patient population, IVF patients
VOR demographics can be used in setting realistic expectations for
EOC patients.
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MICRORNAS REGULATE EXPRESSION OF AGED HUMAN
CUMULUS CELLS GENES THATARE ESSENTIAL FOR OOCYTE
QUALITY. T. Al-Edani,a S. Assou,a A. Ferri�eres,b C. Brunet,b O. A€ıt-
Ahmed,a S. Hamamah.c aUniversit�e Montpellier 1, Inserm U1040, IRMB,
Montpellier, H�erault, France; bART-PGD Department, CHRU Montpellier,
Montpellier, H�erault, France; cART-PGD Department, Universit�e Montpel-
lier 1, Inserm U1040, IRMB, Montpellier, H�erault, France.

OBJECTIVE: To evaluate the impact of female aging on the gene expres-
sion profile of human cumulus cells (CCs) and to characterize the biological
relationships between microRNAs (miRNAs) and impacted CC-genes by ag-
ing.
DESIGN: This study includes 47 CCs isolated from mature MII oocytes

collected from patients aged <30 years, 31-36 years, and 37-43 years
(n¼33). All groups of CCs were obtained from patients who underwent
COS for male infertility for ICSI.
MATERIALS AND METHODS: CCs from each MII oocyte were

analyzed individually using whole genome U133 Plus 2.0 GeneChip Affy-
metrix microarrays. Significance analysis of microarray was used to analyze
the data according to age of patients. Using deep-sequencing technology, we
dissected the microRNome of pooled CCs (n¼20). The correlation between
miRNAs and their corresponding mRNA targets was analyzed using in silico
prediction algorithms. Validation was performed by qPCR.
RESULTS: 2,405 genes were differentially expressed among the three

groups according to age. In CCs collected from patients >37 years, angio-
genic genes including FGF2 (x3.2, FDR¼0) were significantly over-ex-
pressed. Whereas, genes related to insulin signaling pathway were
overexpressed in CCs of patients (31-36 years), like IGFBP3 (x2.0,
FDR¼0.004). Furthermore, some of the genes whose down regulation in
CCs was previously shown to be associated with oocyte aneuploidy such
as (TP53 and SPSB) were down-regulated in older CCs. A bioinformatics
analysis was performed to identify the miRNAs that are putative regulators
of the differentially expressed genes of the study. It revealed that the path-
ways impacted by age were potential targets of specific miRNAs identified

Ooctye Retrieval: IVF vs. EOC

IVF (n¼12,065) EOC (n¼722) p-value

<35 16.7�8.8 (n¼4098) 16.3�10.4 (n¼108) 0.7
35-37 13.8�7.8 (n¼2637) 14.5�8.2 (n¼239) 0.18
38-40 12.2�7.6 (n¼2827) 13.1�9.3 (n¼291) 0.06
>40 10.3�6.9 (n¼2503) 9.2�6.5 (n¼84) 0.14

e116 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



in our CCs small RNAs sequencing. MIR202 is a potential regulator of the
hyaluronan synthase-encoding gene HAS2 that is related to aging and angio-
genesis. IGFBP3 was target of MIR210, whereas FGF2 was targeted by
MIR424.

CONCLUSION: The present study reports for the first time an extensive
analysis of gene expression in CCs in relation to female age. Our findings
point to aging as a major player in processes and pathways that are of key
biological importance for oocyte growth and genome integrity. The charac-
terization of the miRNA regulators of the genes impacted by female age rep-
resents a valuable resource for future investigations on the biology of aging
and aneuploidy oocyte.

Supported by: Ferring and Genevrier companies.
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SPECIAL RESEARCH PRESENTATION: BMPR SIGNALING IN
THE MAMMALIAN OOCYTE IMPROVES FERTILIZATION AND
INFLUENCES EARLY EMBRYO DEVELOPMENT. A. M. Zamah,a

A. M. Laeno,b H. Cakmak,b L. Xiong.b aDepartment of Obstetrics and Gy-
necology, University of Illinois at Chicago, Chicago, IL; bObstetrics, Gyne-
cology, and Reproductive Sciences, University of California, San Francisco,
San Francisco, CA.

OBJECTIVE: Much data supports the concept that there is little to no
detectable new transcription during the final stages of oocyte maturation
and the initial stages of early embryo development. Therefore most of the
critical events at the time of fertilization and very early embryo development
rely on an orchestrated program of translation of already existing mRNAs.
BMPR (Bone morphogenetic protein receptor) mRNA is increased in poly-
some binding during oocyte maturation. Thus, BMP signaling may be impor-
tant during oocyte maturation and early embryo development, since these
events are dependent on the oocyte translational program of pre-formed
maternal mRNAs. We sought to assess whether activation or blockade of
BMPR would affect in vitro fertilization outcomes.

DESIGN: An in vitro study using murine oocytes.
MATERIALS AND METHODS: Murine oocyte microarray data were

previously generated. QPCR was used to validate all microarray data
and to assess embryonic genome activation (EGA). BMPR signaling path-
ways were assessed by Western Blot to phospho-SMAD proteins and
immunofluorescence. Murine IVF was performed under standard condi-
tions.

RESULTS: BMPR is significantly increased in translation during oocyte
maturation. There is increased signaling to phospho-SMADwhen BMPR is
activated by exogenous BMP-2 in GV versus MII oocytes (2.1 fold versus
6 fold p <0.05). IVF performed under 4 different conditions [control;
BMP-2 ; BML-275 (a specific competitive antagonist of BMP signaling);
and BMP-2 + BML-275] showed improved fertilization rates with BMP-
2 (59% ; 76% ; 57% 55%, respectively p <0.001) as well as a trend to
improved blastulation rates. EGA as assessed by QPCR performed on 2
cell embryos revealed significant differences in early EGA transcripts
among the groups.

CONCLUSION: BMPR signaling in the oocyte during the peri-fertiliza-
tion period improves fertilization rates and affects early embryo development
as assessed by embryonic genome activation, but has no significant effect on
blastulation. Assessment of oocyte receptors which are increased in transla-
tion during oocyte maturation can provide a valuable understanding of
signaling pathways important for oocyte competence and may provide a
means to improve IVF outcomes.

Supported by: ASRM Research Grant and NIH K12 HD001262 to AMZ.
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INDIVIDUAL CORONA CELL RNA SEQUENCING REVEALED
TRANSCRIPTS ASSOCIATED WITH OOCYTE COMPETENCE
AND LIVE BIRTH. B. R. McCallie,a A. Strieby,a J. C. Parks,a

W. B. Schoolcraft,a,b M. G. Katz-Jaffe.a,b aNational Foundation for Fertility
Research, Lone Tree, CO; bColorado Center for Reproductive Medicine,
Lone Tree, CO.

OBJECTIVE: Cumulus cells (CC) surround the oocyte and maintain a
close relationship via transzonal processes and gap junctions, providing

key nutrients and other factors essential for oocyte maturation and develop-
mental competence. Previous studies have shown a potential correlation be-
tween the CC transcriptome and implantation outcome. To complement
existing data, our study investigated the CC transcriptome of individual
euploid oocytes by RNA sequencing to uncover novel biological pathways
that may influence implantation outcome.
DESIGN: Research study.
MATERIALS ANDMETHODS: Under IRB consent, advanced maternal

age infertility patients (36-40 years) donated CC from individual cumulus
oocyte complexes. Zygotes were individually cultured to the blastocyst
stage followed by a single euploid blastocyst frozen embryo transfer. Total
RNAwas isolated from individual CC samples (n¼10) and purified cDNA
libraries were constructed, amplified and enriched for sequencing on the
ION PI v2 chip (Life Technologies). Trimmed and filtered reads were
aligned to human reference genome and transcriptome UCSC hg19 using
the Avadis NGS platform (Strand Scientific). Gene expression quantifica-
tion was performed according to implantation outcome (live birth vs. nega-
tive implantation) with DESeq normalization followed by unpaired t-test at
significance P<0.05.
RESULTS: RNA sequencing of individual CC samples generated between

11-30 million reads per sample. A total of 343 differentially expressed tran-
scripts were identified in relation to a live birth (P<0.05). Themajority (87%)
of these differentially expressed transcripts are considered protein-coding,
including previously recognized CC genes associated with developmental
competence, HDAC2 (chromatin structure), ANG (angiogenesis stimulator)
and TNFRSF10A (pro-apoptosis) (P<0.05). Gene ontology analysis identi-
fied enriched biochemical signaling pathways involved in downstream pro-
cesses including: response to hormone stimulus, regulation of cellular
protein metabolic processes, transcription and transmembrane transport
(P<0.05).
CONCLUSION: RNA transcriptome sequencing generated a library

of genes associated with oocyte developmental competence and suc-
cessful live birth following transfer of a euploid blastocyst. Eluci-
dating the biological pathways involved in acquiring oocyte
developmental competence will contribute to the development of a
non-invasive viability assay to assist in embryo selection during infer-
tility treatment.
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REGULATION OF FOXO3 SUBCELLULAR LOCALIZATION BY
KIT LIGAND IN THE NEONATAL MOUSE OVARY. M. Ezzati,a

M. Baker,b,c G. Aloisio,b C. Pena,b Y. Nakada,b I. Cuevas,b B. R. Carr,a

D. H. Castrillon.b aDivision of Reproductive Endocrinology and Infertility,
Department of Obstetrics and Gynecology, University of Texas Southwestern
Medical Center, Dallas, TX; bDepartment of Pathology, University of Texas
Southwestern Medical Center, Dallas, TX; cFort Worth Fertility, Fort Worth,
TX.

OBJECTIVE: Foxo3 protein in the oocyte nucleus is required for the
maintenance of primordial follicles in a dormant state. PI3K/AKT-dependent
phosphorylation of Foxo3 leads to its relocalization to the cytoplasm and sub-
sequent follicular activation. However, the nature of the upstream signals
controlling Foxo3 activity and subcellular localization remain unknown.
We aimed to study the in vitro effects of Kit ligand (SCF) on the subcellular
localization of Foxo3 in primordial follicles within the postnatal mouse
ovary.
DESIGN: In vitro study using explants of intact neonatal mouse ovaries.
MATERIALS ANDMETHODS: Neonatal FVB mice ovaries at postnatal

day 7 (PD7) were harvested and incubated in culture medium (DMEM) at
37� C and 5%CO2 for 60-90minutes with (n¼3) or without (n¼3) Kit ligand
at 150 ng/mL (8 nM). Similar experimental conditions were used to establish
a dose-response curve for the effects of Kit ligand and assess the effects of
imatinib (small molecule inhibitor of the Kit receptor). Immunofluorescence
(IF) staining for Foxo3 was performed using a rabbit polyclonal antibody. A
microscope equipped with epifluorescence was used to obtain the images.
Three sections per ovary were used for the analysis. Relative proportions
of nuclear versus cytoplasmic staining were determined using Image J soft-
ware. Western blot was used to measure the relative abundance of phosphor-
ylated versus total Foxo3 in tissue lysates from different experimental
groups. A negative binomial regression model, ANOVA and t tests were
used to determine statistical significance.
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RESULTS: Kit ligand treatment increased the cytoplasmic localization of
Foxo3 from 40% in the untreated ovaries to 75% in the treated group
(p¼0.007 in paired samples and p¼0.03 in unpaired samples). Furthermore,
this effect was reversible with imatinib (p¼0.005). A dose response curve for
Kit ligand treatment showed that maximum effect was seen at 150 ng/mL. No
significant change in signal intensity was noted for phosphorylated Foxo3
with Western blot.

CONCLUSION: Kit ligand treatment in vitro increases the proportion of
cytoplasmic Foxo3 in primordial follicles at PD7, lending support to the
idea that Kit receptor/ligand control Foxo3 activity in the context of primor-
dial follicle activation.

Supported by: This work was Supported by NICHDR01 HD048690 grant.
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ANALYSIS OF SLIDING SCALE HCG FOR REDUCTION OF
OVARIAN HYPERSTIMULATION SYNDROME (OHSS) IN 10,427
IVF-ICSI CYCLES. V. Gunnala, D. Reichman, G. Schattman,
O. Davis, Z. Rosenwaks. The Ronald O. Perelman Claudia Cohen Center
for Reproductive Medicine, Weill Cornell Medical College, New York, NY.

OBJECTIVE: To evaluate the incidence of OHSS using sliding-scale
intramuscular (IM) hCG to trigger oocyte maturity, determine serum absorp-
tion of IM b-hCG according to dose/BMI, and establish a threshold level of
serum b-hCG after trigger associated with optimal oocyte maturity.

DESIGN: Retrospective cohort.
MATERIALS AND METHODS: 10,427 ICSI cycles from 9/2004-12/

2011 were dosed hCG accordingly: 10,000 IU for E2<1500pg/mL, 5,000
IU for E2 1501-2500pg/mL, 4,000 IU for E2 2501-3,000pg/mL, and hCG
3300 IU vs. leuprolide 2mg +1500 hCG for E2 >3,001pg/mL. Serum b-
hCG was assessed the morning following injection. Spearman correlation,
multivariable logistic regression, t-test, and Chi-square were used to evaluate
data. Analyses were evaluated for repeated measures bias, with p<0.05
considered significant. Prenatal genetic diagnosis/screening cycles were
excluded.

RESULTS: There was a strong inverse linear relationship between BMI
and serum hCG for each dose group. Patients with serum b-hCG 20-30,
30-40, and 40-50 mIU/mL all had reduced oocyte maturity as compared to
patients with b-hCG >50 (67.8% vs. 71.4% vs. 73.3% vs. 78.9%, respec-
tively, p<0.05). Cycles with b-hCG 20-50 mIU/mL had a 40.1% reduction
in live birth (OR 0.599, 95% CI 0.41-0.87) after controlling for age, BMI,
# transferred, and # IVF cycles. B-hCG <50 occurred in 2.3% of cycles,
and was more likely in overweight patients receiving <5,000 IU and obese
patients receiving <10,000 IU. Incidence of b-hCG <50 in patients with
normal BMI receiving <10,000 IU was low, at 0.8% of cycles. Incidence
of severe OHSS (requiring paracentesis or hospitalization) was 0.17%
(n¼ 18).

CONCLUSION: Conservative stimulation with sliding scale hCG trigger
and fresh transfer is associated with very low rates of OHSS and excellent
pregnancy rates. Doses as low as 3,300 IU hCG are sufficient for oocyte
maturity in patients with normal BMI, however overweight and obese pa-
tients likely benefit from higher doses. Programs should consider measuring
serum b-hCG 8-10 hours after IM injection and counseling patients with
levels <50 mIU/mL regarding potential adverse effects.
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IN HUMANOOCYTES THE AGGREGATIONOF CHROMOSOMES
AROUND THE NUCLEOLUS IS ASSOCIATEDWITH THE INITIA-
TION AND COMPLETION OF MEIOTIC MATURA-
TION. D. Salimov,a A. Lopata,c Y. Nagai,b T. Lisovskaya,a

I. Portnov,a A. Miwa,b J. Otsuki.b aFamily Medicine Center, N.Vasileva, Ye-
katerinburg, Russian Federation; bNagai Clinic, Misato, Saitama, Japan;
cObstetrics and Gynecology, Royal Women’s Hospital, Parkville, Victoria,
Australia.

OBJECTIVE: We have previously reported that chromosomes aggregate
around nucleoli in human oocytes at the germinal vesicle (GV) stage (Ot-
suki and Nagai, 2007) and that this chromosome phase persists after
germinal vesicle breakdown (GVBD). However, we have also observed
nucleoli without such chromosome aggregation. As GVBD fails to occur
in some GV oocytes and there is no explanation for this, we hypothesize
that peri-nucleolar chromosome aggregation (PNCA) is necessary for
GVBD, and in this study we tested this hypothesis.
DESIGN: Prospective and retrospective cohort analyses.
MATERIALS AND METHODS: GV oocytes that were obtained during

controlled ovarian stimulation cycles were used in this study. Photographs
of GV oocytes were taken using the relief contrast inverted microscope at
the Family Medicine Center in Russia or using the differential interference
contrast inverted microscope at the Nagai Clinic in Japan. GVoocytes were
categorized into two groups (P: positive and N: negative) based on the pres-
ence or absence of chromosomes aggregation. Time lapse observations
were performed using PrimoVision (VitroLife) with 5-minute intervals.
The occurrence of GVBD and polar body (PB) extrusion were recorded
and the elapsed time to GVBD and from GVBD to PB extrusion were
calculated. In addition, the average of horizontal and vertical diameters
of GV oocytes were calculated and compared in the two groups.

RESULTS: In total 109 GV oocytes (57 in the Family Medicine Center
and 52 in the Nagai Clinic) were evaluated. The results are shown in
Table 1.
CONCLUSION: Our results suggest that the aggregation of chromo-

somes around nucleoli may be a key factor in germinal vesicle break-
down and its observation could be a useful indicator for evaluating GV
oocytes.

Clinical pregnancy rate per retrieval

hCG dose (IU)

Age

<35 35-37 38-40 41-42 >42

10,000 n¼1,333; 43.0% n¼1,042; 36.9% n¼1,540; 30.7% n¼1,076; 19.9% n¼810; 8.8%
5,000 n¼802; 49.0% n¼559; 40.2% n¼550; 37.6% n¼336; 22.0% n¼220; 10.9%
4,000 n¼516; 48.4% n¼291; 47.3% n¼270; 32.2% n¼156; 31.4% n¼102; 16.7%
3,300 n¼280; 44.4% n¼150; 37.9% n¼119; 28.6% n¼70; 25.4% n¼30; 6.7%

Clinical pregnancy per retrieval according to age and hCG dose

Correlation between chromosome accumulation around the nucleoli and

GVBD

PNCA
positive

PNCA
negative P value

N 78 31
GVBD (%) 87.2 (68/78) 45.2 (14/31) P<0.001
Polar body release (%) 74.4 (59/78) 19.4 (6/31) P<0.001
Elapsed time (minutes�SD):

Start-GVBD
358 (�408) 1146 (�939) P<0.01

Elapsed time (minutes�SD):
GVBD - Polar body release

997 (�125) 1042 (�144) NS

Average diameter (m�SD) 114 (�4.1) 113 (�4.8) NS
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THE PREDICTIVE VALUE OF SERUM CONCENTRATIONS OF
ANTI-M€ULLERIAN HORMONE FOR OOCYTE
QUALITY. A. Iaconelli, Jr.,a D. P. A. F. Braga,a A. S. Setti,b

F. F. Pasqualotto,c R. C. S. Figueira,a E. Borges, Jr.,a aFertility - Centro
de Fertilizaç~ao Assistida, S~ao Paulo, SP, Brazil; bInstituto Sapientiae, S~ao
Paulo, SP, Brazil; cUniversidade de Caxias do Sul, Caxias do Sul, RS, Brazil.

OBJECTIVE: To identify a possible correlation between serum anti-
M€ullerian hormone (AMH) concentrations and oocyte quality, embryo devel-
opmental competence and pregnancy.

DESIGN: Case-control study.
MATERIALS AND METHODS: A total of 4488 oocytes obtained from

408 patients undergoing ICSI cycles between January 2011 and August
2013, were evaluated. Serum AMH levels were measured prior to the start
of each cycle and the concentrations were recorded. The oocyte morphol-
ogies were evaluated before ICSI, and the embryos were evaluated on days
two, three and five of development. Binary regression analyses, adjusted
for maternal age, were performed to evaluate the influence of the AMH level
on the oocyte and embryo quality, blastocyst formation and the pregnancy
chance.

RESULTS: Significant positive correlations between the serum AMH
level and the number of aspirated follicles (CC: 0.626, p<0.001), number
of retrieved oocytes (CC: 0.600, p<0.001), number of mature oocytes (CC:
0.588, p<0.001), fertilisation rate (CC: 0.595, p¼0.048), number of
obtained embryos (CC: 0.495, p<0.001), number of high-quality embryos
(CC: 0.504, p<0.001), number of transferred embryos (CC: 0.221,
p<0.001) and implantation rate (CC: 0,116, p¼0.031) were noted. The
pregnancy chance was also influenced by the AMH level (OR: 1.30, CI:
1.13-1.48, p<0.001). The serum AMH level did not influence the embryo
quality on days two or three, or the chance of blastocyst formation. How-
ever, the oocyte quality was influenced by the AMH level (OR: 0.70, CI:
0.52-0.92, p<0.001). The presence of aggregates of smooth ERC (OR:
0.79, CI: 0.63-0.99, p¼0.014), large PVS (OR: 0.82, CI: 0.75-0.90,
p<0.001), PVS granularity (OR: 0.87, CI: 0.83-0.92, p<0.001), ZP
abnormalities (OR: 0.80, CI: 0.69-0.92, p<0.001) and shape abnormalities
(OR: 0.72, CI: 0.56-0.94, p¼0.003) were affected by the AMH level. The
presence of other dysmorphisms, such as cytoplasmic colour, vacuoles in
the ooplasm, retractile bodies and fragmented PB were not influenced by
the AMH level.

CONCLUSION: Our findings indicate that the serum AMH level is a
useful predictor of the oocyte quality and pregnancy. Therefore, not
only a decreased follicle reserve, but also a lower oocyte quality may
be responsible for the lower pregnancy chance related to low AMH
levels.
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THE C-TYPE NATRIURETIC PEPTIDE AND ITS TRANSMEM-
BRANE GUANYLYL CYCLASE RECEPTOR NATRIURETIC PEP-
TIDE RECEPTOR B ARE NOT CRITICAL REGULATORS OF
MEIOSIS INHIBITION IN RHESUS MACAQUES. C. B. Hanna,a

S. Yao,a J. D. Hennebold,a J. T. Jensen.a,b aDivision of Reproductive &
Developmental Sciences, Oregon National Primate Research Center, Beaver-
ton, OR; bDepartment of Ob/Gyn, Oregon Health& Science University, Port-
land, OR.

OBJECTIVE: C-type natriuretic peptide (CNP) and its transmembrane
guanylyl cyclase receptor, natriuretic peptide receptor B (NPR2), have
been established as critical regulators of cGMP induced meiosis arrest in
mouse oocytes. CNP produced by mural granulosa cells binds NPR2 in
cumulus cells to poroduce cGMP that diffuses into the oocyte to inhibit
meiosis. As this pathway represents a potential target for contraceptive devel-
opment, the study objective was to determine if this mechanism is also func-
tional in primates.

DESIGN: In vitro experiments at a Primate Research Center.
MATERIALS AND METHODS: Rhesus macaques underwent

controlled ovarian stimulation (COS) cycles without an ovulatory stim-
ulus. Mural granulosa (MG) cells and cumulus oocyte complexes
(COCs) were collected from large antral follicles and quantitative RT-
PCR (qRT-PCR) measured the expression of the CNP precursor, natri-

uretic peptide precursor C (NPPC) and NPR2 mRNA (n¼3). Fluorescent
immunoassay measured the concentration of CNP in follicle fluid from
large antral follicles of other females (n¼3). Additional stimulation
cycles (n¼3) yielded COCs that were cultured in HECM9 only (Control),
or supplemented with 100nM estradiol (E2), 50nM CNP, or 100nM E2 +
50nM CNP (E2 maintains NPR2 receptor expression in mice) for
24 hours.
RESULTS: qRT-PCR indicates a 2.5-fold increase in steady state levels of

NPPC in COCs compared toMG and a 1.5-fold decrease in NPR2 expression
in COCs compared with MG. The concentration of CNP in follicle fluid sam-
ples ranged from 57-59 pM. Meiosis resumption rates measured by germinal
vesicle breakdown (GVBD) of COCs cultured with CNP alone (46%) or CNP
+ E2 (32%) were no different from the controls (74%) or those cultured with
E2 only (43%, p¼0.17).
CONCLUSION: The small changes in cell specific expression of NPPC

and NPR2 suggest the receptor-ligand does not function in a similar ca-
pacity as the mouse where NPPC expression is 10-fold higher in MG
than COCs while NPR2 remains only 2-fold greater in COCs [1]. Further,
the concentration of CNP secreted into the follicle fluid in macaques was
500-fold less than that reported to maintain meiotic arrest in mouse COCs
(30 nM). Although CNP supplementation did not prevent GVBD in
COCs, a trend towards reduced GVBD suggests that the NPR2 receptor
is active in the primate follicle. Taken together, these data support that
CNP and NPR2 are not critical regulators of meiosis arrest in primate fol-
licles.
Supported by: U54HD055744, P51OD011092.

OVARIAN STIMULATION - ART II
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EARLY DETERMINANTS OF OHSS RISK :IS THERE A ROLE OF
DAY 6 ESTRADIOL LEVEL? N. Dokuzeylul Gungor, A. P. Cil,
M. Kavrut, S. Kahraman. ART and Reproductive Genetics Unit, Istanbul
Memorial Hospital, Istanbul, Sisli, Turkey.

OBJECTIVE: To assess early determinants of OHSS risk and whether cy-
cle day (CD) 6 Estradiol (E2) level predicts OHSS risk and freeze all deci-
sion.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: From January 2003 to January 2014

,the records of 24552 cycles were retrospectively reviewed from our
database. A total of 4536 cycles in which >15 oocytes retrieved
were included in this study. According to OHSS development we
divided it into three groups. In group 1 there was no OHSS develop-
ment (3964 cycles). In group 2, all patients developed moderate or
severe OHSS (387 cycles), and in group 3 embryo transfer was
cancelled due to OHSS risk (185 cycles). Binary multivariate regression
analysis was done to determine significant predictors of OHSS risk.
Three groups were compared using ANOVA and two group compari-
sons were done using post hoc analysis. Significance was determined
at p<0.05.
RESULTS: According to regression analysis age, AMH and CD6 E2 levels

were significant determinants of OHSS risk in which age was negatively and
the other parameters were positively correlated. Comparison of the three
groups are presented in Table 1.

Among the three groups, all parameters were significantly different
except mean age and BMI. Number of retrieved, MII, fertilized oocytes
and E2 levels were significantly different within each group. AMH and
E2 levels on day 6 were similar between OHSS and all freeze groups. How-
ever these groups were significantly different compared to the group
without OHSS.
CONCLUSION: Instead of waiting until HCG day we can give all freeze

decision as early as on D6 according to E2 levels.
Age and AMH level also contribute for early decision from the begin-

ning of the cycle. Caution should be taken in patients with younger age,
high AMH and high D6 E2 levels to decrease OHSS development. This
would help in counselling patients early in the cycle for freeze all
decision.
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CONVENTIONAL IVF STIMULATION CAN BE SAFE AND EFFEC-
TIVE WITHOUT THE REQUIREMENT FOR TRADITIONAL
INTENSIVEMONITORING. K. J. Doody, K. M. Doody. Center for As-
sisted Reproduction, Bedford, TX.

OBJECTIVE: The study aim was to investigate the safety and efficacy of a
traditional stimulation protocol in conjunction with minimal monitoring. The
studied hypothesis is that gonadotropin dose for the cycle could be deter-
mined using AMH and body weight with only one monitoring visit during
the stimulation.

DESIGN: Prospective trial (pilot study).
MATERIALS AND METHODS: Inclusion criteria were infertile women

age 18-38, AMH 1-3ng/ml, AFC 6-20, BMI < 36 and no prior history of
high response to ovarian stimulation. Oral contraceptives were used to pro-
gram the cycle and overlapped with leuprolide 1mg/day. Leuprolide was
continued for 7-14 days and then decreased to 0.5mg/day prior to stimula-
tion. Sonogram was used to confirm absence of follicular cysts prior to start-
ing leuprolide and prior to initiation of human menopausal gonadotropin
(HMG). A starting dose of 225 IU per day was ‘‘stepped down’’ to 150
IU after one or more days based on an algorithm taking into account the
AMH and body weight. A single monitoring visit performed on the 10th
day of stimulation. Decision to trigger on stimulation day 10, 11 or 12
was based on measurements of follicle size on day 10. Egg retrieval was
performed 36 hours following trigger. Up to 10 oocytes were co-incubated
with sperm for two to four hours. These oocytes were then cultured in tradi-
tional incubators or vaginal culture device (INVO Bioscience, MA, USA)
for 5 days.

RESULTS: A total of 40 cycles were planned in the IRB approved trial. An
interim analysis of 33 completed cycles has shown the following (ranges are
listed in parentheses):

Mean age: 32.6 (26-38)
Mean AMH: 1.91 (1.07-2.91)
Mean body weight: 156.6 pounds (109-207)
Mean gonadotropin consumption / stimulation: 1,882 IU (1350-2475)
Mean number of eggs retrieved: 8.1 (1-18)
Mean number of embryos transferred: 1.7 (1-2)
Number of interventions to prevent OHSS: 0
OHSS / cycle (moderate / severe): 0/33
Ongoing pregnancy rate / cycle: 61%.
CONCLUSION: In vitro fertilization is necessary to achieve pregnancy for

many patients with infertility. Unfortunately, the process of IVF can be
burdensome. Patients are deterred due to the time and effort required for
monitoring of ovarian stimulation. Traditionally, the monitoring of the
ovarian stimulation requires multiple visits for sonography and hormonal
measurements.

This study demonstrates that AMH and body weight can be used in pre-
dicted normal responders to conduct a predetermined fixed stimulation for
IVF that is effective and safe (low risk of OHSS) and has minimal moni-
toring requirements. This strategy can be used to improve access to ART
services.
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THE FSHR GENE POLYMORPHISM (RS 6165 - ALA/ALA GENO-
TYPE) IS ASSOCIATED WITH THE USE OF HIGHER DOSES OF
RECOMBINANT FSH DURING IVF/ICSI
TREATMENT. A. Renzi,a C. G. Petersen,a,b L. D. Vagnini,a

G. R. Oliveira-Pelegrin,a A. L. Mauri,a,b F. C. Massaro,a,b

M. Cavagna,a,b,c J. B. A. Oliveira,a,b R. R. L. Baruffi,a,b J. G. Franco,
Jr.,a,b aPaulista Center for Diagnosis Research and Training, Ribeirao Preto,
Sao Paulo, Brazil; bCenter for Human Reproduction Prof. Franco Jr, Ribeirao
Preto, Sao Paulo, Brazil; cWomen’s Health Reference Centre, Perola Bying-
ton Hospital, Sao Paulo, Brazil.

OBJECTIVE: Follicle-stimulating hormone (FSH) is essential to follicu-
logenesis and acts through the FSH receptor (FSHR) present on the mem-
brane of granulosa cells. Polymorphisms in the FSHR gene may lead to
altered pattern of receptor expression on the cell surface or differential affin-
ity toward FSH. The Ala307Thr polymorphism is located in the extracellular
domain within the hormone binding region, which can influence the response
to endogenous and exogenous FSH stimulation. Herein we investigated the
association of this FSHR polymorphism with the ovarian response to exog-
enous recombinant FSH (r-FSH).
DESIGN: Prospective cohort-study.
MATERIALS ANDMETHODS: The study included 168 infertile women

submitted to GnRH-antagonist protocol for IVF/ICSI. The Ala307Thr FSHR
polymorphism (rs6165) was genotyped using DNA extracted from peripheral
blood and TaqMan SNP genotyping assay. The results were associated with
age, Anti-Mullerian Hormone (AMH) levels, Antral Follicular Count (AFC),
Total dose r-FSH, follicle size and number of total andMII collected oocytes.
The statistical analyses were made using Kruskal-Wallis test.
RESULTS: The results showed an association between the genotypes for

the Ala307Thr FSHR polymorphism and dose of r-FSH. Patients with Ala/
Ala genotype used higher r-FSH dosage than patients with Ala/Thr
(P¼0.008) and Thr/Thr (P¼0.04) genotypes. No other correlation was

Characteristics of groups

GROUP:1
(N:3964)

GROUP:2
(N:387)

GROUP:3
(N:185) 1VS 2 1 VS 3 2 VS 3

Age 30.1�4.3 30.1�4.5 29.8�4.5 NS NS NS
BMI 25.2�4.4 25.3�4.8 25.3�4.7 NS NS NS
Total dose of gonadotropin 2102.6�906.4 1546.0�528.2 1704.8�869.5 P<0.001 P<0.001 NS
Mean dose of daily gonadotropin 227.2�75.6 180.2�50.8 184.3�74.5 P<0.001 P<0.001 NS
Number of oocytes retrieved 20.3�5.1 21.7�5.3 25.7�10.2 P<0.001 P<0.001 P<0.001
M2 15.0�4.5 16.0�4.7 18.8�7.5 P<0.001 P<0.001 P<0.001
2PN 11.8�4.3 13.6�4.3 15.8�6.6 P<0.001 P<0.001 P<0.001
E2 on day 6 349.5�241.5 538.2�322.0 550.3�396.5 P<0.001 P<0.001 NS
E2 on hcg day 3241.9�1188.4 3453.8�1513.6 4144.0�2094.1 P<0.001 P<0.001 P<0.001
AMH(ng/ml) 4.2�2.7 6.4�3.5 7.9�5.3 P<0.001 P<0.001 NS

TABLE 1. Results

FSHR (rs6165) - WOMEN’S GENOTYPES

Ala/Ala Ala/Thr Thr/Thr P

n 41(24.4%) 79(47%) 48(28.6%)
Age (years) 34.1�5.2 34.3�3.5 34.9�3.8 0.53
AMH (ng/mL) 2.5�2.9 2.7�2.8 3.0�3.5 0.58
AFC (n) 15.1�11.6 16.1�8.8 17.6�12.1 0.37
Total dose r-

FSH (IU)
2056�828a,b 1675�744a 1733�808b a 0.008, b0.04

Follicles R 18mm 3.7�2.3 3.4�1.6 3.6�2.2 0.70
Oocytes MII 7.1�5.4 6.5�4.3 6.6�5.4 0.85
Oocytes Total 10.3�6.8 9.1�5.3 9.3�6.6 0.60
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observed. There was no case of ovarian hyperstimulation syndrome. Table 1
summarizes the results.

CONCLUSION: In the population of infertile women, the Ala/Ala geno-
type seems to be associated with the use of higher doses of r-FSH during IVF/
ICSI treatment, suggesting that this allelic variant (Ala) provides lower sensi-
tivity to FSH receptor.
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THE REPRODUCIBILITY OF LUTEINIZING HORMONE SURGES
FOLLOWING AGONIST TRIGGER: ANALYSIS OF 1792 AGONIST
TRIGGERS. S. T. Daneshmand,a,b F. C. Garner,a,b B. S. Shapiro.a,b aFer-
tility Center of Las Vegas, Las Vegas, NV; bObstetrics and Gynecology, Uni-
versity of Nevada School of Medicine, Las Vegas, NV.

OBJECTIVE: GnRH agonist trigger is frequently used to reduce OHSS
risk in high responders on antagonist protocols. It has been reported that
oocyte quality is related to the pituitary response of luteinizing hormone
(LH) ‘‘surge’’. We examine the reproducibility of LH surges in repeated cy-
cles in the same subjects.

DESIGN: IRB-approved retrospective cohort study.
MATERIALS AND METHODS: Subjects with very high stimulated

ovarian response to received GnRH agonist (4mg leuprolide acetate) for
oocyte maturation under the antagonist protocol for ovarian stimulation.
Serum LH levels were measured the following morning, approximately
12 hours later. LH>50 IU/L was considered ‘‘optimal’’. LH<15 IU/L
was considered ‘‘inadequate’’. In patients with repeated cycles, the predic-
tive value of the prior LH value in predicting the next LH value was
assessed.

RESULTS: The study included all 1,792 subjects receiving agonist
trigger. Mean age was 31.2�5.2 years, mean weight was 68.5�17.2kg,
and the mean oocyte recovery was 21.3�8.9. There were 814 subjects
(45.4%) with optimal LH levels (LH>50 IU/L). There were 189 patients
with suboptimal LH levels in their first cycle that were again given agonist
trigger in a subsequent cycle. A prior optimal LH level was predictive of a
subsequent optimal LH level (P<0.0001). The sensitivity and specificity
of an optimal LH level in their first cycle for predicting optimal LH level
in a subsequent cycle were 0.682 and 0.626, respectively. The positive
predictive value and negative predictive value were 0.560 and 0.738,
respectively. There were only 22 patients with inadequate LH levels
(<15 IU/L) in their first cycle who were triggered a second time with
the agonist. Of these 22 patients, 11 (50%) had a subsequent inadequate
LH surge, well above the 4.8% rate of inadequate LH levels in the entire
study set. Across the entire set, linear regression revealed a modest but
statistically significant decline in LH level with increasing age
(P¼0.0018), after controlling for patient weight. The slope of LH level
versus age was -0.46 IU/L per year, and the expected LH level in a 70
kg 22-year-old was 56.7 IU/L, while that of a 70kg 42-year old was
47.5 IU/L.

CONCLUSION: The LH serum level following agonist trigger is moder-
ately predictive of levels following subsequent agonist triggers, and appear to
decrease with increasing maternal age and weight, suggesting a potential
age-related decline in pituitary response to GnRH agonist.
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HCG VERUS AGONIST TRIGGER IN DONOR OOCYTE CYCLES:
DOES HCG HAVE A PLACE IN CURRENT
PRACTICE? J. M. Cox,a K. Fru,a M. Purcell,b B. Whitcomb,c

J. Segars,a E. Levens,b F. Chang.b aPRAE, NICHD, NIH, Bethesda, MD;
bShady Grove Fertility, Rockville, MD; cBiostatistics and Epidemiology,
University of Massachusetts, Amherst, Amherst, MA.

OBJECTIVE: The use of GnRH agonist trigger has been shown to reduce
OHSS. However in autologous ART, previous meta-analysis suggested
GnRH agonist trigger might lower clinical outcomes when compared to
hCG trigger. Reducing the risk of OHSS without compromising pregnancy
outcomes is of paramount importance in donor oocyte ART. Thus we
compared clinical outcomes between donors receiving hCG or GnRH agonist
triggers.

DESIGN: Retrospective cohort.
MATERIALS ANDMETHODS: All donor cycles and matched recipients

were identified in 2010, the year in which our practice transitioned from hCG

to primarily agonist trigger for donor cycles. Groupswere compared for base-
line characteristics and primary outcome measures: oocyte maturity, OHSS
diagnosis, and failed trigger defined as patients who required additional
trigger based on lab assessment or no oocytes retrieved at first retrieval. Clin-
ical pregnancy rates (CPR) and live birth rates (LBR) in recipients between
the two groups were also compared.
RESULTS: 339 donors were included in the analysis (agonist n¼209,

hcg n¼130). There were no significant differences between groups in re-
gard to age (P¼0.8), BMI (P¼0.4), LH (P¼0.3), or FSH (P¼0.3) at base-
line. A statistically significant difference in the proportion of mature
oocytes was observed favoring GnRH agonist (80.2% vs. 75.2%,
p¼0.004), with no difference in oocytes retrieved. OHSS diagnosis
was significantly increased in hCG group (3.85% vs. 0.48%, p¼0.033).
Failed trigger was only seen in agonist group but was not statistically sig-
nificant at 1.9%(p¼0.3). CPR and LBR were not different between
groups

TABLE 1.

Outcomes GnRH agonist (n¼209) hCG (n¼130) P-value

Oocytes Retrieved 21.8 22.1 0.085
Oocyte Maturity (%) 80.2 75.2 0.004
OHSS (%) 0.48 3.85 0.033
Retrigger (%) 1.9 0 0.300
Clinical Pregnany (%) 61.7 57 0.242
Live Birth (%) 51 47.2 0.367

CONCLUSION: Agonist trigger for donor cycles significantly decreased
the diagnosis of OHSS without affecting oocyte maturity or other cycle out-
comes. These data support the use of a GnRH agonist trigger as the preferred
trigger type in this high responding population.
Supported by: In part by the intramural research program of Reproductive

and Adult Endocrinology, NICHD, NIH.
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EGGDONORANEUPLOIDY RATES SIGNIFICANTLYDIFFER BE-
TWEEN FERTILITY CENTERS. S. Munne,a M. Alikani,b J. Barritt,c

J. Hesla,d B. Kaplan,e M. Alper,f D. McCulloh.g aReprogenetics, Living-
ston, NJ; bThe Center for Human Reproduction, North Shore University Hos-
pital, Manhasset, NY; cART Reproductive Center and Southern California
Reproductive Center, Beverly Hills, CA; dOregon Reproductive Medicine,
Portland, OR; eFertility Centers of Illinois, Highland Park, IL; fBoston
IVF, Waltham, MA; gNew York University Fertility Center, New York, NY.

OBJECTIVE: To investigate if aneuploidy rates differ between fertility
centers. Aneuploidy rates could differ due to differences in population age
and infertility indication. However, any differences in aneuploidy rates be-
tween egg donor cycles are probably induced by differences in center-spe-
cific treatments.
DESIGN: Aneuploidy rates in blastocysts from egg donation cycles from

different fertility centers were compared.
MATERIALS ANDMETHODS: 616 Egg donor cycles (average age 25.8

years) underwent blastocyst biopsy for PGS at 20 fertility centers. Biopsied
samples were analyzed at the same reference laboratory by array CGH.
Ploidy data were examined using multiple logistic regression considering
the mean incidence of euploidy per patient to see whether euploidy rates
differed among centers. Each facility was compared against the mean inci-
dence of euploidy for all facilities.
RESULTS: Different centers had significantly different incidences of

euploidy and these were independent of the number of biopsied embryos
and donor age. Euploidy rates significantly deviated from the average of
65% (0.65�0.01) in 7 of the 20 centers included, ranging from 42% to
80%. Four centers had significantly lower euploidy rates (0.42�0.10,
0.47�0.07, 0.51�0.03, 0.51�0.07) and 3 significantly higher (0.77�0.02,
0.79 �0.03, 0.80�0.02).
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CONCLUSION: Aneuploidy rates in egg donors vary significantly per
center. The differences were not attributable to cohort size (blastocysts bio-
psied). This is the first study to investigate the question of center-dependent
aneuploidy controlling for indication and patient population by taking into
account only egg donor cycles. The reasons for the observed differences
between centers can only be speculated but include any of the factors
that are known to affect oocyte and embryo development, such as hormonal
stimulation regimes, laboratory conditions, gamete and embryo manipula-
tion methods, or environmental differences. Age is not considered to
play a role here since young age is a pre-requisite to anonymous egg dona-
tion.
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DEVELOPMENT OF A TARGETED SINGLE MOLECULE
SEQUENCING PANEL FOR OVARIAN HYPERSTIMULATION
SYNDROME. T. J. O’Brien,a A. F. Harralson,b D. Frankfurter,c

P. Gindoff,d F. Orkunoglu-Suer.e aGenetics, Quest Diagnostics/Athena Diag-
nostics, Worcester, MA; bPharmacogenomics, Shenandoah University, Ash-
burn, VA; cObstetrics and Gynecology, The George Washington University,
Washington, DC; dPharmacology and Physiology, The George Washington
University, Washington, DC.

OBJECTIVE: The objective of this study was to identify potential genetic
biomarkers for ovarian hyperstimulation syndrome (OHSS) using targeted
single molecule sequencing (T-SMS).

DESIGN: This was a retrospective, observational study.
MATERIALS AND METHODS: DNA was isolated from patient blood

samples. A T-SMS panel for genes implicated in ovarian response to
controlled ovarian hyperstimulation was developed. SMS was carried
out using the Pacific Biosciences single molecule, real-time, DNA
Sequencing System. Primary data analyses, alignment and filtering
utilized the Pacific Biosciences SMRT portal. Secondary analyses was
conducted using the Genome Analysis Toolkit for SNP discovery and
wANNOVAR for functional analysis of exonic variants. Filtered func-
tional variants were further validated using conventional Sanger
sequencing.

RESULTS: Target enrichment using droplet-based, multiplex polymerase
chain reaction generated amplicons averaging 1 kb fragment size from 44
target loci (99.8% unique base-pair coverage, 3.18 Mb per sample). SMS
produced an average raw read length of 1178 nucleotides (nt) with 5%
of the amplicons >6000 nt. After filtering with circular consensus (CCS)
reads, the mean read length was 3200 nt (97% CCS accuracy). A total of
46 exonic variants were initially identified with 6 observed in OHSS, 24
in non-OHSS and 16 found in both. All variants were validated by Sanger
DNA sequencing.

CONCLUSION: These results offer promise of identifying genetic bio-
markers for OHSS risk in controlled ovarian hyperstimulation patients. To
the best of our knowledge, this is the first report utilizing emulsion PCR
and T-SMS for long reads using human DNA samples.

Supported by: This study was funded by award Number UL1RR031988
from the National Center for Research Resources. The content is solely the
responsibility of the authors and does not necessarily represent the official
views of the National Center for Research Resources or the National Insti-
tutes of Health.
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EFFICACY AND EFFICIENCY OF THE ‘‘UNIVERSAL WARMING
PROTOCOL’’: MULTICENTER RANDOMIZED CONTROLLED
STUDY ON HUMAN SLOW FROZEN OOCYTES. L. Parmegiani,a

C. Garello,b A. Revelli,b L. Criscuoli,c S. Dabizzi,c R. Gualtieri,d

R. Talevi,d M. Filicori.a aReproductive Medicine Unit, GynePro Medical
Centers, Bologna, BO, Italy; bLivet Clinic, Turin, TO, Italy; cCentre of
Reproductive Medicine,, Careggi University Hospital, Florence, FI, Italy;
dDipartimento di Biologia, Universit�a di Napoli ‘‘Federico II’’, Naples, Italy.

OBJECTIVE: Human reproductive cells are cryopreserved via slow
freezing (SF) or vitrification (VIT). In a previously published pilot-

study, it has already been demonstrated that it is possible to warm SF
oocytes by using warming solution for VIT and also to increase their
survival rates (1). The aim of the present study was to confirm the
efficacy of the ‘‘rapid warming protocol’’ for SF oocytes in a multicenter
trial and to compare its efficiency with the standard rapid thawing
protocols.
DESIGN: Three Assisted Reproductive (AR) centers in Italy were

involved in this study. This was a prospective study on 414 oocytes random-
ized for conventional rapid thawing (RT) via two ready-to-use thawingmedia
(Oocyte Thawing-Kit Origio–group A; CSC Thawing Medium Kit – group
B), or rapid warming (RW) via VITwarming solutions (Vitrification Warm-
ing-Kit Sage – group C).
MATERIALS AND METHODS: Primary endpoint was the morpho-

logical assessment of survival at 2 hours. Some of the surviving
oocytes were divided into 3 sub-groups: i) parthenogenetically acti-
vated and observed by time-lapse microscopy ii) fixed and observed
by confocal microscopy, iii) evaluated by polarized light for the pres-
ence of the meiotic spindle. Secondary endpoints were parthenogenetic
activation and development, the assessment of the markers of oocyte
preservation by confocal microscopy and the spindle presence by polar-
ized light.
RESULTS: Survival rate was 80.7% (71/88) in group A, 60.4% (125/

207) in group B and 91.6 (109/119) in group C. Survival rate was
significantly higher in group C (P¼0.036 vs group A and P<0.001 vs
group B), in which the SF oocytes were warmed via VIT warming solu-
tions. Survival rate was also significantly higher in group A vs group B
(P¼0.001)
Parthenogenetic activation and meiotic spindle presence were not signifi-

cantly different in the three groups. At the time of writing this abstract the
evaluation by confocal microscopy is still in progress.
CONCLUSION: The findings of this study seem to confirm that is possible

to optimize costs and increase the survival rate by using the same warming
protocol for both SF and VIT oocytes. This ‘‘universal warming protocol’’
is potentially applicable to all kind of slow frozen reproductive cells, such
as zygotes, cleavage stage embryos and blastocysts.
Supported by: Thawing and warming solution were kindly supplied by Or-

igio.
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COMPARISON OF VITRIFICATION DEVICES FOR HUMAN EM-
BRYOS BETWEEN OPEN AND CLOSED SYSTEM. S. Mizuno,a

A. Ohgaki,a H. Matsumoto,a A. Fukuda,a Y. Morimoto.b aIVF Osaka Clinic,
Higashi-Osaka, Osaka, Japan; bIVF Namba Clinic, Nishi-ku Osaka, Osaka,
Japan.

OBJECTIVE: Vitrification is a freezing method that is applied in almost
every IVF clinic in Japan. In our clinic, human embryos are vitrified by
Cryotop method in which the solution containing embryos is directly
exposed to liquid nitrogen. This method does not completely eliminate
the risk of cross-contamination during their storage. Therefore, the closed
vitrification device, Rapid-i, has been developed to solve this problem. In
the present study, survival rate and subsequent development of warmed em-
bryos were compared between Cryotop and Rapid-i, to evaluate if embryos
can be safely cryopreserved by Rapid-i without sacrificing their potential
after warming.
DESIGN: Prospective study.
MATERIALS ANDMETHODS: The preliminary study was performed,

using zygotes previously vitrified at pronuclear stage (n¼78) and day 3
(n¼36). They were warmed once, randomly allocated to either of the
two vitrification methods, Cryotop or Rapid-i and then revitrified. Post-
warming survival rate and subsequent development at day 5 and 6 were
compared between the two vitrification methods. The present study was
clinically performed, using 962 blastocysts. They were randomly allocated
either Cryotop (n¼768) or Rapid-i (n¼194) and vitrified-warmed. Sur-
vival rates and pregnancy rates of single blastocyst transfer were
compared. In evaluation of pregnancy rate, over 39-year old patients
were excluded.
RESULTS: The preliminary study showed all 2PNs and day 3 embryos

survived after warming in both methods. Blastocyst rate from 2PN after
warming was not significantly different between Cryotop and Rapid-i
(day 5: 6/35, 17.1% vs. 6/43, 14.0%, day 6: 9/35, 25.7% vs. 11/43,
25.6%, respectively). The evaluation of development to blastocyst from
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day 3 embryos after warming also showed similar results between Cryo-
top and Rapid-i (day 5: 5/18, 27.0% vs. 9/18, 50.0%, day 6: 10/18,
55.6% vs. 12/18, 66.7%, respectively). In the present study, there were
no differences in survival rates (752/768, 97.9% vs. 190/194, 97.9%)
and pregnancy rates (268/488, 54.9% vs. 57/109, 52.3 %) between Cryo-
top and Rapid-i.

CONCLUSION: The present study demonstrates that a newly developed
device, Rapid-i, dose not impair not only developmental potential of 2PN,
day 3 embryo and blastocyst after warming, but also subsequent pregnancy
rate compared to a conventional Cryotop method. Therefore, it is concluded
that Rapid-i which does not expose human embryos directly to liquid
nitrogen is a favorable device for storage without the risk of cross-
contamination.
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BANKED FROZEN DONOROOCYTES DEMONSTRATE HIGH EF-
FICIENCY IN CONVERSION TO LIVE BORN INFANTS; A
COLLABORATIVE MULTI-SITE EXPERIENCE. K. Fru,a J. Cox,a

J. Lim,b B. M. Berger,c H. Hayes,c J. H. Segars,a D. I. Hoffman.c aNICHD,
NIH, Bethesda, MD; bShady Grove Fertility, Rockville, MD; cDEBUSA,
Rockville, MD.

OBJECTIVE: Previous studies have shown a <7% oocyte to live born in-
fant rate in fresh donor cycles. The purpose of this study was to evaluate the
efficiency of cryopreserved donor oocytes compared to those from fresh
donor cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Outcomes of all IVF cycles using

previously cryopreserved donor oocytes from a single donor oocyte
bank and performed at 19 partner ART institutions(1/2012-12/2013)
were reviewed. These were compared to fresh donor IVF cycles per-
formed at a large participant ART institution in 2012. Outcomes
included cycle cancellation, number of oocytes thawed, number of cry-
opreserved supernumerary embryos, clinical pregnancy (CP: intrauterine
gestational sac), ongoing pregnancy rates (OPR) and number of infants
born.

RESULTS: 626 cycles using thawed oocytes were initiated with a 93%
continuation rate; 41% of embryo transfer (ET) cycles had supernumer-
ary embryos for cryopreservation (n¼238). Live birth rate/cycle was 51%
(fresh) vs 44% (thaw)yielding 456 vs 332 infants. The twin rate was 14%
vs 28% for fresh vs thaw donor cycles. Given an expected vitrified em-
bryo to infant conversion rate of 35%, an additional 516 vs 150 infants
are expected from these fresh and thaw cycles respectively. Final #in-
fants/# thawed M2 oocytes was therefore (332+150)/3881 or 12.4%
compared to (456+516)/8638 or 11.7% in fresh donor oocyte cycles.
As frozen oocytes were stored in lots of 5-9, comparisons of ongoing

pregnancy rate/thaw by number of oocytes thawed showed no significant
differences (44.6% of 101 thaws of 5 vs 41.5% of176 thaws of 7
oocytes).

CONCLUSION: This study establishes the efficiency and viability of
cryopreserved oocytes in IVF cycles. Low oocyte numbers per lot did
not negatively impact overall outcomes therefore vitrified donor oocytes
add ease of cycle timing and eliminate cancellations due to poor donor
response.
Supported by: This work was supported, in part, by the Program in Repro-

ductive and Adult Endocrinology, NICHD, NIH, Bethesda, MD.
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PRE-IMPLANTATION GENETIC SCREENED (PGS)ABNORMAL
BLASTOCYSTS GIVE SIGNIFICANT LESS SURVIVAL AFTER
VITRIFICATION AND WARMING. R. Dunn, C. Vanijgul,
R. Mangal, S. Chauhan, L. Schenk, W.-S. Wun, G. Grunert. Fertility Spe-
cialists of Houston, Houston, TX.

OBJECTIVE: Aneuploid embryos are general considered not fruitful,
i.e. arrested, degenerated. For embryos develop to blastocyst stage,
these embryos have passed through maternal genomic activity to em-
bryonic genomic activity and keep developing. Do these PGS abnormal
blastocysts survive vitrification and warming as good as normal blasto-
cysts do? In addition, general hypothesis is that developmental speed
reflects the healthy status of embryos (1). Does day-5 biopsied blasto-
cyst survive better than day-6 biopsied blastocyst does? This study
examines the survival of vitrified blastocysts between PGS normal
and abnormal embryos and the survival between day 5 and day 6 bio-
psied blastocysts.
DESIGN: A retrospective study.
MATERIALS ANDMETHODS: For PGS normal blastocysts, the frozen

embryo transfer is usually 2 hours after warming. For PGS abnormal blas-
tocysts, the examination of survival is 2 hours after warming then dis-
carded. The definition of survival after2-hours warming is that at least
half numbers of blastomeres are clear and shining. Those PGS cycles
with frozen embryo transfer during period 1/1/2013 – 3/31/2014 are
included. The age distribution is 22-45 with mean of 37.3. Totally 278
PGS normal embryos and 112 abnormal embryos from 416 cycles are
included in the study. For trophectoderm biopsy, only those embryos
develop to full or further advance blastocyst stage are biopsied on day 5.
Other slow development blastocysts are biopsied on day 6. Fisher’s Exact
Tests are used for analysis.

RESULTS: The summary of results is in following table.
CONCLUSION: 1. The survival of PGS abnormal blastocysts is signifi-

cantly less than the PGS normal blastocysts does on both day 5 and day 6 bio-
psied blastocysts.
2. By comparison of PGS normal blastocysts, the survival of day 6 bio-

psied blastocysts is significantly less than day 6 biopsied blastocysts does.
3. By comparison of PGS abnormal blastocysts, there is no significant dif-

ference on the survival between day 5 and day6 biopsied blastocysts. It sug-
gests PGS abnormality is more detrimental than slow blastocyst
development.
The results support that embryo growth rate affect the outcome of

warmed blastocysts (Hashimoto et al, 2013). It also indicates there is a nat-
ural selection for normal and healthy blastocyst to avoid un-fruitful preg-
nancy.

Single Site
Fresh Cycles

2012

Multi-site
Cryo-Bank

Cycles (2012-2013)

# Initiated Cycles 1088 626
#M2 Oocytes 8638 3881
#M2 Oocytes surviving thaw

(%)
3337 (86%)

# Cycles with ET (%) 899 (83%) 582 (93%)
# Cancelled Cycles (%) 132 (12%) 44 (7%)
CP/Cycle Initiated 51% 46%
CP/ET Cycle 61% 50%
OPR/Initiated cycle 42% 41%
OPR/Transfer Cycle 51% 44%
# Liveborn Infants 456 332
Sets of Twins (%) 60 (14%) 71(28%)
# Cycles with Vitrified Blasts

(%)
538 (60%) 238 (41%)

# Vitrified Blasts 1476 428
Expected FET Delivery Rate 35% 35%
Expected # FET infants 516 150
#Infants/M2 Oocytes 11.70% 12.40%

Biopsy date
PGS normal

# survival/total (%)
PGS abnormal

#survival/total (%)

Comparison
between
normal vs.
abnormal

Day 5 147/148 (99%) 16/20 (80%) p <0.0001
Day 6 120/130 (92%) 66/92 (71%) p <0.0001
Analysis p <0.005 n.s. -

n.s.: not significant
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THE PROXIMITY OF WARMED EMBRYO TRANSFER OF
‘‘INTENTIONAL FREEZE’’ EMBRYOS FROM VITRIFICATION
IMPACTS IMPLANTATION RATES. D. L. Hill,a,b J. Crofoot,a,b

M. Surrey,a,b H. Danzer,a,b S. Ghadir,a,b W. Chang,a,b C. Wambach,a,b

J. Barritt.a,b aART Reproductive Center, Beverly Hills, CA; bSouthern Cali-
fornia Reproductive Center, Beverly Hills, CA.

OBJECTIVE: There is mounting evidence that performing blastocyst
transfer at least one menstrual cycle from that in which the patient’s eggs
were retrieved improves implantation, presumably due to a more receptive
uterine environment. Doing this requires vitrification of blastocysts, warming
and transferring them in a subsequent cycle that is 1, 2 or more menstrual cy-
cles from that in which the embryos were created. We wanted to exam if im-
plantation rates were affected by this proximity.

DESIGN: Retrospective data analysis from a private laboratory for assis-
ted reproductive technology.

MATERIALS AND METHODS: From 2011 to 2013, 216 transfers
(excluding donors and surrogates) did not have a fresh blastocyst transfer,
electing to have all embryos intentionally vitrified. In 104 of these transfers
the patient also had PGD by array comparative genomic hybridization
(aCGH). Transfers of warmed blastocysts were performed anywhere from
within 40 days of the vitrification cycle, 41-70 days or>70 days and beyond,
representing endometrial lining recreation from 1–3 cycles. Based on the
idea that it would take somewhere<40 days to build an single new endome-
trial lining, we created three ‘‘proximity groups’’ between vitrification and
the warmed ET: <40 days, 41-70 days and >70 days post-vitrification.

RESULTS: Non-PGD defined embryo transfers occurring <40 days from
vitrification had significantly lower pregnancy rates than did those performed
41–70 day group (P<0.0001), but not significantly compared to the>70 day
group (P<0.12). In the PGD-defined embryo transfers, the <40 days to ET
cases were significantly less likely to conceive (P<0.0001) than the 41–70
day group and the >70 day group. Noticeably 11/112 (10%) of the cases
in the ‘‘no PGD’’ group were >37, whereas 61/104 (59%) of the ‘‘PGD’’
group were >37. This outcome is therefore reflective of a elimination of
the ‘‘age effect’’ in patients 37–41 years old when aCGH-defined blastocysts
are used for transfer.

CONCLUSION: Our data demonstrates that performing a warmed embryo
transfer soon after the vitrification cycle does not allow themost optimal uter-
ine receptivity. Most dramatically demonstrated in warmed cycles after PGD
in which at least 2 endometrial lining recreations increased pregnancy rates
so significantly that the ‘‘age effect’’ in older patients was overcome by doing
intentional freezes with PGD. We strongly recommend not performing
warmed ETs of blastocysts <40 days from vitrification.
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FROZEN EMBRYO TRANSFERS USING EMBRYOS DERIVED
FROM VITRIFIED DONOR OOCYTES FROM THE FAIRFAX
EGGBANK. A. D. Dorfmann, J. M. Machovina, M. E. Geltinger,
M. A. Iwaszko, S. R. Lincoln, L. C. Udoff. Fairfax EggBank, Genetics &
IVF Institute, Fairfax, VA.

OBJECTIVE: The objective of this study was to determine if embryos
derived from vitrified donor oocytes perform in a similar manner to oocytes
derived from fresh cycles after a second round of vitrification and warming
(ie FET cycles).

DESIGN: A retrospective analysis of all donor FET cycles from January
2011 through December 2013. The initial retrievals and oocyte warming
took place from June 2009 to December 2013. Group A are cycles in which
donor oocytes were retrieved, inseminated, cultured to the blastocyst stage,
vitrified then warmed at a later time for an ET. Group B are cycles in which
donor oocytes (obtained from the Fairfax EggBank) were first vitrified and
later warmed, inseminated, cultured to the blastocyst stage, then vitrified
again for future FET. The endpoints utilized for this study are embryo sur-
vival, implantation and clinical pregnancy outcome.

MATERIALSANDMETHODS: Ovarian stimulation and oocyte retrievals
were performed using standard protocols. Oocyte vitrification was performed
on cryotops (Kitazato, Japan), blastocyst vitrification was performed using
Cryotips (Irvine Scientific, USA). Both oocytes and embryos were vitrified us-
ing ethylene glycol and DMSO as cryoprotectants in gradually increasing
amounts. Blastocysts were collapsed prior to vitrification using a single laser
pulse (Xylos). Warming protocols were accomplished using rapid warming
first at 37 C, then a gradual return to isotonic media at room temperature.
RESULTS: The results of our analysis can be seen in Table 1. There were

no significant differences across any of the parameters studied.
CONCLUSION: Vitrifying and warming oocytes has now become com-

mon and is gaining in popularity as an alternative and effective method of
delivering donor egg services to patients. Results across the globe are similar
to results in fresh donor egg cycles. This has led to the establishment of com-
mercial egg banks. One of the remaining questions is whether or not these
previously frozen oocytes, once warmed, inseminated and cultured to later
embryonic stages can be again re-vitrified and warmed with similar results
as in fresh donor egg cycles. This data set suggests that the laboratory and
clinical results are comparable and quite good in both groups.
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A RANDOMIZED PROSPECTIVE CONTROLLED TRIAL CON-
FIRMSTHESAFETYANDEFFICACYOFEXTENDED INTRAVAGI-
NAL CULTURE OF EMBRYOS WITH INVOCELL COMPARED TO
LABORATORY INCUBATORS. K. Doody,a J. Broome,b K. Doody.a
aCenter for Assisted Reproduction, Bedford, TX; bKelowna Regional
Fertility Centre, Kelowna, BC, Canada.

OBJECTIVE: The purpose of this IRB approved trial is to compare the
safety and efficacy of intravaginal culture of embryos in INVOcell (INVO
Bioscience, MA, USA) to traditional incubator laboratory systems for the
purpose of IVF.
DESIGN: Randomized prospective controlled trial.
MATERIALS AND METHODS: Inclusion criteria were infertile women

age 18-38, AMH 1-3ng/ml, AFC 6-20, BMI< 36. Patients undergoing stim-
ulation for IVFwere randomized on the day of trigger to traditional incubators
or the INVOcell vaginal culture device. After a 2-4 hour co-incubation with
sperm, up to 10 eggs were placed into the INVOcell device or into traditional
incubators. After 5 days, one or two embryos were transferred into the uterus.
RESULTS: 33 enrolled patients underwent ovarian stimulation and were

randomized on the day of trigger. Outcome data are reported in the table
below (ranges are listed in parentheses).

TABLE 1.

Incubator INVOcell

Number of cycles (patients) 16 17
Mean age 32.3 (26-38) 32.8 (26-38)
Mean body weight (pounds) 162.0 (121-207) 151.5 (109-184)
Mean number of oocytes

inseminated
7.6 (1-10) 6.7 (3-10)

Mean number of embryos
transferred

1.8 1.65

Mean blastocyst quality
score (BQS)

27.24 26.14

Ongoing pregnancy rate /cycle 62.5% 58.8%

CONCLUSION: In vitro fertilization is necessary to achieve pregnancy for
many patients with infertility. Unfortunately, the expense of IVF can signif-
icantly restrict access to ART services. Many factors contribute to the
expense of ART. The modern IVF physical laboratory requires expensive
HVAC systems to provide clean air. The embryo has no lung, kidney or liver
to filter air contaminants including volatile organic compounds. Incubators

TABLE 1. Comparison of Group A and Group B

# Cycles # Embs Vitrified Embs Survived Embs/Transfer # Implantation Clin Pregnancy SAB

Group A 236 404 388 (96%) 1.6 137 (35%) 119 (51%) 11 (9%)
Group B * 21 38 37 (97%) 1.8 16 (43%) 12 (57%) 1 (8%)

* Frozen Oocytes from Fairfax Egg Bank
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require alarm systems as well as daily quality control checks. Embryologists
are highly trained with specialized skills enabling micromanipulation proce-
dures such as ICSI, assisted hatching and embryo biopsy.

Intravaginal culture (INVO) can lower the real cost of conducting IVF.
Good blastocyst development and pregnancy outcomes can be achieved
with an intravaginal culture system. Implementation of this or similar simple
culture systems will likely improve affordability and access to ART services.
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DO STATE MANDATED COVERAGE OF ASSISTED REPRODUC-
TIVE TECHNOLOGIES (ART) FINANCIALLY INCENTIVIZE
FRESH IN-VITRO FERTILIZATION (IVF) OVER FROZEN EM-
BRYO TRANSFER (FET)? B.-S. L. Maslow, A. Bartolucci,
T. Budinetz, C. Benadiva, L. Engmann, J. C. Nulsen. Center for Advanced
Reproductive Services/University of Connecticut Health Center, Farming-
ton, CT.

OBJECTIVE: Some state mandates do not distinguish between IVF and
FET cycles. This may unintentionally encourage patients to proceed with
IVF over FET. Our study aimed to determine which states differentiate
IVF and FET cycles and whether state-related differences exist in utilization
of FET compared to IVF.

DESIGN: Descriptive.
MATERIALS AND METHODS: Public copies of state legislation

mandating ART coverage were reviewed for language distinguishing FET
from IVF cycles. We also interviewed financial specialists at large ART cen-
ters in each of the relevant states. As a marker of statewide FET utilization,
we calculated the proportion of ‘‘fresh embryos from non-donor oocytes’’ cy-
cles to ‘‘frozen embryos from non-donor oocytes’’ transfers from the SART
2012 Data at all centers in each mandated state. Comparisons were per-
formed using c2 test.

RESULTS: 8 states have mandated IVF coverage (AR, CT, HI, IL, MA,
MD, NJ, RI). 3 states have either unlimited coverage (MA) or a monetary
cap (AR $15,000 and RI $100,000). 2 states’ (NJ, IL) benefits are limited
by number of oocyte retrievals and mandate coverage of associated proce-
dures (including FET). 3 states limit their benefits by number of cycles
(HI-1, CT-2, MD-3). HI’s mandate does not cover FET. CT and MD’s man-
dates do not specify cycle type, leaving the benefit to be exhausted with either
IVF or FET. Only the 3 states without cycle limitations (AR, MA, RI)
mandate coverage of embryo cryopreservation. States with retrieval-limited
mandates had a statistically higher FET/IVF ratio compared to cycle-limited
states (3536/10654 vs. 2412/7928, p¼0.002). However, the states with the
most robust mandate (MA, RI) had the lowest FET/IVF ratios compared to
cycle-limited states (p¼0.001) and retrieval-limited states (p¼0.001).

CONCLUSION: Benefits of FET include decreased morbidity, increased
pregnancy rates, and possible improved neonatal outcomes. Cost analyses
have demonstrated that an FET cycle costs roughly half as much as IVF.
ART centers in cycle-limited states reported cases of mandated patients
declining FET in favor of a ‘‘covered’’ IVF cycle. Mandates that limit ben-
efits by cycle number, without respect to type, may financially incentivize
patients to undergo the more expensive and morbid IVF cycle. The higher
FET/IVF ratio in retrieval-limited states may support this observation.
Interestingly, states with the most generous mandates had the lowest pro-
portional utilization of FET, possible owing to the unrestricted nature of
coverage.

FERTILITY PRESERVATION II
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NATURAL OVARIAN STIMULATION (NATOS) SUCCESSFULLY
COMBINES LOW ESTRADIOL LEVELS AND MULTIPLE FOLLI-
CLE DEVELOPMENT AND MAY BE SUITABLE FOR FERTILITY
PRESERVATION IN WOMEN WITH ESTROGEN-DEPENDENT
CANCERS. E. Adda-Herzog,a V. Gallot,a A. Le Bras,b S. Sebag,a

N. Frydman,b R. Fanchin.a aReproductive Medicine, Antoine Beclere Hos-
pital, Clamart, France; bReproductive Biology, Antoine Beclere Hospital,
Clamart, France.

OBJECTIVE: Supraphysiologic E2 levels are unwelcome in fertility pres-
ervation candidates with breast cancer. Aromatase inhibitors have been used
during controlled ovarian hyperstimulation (COH) to avoid hyper-estrogen-
ism but serum oestrogens levels can exceed 600pg/mL when numerous oo-

cytes are recovered. Therefore, we tested an innovative COH protocol that
virtually curtailed endogenous LH levels by using strong and sustained
GnRH antagonist doses while maintaining standard exogenous FSH-only
administration.
DESIGN: Prospective pilot study. 14 IVF-ET candidates aged 28-38 years,

deprived of breast cancer, volunteered to test efficacy of NATOS.
MATERIALS AND METHODS: On day 2 of their menstrual cycle, pa-

tients started daily recombinant FSH (doses fitting antral follicle counts,
SC) paralleled with daily GnRH antagonist administration. Five patients
received GnRH-antagonist 3 mg/day SC and 9 patients received 1.5 mg/
day SC. Ovulation triggering with hCG was performed when routine criteria
of follicle maturation were met and IVF-ET was done according to our
routine procedures.
RESULTS: On dhCG, serum E2 levels remained at 343.8 � 170.8 pg/mL

and 333.9 � 175.8 pg/mL for the 3 mg and 1.5 mg groups, respectively and
serum LH levels were undetectable in both groups. Contrasting with the low
E2 levels, we obtained 16.2 � 7.3 and 8.6 � 4.7 mature oocytes in the two
groups, respectively. Eleven out of fourteen patients achieved a clinical preg-
nancy (four of them delivered already healthy babies and seven currently are
normally evolving).
CONCLUSION: In conclusion, these pilot results indicate that: 1. NATOS

is a unique COH protocol that keeps serum E2 levels within the physiological
range while maintaining strong follicle production and viable eggs, as re-
flected by high pregnancy rates. 2. NATOS challenges the hypothesis that
sizeable LH amounts are required for follicle and oocyte competence. 3. If
these results are confirmed in further studies, NATOS will constitute a
seducing new therapeutic option not only for breast cancer patients seeking
for fertility preservation but also in cases in which high estrogenization
should be avoided such as repeated implantation failures, endometriosis or
previous hormone-dependent cancers.
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POST-THAW FUNCTION DURING 3-DIMESIONAL (3D) CULTURE
OF ISOLATED SECONDARY FOLLICLES VITRIFIED IN A
CLOSED SYSTEM: A NEW OPTION FOR FERTILITY PRESERVA-
TION IN YOUNG PATIENTS WITH CANCER. D. L. Bulgarelli,a

A. Y. Ting,b M. B. Zelinski.b,c aDepartment of Obstetrics and Gynecology,
School of Medicine of Ribeir~ao Preto, University of S~ao Paulo, Ribeir~ao
Preto, S~ao Paulo, Brazil; bDivision of Reproductive & Developmental Sci-
ences, Oregon National Primate Research Center, Oregon Health & Sciences
University, Beaverton, Beaverton, OR; cDivision of Reproductive & Devel-
opmental Sciences; Department of Obstetrics & Gynecology, Oregon Na-
tional Primate Research Center, Oregon Health & Sciences University,
Beaverton, OR.

OBJECTIVE: Evaluate the function of isolated secondary follicles vitri-
fied with PXZ polymers during long term 3D culture.
DESIGN: Rhesus macaque secondary follicles were vitrified individually

and studied during long term encapsulated 3D culture.
MATERIALS AND METHODS: Ovaries were obtained from adult rhe-

sus macaques (n¼3, 8-11 years old, normal cycles), the cortex was cut into
1x1x0.5mm3 fragments, and secondary follicles were isolated mechani-
cally. Follicles were incubated in vitrification solution containing 25%
glycerol, 25% ethylene glycol and 12.5% polymers (PXZ). Follicles were
transferred into 0.25 cc straws that were heat sealed then cooled in liquid
nitrogen (LN2) vapor. For warming, straws were left at room temperature
for 10 sec and plunged into a 40C water bath for 5 sec. Thawed follicles
were transferred into holding media containing 1, 0.5, 0.25M sucrose for
3 min each and 0M sucrose for 5 min. Fresh and thawed follicles were
encapsulated into alginate (0.25% w/v), and cultured for 6 weeks at 5%
O2 in aMEM with FSH. Follicle survival rate, growth rate and antrum for-
mation rate were analyzed.
RESULTS: Following long term 3D culture, vitrified and warmed second-

ary follicles showed a similar survival rate (45� 7%) to that of fresh follicles
(55� 7%). Follicular growth rates were also similar between fresh and vitri-
fied follicles; both groups formed an antrum (62%; 81%, respectively) and
reached similar diameters at the end of culture (362 � 141 mm; 415 � 61
mm, respectively). Some follicles reached 1mm in diameter with intact GV
oocytes in both fresh and vitrified groups.
CONCLUSION: Primate secondary follicles vitrified individually in a

closed system followed by long term 3D culture can survive and grow to
the antral stage. Further development of the vitrification and follicle culture
procedures to support a fertilizable oocyte are ongoing. Vitrification of indi-
vidual secondary follicles has potential as a new strategic option for fertility
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preservation, especially for cancer patients with malignant cells residing in
the ovary.

Supported by: NIH UL1 RR024926, R01AHD058293, PL1 EB008542,
P51RR000163. NIH Fogarty International Center grant TW/HD-00668 to
P. Michael Conn. (DLB). FAPESP; S~ao Paulo Research Foundation (2011/
18401-6).
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TOWARD UNDERSTANDING YOUNG WOMEN’S REASONS FOR
ACCEPTING OR DECLINING FERTILITY CRYOPRESERVATION
TREATMENT FOLLOWING A CANCER
DIAGNOSIS. P. E. Hershberger,a H. Sipsma,a L. L. Finnegan,a

J. Hirshfeld-Cytron.b aUniversity of Illinois at Chicago, Chicago, IL; bFertil-
ity Centers of Illinois, Chicago, IL.

OBJECTIVE: Effective counseling about fertility cryopreservation treat-
ment for young women with cancer is a critical concern for many clinicians.
Yet little is known about young women’s underlying decision processes,
including their perspectives on whether to undergo treatment. Therefore, this
paper aims toprovide insight intoyoungwomen’s reasons for deciding to accept
or decline fertility cryopreservation treatment following a cancer diagnosis.

DESIGN: This descriptive, qualitative study incorporated a mixed-
methods approach to corroborate and expand qualitative findings with demo-
graphic characteristics.

MATERIALS ANDMETHODS: Young women (N ¼ 27, mean age ¼ 29
years) were recruited from two clinics in the Midwest and the Internet. Inclu-
sion criteria included womenwho: were diagnosed with cancer, were eligible
for fertility cryopreservation (i.e., egg, embryo freezing), and had recently
made a decision about whether to undergo fertility cryopreservation. Each
participant completed an in-depth, semi-structured interview and a demo-
graphic questionnaire.

RESULTS: Women were diagnosed with 6 cancer types, including breast
(n ¼ 14), Hodgkin’s lymphoma (n ¼ 5), ovarian (n ¼ 4), leukemia (n ¼ 3),
kidney (n¼ 1), and non-Hodgkin’s lymphoma (n¼ 1); onewoman was diag-
nosed with two cancer types. Half (n ¼ 14; 52%) of the women declined
fertility cryopreservation, and half (n ¼ 13; 48%) of the women accepted
treatment. Women who accepted treatment were more likely to be younger,
single, nulliparous, less educated, and at lower income levels compared to
woman who declined treatment. The results of the qualitative analysis re-
vealed that despite lower income levels, the women who accepted fertility
cryopreservation received more financial support from their partners, family,
and other sources. Women who accepted fertility cryopreservation also
voiced a strong desire for motherhood and avoiding future decisional regret.

CONCLUSION: Clinicians who are aware of the reasons whywomenwith
cancer accept or decline fertility preservation can facilitate decision support
in the clinical setting. These findings can also be used as a foundation for the
development of survey instruments or decision support tools.

Supported by: Support for the study provided by the National Institutes of
Health, National Institute of Child Health and Human Development and the
Office of Research on Women’s Health (Grant K12 HD055892).
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FIRST INVITROMATURATION (IVM)OFOOCYTES RETRIEVED
FROM EXTRACORPOREAL OVARIAN TISSUE ASPIRATION
LEADING TO LIVEBIRTH. P. S. Uzelac, A. A. Delaney,
G. L. Christensen, C. H. L. Bohler, S. T. Nakajima. Obstetrics and Gynecol-
ogy, University of Louisville, Louisville, KY.

OBJECTIVE: We previously reported a novel fertility preservation
approach consisting of IVM of oocytes retrieved from whole ovary surgical
specimens. This intervention salvages immature oocytes with fertility poten-
tial that are otherwisewasted and offers a second tier intervention for patients
already planning to undergo ovarian tissue freezing. The objective of this ab-
stract is to report a livebirth after IVM of oocytes retrieved from extracorpo-
real ovarian tissue aspiration.

DESIGN: Case report.
MATERIALS AND METHODS: In 2008, a 23 year old nulligravid

woman with a history of a stage IA borderline mucinous cystadenoma devel-
oped an 8 cm complex mass in her remaining left ovary. Given concern for
the recurrence of a borderline tumor and possible need for oophorectomy,
the patient was referred for fertility preservation counseling. After coun-
seling, the patient elected to attempt an extracorporeal retrieval of immature
oocytes from her ovary specimen should an oophorectomy be performed.

The patient was taken off oral contraceptive pills eight days prior to her
exploratory laparotomy. Attempts at cystectomy were abandoned secondary
to intraoperative findings and a left salpingo-oophorectomy, lysis of adhe-
sions and appendectomy were performed. Final pathology revealed a benign
mucinous cystadenoma. Immediately following the removal of the whole
ovary specimen, healthy ovarian tissue was identified, isolated and trans-
ferred to our embryology laboratory for aspiration. Ten prophase I oocytes
were retrieved. After 24 hours of culture, 4 metaphase II (MII) oocytes
were identified and fertilized by intracytoplasmic sperm injection (ICSI).
Three two-pronuclear (2PN) zygotes were cryopreserved for future use.
RESULTS: In March 2013, the patient returned for a frozen embryo trans-

fer. She was prepared with a standard protocol of exogenous estrogen fol-
lowed by timed progesterone. Three zygotes were thawed and she
underwent an embryo transfer of 2 cleavage-stage embryos (grade B8 and
B7) which resulted in a singleton gestation. In December 2013, the patient
delivered a healthy male infant at term.
CONCLUSION: To our knowledge, this is the first IVM of oocytes

retrieved from extracorporeal ovarian tissue aspiration leading to a livebirth.
This technique should be considered as a viable fertility preservation option
for any reproductive age woman undergoing oophorectomy or resection of a
large segment of viable ovarian tissue.
Supported by: Woodson Foundation.
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TUBERCULOSIS CASES IN A MODERN US FERTILITY CENTER:
A RETROSPECTIVE REVIEW. N. M. Barker, B. Houmard,
M. R. Soules. Seattle Reproductive Medicine, Seattle, WA.

OBJECTIVE: The goal of this study is to dispel the clinical assumption
that tuberculosis is only seen as a cause of infertility in less developed coun-
tries.
DESIGN: This is a retrospective chart review in a private reproductive

endocrinology and infertility practice.
MATERIALS AND METHODS: Patients with pelvic pathology attribut-

able to tuberculosis (TB) were identified from 2004-2013. The diagnosis of
pelvic TB in each case was based on a combination of history and specific
findings: abnormal hysterosalpingogram (HSG) with changes as described
after pelvic TB, abnormal PPD and/or interferon gamma release assay
(Quantiferon-TB Gold), laparoscopic findings, abnormal chest x-ray, and/
or history of pulmonary TB. Many patients received their initial diagnosis
of TB and were treated for latent TB prior to fertility treatment. Patient char-
acteristics, fertility treatments, and live birth rates were obtained.
RESULTS: Twenty-two patients met inclusion criteria. Nineteen patients

had documented pelvic TB and completed treatment for TB. Age mean was
30�3 years, and racewas predominantly East Indian (74%), followed by Ethi-
opian, Asian (non-specified), and African. Seventy-nine percent of the patients
presented with primary infertility. Abnormal findings on the HSGwere seen in
74% (primarily tubal, as only one patient had endometrial defects). Confirma-
tory testing by PPD, Quantiferon-TB Gold, or surgical pathology was present
in 47%. Out of the 19 patients, 3 were lost to follow up, 3 had plans to do in-
vitro fertilization (IVF) in the future, while 2 others completed intrauterine
inseminations (1 patient with live birth). Eleven patients underwent fertility
treatment with IVF, and 17 autologous fresh and 11 frozen embryo cycles
were completed. All patients undergoing IVF treatment were age less than
35 years. The live birth rate per embryo transfer was 29% for fresh and 18%
for frozen, approximately 50% less than our typical live birth rates for women
in this age group during the 10 year span. Clinical pregnancy loss and/or
biochemical pregnancy occurred in 38%, while ectopic rate was 8%.
CONCLUSION: Despite being an uncommon disease in the US, pelvic TB

can be present in specific patient populations. Clinicians need to be alert for this
diagnosis. These patients need to receive specific infectious disease therapy and
be counseled about their generally lower prognosis with infertility treatment.
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A COMPARISON OF FRESH AND VITRIFIED OOCYTE DONA-
TION CYCLES TODETERMINE EFFICIENCYAND LIMITATIONS
OF EACH TREATMENT APPROACH. M. Alikani, M. A. Cohen,
H. Yang, Y. Pan, M. Bolkas, A. Hershlag. Center for Human Reproduction,
North Shore University Hospital, Manhasset, NY.

OBJECTIVE: To examine the efficiency and limitations of vitrified oocyte
donation (VitOD) vs. fresh oocyte donation (FreOD) when both treatment
options are available.
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DESIGN: Patients undergoingVitOD or FreOD cycles from January 2012-
April 2014 were included. Laboratory and clinical outcomes were assessed
for each group and compared. Comparisons were done using a Students t-
test, assuming equal variances on data of a continuous nature, or a Chi-
squared test for categorical data.

MATERIALS AND METHODS: Eighty-eight oocyte recipients under-
went 90 cycles of VitOD (n¼50) or FreOD (n¼40), the former using oocytes
purchased from an egg bank. The choice of fresh or vitrified oocytes was left
to the patient and was based on financial and time considerations and donor
availability. Oocytes were warmed according to egg bank protocols.

RESULTS: Results are shown in Table 1.

CONCLUSION: Vitrified oocytes obtained from commercial egg banks
offer an attractive alternative to FreOD for many reasons including conve-
nience and reduced cost. In this study, oocyte survival rates post warming
were extraordinarily high and fertilization rates were equivalent to fresh oo-
cytes. The data suggest a trend toward better clinical outcomes following
FreOD, but the differences are not statistically significant at this time. None-
theless, patients should be counseled on limitations of VitOD, including
decreased frequency and number of embryos cryopreserved and potentially
compromised blastocyst formation. The expectation for the latter can lead
to the decision to transfer embryos on day 3 rather than day 5, as was the
case in this study; this can lead to a reduction in eSET in VitOD patients,
exposing them to an increased risk of twin pregnancy.

Supported by: Institutional
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ADJUVANT GONADOTROPIN-RELEASING HORMONE ANA-
LOGUES FOR THE PREVENTION OF CHEMOTHERAPY
INDUCED GONADAL TOXICITY: A SYSTEMATIC REVIEW AND
META-ANALYSIS. E. A. Elgindy,a M. I. Mostafa,b H. Sibai,c

A. M. AbdelGhany.d aObstetrics and Gynaecology, Faculty of Medicine, Za-
gazig, Sharkia, Egypt; bObstetrics and Gynaecology, Faculty of Medicine,
Cairo, Egypt; cObstetrics and Gynaecology, Faculty of Medicine, Zagazig,
Sharkia, Egypt; dObstetrics and Gynaecology, Faculty of Medicine, Zagazig,
Sharkia, Egypt.

OBJECTIVE: To study whether the adjuvant administration of gonado-
tropin-releasing hormone analogues during chemotherapy can protect the
ovaries from subsequent development of gonadaltoxicity.

DESIGN: Systematic review and meta-analysis.

MATERIALS AND METHODS: Randomized controlled trials from
MEDLINE (1966 to present), EMBASE(1980 to present), Cochrane Central
Register of Controlled Trials (CENTRAL), and theWHO International Clin-
ical Trials Registry Platform till January 2014. Search was restricted to trials
written in English. Hand search was also performed on conference abstracts
(e.g. ESHRE, ASRM and MEFS), with cross-reference of the cited trials in
SCOPUS and ISI Web ofScience. Trials data were extracted by two review
authors independently. Different population characteristics, including age,
type of malignancy and type of GnRH analogue co-treatment (Agonist or
Agonist/antagonist) were analyzed. Ovarian reserve parameters {basal folli-
cle stimulating hormone (FSH), antral follicle count (AFC), anti-Mullerian
hormone (AMH)} were analyzed and occurrence of spontaneous pregnancy
at the longest follows up. The Cochrane Risk of Bias tool was used to assess
risk bias
The primary outcome was proportion of women with resumed ovarian

function at the longest follow up period after end of chemotherapy.
RESULTS: Nine eligible trials (774 women) were included. At the longest

follow-up, women receiving GnRH analogues co-treatment didn’t achieve a
significant increase in resumption of ovarian function {Risk Ratio (RR) ¼
1.12, 95%CI: 0.96 to 1.30} GnRH analogues administration failed to show
statistically significant protective effects after multiple subgroup analyses,
according to type of malignancy (P¼0.3), age (P¼0.14), and GnRH analog
type (P¼0.45). Analogue co-treatment didn’t have a protective effect on
ovarian reserve parameters, whether FSH{Mean Difference (MD) ¼-2.63,
95% CI: -7.33 to 2.07}, AFC (MD¼1.6695% CI: -0.69 to 4.01) or AMH
(MD¼0.3195%CI: -0.41 to 1.03). The occurrence of spontaneous pregnancy
was also comparable between GnRH analogues co-treated women and their
control (RR of 1.01, 95% CI: 0.36 to 2.81).
CONCLUSION: GnRH analogue administration during chemotherapy

does not protect ovaries from gonadal toxicity.
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DYSREGULATION IN GENE EXPRESSION PROFILE OF
CUMULUS CELLS FROM WOMEN WITH OVARIAN AND LUNG
CANCERS. S. Assou,a A. Ferri�eres,b C. Vincens,b A. Gala,b

D.-B. Sophie,b S. Hamamah.c aInstitute for Regenerative Medicine and Bio-
therapy, Universit�e Montpellier 1, Inserm U1040, Montpellier, H�erault,
France; bART-PGD Department, CHRU Montpellier, Montpellier, H�erault,
France; cART-PGD Department, Universit�e Montpellier 1, Inserm U1040,
CHRU Montpellier, Montpellier, H�erault, France.

OBJECTIVE: To compare the gene expression patterns of cumulus cells
(CCs) from isolated from healthy women and patients with ovarian and
lung cancers included in our fertility preservation program.
DESIGN: This study includes 16 CCs from healthy women and 16 CCs

isolated from mature MII oocytes collected from patients with lung
(n¼10) and ovarian (n¼6) cancers for fertility preservation before chemo-
therapy treatment.
MATERIALS AND METHODS: CCs from each MII oocyte were

analyzed individually using whole genome U133 Plus 2.0 GeneChip Affy-
metrix microarrays. Significance analysis of microarray was used to analyze
the array data with 2-fold cut-off and false discovery rate (FDR <5%). Vali-
dation was performed by RT-qPCR.
RESULTS: Themolecular signature of CCs from patients with ovarian and

lung cancers was significantly different from the healthy women. Specif-
ically, CCs with cancer were characterized by over-expression of genes
related to HER2 signaling including ERBB3 (x2.3, FDR¼0.0005), ERBB4
(x2.8, FDR¼0.005) and PARD3 (x2.2, FDR¼0.005). These gene products
may elevate the risk for breast, endometrial and other non-gynecological can-
cers. In addition, mRNA transcripts of factors controlling cell cycle and pro-
liferation such as MCM10 (x8.1, FDR¼0.002), CCNE2 (x4.1,
FDR¼0.0001), CDK6 (x2.9, FDR¼0), MDM2 (x3.2, FDR¼0.003) and
CCND3 (x5.7, FDR¼0) were up-regulated in CC of ovarian and lung can-
cers. Functional annotation of the differentially expressed genes suggests
that dysregulation in the steroidogenesis process, estrogen receptors and
TGF-b signaling cascades may contribute to the reduced of oocyte develop-
mental competence in patients with ovarian and lung cancers.
CONCLUSION: Comparing with CCs from healthy women, the gene

expression profile of CCs isolated from patients with ovarian and lung cancer
patients present alterations that could lead to reduction in oocyte compe-
tence. This study opens a new perspective for understanding the pathogenesis
of ovarian and lung cancer patients’ candidate for fertility preservation
before chemotherapy treatment.
Supported by: Ferring and Genevrier companies.

Cycle Characteristics and Clinical Outcomes of VitOD and FreOD Cycles

Vitrified
Oocyte
Donation

Fresh Oocyte
Donation p Value

# Cycles (Fresh Transfers) 50 40 -
Mean Age (�SD) 42.6 (4.11) 41.9 (8.78) 0.4963
Average # MII Eggs

(�SD)
6.0 (1.96) 17.0 (7.72) < 0.0001

Normal Fertilization
Rate ICSI % (�SD)

82.9 (15.05) 81.4 (21.14) 0.6538

ICSI Damage Rate %
(�SD)

4.7 (10.12) 4.2 (6.80) 0.7943

Balstocyst Formation
Rate % (�SD)

33.2 (30.25) 64.1 (27.78) < 0.0001

Embryo Cryopreservation/
2PN % (�SD)

27.6 (22.98) 47.4 (18.72) < 0.0001

Patients with
Cryopreservation
%

64.0% 100.0% < 0.0001

Elective Single Embryo
Transfer %

16% 25.0% 0.2888

Ongoing/Delivered
Pregnancy %

42% 52.5% 0.3211

Implantation Rate
(FH/ET) %

33.3% 43.1% 0.2502

Cumulative Ongoing/
Delivered
Pregancy Rate %y

58.0% 72.5% 0.1533

yFresh and frozen embryo transfers combined
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FET OF EUPLOID BLASTOCYSTS: BIOPSY DAY AND BLASTO-
CYST GRADES PREDICT IMPLANTATION FOR FROZEN
EUPLOID EMBRYOTRANSFERS. D. H. McCulloh, B. Hodes-Wertz,
H.-L. Lee, A. Adler, C. McCaffrey, J. A. Grifo. NYU Fertility Center, NYU
Langone Medical Center, New York, NY.

OBJECTIVE: A preliminary study to determine if the blastocyst stage and
grades of the ICM and TE predict implantation for euploid blastocysts trans-
ferred in FETs.

DESIGN: Retrospective Analysis of Euploid Blastocyst Implantation.
MATERIALS AND METHODS: Stages and grades of euploid blastocysts

transferred in FET cycles were analyzed using multiple logistic regression
(MLR) to determine if they indicate any differences in implantation. 254 em-
bryos transferred in 236 FET cycles were considered. All transferred embryos
had been biopsied then vitrified and the biopsies underwent array Comparative
Genomic Hybridization screening for chromosomal ploidy. All embryos were
determined to be euploid (either 46XX or 46XY). MLR was performed using
an iterative program that adjusted the fitting parameters using maximum likeli-
hood (in GWBASIC). Significance of parameters was determined using the
Akaike InformationCriterion.Ability to predict implantationwas assessed using
area under the curve (AUC) for the receiver operator characteristic (ROC) curve.

RESULTS: 129 euploid embryos resulted in fetal sacs with a heartbeat
(FSHB) on ultrasound inwhich an average of 1.08 euploid embryoswere trans-
ferred per patient. Age of the oocyte source, day of blastocyst cryopreservation
(day 5 or day 6) andBlastocyst scores prior to biopsy (Stage, ICMgrade andTE
grade) were assessed for their ability to predict FSHBs in FET cycles. ICM and
TE grades were coded A ¼ 1, B ¼ 2, C ¼ 3. Day of biopsy/cryopreservation,
stage and grade of the ICMwere significant predictors of implantation. ln(OR)
¼ -0.458Xday – 0.467X stage – 0.905X ICM+6.12. Patient age andTEgrade
werenot associatedwith implantation.TheAUCfor theROCcurve constructed
using the best fit MLR equation was .65 indicating that this is a marginal pre-
dictor of implantation. Blastocystswere segregated using a threshold of ln(OR)
¼ -0.298.Above the threshold, 59.4%of the embryos implantedwhereas below
the threshold 31.4% implanted (p < 0.001).

CONCLUSION: Earlier attainment of expanded blastocyst stage (day of
biopsy), less advanced blastocyst Stage and better ICM grade were positively
associated with FSHBs arising from euploid blastocysts. While this prelim-
inary analysis provides significant predictability for FSHBs, more data will
be required to ascertain whether embryo grades can be predictive of live birth
or miscarriage (loss of a fetal sac) for euploid embryos.
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VOLUNTARY EXERCISE IMPROVES ESTROUS CYCLICITY IN
PRENATALLYANDROGENIZEDMICE INDEPENDENTOFMETA-
BOLIC CHANGES: IMPLICATIONS FOR POLYCYSTIC OVARY
SYNDROME (PCOS). L. D. Homaa S. M. Moenter.b aOb-Gyn, Univer-
sity of Michigan, Ann Arbor, MI; bM.I.Physiol, OBGYN, Int Med, Univer-
sity of Michigan, Ann Arbor, MI.

OBJECTIVE: To test if exercise improves estrous cyclicity in a mouse
model resembling lean PCOS.

DESIGN: Randomized controlled animal study.
MATERIALS AND METHODS: Prenatal androgen (PNA) exposure in

mice produces a phenotype resembling lean PCOS. PNA mice were gener-
ated by injecting dams with dihydrotestosterone (sc 225mg/d) on day 16-18
of gestation; control dams were injected with sesame oil vehicle. Four groups
of 9 mice each - PNA, PNA running (PNA-R), control (CON), control
running (CON-R) - were housed individually at 8 weeks of age, and estrous
cycles were monitored daily. Beginning at 10 weeks of age, mice in the
running groups were given wheels to allow voluntary exercise. Running
wheel activity and estrous cycles were monitored daily; food intake and
body mass were monitored weekly. After 15 weeks of running, glucose toler-
ance and body composition testing by nuclear magnetic resonance were
done. Estrous cycles were analyzed by total days spent in diestrus, proestrus
(day of luteinizing hormone surge), and estrus. Two 6-week time periods
(weeks 1-6 and 10-15 of running) were compared after analysis by week
showed changes in estrous cycle parameters after 10 weeks. Data were
analyzed by 1-way or 2-way ANOVAwith post-hoc testing as appropriate.

RESULTS: Baseline cycles for 2 weeks before running showed PNA treat-
ment disrupted cyclicity with most days in diestrus and few days in proestrus

or estrus (p<0.001). There was no effect of running on estrous cycles during
weeks 1-6 of running. In contrast, from weeks 10-15 of running, cycles in
PNA mice improved with fewer days in diestrus (PNA vs PNA-R d/6wk,
37.5�1.9 vs 27.1�2.8 p<0.001), more days in proestrus (2.0�0.9 vs
6.0�1.1 p¼0.002), and more days in estrus (2.5�1.0 vs 8.9�1.7 p¼0.002).
Despite improved cyclicity, PNA-R cycles remained different from CON cy-
cles with more days in diestrus and fewer days in proestrus and estrus. Cycles
in CON mice were unchanged by running throughout the study. Food intake
was greater in running vs non-running groups (PNA-R vs PNA p¼0.04,
CON-R vs CON p<0.001). There was no difference in body mass or body
composition in PNAvs PNA-R and no difference in fasting glucose or glucose
tolerance between the running and non-running groups.
CONCLUSION: Estrous cyclicity improved after 10 weeks of exercise in

PNAmice without change in body mass, body composition, or glucose toler-
ance relative to controls. If this can translate clinically, the benefit of exercise
without the need for weight loss would be important for counseling lean
women with PCOS.
Supported by: NIH U54 HD28934.
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THE ROLE OF PROGESTERONE RECEPTOR ISOFORMS IN THE
PREGNANT MYOMETRIUM. M. Peavey,a,b X. Li,a M. Wetendorf,a

C. Yallampalli,b J. Lydon,a F. DeMayo.a aMolecular and Cellular Biology,
Baylor College of Medicine, Houston, TX; bObstetrics and Gynecology,
Baylor College of Medicine, Houston, TX.

OBJECTIVE: Preterm birth complicates 10-12% of pregnancies world-
wide with significant economic and healthcare burdens. Progesterone is
necessary to establish and maintain pregnancy. Humans undergo a functional
progesteronewithdrawal for initiation of labor, possibly due to changes in the
ratio progesterone receptor isoforms PRA and PRB, as there is an increase in
the PRA/PRB ratio at the time of labor. Our goal is to determine the role of
these PR isoforms in the maintenance of pregnancy by altering the isoform
ratio in the mouse myometrium.
DESIGN: We generated a mouse model in which either the PRA or PRB

isoform is specifically overexpressed in the myometrium. The impact of
altering myometrial PR isoforms was investigated by assessing fertility,
gestational length, pregnancy outcomes, uterine contractility, and myome-
trial gene expression patterns.
MATERIALS AND METHODS: For overexpression of PR isoforms, the

cDNA for the coding region of each isoform was inserted into the CAAG-
LSL-NR vector and targeted to the ROSA26 locus. These mice were then
crossed to the myosin 11 heavy chain (Myh11) cre mice for tissue-specific
smooth muscle/myometrial transgene expression. Fetal growth and viability
were assessed via ultrasound throughout the gestation. Contractility was as-
sessed by exposing pseudopregnant uterine strips to uterotonic agents and
recording force with an isometric transducer.
RESULTS: Mice with overexpression of PRA had an average of 4.6 pups/

litter vs 8.3 pups/litter in control mice due to a 50% early pregnancy failure
rate. The gestational lengthwas unchanged.Thesemice have a 2-fold increase
in uterine contractility in response to uterotonics, and increased expression of
GJA and decreased ZEB1. Mice with PRB overexpression had an average of
2.0 pups/litter vs 8.3 pups/litter in controls due to an 80%early pregnancy fail-
ure rate. These mice also had an increased gestational length of 21.5 days vs
19.1 days in controls, with a 50% rate of peripartum fetal demise.
CONCLUSION: Micewith overexpression of PRAhave reduced litter sizes

due to early pregnancy failure, increased uterine contractility in response to
stimulants, and increased expression of contraction-associated proteins
(CAPs).Overexpression of PRB is associatedwith significantly decreased litter
sizes due to early pregnancy failure, longer gestational length and a high rate
peripartum demise, in addition to decreased expression of CAPs.
Supported by: Burroughs Wellcome Fund and March of Dimes.

O-375 Wednesday, October 22, 2014 04:30 PM

SERUM LEVELS OF INTERLEUKIN (IL) -13, INSULIN-LIKE
GROWTH FACTOR-2 (IGF-2) AND NEUROTROPHIC FACTOR 4
(NT-4) PREDICT SPONTANEOUS ABORTION (SAB) OF A
NORMAL KARYOTYPIC FETUS. S. Spandorfer, G. Doulaveris,
T. Orfanelli, T. Kanninen, D. Goldschlag, S. Witkin. The Center for Repro-
ductive Medicine and Infertility, Weill Cornell Medical College, NY, NY.

OBJECTIVE: A variety of mediators interact with the fetus and endome-
trium to influence implantation and embryo survival. We investigated serum
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concentrations of 12 biomarkers in IVF patients to determine their possible
association with SAB of normal karyotypic fetuses.

DESIGN:We evaluated a retrospective cohort (matched by age, BMI, IVF
response and number of embryos replaced) of 133 pregnant women undergo-
ing IVF, utilizing sera from days 24 (7 days after embryo transfer) and 28
(initial pregnancy test). IVF outcomes were 21 (15.8%) with a first trimester
miscarriage with a documented normal karyotype (46XX or 46 XY) after
D&C and 112 (84.2%) with a term delivery (normal karyotype).

MATERIALS ANDMETHODS: Serum levels of 12 different compounds
were determined by quantitative ELISAs by investigators blinded to preg-
nancy outcome. Data was analyzed by Fisher’s exact test for categorical vari-
ables and non-parametric tests for continuous variables.

RESULTS: On day 24, the following compounds independently predicted
SAB of a normal karyotypic fetus – IL-1b, IL-1 receptor antagonist, IGF2,
IL-17, brain derived neurotrophic factor (BDNF) and IL-11. On day 28,
the following cytokines independently predicted SAB of a normal karyotypic
fetus– IL-1b, IL-13, IGF2, IL-17, BDNF, secretory leukocyte protease
inhibitor, IL-11 and NT-4. When utilizing the most predictive quartiles as
a predictive marker of each biomarker, we identified a panel consisting of
IL-13, IGF-2 and NT-4. If 2 of these 3 markers were positive on day 28,
the pregnancy was more likely to end in SAB of a normal fetus (41.6% vs
8.6% when less than 2 markers were positive, p ¼ 0.0001). If all the 3 of
the markers were positive, all of the pregnancies resulted in a SAB of a
normal fetus (100% vs 1.5% when less than 3 markers were positive, p ¼
0.0001). There were no associations between levels of these biomarkers
and cause of infertility.

Miscarriage of normal karyotypic fetus

yes no p value

2 of 3 markers pos 41.6% 8.6% 0.0001
3 of 3 markers pos 100% 1.5% 0.004

CONCLUSION: Circulating biomarker levels, as early as 7 and 11 days
post embryo transfer (before a positive pregnancy test) are highly predictive
of subsequent SAB of a normal karyotypic fetus.

Supported by: Institutional.
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MALE FACTOR INFERTILITY IN HETEROGENEOUS PAKISTANI
POPULATION. G. Ahmad,a H. L. Khan.b aPhysiology and Cell Biology,
University of Health Sciences, Lahore, Pakistan, Lahore, Punjab, Pakistan;
bLahore Institute of Fertility and Endocrinology, Lahore, Punjab, Pakistan.

OBJECTIVE: To analyze semen characteristics in couples consulting for
primary infertility.

DESIGN: Cross sectional descriptive study.
MATERIALS AND METHODS: Semen samples from men of 1667 cou-

ples consulting for primary infertility of more than year were collected be-
tween July 2012 to March 2013. The classic semen parameters i.e.
volume, pH, sperm motility, concentration and morphology were analyzed
according to the guide lines of WHO.

RESULTS: Among 1667 men 61% of the population appeared with
normal semen characteristics and rest 39% had abnormal sperm parameters.
Abnormal sperm parameters were further classified into oligospermia, asthe-
nospermia, teratospermia, asthenoteratospemia, oligoasthenoteratospermia
and azoopsermia as displayed in below table:

Semen characteristics of study population

Group Volume
Concentration
(Millions)

Motility
(%)

Morphology
(%)

Normal 2.8 104 57 47
Oligospermia 3.5 5.8 49 43
Asthenospermia 2.7 62 25 38
Teratospermia 2.9 58 46 19
Asthenoteratospermia 3 46 20 14
Oligoasthenoteratospermia 2.7 4.7 11 7
Azoospermia 2.6 - - -

CONCLUSION: This is the first study conducted on Pakistani men on a
larger sample size at one infertility center. We report 39% male factor infer-
tility in Pakistan which is higher than published reports.
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CORRELATION BETWEEN COMPUTER-AUTOMATED TIME-
LAPSE ANALYSIS RESULTS AND IMPLANTATION SUCCESS IN
PATIENTS OF DIFFERENT AGE GROUPS: A BLINDED, MULTI-
CENTER STUDY. M. D. VerMilyea,a K. Ivani,b M. Gvakharia,c

R. Boostanfar,d V. L. Baker,e J. Conaghan.f aPenn Fertility Care, Philadel-
phia, PA; bReproductive Science Center of the Bay Area, San Roman, CA;
cPalo Alto Medical Foundation Fertility Physicians of Northern California,
San Jose, CA; dHRC Fertility, Encino, CA; eStanford Fertility and Reproduc-
tive Medicine Center, Palo Alto, CA; fPacific Fertility Center, San Francisco,
CA.

OBJECTIVE: It has been demonstrated that computer-automated mea-
surements of key time-lapse parameters can aid in the selection of embryos
with the highest potential to develop to the blastocyst stage (Conaghan et al.
2013). However, the impact of this novel test on clinical outcomes for pa-
tients in different age groups remains unclear. The objective of this study
was to examine the correlation between computer-automated time-lapse
analysis results and embryo implantation for patients in different age groups.
DESIGN: Blinded, multi-center study.
MATERIALS AND METHODS: 205 patients from 6 clinics consented

to have embryos imaged using the Eeva� System, a platform technology
that automates the analysis of P2 (time between first and second mitosis)
and P3 (time between second and third mitosis) and generates a test score
of High or Low regarding developmental potential. For this non-selection
study, High/Low scores were blinded, and embryos were selected for
transfer using only morphology evaluation. Two age groups were
analyzed: egg age <35 years and egg age R35 years. Implantation was
defined by fetal heartbeat at the 6-7 week ultrasound. c2-test was used
for statistical analysis.
RESULTS: In the age group< 35 years old, the implantation rates (IR) of

High vs. Low embryos were 52% (31/60) vs. 35% (34/97). The difference
was statistically significant (p¼0.02).

IR <35 years >¼35 years

Eeva High 52% (31/60) 20% (10/51)
Eeva Low 35% (34/97) 13% (16/123)
p-value 0.02 NS

CONCLUSION: It is well known that egg age highly correlates to im-
plantation rates. In this blinded, non-selection study, we have demonstrated
that in younger patients Eeva High/Low scores generated from automated
cell division timings, correlate well with embryo implantation. We postu-
late that Eeva Test scores may reflect embryo quality independent of age
and that the use of Eeva Test scores to aid embryo selection may improve
overall implantation rates. The study is currently ongoing and with
increased sample size, will allow us to further evaluate such phenomenon
in older patients.
Supported by: Auxogyn, Inc.
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SEQUENTIAL (S) VS. MONOPHASIC (M) MEDIA IMPACT TRIAL
(SUMMIT): A PAIRED RANDOMIZED CONTROLLED TRIAL
COMPARING BLASTULATION RATES OR ANEUPLOIDY RISK
AMONGST SIBLING ZYGOTES. M. D. Werner,a K. H. Hong,a

J. M. Franasiak,a C. V. Reda,b K. Upham,b R. T. Scott, Jr.,a,b aREI, RWJ,
Rutgers, Basking Ridge, NJ; bRMA NJ, Basking Ridge, NJ.

OBJECTIVE: Optimal media for embryo culture continues to be an area
of investigation without consensus. S media claims to be most physiologic
and was developed to mimic the in vivo conditions, and consists of two
phases. M media seeks to integrate the metabolic requirements of pre-
and post-compaction culture into a single formulation for all phases of em-
bryonic growth. The advantage of M formulations is that they require fewer
media changes, less manipulation and stress on the embryo, and lower
costs. Both culture systems have attained good outcomes, but an adequately
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powered controlled assessment of embryo development including usable
blastulation rates and aneuploidy risk (where mosaicism may play a role)
is lacking.

DESIGN: Paired Randomized Controlled Trial.
MATERIALSANDMETHODS: A paired design allowed each patient to

serve as their own control, eliminating variables that have confounded
prior studies. Due to the paired study design, zygotes were randomized af-
ter confirming fertilization and half of each patient’s zygotes were cultured
in S media (Quinn’s Advantage Cleavage Medium, Sage; Blast Assist,
Origio) and half in M media (Continuous Single Culture; Irvine Scientific).
Each culture system used separate incubators and went through quality
assurance testing and was calibrated per manufacturers’ recommendation.
Main outcome measures included blastulation rate, usable blastocyst rate
and euploid rate. Usable blastocyst rate included all blastocysts that
were suitable for biopsy. Statistical analysis performed via Wilcoxon
sum rank tests.

RESULTS: 103 patients (1399 zygotes) had half of their 2 PN embryos
randomly assigned to each culture system. All were cultured to the blastocyst
stage. No difference was found in overall blastulation rates between M and S
culture (p¼0.53). A significant difference existed in the proportion of 2 PN
embryos which progressed to become usable blastocysts (51.2% sequential
vs. 43.9%monophasic, p¼0.03). Combining the data from all pairs, the over-
all odds ratio was 1.34, (95% C.I.1.08-1.65). No difference was noted in the
euploid rate amongst usable blastocysts (p¼0.50), or for the cohort as a
whole (p¼0.84).

CONCLUSION: Sequential media yielded a higher usable blast rate for all
patients but no difference was noted in the other parameters tested. To deter-
mine the ultimate impact of this question paired euploid transfers are now be-
ing performed to assess if there is any difference in pregnancy outcome in
relation to the type of media utilized.

Supported by: Continuous Single Culture Media was provided by Irvine
Scientific.
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SUCCESSFUL OPEN SYSTEM VITRIFICATION OF BOVINE AND
HUMAN OOCYTES USING CLEAN LIQUID AIR INSTEAD OF
COMMERCIAL LIQUID NITROGEN. P. Patrizio,a P. Levi Setti,b

F. Menduni,b M. Leong,c A. Arav.d aYale Fertility Center, Yale University,
New Haven, CT; bGynaecology and Reproductive Medicine, Humanitas
Fertility Center, Rozzano, Milano, Italy; cThe Women’s Clinic, Hong
Kong, Hong Kong; dIVF Research Lab, FertileSafe, Ltd, Ness Ziona, Israel.

OBJECTIVE: Oocyte vitrification using open systems has shown superior
results over closed systems; however direct exposure of oocytes to commer-
cial liquid nitrogen (LN) carries the risk of contamination (by viruses, bacte-
ria, fungi and spores). To report open system cryopreservation and survival of
bovine and human oocytes using clean liquid air produced by a new bench
top system.

DESIGN: Experimental comparative research using bovine and human
oocytes.

MATERIALS AND METHODS: Clean liquid air was produced with
two size devices (CLair and CLair XL, registered trademark Fertile-
Safe, Israel) composed of a sterilized metal container and a cooled
inner sink in contact with filtered air, able to produce 70ml and 350
ml of clean liquid air every 10 min, respectively. Bovine GV and MII
oocytes and human oocytes were vitrified by direct immersion into ster-
ile styrofoam cups containing liquid air and assessed for survival after
warming. Control oocytes were vitrified with standard commercial LN.
Human MII oocytes were donated for research (with IRB-protocol) and
assessed for survival after vitrification/warming by examining re-expan-
sion and morphology. Vitrification was performed using Cryoleaf (Ori-
gio) for the bovine oocytes and Cryotop (Kitazato) for the human
oocytes.

RESULTS: Cooling rates between liquefied air and liquid nitrogen were
above 20,000 C�/minutes for each volume of cryogenic liquid used (50
mL, 25 mL or 10 mL). Bio-burden test showed no contamination in liquid
air as opposed to commercial LN. In bovine experiments, 20 GV and 22
MII oocytes were vitrified using clean liquid air while 10 GV’s and 10 MII
were controls cryopreserved in LN. The recovery rate was 90% for GV and
91% for MII. The survival rate was 88% (16/18) for GV’s and 95% (19/
20) for the MII. 88% (16/18) of GV’s matured and the MII cleavage rate
was 78% (15/19) (no differences with rates of controls). Of the 7 human
MII, 4 were vitrified with liquid air and 3 with LN with experiments repeated

three times. Upon warming, 100% survival rate (12/12 for liquid air and 9/9
for LN) was obtained in both groups.
CONCLUSION: The use of clean liquid air instead of LN is a break-

through methodology for cryopreservation and most importantly eliminates
the potential risk of contamination from commercial liquid nitrogen during
vitrification with open systems.

CLINICAL FEMALE INFERTILITY II
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A NOVEL PRECISE NON INVASIVE TECHNIQUE TO EVALUATE
THE INFERTILE WOMEN: VIRTUAL HISTEROSALPINGOGRA-
PHY IN 11000 CASES. P. Carrascosa,a M. Baronio,b C. Capunay,a

J. Vallejos,a C. Sueldo,b S. Papier.b aCT, DiagnosticoMaipu, Vicente Lopez,
Buenos Aires, Argentina; bCegyr, Capital Federal, Buenos Aires, Argentina.

OBJECTIVE: To illustrate the typical findings of virtual hysterosalpingog-
raphy (VHSG) byMDCT in daily practice and the differential diagnosis with
other pathologies.
DESIGN: We retrospectively evaluated the VHSG studies performed to

11000 patients with infertility (mean age 35.3 � 3.6 years) derived to our
institution between 2006 and 2014.
MATERIALS AND METHODS: We evaluated the V-HSG studies of

11000 patients derived from our institution. Studies were performed using
64,128 and 256 multislice CT scanners. Scanning parameters were: On 64-
row CT: slice thickness of 9 mm and a reconstruction interval of 0.45 mm,
120 kVand 100-250 mAs, with an average duration of each scan of 3.6 sec-
onds. On 128 and 256-slice CT: slice thickness of 6 mm and a reconstruction
interval of 3 mm, 80 kVand 100-150 mAs, with an average duration of each
scan of 1.3 seconds. For visualization of the internal genital organs 10-20 ml
of a dilution of low-osmolality iodinated contrast was instilled into the uter-
ine cavity. Images were analyzed using multiplanar reconstructions, 3D and
virtual endoscopy.The duration of the CT scan, the radiation exposure and the
degree of discomfort of the patients were documented.
RESULTS: The scan time was 3.5 and 1.3 seconds using 64-slice or 128-

256-slice CT scanners respectively. The mean radiation dose was 0.9 and 0.3
mSv using 64-slice or 128-256-slice CT scanners respectively. In the cervical
region were identified parietal irregularities (26%), thickening of folds
(10%), polyps (8%), diverticula (6%), strictures (7%) and adhesions (1%).
In the uterine cavity were visualized polyps (34%), submucosal myomas
(9%) and adhesions (4%). In addition changes were observed in the wall
of the uterus: myomas (15%), malformations (3.5%), adenomyosis (6%)
and cesarean section (11%). Only 4% of the uterine tubes were not visualized
completely. Unilateral (8%) and bilateral (1.6%) hydrosalpinx were visual-
ized. Patients reported no or mild discomfort in 85% of the cases.
CONCLUSION: The VHSG allowed a proper assessment of the internal

genital organs, providing useful diagnostic information on infertility and
other gynecological disorders. The technique is painless, well tolerated by
patients with low doses of radiation. These advantages place this modality
as a valid alternative algorithm study in patients with infertility.
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TAMOXIFENE IS BETTER THAN LOW DOSE CLOMIPHENE OR
GONADOTROPINS IN WOMEN WITH THIN ENDOMETRIUM
(<6MM) AFTER CLOMIPHENE IN IUI CYCLES: A PROSPEC-
TIVE STUDY. S. Sharma, B. R. Geetha, S. Ghosh, I. Saha, A. Sarkar,
B. Chakravarty. Reproductive Medicine, Institute of Reproductive Medicine,
Kolkata, West Bengal, India.

OBJECTIVE: Second line of treatment in patients with thin endometrium
following clomiphene (CC) is gonadotropin stimulation, which is associated
with higher cost, multiple births and ovarian hyperstimulation syndrome.
Tamoxifen, a selective estrogen receptor modulator acts as an estrogen
agonist on endometrium. The objective of the present study was to compare
the efficacy of low dose CC, tamoxifene, and gonadotropins in women with
thin endometrium (<6mm) following CC in IUI cycle.
DESIGN: Prospective study between 12/2011and 6/2013.
MATERIALS AND METHODS: Women (n¼502) undergoing IUI with

endometrium <6mm after CC 100mg were divided into 3 treatment groups.
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Women in Gr A (n¼182, cycles¼364) received CC (50mg/day from day3-7),
Gr B ( n¼179, cycles¼221) received Tamoxifene (40mg/day from day3-7) &
GrC (n¼141, cycles¼226) received continuous u-FSH75IU-150IU fromday
3 onwards until hCG injection. The number of follicles, size of follicle on day
of hCG , day of hCG, endometrial thickness (ET), pregnancy rate, cancella-
tion rates, multiple pregnancy , miscarriage and live birth were compared.

RESULTS: Pregnancy and live birth rate were stastistically significant in
tamoxifene and gonadotropin gr compared to CC. Tamoxifene results in
monofollicular development. In PCOS patients tamoxifene results in higher
cancellation rates due to non response while cancellations in CC were due
to luteinised unruptured follicle and thin endometrium. PCOS women with
tamoxifene had longer follicular phase than CC and gondotropin. In gonad-
otropin group cancellations were mainly due to multi follicular develop-
ment (>4 follicles). There were no multiple pregnancies in tamoxifene
group.

CONCLUSION: Tamoxifene can improve endometrial thickness and live
birth rate in patients with thin endometrium after CC. Though its outcome is
comparable with gonadotropin, it is devoid of complications.
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ENDOMETRIAL THICKNESS HAS NO IMPACT ON IMPLANTA-
TION RATES OR CLINICAL OUTCOMES IN EUPLOID EMBRYO
TRANSFERS. J. Gingold,b M. Whitehouse,a J. Lee,a

A. B. Copperman.a,b aReproductive Medicine Associates of New York,
New York, NY; bObstetrics, Gynecology and Reproductive Science, Mount
Sinai School of Medicine, New York, NY.

OBJECTIVE: Past attempts to correlate endometrial thickness (EnT) with
implantation rates (IR) and pregnancy rates (PR) have been biased due to
variability in embryo quality and the unidentified genetic composition at em-
bryo transfer (ET). With the utility of trophectoderm biopsy (TB) and
comprehensive chromosome screening (CCS); a more precise analysis can
now be performed. To evaluate our hypothesis that a thicker endometrium
is more associated with a desired clinical outcome, we assessed whether
EnT impacts implantation rate.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: Patients (n¼300) whose embryos under-

went TB and CCS using qPCR technology during IVF cycles (n¼399) were
included.EnTwasmeasuredby transvaginal ultrasound (TV) on the dayof hu-
man chorionic gonadotropin hCG trigger and transabdominally at ET. Cohorts
were classified by clinical outcomes (chemical pregnancies (CP), TV confir-
mation of a gestational sac (GS) and ongoing clinical pregnancies (CLP)).
Monozygotic twins were considered as one sac in this analysis. EnT ranged
from 4.2 - 17.9 mm (median ¼ 8.6 mm). Logistic regression of the EnT (at
hCG trigger and ET) against the ratio of the number of GS to the number of
euploid ET, along with CP and OCP was evaluated. Statistical analysis was
conducted by chi-square for residual deviance with significance at p<0.05.

RESULTS: CPs (n¼280),GS (n¼267) andCLPs (n¼225) resulted from538
euploid ETassessed in the study. EnT detected at day of hCG trigger (n¼269)
was not correlated with CP (p¼0.85), GS (p¼0.55) or CLP (p¼0.72). EnT at
the time of embryo transfer (n¼399) was not correlated with CP (p¼0.83),
GS (p¼0.88) or CLP (p¼0.91). No statistical difference in implantation rates
in patients whose endometria were> or<7mm was observed. No correlation
between increased thickness and implantation rate was experienced.

CONCLUSION: There has been an extensive debate in the literature
regarding the effect EnT on IR. Our study displayed EnT, at the time of
hCG trigger or at ET, has no significant correlation with IR, CP or CLP of
euploid ETs. Our study demonstrated that within the range of thicknesses

studied, EnT did not affect a patient’s chance of achieving a pregnancy. Addi-
tional studies discerning the variability of IR in euploid ET, specifically em-
bryo morphology, hormonal factors and abnormal endometrial pathologies,
would enhance our current knowledge base on the optimal conditions for suc-
cessful embryo implantation.
Supported by: Medical Scientist Training Program.
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FOLLICLE STIMULATING HORMONE (FSH) DIFFERENTIALLY
REGULATES GENE EXPRESSION THROUGH AKT AND ERK1/2
ACTIVATION IN HUMAN GRANULOSACELLS. S. C. Baumgarten,a

S. M. Convissar,a M. A. Fierro,b N. J. Winston,b A. M. Zamah,b

B. Scoccia,b C. Stocco.a aPhysiology and Biophysics, University of Illinois
at Chicago, College of Medicine, Chicago, IL; bDepartment of Obstetrics
and Gynecology, University of Illinois at Chicago, College of Medicine, Chi-
cago, IL.

OBJECTIVE: FSH administration is routine for in vitro fertilization (IVF)
patients to promote ovarian follicle development; however, the mechanisms
by which FSH promotes follicle development, including granulosa cell dif-
ferentiation, are not clearly defined. The objective of the study was to gain
an understanding of signaling pathways activated by FSH to elicit human
granulosa cell differentiation.
DESIGN: In vitro studies using primary cultures of cumulus granulosa

cells collected fromwomen undergoing IVF at the University of Illinois Hos-
pital.
MATERIALS AND METHODS: Cultured cumulus cells, which respond

to FSH similarly to pre-antral granulosa cells, were grown in serum-free
and phenol red-free media and treated with FSH for 1 hour. Total protein
was isolated and the phosphorylation state of 43 kinases was detected using
a phospho-protein array. Results from this array were verified in at least 5
additional patients by Western blot. Additionally, cumulus cells were treated
with FSH for 48h in the presence of inhibitors of various intracellular
signaling pathways, including MK2206, an AKT inhibitor, and U0126, an
ERK1/2 inhibitor. RNA was isolated from these cells and gene expression
measured by quantitative RT-PCR. Differences between the means of
different groups were analyzed by t-test and considered statistically signifi-
cant at p<0.05.
RESULTS: After treatment with FSH for 1h, the phosphorylation of AKT

as well as PRAS40, a downstream target of AKT signaling, increased nearly
3-fold. This FSH-stimulated AKT phosphorylation was specific for serine
473, and no changes were detected in AKT threonine 308 phosphorylation.
When cells were treated with MK2206, the FSH-induced expression of ste-
roidogenic genes, such as Cyp19a1 (aromatase), and growth factors, such as
Igf2 , was abolished. This is the first indication that the AKT/PRAS40
signaling pathway is essential for FSH-induced granulosa cell differentia-
tion. Additionally, ERK1/2 phosphorylation was increased nearly 6-fold after
treatment with FSH for 1h. In the presence of U0126, FSH was not able to
stimulate Cyp19a1 expression but stimulated Igf2 expression.
CONCLUSION: In human cumulus cells, FSH activates both the ERK1/2

and the AKT/PRAS40 pathways, which differentially regulate the expression
of steroidogenic enzymes and growth factors required for granulosa cell dif-
ferentiation.
Supported by: This work was Supported by NIH grant number

R01HD057110 (COS); SCB and SMC are Supported by NIH training grant
number T32HL07692.
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PROGESTERONE CONCENTRATION AT OOCYTE RETRIEVAL
DOES NOT PREDICT IVF SUCCESS. S. Chantilis,a,b G. Navarrete,a

B. Tilley,a K. Lee,a,b M. Thomas,a,b R. Gada,a,b S. Purcell,a

M. Meintjes.a,c aDallas Fertility Center, Dallas, TX; bDallas-Ft.Worth
Fertility Associates, Dallas, TX; cFrisco Institute for ReproductiveMedicine,
Frisco, TX.

OBJECTIVE: Elevated progesterone (P) at the time of hCG trigger is re-
ported to negatively impact IVF success. Few studies have investigated the
impact of elevated P at the time of oocyte retrieval (TVOR). The objective
of this study was to determine if P concentration at the time of oocyte
retrieval predicts IVF success.
DESIGN: Prospective, non-randomized observational study.
MATERIALS AND METHODS: Serum P concentrations were measured

on a Tosoh AIA 900 at TVOR (36 h post hCG trigger) in IVF patients with a

Comparison of outcomes between different groups

CC (Gr A)
Tamoxifen
(Gr B)

Gonadotropin
(Gr C) P value

Pregnancy rate 4.94% 14.52% 14.89% ab-0.002 ac-0.004
Miscarriage rate 1.64% 2.2% 2.1% NS
Live birth rate 3.2% 12.2% 12.7% ab,ac-0.002
No of follicles 2.2�0.58 1.3�0.49 2.3�0.49 ab,bc-0.001
Size of follicles

on day of hCG
21.08�1.6719.44�1.118.41�0.62 ab,bc,ac-0.0001

ET 7.5�0.46 8.6�0.96 10.07�0.69 ab,bc,ac-0.001

ab- gr A vs gr B; bc- gr B vs gr C; ac- grA vs gr C
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fresh ET undergoing COH with FSH/hMG mixed regiment and either an
agonist (n ¼ 189) or antagonist protocol (n ¼ 124). Donor oocyte and gesta-
tional carrier cycles were excluded. Implantation and ongoing pregnancy,
defined as a heartbeat were measured. Patients age groups were: <35 (n ¼
165), 35-37 (n ¼ 61), 38-40 (n ¼ 56) or >40 (n ¼ 31). Differences between
P concentrations in pregnant and non-pregnant patients were compared by
paired-t-test. The effect P level at TVOR, age group, and their interaction
on implantation and ongoing pregnancy were compared using ANOVA and
Chi-square. Cycle type did not have an effect on P at TVOR; therefore, all
cycles were analyzed together.

RESULTS: Overall progesterone concentration and number of oocytes
retrieved did not differ between pregnant and non-pregnant patients (12.1
vs 11.9 and 16.0 vs. 14.8; respectively); however, age was significantly
greater in the non-pregnant group (P < 0.05). There was no significant dif-
ference in P concentration between pregnant and non-pregnant patients
within any age group. There was no interaction between age group and P
level on implantation or ongoing pregnancy, and transfer outcomes based
on a range of P values for all patients are shown in the table below (mean
� SE).

P at retrieval (ng/mL) 1 - 5.0 5.1 - 10.0 10.1 - 15.0 >15

N patients 41 116 76 80
Age 37.2a�0.8 34.4b,c�0.4 33.1b�0.5 34.6c�0.4
Oocytes retrieved 5.9a�0.5 12.1b�0.5 18.3c�0.9 21.8d�1.1
Implantation 24.6�5.7 37.5�3.9 29.2�4.7 36.0�4.7
Ongoing pregnancy 34.1�5.1 44.0�4.0 36.8�4.2 43.8�4.9

a,b,c,d Means in the same row with different superscripts are different
(P<0.05)

CONCLUSION: Progesterone at the time of TVOR is not a predictor of
IVF success, but does correlate with patient age and oocytes retrieved.
Caution should be exercised in determining when to cryopreserve all em-
bryos from a cycle based on a single measurement of progesterone.
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SUPEROVULATION ALTERS THE EXPRESSION OF ENDOME-
TRIAL GENES CRITICAL TO ANGIOGENESIS, TISSUE REMOD-
ELING AND PLACENTATION. M. A. Mainigi,a S. Schon,a

F. Wang,b T. Ord,a R. Feng,b C. Coutifaris.a aDepartment of Obstetrics
and Gynecology, University of Pennsylvania, Philadelphia, PA; bDepartment
of Biostatistics and Epidemiology, University of Pennsylvania, Philadelphia,
PA.

OBJECTIVE: To examine the effect of ovarian stimulation on endometrial
gene expression and DNA methylation during the earliest stages of embryo
invasion.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Endometrial biopsies were obtained

from 12 oocyte donors 11 days following hCG trigger and 12 naturally
cycling women 11 days following LH surge. Gene expression in the biopsy
specimens were analyzed using the Affymetrix Human Gene 1.1 ST array
and the Infinium DNA methylation 450K BeadChip. Pathway analysis was
performed to determine functional gene groups represented in the dataset
and quantitative real time PCR (qRT-PCR) was performed to validate a sub-
set of genes from the microarray results.

RESULTS: 207 genes were differentially expressed in the endometrium
following superovulation when compared to controls. None of the genes
with altered expression showed significant changes in DNA methylation.
Analysis of this gene set demonstrated enrichment for multiple genes
involved in endometrial remodeling, including PLAT, HSPSE2, MMP2
and TIMP1. Validation studies utilizing qRT-PCR found a 75% reduction
in expression of heparanase 2 (HSPSE2) an enzyme associated with both
angiogenesis and cell invasion (p¼0.0007). Conversely, superovulated endo-
metrium demonstrated a 2.3 fold increase in tissue-type plasminogen acti-
vator (PLAT), a serine protease participating in matrix degradation (p¼0.01).

CONCLUSION: Fresh IVF cycles have been associated with an increased
risk of abnormal placentation leading to higher rates of low birth weight and
preeclampsia when compared to pregnancies occurring after either natural
conceptions or frozen embryo transfer. In this study we demonstrate that su-
perovulation alters the expression of genes (such as PLATand HSPSE2) crit-
ical to endometrial remodeling during the earliest stages of placentation.
Such gene expression changes could lead to altered trophoblast migration

and impaired endovascular invasion and may suggest a potential mechanism
for the adverse perinatal outcomes observed following embryo transfer dur-
ing fresh IVF cycles.
Supported by: This work was Supported by the Penn Presbyterian George

L. and Emily McMichael Harrison Fund for Research in Obstetrics and Gy-
necology and the Reproductive Scientist Development Program
(2K12HD000849-26).
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OPTIMIZING PATIENT ANALGESIC EXPERIENCE DURING IN
VITRO FERTILIZATION. T. Gotz,a D. A. Kiddoo,b T. Motan.a aObste-
trics & Gynecology, University of Alberta, Edmonton, AB, Canada; bUrol-
ogy, University of Alberta, Edmonton, AB, Canada.

OBJECTIVE: To determine if lidocaine paracervical block (PCB) is effec-
tive in reducing pain during oocyte retrieval when combined with modern
conscious sedation.
DESIGN: Double-blind, placebo-controlled, randomized control trial.
MATERIALS AND METHODS: Women receiving IVF/ICSI at an

academic fertility centre were randomized to either lidocaine PCB
(study) or placebo with saline (control) during egg retrieval. All patients
received conscious sedation with fentanyl & midazolam based on
weight. Patients could request additional narcotics for excess pain. Prior
to discharge, patients completed the Short Form McGill Pain Question-
naire (SFMPQ), a validated tool for measuring gynecological pain.
Primary outcome was pain score measured by SFMPQ. Secondary out-
comes were amount of conscious sedation required & number of good
quality embryos cultured.
RESULTS: 200 women were enrolled & analysed. There was no differ-

ence in baseline demographics or stimulation parameters between study
& control groups. Means for age [34.1], BMI [25.2], FSH [7.3], total
gonadotropin dose [3666u], stimulation days [9.7] & peak E2 [4436 pg/
ml]. The study group had significantly less pain than controls: total
SFMPQ score [7.4 vs 10.5; p¼0.002] & visual analog scale (VAS)
[27.2 vs 42.3; p<0.005]. The Short Form McGill Pain Questionnaire
(SMFPQ) consists of a sensory component & an affective component
that combines to give a total score. Pain was scored on a 100 mm line,
the Visual Analog Scale (VAS). Patients also rated their Present Pain In-
tensity (PPI) on a scale of 0-5. The study group required significantly less
IV fentanyl during conscious sedation [112 vs 121 mcg; p¼0.05]. There
was no difference in stimulation or embryology outcomes between
groups. Means for oocytes retrieved [12.8], fertilization rate [61.7%] &
good quality embryos [4.2]. No adverse reactions were reported in either
group.

Mean Pain Scores & conscious sedation used during egg retrieval

Study-Lidocaine
(SD)

Control-Saline
(SD) p-value

SFMPQ (sensory) 6.0 (5.1) 8.9 (5.7) <0.005
SFMPQ (affective) 1.4 (1.5) 1.6 (1.9) 0.42
SFMPQ (total) 7.4 (6.0) 10.5 (6.9) <0.005
VAS (mm) 27.2 (23.2) 42.6 (22.1) <0.005
PPI 1.2 (0.8) 1.3 (1.0) 0.98
Fentanyl (mcg) 112.2 (34.7) 122.7 (37.6) 0.05
Midazolam (mcg) 1.9 (0.3) 1.9 (0.3) 0.57

CONCLUSION: Patients receiving lidocaine PCB have less pain &
require less narcotic than controls. Lidocaine PCB is safe & does not impact
preimplantation embryo development.
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THE UTILITYOF THE SHOCK INDEX TO PREDICT HEMOPERI-
TONEUM OF ECTOPIC PREGNANCY. M. Morita, Y. Katagiri,
T. Tsuchiya, M. Kitamura. Department of Obstetrics and Gynecology,
Toho University School of Medicine, Ota-ku, Tokyo, Japan.

OBJECTIVE: To assess the clinical utility of the Shock Index (SI: ratio of
the heart rate to systolic blood pressure) to predict hemoperitoneum in cases
of ectopic pregnancy.
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DESIGN: Retrospective case control study.
MATERIALS ANDMETHODS:We analyzed a total of 227 ectopic preg-

nancy patients who underwent either laparotomy (n¼46) or laparoscopic sur-
gery (n¼181).

RESULTS: In 195 cases (< 1000ml of intraabdominal bleeding), SI was
0.72 +/- 0.12. In 32 cases (> or ¼ 1000ml of intraabdominal bleeding), SI
was 1.03 +/- 0.23. The SI of hemoperitoneum over 1000ml cases was
significantly higher (p<0.0001) than less 1000ml. We classified all the
patients into two groups by SI value. Group A (n¼127) : SI < 0.75,
and Group B (n¼100) : SI > or ¼ 0.75. Intraabdominal bleeding (mean
+/- SD) of Group A vs. B were 133.9 +/- 173.5 ml vs. 819.2 +/- 1102.0
ml (p<0.0001). In addition Group B was classified into two groups.
Group B1 (n¼79) : SI > or ¼ 0.75 and < 1.00 , and Group B2 (n¼21)
: SI > or ¼ 1.00. Intraabdominal bleeding (mean +/- SD) of Group B1
and B2 were 475.0 +/- 712.9 ml and 2113.9 +/- 1342.3 ml. Fifteen cases
of 79 patients of Group B1 (19%) and 15 cases of 21 patients of Group
B2 (71%) required salvage autotransfusion and / or homologus blood
transfusion.

CONCLUSION: According to a rise of SI value, the quantity of
hemoperitoneum increased. Preoperative SI value is useful for a prediction
of a quantity of hemoperitoneum. It is very useful for prepare the salvage au-
totransfusion system and homologus blood transfusion.

PROCEDURES AND TECHNIQUES - ART
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MATURATION RATE AND SUBSEQUENT BLASTOCYST DEVEL-
OPMENT OF HUMAN OOCYTES DERIVED FROM VARIOUS
FOLLICLE SIZE AT THE TIME OF OOCYTE PICK UP. T. Wada,b

M. Ikegami,b Y. Nagase,b Y. Yamamoto,b Y. Matsuda,b J. Yonezawa,b

T. Matsuura.a aACT Tower Clinic, Hamamatsu, Sizuoka, Japan; bCenter
for Reproductive & Developmental Medicine, Hamamatsu, Sizuoka, Japan.

OBJECTIVE: Mature oocytes were often gotten from various follicle
diameter by ultrasound diagnosis. We have estimated follicle size based on
amount of follicle fluid at the time of oocyte pick up (opu) in conventional
IVF and ICSI since 2013. The objective of this study was to make it appear
that the relationship between follicle size at the time of opu ,maturation rate
of oocyte and subsequent development.

DESIGN: This study was a retrospective analysis of maturation rate of oo-
cytes derived from large (R18 mm; LF), medium (16-17mm;MF) and small
(%15 mm; SF) follicle at the time of opu, and subsequent cleavage of the oo-
cytes and blastocyst development were assessed on day 2 and day 5 after ICSI
between 2013 and 2014.

MATERIALSANDMETHODS: From August 2013 to March 2014, we
studied maturation rate of oocytes and developmental rate of embryos to
the blastocyst stage derived from large (R18 mm; LF), medium (16-17
mm; MF) and small (%15 mm; SF) sized follicles for 306 cycles
induced by clomiphene or letrozole-rFSH-GnRHa administration. Folli-
cle fluid was measured individually follicles after oocyte picked up.
Then, the follicle size was calculated with volume of the fluid. The oo-
cytes were examined for maturation and fertiization. Cleavage of the oo-
cytes and blastocyst development were assessed on day 2 and day 5. All
blastocysts were vitrified and stored for a single blastocyst transfer in the
next cycle.

RESULTS:Maturation rate of oocytes derived from large follicle 87.5%
(239/273) were significantly higher than medium and small follicle
(69.5% (41/59) and 36.8% (53/144) P<0.05, respectively).The percent-
ages of normal fertilization did not differ between large 62.8% (150/
239), medium 78.0% (32/41) and small 64.2% (34/53) follicle size.
Although there was not significantly different in the blastocyst develop-
ment rates, the oocytes derived from medium 51.2% (20/41) follicle
were higher blastocyst development rate than large 39.3% (145/239)
and small 30.2% (37/53) follicle.

CONCLUSION: These results suggest that follicle size affected matu-
ration rate at the time of opu. Although follicle size did not affected
fertilization, the blastocyst development could be higher with oocytes
derived from medium follicle. Follicle size based on amount of follicle
fluid at the time of opu could be one of criteria for selecting to transfer
embryo.
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DELAYED AND IMPAIRED DEVELOPMENT IN EARLY
MOUSE EMBRYO WAS INDUCED BY SPERM DNA
DAMAGE. M. Kobayashi, A. Yoshida. Kiba Park Clinic, Koto, Tokyo,
Japan.

OBJECTIVE: Some studies have indicated that DNA damage in sperma-
tozoa could induce some developmental defects such as low fertilization
rates, poor embryo quality, and developmental arrest. Further, it is suggested
that spontaneous miscarriage and childhood disease may be related to sperm
DNA damage. However, the mechanisms of these defects on embryos with
damaged spermDNA have not yet been cleared. In this study, we created em-
bryos using spermatozoa with DNA damage and evaluated the influence of
the damage on some developmental events of early embryos such as pronu-
clear formation, DNA replication, and cleavage.
DESIGN: The timing of pronuclear formation, DNA replication, syngamy,

and cleavage were compared between embryos with DNA damage-induced
spermatozoa and those with normal spermatozoa.
MATERIALS AND METHODS: Spermatozoa derived from C57BL/6J

mouse were exposed to 1mM H2O2 for 30 min to induce DNA damage
(oxidatively damaged spermatozoa: ODS). ODS and normal spermatozoa
(control) were injected into ovulated MII oocytes, and both embryos
were cultured in KSOM. After 5.5 hr from ICSI, DNA replication in pro-
nuclei was estimated by using the DNA replication assay kit with EdU.
Time-lapse monitoring has been used to examine the development of
each embryo. Further, the damages in DNA in male pronucleus and devel-
oping embryos were detected by immunohistochemical staining with
g-H2AX antibody.
RESULTS: There was no significantly difference in the rate of male and

female pronuclear formation between ODS and control groups. However,
DNA replication assay at 5.5 hr after ICSI revealed that the rate of EdU-pos-
itive pronuclei in ODS embryos was significantly lower than that of control
(58.8% vs 81.3%, p<0.05). The time-lapse analysis revealed that the average
time points of syngamy, 1st cleavage, and 3rd cleavage of embryos with ODS
were delayed remarkably compared with control (16.9 vs 14.7hr, 20.1 vs
17.0, 43.5 vs 40.1, respectively, p<0.01). By immunohistchemical staining,
male pronucleus and nuclei in developing embryos with ODS were positive
for g-H2AX, and extranuclear DNA fragments were frequently observed in
ODS embryos. In addition, the blastocyst rate of ODSwas significantly lower
than control (15.4% vs 76.7%, p<0.05).
CONCLUSION: In this study, we demonstrated that DNA damage in sper-

matozoa induced slowing DNA replication at the pronuclear stage and de-
layed time points of early developmental events. In addition, it was
suggested that sperm DNA damage caused abnormal DNA fragmentation
in embryos and finally led to impaired embryonic development.

O-390 Wednesday, October 22, 2014 04:15 PM

CONTINUAL TEMPERATURE AND HUMIDITY MEASUREMENT
ALLOWS MORE EFFICIENTAND ACCURATE MONITORING OF
INCUBATOR PERFORMANCE. P. Jarmuz, C. B. Barrett, D. Sakkas.
Boston IVF Inc, Waltham, MA.

OBJECTIVE: Validating the temperature and humidity of equipment
accurately and continuously is extremely difficult. In particular smaller incu-
bators, such as Benchtop incubators used in IVF laboratories, are difficult to
continually access and it is not acceptable to rely solely on the external
display readings. The aim of this study was to assess a novel small calibrated
temperature and humidity device to assess Benchtop and larger incubators
which are used routinely in IVF for culturing embryos.
DESIGN: Device Study.
MATERIALS AND METHODS: Different commercial incubators were

assessed over time using a Thermochron temperature and humidity moni-
toring device (Maxim Products), along with a data collection system devel-
oped by Thermodata Corporation. The Thermochron devices are calibrated
by Thermodata using a system accredited to ISO/IEC 17025 and traceable
to National Institute of Standards and Technology (NIST) standards. The
monitoring device was adapted for use in an incubator to continually read
temperature and humidity in small areas. The Thermochron button is approx-
imately 16 mm in diameter and 6 mm thick, does not take up valuable dish
space, and enables the user to take readings from 1 to 60 minute intervals
to examine the accuracy of an incubator 24h a day.
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RESULTS: The Thermochron buttons have been validated in a large IVF
laboratory for>18months. Tracking of Benchtop incubators has shown them
to be extremely reliable in maintaining 36.9 +/- 0.1 deg. C and a humidity
reading >80%. Temperature measurements in media and in a dry petri
dish were the same. The continual monitoring allowed us to: (i) validate
external display readings; (ii) assess incubator usage during the daytime so
as to distribute usage more evenly; (iii) gauge recovery times of different
types of incubators and, (iv) challenge incubators with alterations in temper-
ature to examine whether the device detected any anomalies. In one instance,
one side of a Benchtop incubator read normal (37.0) on the display however
the Thermochron button recorded a continual overnight reading of 37.4. The
ability to monitor this deviation and validate it with other Thermochron but-
tons allowed a rapid detection and correction, pre-empting any disturbance in
embryo culture conditions.

CONCLUSION: Real time temperature and humidity monitoring allows a
strict Quality Control of routine IVF instrumentation and in particular Bench-
top incubators. The monitoring of temperature sensitive areas to maintain a
constant, regulated state of control for products affected by temperature
changes is critical for proper medical laboratory operation from a quality
perspective.
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EXTENDED CULTURE TODAY 7 INCREASES EUPLOID EMBRYO
YIELD PER IVF CYCLE. S. Vaccari, J. Conaghan, P. Chenette. Pacific
Fertility Center, San Francisco, CA.

OBJECTIVE: Improved culture conditions allow extended culture of blas-
tocysts to day 7 (D7), generating additional clinically useful embryos (Kova-
levsky et al., 2013, Fertil Steril, 100:1008-12). The objective of this study is
to compare euploidy rates in D7 embryos to those found in sibling D5 and D6
embryos across patients in all age groups.

DESIGN: The study included IVF cycles in which trophectoderm biopsy
was performed without fresh embryo transfer. All embryos were vitrified
immediately after biopsy and frozen embryo transfers were scheduled for a
subsequent cycle. Comprehensive chromosome screening (CCS) for 24 chro-
mosomes was performed for each embryo using SNP microarray (Natera
Inc., San Carlos, CA).

MATERIALS AND METHODS: D5, D6 or D7 embryos were biopsied
once embryos developed beyond the early blastocyst stage and were of
reasonable quality. The zona was breached with laser assist on day 3. After
hatching, 3-6 trophectoderm cells were removed using a laser (Research In-
struments, UK) in a region where the ICM would not be harmed.

RESULTS: Over the span of 3 months following the introduction of D7
embryo biopsy, 56% of cycles (79/142) were scheduled for CCS. One or
more blastocysts were biopsied in 66 cycles (84%), and in 27 cycles
(40%) at least one D7 embryo was biopsied. Out of 157 embryos, 43
(27%) were biopsied on D7. Of blastocysts biopsied on D5, D6, and D7,
euploid embryos composed 78% (21/27), 70% (60/86) and 50% (21/42)
of the blastocysts respectively. D5 and D7 contributed equally to the
pool of euploid embryos. The number of embryos available for biopsy
on D7 increased with maternal age as did the likelihood of finding a
euploid embryo.

CONCLUSION: This is the first study that focuses on the ploidy of human
embryos cultured to D7 after oocyte pickup. Most euploid embryos were
found on D6. D5 and D7 contributed equal numbers of euploid embryos.
Maternal age is correlated with slower blastocyst development, and as a
result, more euploid embryos were found at D7 in older patients. Culture
to D7 resulted in 27% more embryos to biopsy, and 50% of biopsied D7 em-
bryos were euploid, suggesting that D7 embryos could be clinically impor-
tant. Implantation and live birth rates will be determined when these
embryos are warmed for transfer.
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EFFECT OF LASER ASSISTED HATCHING (LAH) ON FRESH
BLASTOCYSTS AND CLINICAL OUTCOMES. S. Henderson,
E. Garcia-Cerrudo, A. Mahfoudh, H. Holzer, T. Tulandi, W.-Y. Son.
MUHC Reproductive Centre, Montreal, QC, Canada.

OBJECTIVE: The purpose of this study was to evaluate the clinical out-
comes of LAH performed on fresh-day 5 blastocysts prior to transfer.

DESIGN: This was a retrospective matched case-control study which
included patients who underwent a fresh-day 5 blastocyst transfer between
May 2013 and April 2014 at the MUHC Reproductive Centre.
MATERIALSANDMETHODS: Patients undergoing fresh stimulated cy-

cles as well as in-vitro maturation cycles were included in this study. Blasto-
cysts were collapsed first using the laser then had LAH performed on the
same side as the inner cell mass. Approximately 5-8 laser pulses were deliv-
ered in order to completely rupture the zona pellucida (ZP) along roughly ¼
of its diameter. Early stage blastocysts did not undergo shrinking prior to
LAH but an opening in the zona was created via 2-3 laser pulses ensuring
that the inner ZP layer had been breached. A control group was generated
from fresh day 5 blastocyst transfer cycles that did not undergo LAH. Char-
acteristic differences among the groups were analyzed using Z-test or Stu-
dent’s t-test and outcomes were compared using chi-square test and
Fisher’s exact test when appropriate. A P-value<0.05 was considered signif-
icant.
RESULTS: A total of 208 cycles were included in the study, 104 in each

group. The two groups were comparable in that there were no significant dif-
ferences in age, serum FSH level, antral follicle count, stimulation protocol
or cause of infertility. Additionally, the number of oocytes collected and
fertilized as well as the number of embryos transferred and implanted did
not differ. The overall pregnancy rate and clinical pregnancy with fetal car-
diac activity in the LAH group were 56.73% and 40.38% and in the control
group were 49.04% and 36.54% respectively. Among women over 40 years
old, the implantation rate was 28.57% in the LAH group compared to 8.33%
in the control group (p<0.05). Similarly, the rate of pregnancy with fetal car-
diac activity was higher in the study group than in the control group (32.14%
vs. 8.33%, p<0.05).
CONCLUSION: Women over 40 years old have a decreased pregnancy

rate. Assisted hatching of fresh blastocysts can benefit older patients who
traditionally have lower chances of success.
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NON-INVASIVE OMICS ANALYSIS OF ENDOMETRIAL SECRE-
TIONS 24 HOURS PRIOR TO FROZEN EMBRYO TRANSFER IS
PREDICTIVE OF IMPLANTATION OUTCOME. J. C. Parks,a

B. R. McCallie,a A. Strieby,a S. McReynolds,b W. B. Schoolcraft,b

M. G. Katz-Jaffe.a,b aNational Foundation for Fertility Research, Lone
Tree, CO; bFertility Laboratories of Colorado, Lone Tree, CO.

OBJECTIVE: Management of unexplained repeated implantation failure
(RIF) patients is a major challenge in ART. It is well known that successful
implantation is dependent on the intricate dialogue between a viable embryo
and a receptive endometrium. On the maternal side, specific property
changes in adhesion need to occur for blastocyst attachment, as well as tight
regulation of signaling pathways in the microenvironment of the invading
embryo. The aim of this study was to examine ahead of embryo transfer
the uterine fluid milieu, including the microRNAome and proteome, in asso-
ciation with implantation outcome.
DESIGN: Research study.
MATERIALS AND METHODS: Infertile patients (n¼30) were recruited

with IRB consent prior to an estradiol/progesterone replacement frozen em-
bryo transfer (FET) with euploid blastocysts. Uterine secretions were
collected by gentle aspiration, either 24h ahead or at FET. Uterine secretome
analysis was performed blinded of implantation outcome using TaqMan�
Low Density human miRNA Array (Thermo Fisher) and tandem liquid chro-
matography mass spectrometry (LC-MS/MS) (Thermo/Finnigan). Analysis
of miRNA profiles was performed with REST� statistical software. MS/
MS spectra was analyzed using Mascot� (version 2.2) and Scaffold (version
2.06) software. P value of <0.05 was considered significant.
RESULTS: The maternal expression of 29 miRNAs was associated with

positive implantation 24h ahead of FET (P<0.05). Notably, 3 miRNAs,
miR-891a, miR-522, miR-198, were completely absent from the aspirated
uterine fluid of failed implantation. Using the LC-MS/MS proteomic strat-
egy, 469 uterine fluid proteins were reliably identified. Relative quantifica-
tion revealed significantly reduced expression with positive implantation
for the MUC protein family (P<0.05). MUCIN proteins are epithelial cell
surface proteins that have considerable effect on endometrial function
creating a barrier to implantation. Specifically, MUC1 removal is essential
for successful implantation, and was observed at increased protein levels
with implantation failure.
CONCLUSION: Embryo-endometrial dialogue is a crucial contributor to

implantation success. Aberrant uterine miRNA and protein secretions have
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allowed for the characterization of implantation failure both 24 hours ahead
and at the time of FET. Predicting the maternal molecular microenvironment
ahead of embryo transfer may allow for fine tuning of procedures for RIF pa-
tients thereby improving implantation outcomes.
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MULTINUCLEATION ON 2-CELL STAGE AND REVERSE CLEAV-
AGE MAY NOT IMPACT IMPLANTATION OUTCOMES: A TIME-
LAPSE STUDY. F. Li, T. Abozaid, S. Dogan, M. H. Fakih,
N. F. Shamma, W. J. T. Ayers, M. Ashraf, M. I. Abuzeid, I. Khan. IVF
Michigan, Rochester Hills, MI.

OBJECTIVE: To investigate if nuclear status at 2 cell stage and reverse
cleavage between 2�4-cell stage of transferred embryo, are related to im-
plantation outcome.

DESIGN: Retrospective study.
MATERIALSANDMETHODS: After Intracytoplasmic sperm injection,

the metaphase II oocytes were cultured in EmbryoScope (Unisense) time-
lapse system. Transferred embryos were retrospectively analyzed in Em-
bryoViewer database. Ninety-one transferred embryos from 52 women
were analyzed. Forty-one implanted transferred embryos were from 25 pa-
tients and 50 non-implanted from 27 patients. The presence of multinu-
cleation at 2-cell stage and reverse cleavage were compared between
positive and negative implanted groups. Reverse cleavage (RC) was
defined as a decrease in the number of cells during cytokinesis. Namely,
cells in blastomere fused together to form a blastomere with lesser cells,
and they cleaved again after that. This phenomenon was specifically
observed with time-lapse imaging system, and noticed previously [1].
Implantation was assessed by ultrasound in 4 weeks after embryo transfer.
Double embryo transfers with only one heart beat were excluded. Data
were analyzed using c2-test and P-value < 0.05 was considered signifi-
cant.

RESULTS: In the implanted group, 21(51.2%) embryos were observed
withmononucleation at 2-cell stage, while 15 (36.6%) presented 1-cell multi-
nucleation (C1), 5 (12.2%) presented both cells multinucleation(C2), and 5
(12.2%) presented RC. In the non-implanted group, 25(50%) embryos
were observed with mononucleation at 2-cell stage, while 14 (28%) pre-
sented C1, 11 (22%) presented C2, and 6 (12%) presented RC. Comparisons
of 2-cell stage mononucleation and multinucleation rates between implanted
and non-implanted were not significant.

The implantation rates of mononucleation, C1, and C2 were 45.7%,
51.7%, and 31.3% respectively. The implantation rates of RC and non-RC
groups were 45.5 % and 45%. The differences between these implantation
rates were not significant, either.

CONCLUSION: Blastocysts from mono and multinucleated 2-cell em-
bryos have equal chances of implantation success. Reverse cleavage is not
a significant factor in unsuccessful implantation.
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INJECTION DEVICE BUILT ON A 3D PRINTER FOR A LAB-ON-
A-CHIP. S. H. Cheong,b Q. V. Neri,a Z. Rosenwaks,a G. D. Palermo.a
aReproductive Medicine, Weill Cornell Medical College, New York, NY;
bClinical Sciences, College of Veterinary Medicine, Ithaca, NY.

OBJECTIVE: To produce an inexpensive and reliable needle guide for a
microfluidic cartridge to carry out ICSI-on-a-chip and obviate the need for
standard micromanipulators.

DESIGN: An integrated ICSI microfluidic chip consisting of sections such
as oocyte loading, cumulus removal, injection chamber, and embryo culture
was placed within a 3D printed cartridge. A separate 3D printed needle hold-
er was produced which incorporates a tongue-in-groove feature to fit the mi-
crofluidic cartridge.

MATERIALS AND METHODS: Microfluidic chips were produced by
casting PDMS on SU-8 molds patterned by photolithography, and oxygen
plasma bonded to a quartz base. The microinjection device as was 3D printed
on ObJet30 Pro 3D using a transparent plastic VeroClear RGD810. Custom
produced straight injection needles were evaluated from two manufacturers
(Humagen and Vitrolife). Due to the comparable size to human gametes,
bovine sperm and oocytes were used for device testing. Device testing was
performed under stereomicroscope and repeated under an inverted micro-

scope to visualize the proposed injection mechanism to reliably guide the
ICSI needle to the appropriate location within the injection chamber.
RESULTS: The sliding injecting mechanism was able to limit the move-

ment of the needle to forward and backward motions. The 3D printing pro-
cess was able to precisely build a sliding injection mechanism guided by the
tongue-in-groove that consistently delivered the needle tip towards the
oocyte equatorial segment, avoiding lateral swinging motion. Fine move-
ments of the needle guide needed for penetrating the oocyte coats require
further adjustments and may be equipped with a piezo-assisted device. In
spite of the reliability of the needle guide design, the quality and symmetry
of the glass micropipette proved to be of paramount importance to predict-
ably allow the needle tip to enter the injection chamber and reach the oocyte
at the desired location.
CONCLUSION: The popularity of timelapse culture chambers has

revamped the concept of microfluidic chips that would envision a micro-
embryology lab environment. The possibility to add a module to the
microfluidic chamber capable of inseminating oocyte(s) by ICSI would bring
this vision to fruition. A needle guide on a microchip holder produced on a
3D printer would serve this purpose. While the device requires further
refinement, the next challenge is to deal with the back loading of individual
spermatozoa.
Supported by: Reproductive Medicine, Weill Cornell Medical College.
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CHARACTERIZING THE UTERINE MICROBIOME: NEXT GEN-
ERATION SEQUENCING OF THE V4 REGION OF THE 16S RIBO-
SOMAL GENE. J. M. Franasiak,a,b X. Tao,b A. Lonczak,b D. Taylor,a,b

N. Treff,a,b K. H. Hong,a,b M. D. Werner,a,b R. Scott, III,b R. T. Scott, Jr.,a,b
aRWJ SOM, RU, New Brunswick, NJ; bRMANJ, Basking Ridge, NJ.

OBJECTIVE: There is growing interest in the microbiome (MB) of the
reproductive tract. The vaginal and placental MB have been partially charac-
terized and shown to be related to obstetric outcomes. Given the large number
of unexplained IVF failures, it is plausible that the MB of the uterus is im-
pactful. However, to date the uterine MB is uncharacterized and difficult
given the small fraction of microbes that can be cultured successfully. This
has led to novel culture free approaches to bacterial genus detection which
focus on sequencing of 16S ribosomal DNA. This study utilizes a highly sen-
sitive and specific molecular genetic technology to characterize what, if any,
bacteria are present in in the uterus.
DESIGN: Laboratory.
MATERIALS AND METHODS: An extensive validation of 16S ribo-

somal gene sequencing, focusing on the V4 region (a 250-270 nucleotide
subset), using Next Generation Sequencing was performed to enable anal-
ysis. Aspiration of uterine fluid was performed using a Rocket DUI IUI
catheter (Hingham, MA) utilizing the outer sheath to limit contamination
from the vagina and cervix. Aspirates were placed in DNA free PCR
tubes and DNA sequencing performed along with negative controls.
The sequence was compared to the SILVA ribosomal database allowing
for identification and relative quantification of bacteria present in the
sample.
RESULTS: 25 unique samples were obtained for analysis. The bacterial

genus depth count over all the samples was ranked yielding themost common
bacterial genus across all samples pooled together. Subsequently, the average
ratio of counts within each sample was ranked yielding the most common
genus when taking into account the rank order from each individual spec-
imen.

Most common bacterium in the uterine microbiome by genus

Overall Prevelence
Average of Ratios from
Individual Samples

Pseudomonas Lactobacillus
Gardnerella Gardnerella
Bifidobacterium Bifidobacterium
Eremococcus Pseudomonas
Lactobacillus Aerococcus
Veillonella Clostridium
Streptococcus Veillonella
Acinetobacter Stenotrophomonas
Aerococcus Streptococcus
Corynebacterium Sphingomonas
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CONCLUSION: The data presented here show the uterus is not a
sterile environment and that sequencing of the V4 region of the 16S ribo-
some yields genus specific results. This novel approach is the first step
towards goal of determining physiologic from pathophysiologic micro-
biota. Doing so may yield the opportunity for intervention and improved
outcomes.
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DOES THE PRESENCE OF BLOOD IN THE CATHETER OR THE
DEGREE OF DIFFICULTY OF EMBRYO TRANSFER AFFECT
PREGNANCY? T. C. Plowden,a,b R. J. Chason,b S. M. Miles,b

B. J. Yauger,b J. H. Segars,a M. J. Hill,a,b J. M. Csokmay.a,b aPRAE, Eunice
Kennedy Shriver NICHD, National Institutes of Health, Bethesda, MD; bREI
Division, Department Ob/GYN, Walter Reed National Military Medical
Center, Bethesda, MD.

OBJECTIVE: To estimate the effect of blood at the time of embryo trans-
fer and the difficulty of embryo transfer on clinical pregnancy rates.

DESIGN: A retrospective cohort study of all patients who underwent ART
with embryo transfer between January 2012 and December 2013.

MATERIALSANDMETHODS: Generalized estimating equations (GEE)
with nesting for repeated cycles were used for all analyses. Univariate
modeling was performed to assess factors associated with clinical pregnancy
and a final multivariate (adjusted) GEE model accounted for all significant
confounders. Physicians subjectively graded embryo transfers as easy, me-
dium, or hard at the time of transfer. The primary outcomewas ongoing preg-
nancy.

RESULTS: 784 patients undergoing 941 embryo transfer cycles were
included. The presence of microscopic blood at embryo transfer was associ-
ated with more difficult embryo transfers, retained embryos, and presence of
mucous in the catheter. In the univariate analysis, embryo transfer with blood
was not associated with ongoing pregnancy (P¼0.11), while the degree of
difficulty for embryo transfer was strongly negatively associated. In the final
multivariate GEEmodel, the only factors associated with ongoing pregnancy
included the degree of difficulty of the embryo transfer, female age, and blas-
tocyst transfer.

Variable
Distribution
(% or mean)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

Blood at transfer 158 (17%) 0.84 (0.67-1.04) 1.12 (0.80-1.57)
Difficulty of

transfer–easy
857 (91%) Ref Ref

-Medium 69 (7%) 0.47 (0.28-0.80) 0.45 (0.28-0.71)
-Hard 15 (2%) 0.30 (0.28-0.80) 0.22 (0.10-0.48)
Age 34.0 0.95 (0.93-0.98) 0.96 (0.93-0.98)
Blastocyst transfer 529 (56%) 1.55 (1.31-1.85) 1.53 (1.28-1.84)

CONCLUSION: More difficult embryo transfers were strongly associ-
ated with a lower likelihood of ongoing pregnancy. After controlling for
confounding variables, the presence of microscopic blood in the transfer
catheter was not associated with the likelihood of pregnancy and thus
was not an independent predictor of cycle outcome. This indicates that
the difficulty of the transfer itself was a much stronger negative predictor
of pregnancy.

Supported by: This work was supported, in part, by the Program in Repro-
ductive and Adult Endocrinology, NICHD, NIH, Bethesda, MD.
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RECURRENT PREGNANCY LOSS IN KILLER CELL IMMUNO-
GLOBULIN-LIKE RECEPTOR KIR2DS1 POSITIVE WOMEN IS
OF UNKNOWN ETIOLOGY AND ASSOCIATED WITH AN
INCREASED HLA-C2 ALLELIC FREQUENCY. S. Dambaeva,a

D. H. Lee,b C.-Y. Chen,a A. Gilman-Sachs,a J. Kwak-Kim,b

K. Beaman.a aClin Immunology Lab, Rosalind Franklin Uni of Medicine
& Science, N Chicago, IL; bReprod Med Ctr, Dept. Obstetrics-Gynecology,
CMS/RFUMS, Vernon Hills, IL.

OBJECTIVE: Recurrent pregnancy loss (RPL) is defined by two or more
failed pregnancies [1]. This is an etiologically diverse group, but for substan-

tial part of the group no explanation for the cause is found (40-50% cases).
Autoimmune abnormalities are considered as etiological factors in up to
20% of cases [2]. The recognition of HLA-C expressing trophoblasts by
maternal KIR positive NK cells populating uterine mucosa during pregnancy
is important for successful placentation [3]. Previous studies on HLA-C and
KIR genes suggest that certain combinations of these polymorphic genes
might be associated with pregnancy disorders and the presence of activating
KIR2DS1 might be beneficial for placentation.
DESIGN: KIR genes and haplotype frequencies were analyzed in a N.

American cohort of women with RPL to evaluate whether there is a genetic
susceptibility to RPL based on KIR repertoires along with cognate HLA-C
ligand co-expression and etiological differences depending on presence of
KIR2DS1.
MATERIALS AND METHODS: 117 women with 2 or more RPL and

without uterine/hormonal abnormalities, inflammatory/neoplastic disor-
ders were genotyped for KIR and HLA-C. Gene frequencies were
compared with data for corresponding populations obtained from Allele
Frequency Net. Also 68 of the RPL women were tested for various auto-
antibodies.
RESULTS: Analysis of the study population based on presence/absence

of KIR2DS1 revealed that the distribution of HLA-C1 and C2 alleles dif-
fers significantly between two groups. KIR2DS1 was detected in 40.2%
of women and was associated with increased frequency of its cognate
ligand HLA-C2 compared to KIR2DS1neg population (0.5213 versus
0.3786, p¼0.0274) or compared to frequencies for reference populations.
Also, KIR2DS1 presence was accompanied with increased frequency of
a nonfunctional deletion form of KIR2SD4. The functional KIR2DS4 allele
was genotyped only in 17% KIR2DS1pos women in contrast to 54.3%
among KIR2DS1neg women (p¼0.005). Abnormal laboratory tests for au-
toantibodies including antinuclear Abs, anti-DNA, Scl70, anti-histone and
anti-thyroid Abs were more often detected in KIR2DS1neg women. IgG
anti-phospholipid antibodies against 6 phospholipids also were found at
significantly higher levels in KIR2DS1neg women than in the KIR2DS1pos
group.
CONCLUSION: Our results suggest that KIR and HLA-C genotyping can

be useful tests for predicting immune related problems in women with RPL.
Supported by: Clinical Immunology Laboratory at Rosalind Franklin Uni-

versity of Medicine and Science.
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SALPINGECTOMY VERSUS PROXIMAL TUBAL OCCLUSION
FOR HYDROSALPINGES PRIOR TO IN-VITRO-FERTILIZATION
(IVF) CYCLE -IS THERE A DIFFERENCE IN OVARIAN RESERVE
OR RESPONSE TO GONADOTROPINS? N. Malhotra,
C. P. Vignarajan, N. Singh. ART Centre, Department of Obstetrics and Gy-
necology, All India Institute of Medical Sciences, New Delhi, Delhi, India.

OBJECTIVE: To compare the effects of prophylactic salpingectomy or
proximal tubal occlusion on ovarian reserve and response to controlled
ovarian hyperstimulation (COH) during IVF cycles.
DESIGN: Prospective randomized trial.
MATERIALS AND METHODS: Seventy two women with bilateral hy-

drosalpinges were randomized to laparoscopic salpingectomy (Group I,
n¼35) or proximal tubal occlusion (Group II, n¼37) prior to IVF. Ovarian
reserve parameters including day 2 levels of FSH, estradiol (E2), AMH and
antral follicle count (AFC) were assessed before and 12 weeks after sur-
gery. Primary outcome was effects on ovarian reserve tests after surgery,
implantation rate, clinical and ongoing pregnancy rate between the two
groups. Secondary outcome was response to gonadotropins during the
IVF cycle.
RESULTS: There was a significant rise post compared to pre-surgery

levels of Day 2 FSH [7.3 vs 6.0 IU/L (p¼0.007)] and a significant fall in
AMH [3.3 vs 2.3 ngm/ml (p<0.001)] and AFC [10.8 vs 9.0 (p<0.01)] in
group I. There was no significant difference in day 2 FSH, E2, AMH
and AFC before and after surgery in group II. Post-surgery AMH and
AFC were significantly lower in group I (salpingectomy) compared to
group II (tubal occlusion).There was no significant difference in the ovarian
response including total dose, days of gonadotropins, number of follicles,
E2 levels on day of hCG or number of oocytes retrieved between two
groups.
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Post surgery ovarian reserve and response to gonadotropins

values (SD)

GroupI,
salpingectomy

(n¼35)

Group II,
proximal tubal

occlusion
(n¼37) p value

FSH (IU/L)* 7.3 (1.8) 6.5 (2.6) 0.26
E2 (pg/ml)* 51.5 (12.2) 44.6 (16.1) 0.14
AMH (pg/ml)* 2.3 (1.2) 3.1 (0.9) 0.01
AFC * 9.0 (2.7) 10.5 (3.6) 0.02
Days of stimulation 11.1 (1.6) 10.4 (1.5) 0.13
Total dose of

gonadotropins (IU)
3607.0 (1219.7) 3314.7 (864.7) 0.28

E2 on day of hCH(pg/ml) 3040 (1821.2) 3210.4 (1908.2) 0.72
Number of follicles (15-20mm) 10.3 (3.6) 10.8 (4.8) 0.49
Number of oocytes retrieved 8.4 (4.1) 8.6 (4.8) 0.97
pregnancy rate per cycle (%) 17.1 24.3 0.25

* indicate values 3 months post surgery

There was no significant difference in the implantation, clinical and
ongoing pregnancy and miscarriage rate between the two groups.

CONCLUSION: Prophylactic salpingectomy prior to IVF lowers AMH
levels and AFC compared to tubal occlusion without significantly
affecting ovarian response. With comparable pregnancy rate salpingec-
tomy or tubal occlusion may be opted depending on technical difficulty
or surgical skill.
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DENDRITIC CELLS AND IMPAIRED IMMUNE TOLERANCE IN
INFERTILITY. C. Wong,a A. Riaz,a M. Berbic,a D. Hart,b

P. D. Fromm,b F. Kupresanin,b R. P. S. Jansen,c R. Markham,a

I. S. Fraser,a A. J. Hey-Cunningham.a aObstet., Gynae. and Neonat., QEII
Research Institute for Mothers and Infants, SYD, NSW, Australia; bDendritic
Cell Biology, ANZAC Research Institute, SYD, NSW, Australia; cGenea
Limited, SYD, NSW, Australia.

OBJECTIVE: Characterise dendritic cell (DC) subpopulations in the
blood and endometrium of fertile and infertile women. It has been shown
that DCs contribute to local tolerance during a normal pregnancy (1).
Increased number of mature DC appears to be associated with recurrent
miscarriage (2). However detailed knowledge is lacking in DC and
infertility.

DESIGN: Fertile and unexplained and endometriosis infertile participants
of reproductive age were recruited from gynaecology theatre lists at Royal
Prince Alfred Hospital. Blood and endometrial curettings were collected to
study DC populations.

MATERIALS ANDMETHODS: Blood samples (n¼31) were prepared as
single cell suspensions for multi-colour flow cytometry. Live and dead pop-
ulations were discriminated and DCs identified by their lack of expression of
common lineage markers (CD3,14, 19, 20, and 56) and positive expression of
HLA-DR. Three CD11c+ myeloid DC (mDC; CD1c+,141+ and 16+) and
two CD304+ plasmacytoid DC (pDC; CD2- and 2+) populations were inves-
tigated. Immunohistochemistry was performed on paraffin embedded endo-
metrial tissues (n¼90) with IRF-8 antibody and brown DAB+ chromagen to
identify pDCs.

RESULTS: Circulating CD2-pDC proportions are significantly reduced in
infertile women (p¼0.031) compared to fertile women during the secretory
phase. Density of endometrial IRF-8+ pDCs was also significantly decreased
in infertile women (p¼0.023) compared to fertile women during the secre-
tory phase. A trend was also observed for infertile women to have a lower
density of IRF-8+ pDCs compared to fertile women during menstruation
(p¼0.072).

CONCLUSION: This study has shown that circulating and endometrial
DCs are disturbed in infertile women. CD2-pDCs have tolerogenic func-
tions and decreased tolerogenic properties of circulating DCs are linked
with increased inflammatory immune responses in infertility and miscar-
riage (3). Reduced density of endometrial IRF-8+ during the secretory
phase may indicate reduced tolerance of possible implantation. IRF-8+
pDCs promote IDO expression which creates tolerance by inducing prolif-
eration and expansion of regulatory T cells (4). Regulatory T cells are
decreased in the endometrium of infertile women (5). Dysregulation of
DC might reduce immune tolerance to embryo implantation and thus,
lead to infertility.

Supported by: This study was funded by the QE II Research Group for
Mothers and Infants and Genea Limited.
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FACTORS OF THE INNATE IMMUNITY IN OVERWEIGHT
TEENAGE GIRLS WITH MENSTRUAL DISORDERS. M. Levkovich,
V. Andreeva, M. Bilim, K. Khoshabi, V. Linde. Rostov Scientific-Research
Institute of Obstetrics and Pediatrics, Rostov-on-Don, Russian Federation.

OBJECTIVE: In recent years the role of the adipose tissue as an endocrine
gland, independently producing a number of cytokines and hormones, has
been actively studied. It is known that obesity leads to pimelitis, which af-
fects metabolic and secretory functions of the adipose tissue and plays a
key role in the development of pathologic processes that accompany obesity.
A significant role in the development of metabolic syndrome is performed by
the system of the innate immunity.
OBJECTIVE: to study expression of TLR-2 and TLR-4 on monocytes of

the peripheral blood, content of IL-1b and TNF-a in teenage girls, who are
overweight and have menstrual disorders.
DESIGN: 22 patients with obesity and menstrual disorders (group 1) and

25 healthy teenage girls with a normal body mass index (BMI) and regular
menstrual cycle (control group) were included in the research.
MATERIALS ANDMETHODS: We performed a retrospective analysis

of eating disorders that preceded manifestation of a clinical picture, stud-
ied clinical features of the disease course – dynamics of BMI, time of
amenorrhea onset, determined the BMI and also performed gynaecologi-
cal counselling to confirm the diagnosis of amenorrhea and oligomenor-
rhea. The determination of TLR-2 (CD14+CD282+) and TLR-4
(CD14+CD284+) expression on monocytes of the peripheral blood was
performed by the method of two-color flow cytofluorometry using diag-
nostic kits Caltag. HyCultbiotechnology. The content of IL-1b and
TNF-a in the blood serum was defined by immune-enzyme analysis
(Bender Medsistems).
RESULTS: It was defined that in the patients with obesity and men-

strual disorders as compared with the control group there were apparent
changes in the indices of the innate immunity in the form of statistically
significant increase of TLR-4 expression on monocytes (CD14+CD284+)
(84.1�6.4% compared to 51.7�8.3%), (p<0.05). Besides, we registered
the increase of the production of IL-1b (80�8.1 compared to
25.6�9.1), (p<0.05) and TNF-a (77.1�8.9 pg/ml compared to 31�7.3
pg/ml), (p<0.05).
CONCLUSION: The activation of the innate immunity receptors may

result in the increase of the cytokine formation and pimelitis that promote
the development of the ovarian dysfunction. The revealed peculiarities of
the immune response in teenage girls with obesity will contribute to the pre-
vention of possible reproductive complications; they can help to broaden the
scheme of treatment to restore the reproductive function in teenage girls with
the given pathology.
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THEROLEOF CLASSICAL ANDNON-CLASSICAL CONGENITAL
ADRENAL HYPERPLASIA (CAH) IN INFERTILTY: AN ANALYSIS
OF 2000 CLINICAL SAMPLES. S. L. Bristow,a N. Kumar,a

S. Rodriguez,a A. Bisignano,a D. Hoffman.b aRecombine, New York, NY;
bIVF Florida, Margate, FL.

OBJECTIVE: Several genetic variants in the CYP21A2 gene eliminate or
reduce P450c21 activity, which is involved in cortisol biosynthesis. These
variants can cause 21-hydroxylase deficient classical or nonclassical CAH,
which are associated with several clinical symptoms including decreased
fertility in males and females. The purpose of this study was to measure
the carrier rates of genetic variants in CYP21A2 in fertility patients to deter-
mine if testing for these variants should be considered in this population.
DESIGN: Retrospective.
MATERIALSANDMETHODS: The Illumina InfiniumHDCustomGen-

otyping platform was used to test for variants in the CYP21A2 gene,
including c.293-13C>G (rs6467) and p.G425S (rs72552758) associated
with classical CAH and p.H63L (rs9378252) and p.P454S (rs6445) associ-
ated with nonclassical CAH. Genotype frequencies were calculated based
on data obtained from 2,188 clinical referrals from fertility centers. Docu-
mented informed consent to utilize clinical data in a de-identified manner
was obtained.
RESULTS: We found that 1,908 individuals (87.2%) do not carry any of

the tested CYP21A2 variants. A total of 237 (10.83%) and 22 (1.01%) of
the tested individuals were carriers or homozygous for the p.H63L nonclas-
sical variant, respectively. Only one individual (0.05%) was homozygous for
the p.P454S nonclassical variant. We identified 18 individuals (0.82%) that

FERTILITY & STERILITY� e137



carried both nonclassical CAH variants. Further, two individuals (0.09%)
carried both the classical c.293-13C>G and nonclassical p.H63L variants.

CONCLUSION: Compared to findings from other studies, the nonclas-
sical p.H63L variant is much more common in our population of fertility pa-
tients than previously reported. As of 2013, only 31 cases of p.H63L had been
identified in individuals presenting with CAH [1]. However, we found that
12.76% of our population carries at least one copy of this variant. The liter-
ature suggests that the p.H63L variant reduces P450c21 activity and is asso-
ciated with mild clinical features. The relatively high frequency of this
variant in our population of fertility patients suggests the need to investigate
the association of this variant with infertility specifically. If an association ex-
ists, this could inform hormone-based fertility treatment decisions.

O-403 Wednesday, October 22, 2014 05:30 PM

CHRONIC VITAMIN D DEFICIENCY INCREASES INTRA-
OVARIAN OXIDATIVE STRESS. V. Moy, T. Fisher, G. Neal-Perry.
OB/Gyn, Albert Einstein COM, Bronx, NY.

OBJECTIVE: To determine if chronic vitamin D deficiency (VD-) affects
ovarian oxidative stress gene transcription.

DESIGN: Vitamin D3 deficiency (VD-) is hypothesized to adversely affect
fertility and pregnancy outcomes. However, the mechanism(s) by which
VD-impairs reproductive physiology in females is poorly understood. VD
reduces markers of oxidative stress in vascular and nervous tissue. We previ-
ously reported VD-results in oocyte chromatin instability. We tested the hy-
pothesis that VD-disrupts gamete health through mechanisms that involve
oxidative stress. To test this hypothesis we performed a prospective study
with C57B/J6 female mice exposed to a VD sufficient (VD+) or VD- diet
for 6-8 weeks post weaning. Ovariectomy was performed during the follic-
ular stage and quantitative real-time PCR (qRT-PCR) was used to quantify
changes in genes affected by oxidative stress. Serum calcium (Ca2+) and
VD were quantified.

MATERIALS AND METHODS: Study female mice were weaned onto a
VD+ (control) or VD- diet supplemented with Ca2+ for bone health and
Ca2+ homeostasis. VD was determined with LC-MS and Ca2+ determined
with a colorimetric enzymatic assay. Females were killed between 9-12
wks of age, ovaries collected, and RNA extracted. Fold changes in ovarian
mRNA levels of Gclc, Gclm, Sod1, Sod2, Sod3, Cat, Gpx1, Gpx3, Gsr,
Glrx1, Glrx2, Txn1, Txn2, Txnrd1, Txnrd2, Gsta4, Gstm1, Gstm2, Gstp1,
Gstt1, Mgst1, Prdx3, Ccs were determined with qRT-PCR. Data were
normalized to the expression of 18S. qRT-PCR values were calculated using
DDCT quantification method. Student’s T-test and one-way ANOVA were
used to determine statistical significance. N¼ 5-7. P<0.05 was considered
a significant difference.

RESULTS: Females exposed to VD-diet had reduced VD levels compared
to control mice (P¼0.002) and equivalent serum calcium levels. Ovarian
expression of Gclc, Gclm, Sod1, Sod3, Cat, Glrx1, Glrx2, Txn1, Txn2,
Mgst1, Prdx3 was significantly increased and Gsr was significantly
decreased compared to control females (P<0.05).

CONCLUSION: Increased expression of genes responsible for enzymes
involved in cellular antioxidant defense systems in chronically VD-females
suggest higher levels of intraovarian oxidative stress. A decrease in Gsr
expression, which is a sulfur-redox cycle enzyme important in maintaining
a balanced redox state and reduced free radical formation, could also
contribute to the poor fertility outcomes seen in VD-populations.

Supported by:NIHHD066355, Albert Einstein COM,Montefiore/Dept. of
OB/GYN
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EVALUATION OF CLOMIPHENE CITRATE STAIR-STEP PROTO-
COL FOR OVULATION INDUCTION. T. Jones, M. Gualtieri,
J. Bruno-Gaston, K. Chung, R. Paulson, K. Bendikson. Obstetrics and Gy-
necology, LAC+USC Medical Center, Los Angeles, CA.

OBJECTIVE: To compare outcomes of a traditional versus stair-step pro-
tocol for clomiphene citrate ovulation induction (CC/OI).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: From 2012-2013, CC/OI cycles of 109

PCOS patients were reviewed. Outcomes of the traditional protocol (n¼66)

used in 2012 were compared to outcomes of the stair-step protocol (n¼43)
used in 2013. For the traditional protocol, CC 50mg was given between
days 5-9. If no ovulation occurred, the dose was increased by 50mg after
a spontaneous menses or a progestin induced bleed. For the stair-step pro-
tocol, CC 50mg was given between days 5-9. If no developing follicle
>10mm was noted between days 11-14, the dose was increased to100mg
immediately for 5 days and an U/S was repeated 12 days later. This was
repeated by increasing doses of 50mg until a dose of 250mg was achieved.
Ovulation was determined by progesterone level, evidence of a preovula-
tory follicle by U/S followed by menses, or pregnancy. Clinical pregnancy
was defined as the presence of a gestational sac on ultrasound with a pos-
itive quantitative hCG. Mild side effects included vasomotor flushing,
mood irritability, breast tenderness, and nausea. Severe side effects
included visual disturbances. Statistical analysis was performed with a
t-test and chi-square.
RESULTS: Time to ovulation was significantly decreased with the stair-

step protocol when compared to the traditional protocol (23�1.8 vs
47.5�12.5 days, p<0.001). Ovulation rates were similar at 100mg (28%
vs 23%, p¼ .84), but significantly higher at doses of 150mg and 200mg
in the stair-step patients compared to the traditional protocol patients
(37% vs 12%, p¼0.004) and (21% vs 5%, p¼0.01), respectively. Clinical
pregnancy rates were similar for the stair-step and traditional protocol at
each ovulatory dose, as well as overall pregnancy rates (16% vs 17%,
p>0.05). Mild side effects were experienced more frequently (41% vs
12%, p<0.001) in the stair-step protocol patients. However, severe side ef-
fects were not significantly higher in the stair step protocol (1.5% vs 9%,
p¼0.08).
CONCLUSION: The stair-step protocol for CC/OI achieved similar

pregnancy rates at a significantly decreased time to ovulation compared
to the traditional CC/OI protocol. In addition, the ovulation rates were
significantly higher for the stair-step patients taking CC doses of
150mg and 200mg. However, the stair-step patients did experience
more side effects. The stair-step protocol is an efficient and effective
method for CC/OI.
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STRESS-INDUCED ACTIVATION OF OVARIAN HEAT SHOCK
PROTEIN 90 IN A RAT MODEL OF POLYCYSTIC OVARY
SYNDROME. M. H. Jung,a Y. I. Ji.b aKyung Hee University Hospital,
Seoul, Korea; bInje University Haeunade Paik Hospital, Busan, Korea.

OBJECTIVE: Polycystic ovarian syndrome is the most common endo-
crine disorder affecting infertile women of reproductive age. This study eval-
uated the activation of heat shock protein 90 (Hsp 90) during the formation of
stress-induced polycystic ovaries.
DESIGN: Animal model.
MATERIALS AND METHODS: Female Sprague-Dawley rats (180-

200 g) were subjected to one of two stress-inducing conditions; animals
were either treated with adrenocorticotropic hormone daily for 18 days
or were exposed to daily cold stress for three weeks. Non-treated rats
sampled during proestrus or diestrous served as controls. Blood sam-
ples were collected from the left ventricles of anesthetized rats and con-
centrations of follicle-stimulating hormone, luteinizing hormone,
estradiol, testosterone and corticosterone were measured in all rats.
The expression of messenger RNA for androgen receptor, estrogen re-
ceptor-a and -b, nerve growth factor receptor, and glucocorticoid re-
ceptor, and protein expression for Hsp 90 was also assessed in the rat
ovaries.
RESULTS: Stress increased glucocorticoid receptor and androgen recep-

tor expression, and decreased estrogen expression. Nerve growth factor re-
ceptor expression was greater in treated than diestrous rats and less in
treated than proestrous rats. Ovarian Hsp 90 protein expression was increased
in rats treated with adrenocorticotropic hormone or cold stress. Serum folli-
cle-stimulating hormone levels were reduced and testosterone and corticoste-
rone levels increased by stress, whilst luteinizing hormone and estradiol
levels were similar to levels in diestrous and proestrus control rats respec-
tively.
CONCLUSION: The results indicate that stress, via the activation of

ovarian Hsp 90 and changes in steroid hormone receptor expression and
serum reproductive hormone levels, may be involved in the induction of
polycystic ovaries in rats.
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INSULIN SENSITIZINGAGENT (METFORMIN) IMPROVES CLIN-
ICAL PREGNANCY RATE IN CLOMIPHENE CITRATE RESIS-
TANT POLYCYSTIC OVARIAN SYNDROME PATIENTS WITH
ACANTHOSIS NIGRICANS. S. A. Salman,a T. A. Farghaly,a

D. A. Attallah,b H. A. Abdel-Hafeez,c O.M. Shaaban.a aWomenHealth Hos-
pital, Assiut University, Assiut, Egypt; bAndrology Department, Assiut Uni-
versity, Assiut, Egypt; cClinical Pathology, Assiut University, Assiut, Egypt.

OBJECTIVE: There are several studies that showed a positive correlation
between acanthosis nigricans (AN) with hyperinsulinemia and increased in-
sulin resistance. The present study evaluated the effect of adding insulin
sensitizing agent (metformin) to clomiphene citrate (CC) on improving insu-
lin resistance parameters and pregnancy rate (PR) in clomiphene-resistant
polycystic ovary (PCOS) patients with AN.

DESIGN: A double blinded randomized control trialed.
MATERIALS ANDMETHODS: Sixty six CC resistant PCO patients (un-

satisfactory ovulation after at least 3 month of CC induction) with AN had
been recruited in the study. All study participants had proper clinical evalu-
ation to ensure the diagnosis of AN. Additionally, day 3 follicle stimulating
hormone level, fasting insulin, fasting glucose and homeostatic model assess-
ment used to quantify insulin resistance (HOMA–IR) were done. Randomi-
zation was done using serial number closed opaque envelopes. Blinding was
done using two identical packages for induction (group I) two 50 mg CC tab-
lets taken from day 3 to day 7 of the cycle + placebo tablets taken twice daily
all through the cycle (Group II) received the above CC dose + metformin 500
mg twice daily continuously for three cycles. Insulin resistance parameters as
well as clinical pregnancy rate had been evaluated in both groups. The statis-
tical analysis was done using Chi-square and Fischer exact tests.

RESULTS: Our data showed that there was a statistically significant higher
cumulative pregnancy rate after three cycles of stimulation between group II
(15/33)(45.5%) as compared with Group I (7/33) (21.1%) (P¼0.03). There
were significant improvements in the insulin resistance parameters after three
months of combinedCC andMetformin treatment as comparedwithCC alone.

TABLE 1.

GI(CC) GII (CC + metformin)

P. valueMean SD Mean SD

Fasting glucose 96.85 6.84 89.76 6.22 0.001
Fasting insulin 12.06 3.12 7.83 2.95 0.005
HOMA_IR 2.90 0.71 1.72 0.67 0.001

CONCLUSION: Addition of metformin to CC in PCOS patients with AN,
decreases insulin resistance and improve clinical pregnancy rate in patients
with previous unsatisfactory response to CC alone.

O-407 Wednesday, October 22, 2014 04:30 PM

MITOCHONDRIAL DYSFUNCTION INDUCED BY DEHYDROEPI-
ANDROSTERONE IS REVERSED BY METFORMIN TREATMENT
INMOUSEOOCYTE. Y. Huang, Y. Zhao, Y. Yu, R. Li, J. Qiao. Assis-
ted Reproductive Center and Department of Obstetrics and Gynecology, Pe-
king University Third Hospital, Beijing, China.

OBJECTIVE: To explore the influence of hyperandrogenism on oocyte
quality in mice and to evaluate the prevention effect of metformin.

DESIGN: Female BALB/c mice were treated with a vehicle control or de-
hydroepiandrosterone (DHEA) for 20 days, with subsequent analyses of
changes in oocyte quality. Rescue group treated with metformin was also
analyzed.

MATERIALS ANDMETHODS: The polycystic ovary syndrome (PCOS)
model was induced by daily injection of DHEA s.c. to 25 days old female
BALB/c mice (6mg /100g body weight), the rescue group was administrated
daily with metformin(50mg /100g body weight) by gavage in addition to
DHEA. Metaphase II (MII) oocytes were retrieved after PMSG and HCG
administration. The mitochondrial function, oxidative stress level and spin-
dle assembly of matured MII oocytes were measured by quantitative real-
time PCR, chemiluminescence immunoassay and immunofluorescence.
Germinal vesicle (GV) oocytes from non-primed mice were cultured under
time-lapse imaging for in vitro maturation (IVM).

RESULTS: DHEA-induced mice resembled some aspects of human
PCOS, such as irregular sexual cycle and polycystic ovary. DHEA-treated
mice yielded fewer MII oocytes, which displayed decreased mtDNA copy

number, ATP content and inner mitochondrial membrane potential compared
with controls. In addition, an excessive oxidative stress of DHEA-treated
mice was revealed by increased contents of reactive oxygen species and
decreased concentration of glutathione (GSH) and GSH/GSSG ratio per
MII oocyte compared with control group. Metformin treatment dramatically
attenuated the mitochondrial damage induced by DHEA exposure, as evi-
denced by increases of ATP content, inner mitochondrial membrane poten-
tial, GSH concentration and GSH/GSSG ratio, and a decrease of reactive
oxygen species contents. No obvious differences of abnormal spindles and
misaligned chromosomes of MII oocytes were observed in DHEA-treated
group compared with control and rescue groups. During IVM, the periods
of germinal vesicle breakdown (GVBD) and first polar body extrusion
were extended and the maturation rate of GVBD oocytes was decreased in
DHEA-treated mice compared with controls.
CONCLUSION: Mitochondrial dysfunction and oxidative stress in mouse

oocyte caused by DHEA-induced hyperandrogenism can be rescued by met-
formin treatment.
Supported by: This research was Supported by National Natural Science

Foundation of China (No.81170538).
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COMPARATIVE STUDY OF THE THERAPEUTIC EFFECTS OF
TWO DIFFERENT DOSAGES OF ETHINYL ESTRADIOL (EE: 20
MCGVERSUS 30MCG) IN ASSOCIATIONWITHDROSPIRENONE
(DRSP: 3 MG) IN POLYCYSTIC OVARY SYNDROME
(PCOS). S. M. Bhattacharyaa,b A. Jha.c aObstetrics and Gynecology,
S.C.Das Memorial Medical and Research Center, Kolkata, West Bengal, In-
dia; bObstetrics and Gynecology, KPC Medical College, Kolkata, West Ben-
gal, India; cHarvard School of Public Health, Boston, MA.

OBJECTIVE: To compare the therapeutic effects of two different dosages
of Ethinyl estradiol (EE: 20 mcg versus 30 mcg) in combination with Dro-
spirenone (DRSP: 3 mg) in polycystic ovary syndrome (PCOS) after 6 and
12 months of treatment.
DESIGN: Single blind randomized controlled study.
MATERIALS AND METHODS: 112 women with PCOS (Rotterdam

criteria, 2003) with preset inclusion and exclusion criteria were randomized
in 1:1 ratio, between May, 2012 and January, 2013 into 2 groups, receiving
DRSP (3mg) with either EE (20 mcg, n¼ 57; cyclically 24+4 regimen) or
EE (30 mcg, n¼ 55; cyclically 21+7 regimen). Prior ethical approval and
informedwritten consent (from all participants) were obtained. The interven-
tions were sealed in sequentially numbered identical opaque containers ac-
cording to allocation sequence. The primary outcome was comparison of
the absolute change in the free androgen index (FAI) between the two groups
at 6 and 12 months of treatment. Bodymass index (BMI), abdominal circum-
ference (AC), Ferriman Galwey score (FG), presence of acne (%) and acan-
thosis nigricans (%) (AN), blood pressure (systolic, SBP: diastolic, DBP)
were assessed. Serum testosterone (T), sex hormone binding globulin
(SHBG), serum glucose (PPG) and insulin (PPI) levels 2 hours after 75
glucose intake were measured. FAI was calculated as [T (ng/ml) x 100 x
3.47] / SHBG (nmol/l). PPG: PPI of less than 1.0 was considered as indicative
of insulin resistance.1 From a pilot study, a sample size of 50 patients per
group was found to have 80% power and 95% confidence level with 2 sided
test of significance to detect a mean difference of 3.67 between the two
groups at 6 months of treatment.
RESULTS: Intent to treat analysis showed that after 6 months of treatment,

therapeutic effects of the two types of pills were comparable except a signif-
icant increase in SHBG with the 30 mcg pill. After 12 months of treatment,
identical therapeutic effects were observed. There was no difference in insu-
lin resistance state between the two groups after 6 and 12 months.
CONCLUSION: There were no differences in therapeutic effects between

20 mcg and 30 mcg EE pills (with DRSP: 3 mg) except in SHBG values.
Hence for long term treatment in PCOS, a lower dose estrogen containing
pill can be recommended.
CTRI registration no. - CTRI/2012/04/002571.
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ASSOCIATION OF ELEVATED FASTING INSULIN WITH META-
BOLIC PARAMETERS IN WOMEN WITH AND WITHOUT POLY-
CYSTIC OVARIAN SYNDROME (PCOS). M. Noel, C.-N. Kao,
M. I. Cedars, H. G. Huddleston. Center for Reproductive Health, University
of California, San Francisco, San Francisco, CA.
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OBJECTIVE: To determine if elevated fasting insulin is associated with
metabolic abnormalities in women with and without PCOS.

DESIGN: Cross sectional study.
MATERIALS AND METHODS: Women seen at a multidisciplinary

PCOS clinic between 2006 and 2013 and diagnosed with PCOS by Rotter-
dam 2003 criteria were considered for study inclusion. Controls were
healthy, ovulatory women between 25-45yo with regular menstrual cycles
identified from a community-based longitudinal study. Data were collected
on fasting glucose and insulin, fasting lipids, body mass index (BMI), and
waist circumference. PCOS patients and controls were subgrouped by fasting
insulin level (abnormal fasting insulin defined asR12 mU/L) and metabolic
parameters were compared after controlling for age. Data were analyzed us-
ing SAS, and ANOVAwas used for comparisons.

RESULTS: 301 womenwith PCOS and 1017 controls were included in the
analysis. Prevalence of abnormal fasting insulin was 11.4% in the control
group and 41.5% in the PCOS group. Globally, both PCOS and controls
with abnormal fasting insulin had greater derangement in many metabolic
syndrome parameters. When compared to controls, women with PCOS had
significantly higher total cholesterol and LDL in both the normal and
abnormal fasting insulin groups (see Table). No difference was seen in
BMI, fasting glucose, HDL, or triglycerides between PCOS patients and con-
trols in either of the insulin subgroups.

CONCLUSION: An elevated fasting insulin is associated with abnormal
metabolic parameters in women with and without PCOS. Women with
PCOS show more pronounced dyslipidemia compared with controls, when
stratified by fasting insulin status.

Supported by: NICHD: HD054956 (MIC).
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GENE EXPRESSION PROFILING OF GRANULOSA CELLS
FROM WOMEN WITH POLYCYSTIC OVARY SYNDROME
SHOWS ASSOCIATION WITH MITOGEN-ACTIVATED PROTEIN
KINASE AND EXTRACELLULAR REGULATED KINASE
SIGNALING. H.-N. Ho,a,b H.-F. Chen,a Y.-S. Yang,a C.-W. Lan.b aOb-
stetrics and Gynecology, National Taiwan University Hospital, Taipei,
Taiwan; bGraduate Institute of Clinical Medicine, National Taiwan Univer-
sity, College of Medicine, Taipei, Taiwan.

OBJECTIVE: Polycystic ovary syndrome (PCOS) is the most common
endocrine disorder in women at the reproductive age. Although its etiology
and pathogenesis remain unclear, recent studies suggest that granulosa cell
dysfunction may partly be responsible.

DESIGN: This study aimed to use cDNA microarray technology to
compare granulosa cell gene expression profiles in women with and without
PCOS to identify those genes that may be etiologically implicated.

MATERIALSANDMETHODS: This study included 12 women undergo-
ing in vitro fertilization (IVF): 6 without PCOS and 6 with PCOS. Granulosa
cells were collected for RNA extraction, amplification, and microarray hy-
bridization, and each sample was assessed using microarray chips. Differen-
tial expressions were classified using the Kyoto Encyclopedia of Genes and
Genomes and post-analyses of microarray data, followed by western blot an-
alyses to confirm microarray data of selected genes.

RESULTS: In total, 243 genes showed differential expression, including
125 genes that were upregulated and 118 genes that were downregulated in
the PCOS granulosa cells compared with the non-PCOS granulosa cells.

These genes are involved in reproductive system development, amino acid
metabolism, and cellular development and proliferation. Comparative anal-
ysis revealed genes involved in the mitogen-activated protein kinase/extra-
cellular regulated kinase (MAPK/ERK) signaling pathways. Western blot
analyses confirmed that MAP3K4 and phospho-ERK1/2 were decreased in
the PCOS granulosa cells.
CONCLUSION: This study identified candidate genes that may influence

granulosa cell function in PCOS. We conclude that the MAPK/ERK
signaling pathways are altered in granulosa cells of women with PCOS.
Supported by: The grant from Taiwan NSC
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SYMPTOM PATTERNS AND PHENOTYPIC SUBGROUPING OF
WOMEN WITH POLYCYSTIC OVARY SYNDROME: ASSOCIA-
TION BETWEEN ENDOCRINE CHARACTERISTICS AND META-
BOLIC ABERRATIONS. C.-C. Huang,a Y.-J. Tien,b M.-J. Chen,c

C.-H. Chen,b H.-N. Ho,c Y.-S. Yang.c aDepartment of Obstetrics and Gyne-
cology, National Taiwan University Hospital Hsin-Chu Branch, Hsinchu,
Taiwan; bInstitute of Statistical Science, Academia Sinica, Taipei, Taiwan;
cDepartment of Obstetrics and Gynecology, National Taiwan University
Hospital, Taipei, Taiwan.

OBJECTIVE: The aim of this study was to subtypewomenwith polycystic
ovary syndrome (PCOS) according to heterogeneous phenotypes, and to
determine the potential endocrine characteristics related to risk and severity
of metabolic disturbance.
DESIGN:We conducted a cross-sectional study in a reproductive endocri-

nology outpatient clinic of a tertiary medical center.
MATERIALS AND METHODS: Four hundred sixty patients with PCOS

diagnosedaccording to the2003Rotterdamcriteriawere studied.Clinicalhistory
recorded by questionnaires, anthropometric measurements, biochemistry tests
after an overnight fast, and pelvic ultrasonography were collected from all pa-
tients. Generalized association plots (GAP) analysis was adopted to determine
the symptom patterns and phenotypic clustering of the patients. GAP is a graph-
ical technique that can simultaneously explore the associationsof up to thousands
of subjects, variables, and their interactions, without first reducing dimensions.
RESULTS: Applying GAP analysis, the patients were divided into five

distinct clusters according to the correlation with six endocrine parameters,
including follicular stimulating hormone, luteinizing hormone (LH), estra-
diol, testosterone, sex hormone-binding globulin (SHBG), and dehydroepi-
androsterone sulfate. Each cluster exhibited specific endocrine
characteristics and the prevalence of metabolic syndrome (MS) was signifi-
cantly different among the clusters (P<0.0001). The mean prevalence of MS
in our study population was 19.3% (89/460). Cluster 5 had a significantly
lower prevalence of MS (2.4%), yet significantly higher mean SHBG and
LH levels. Although cluster 1 had a lower mean serum testosterone level
(0.72�0.26 ng/ml), the risk of MS was still high (34.9%).
CONCLUSION: Women with PCOS could be subtyped into five clusters

according to heterogeneous endocrine characteristics and each had signifi-
cantly different metabolic risks. The major predictive endocrine factors for
metabolic aberrations were serum SHBG and LH levels. The serum testos-
terone level did not appear to be the key determinant of metabolic risk.
PCOS is a heterogeneous and complex disease. Stratifying women with
PCOS into meaningful subtypes could provide a better understanding of
related risk factors and potentially enable the design of more effective
screening and treatment intervention.

Normal fasting insulin
(<12 mU/L)

Abnormal fasting
insulin (R12 mU/L)

PCOS Control p-value* PCOS Control p-value*

N 176 901 125 116
Fasting insulin (mU/L) 9.2 (1.1) 3.1 (0.5) 0.92 28.9 (1.1) 22.8 (1.1) <0.0001
BMI (kg/m2) 26.6 (0.5) 26.0 (0.2) 0.61 36.0 (0.5) 35.4 (0.5) 1
Fasting glucose (mg/dL) 85 (0.9) 85.7 (0.4) 1 96.5 (0.9) 97.2 (0.9) 1
Waist circumference (cm) 81.3 (1.1) 81.9 (0.5) 1 101.4 (1.1) 102.1 (1.1) 1
Total cholesterol (mg/dL) 190.6 (2.4) 171.9 (1.1) <0.0001 197.8 (2.5) 179.2 (2.5) <0.0001
LDL (mg/dL) 108.6 (2.1) 94.6 (0.9) <0.0001 117.7 (2.2) 103.7 (2.2) <0.0001
HDL (mg/dL) 62.0 (1.1) 61.1 (0.5) 1 49.2 (1.2) 48.3 (1.2) 1
Triglycerides (mg/dL) 96.3 (5.3) 83.1 (2.4) 0.91 144.2 (5.7) 131.0 (5.5) 0.18

Estimated means (SE); *Controlled for age and adjusted using Bonferroni correction.
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POLIDOCANOL FOAM INDUCES COLLAGEN DEPOSI-
TION. D. O. Lee,a,c C. Hanna,a,b S. Yao,a C. Yearian,a O. Slayden,a

J. Jensen.a,b aDivision of Reproductive Science, Oregon National
Primate Research Center, Beaverton, OR; bDepartment of Obstetrics and
Gynecology, Oregon Health & Science University, Portland, OR; cCenter
for Uterine Cancer, National Cancer Center, Goyang-si, Gyeonggi-do, Korea.

OBJECTIVE: Transcervical therapy with polidocanol foam (PF) causes
tubal occlusion in nonhuman primates and is being studied as a method of
nonsurgical permanent contraception (PMID:24560476). Tubal obstruction
is correlated with an increase of fibrosis surrounding intramural tube where
it passes through the uterine cornua.We hypothesized that the fibrosis contains
an abnormal deposition of collagen in the extracellularmatrix. Our objective in
this study was to characterize collagen types in the zone of tubal obstruction.

DESIGN: In vivo treatments in a Primate Research Center setting.
MATERIALS AND METHODS: Adult cycling rhesus macaques under-

went treatment with either 5% PF (n¼2); or 1% methylcellulose foam (inert
control; n¼2); during the proliferative phase of the menstrual cycle. One
additional cycling animal was assayed as an untreated control. Tissues sam-
ples were collected 2 weeks after treatment. Paraffin sections of uterine
cornea were subjected to antigen retrieval with citrate buffer and then immu-
nohistochemistry using mouse monoclonal antibodies for collagen I (ICN
Biomedicals Clone I-8H5), III (ImmunOTM Clone III-53) and goat poly-
clonal antibodies for collagen IV (Novus Biololgicals NBP1-26549).

RESULTS: In the untreated controls the tubal epithelium was intact and
light staining for collagen I and III was observed in the serosal layer and sub-
epithelial matrix. Small amounts of collagen I and III were observed away
from the sub-epithelium. Collagen IV was distributed evenly in extracellular
matrix. In the animals treated with methyl cellulose, oviductal epithelium
was intact and the distribution of collagen was identical to the untreated con-
trol. However, treatment with PF resulted in a loss of normal epithelium,
which was substituted with Collagen I and III. There was a striking buildup
of Collagen I and III associated with the zone of obstruction. Collagen IVwas
also increased but with less density than collagen I and III.

CONCLUSION: Polidocanol induced tubal obstruction involves of loss of
normal epithelium and accumulation of collagen I and III at the site of
obstruction. Therapies that promote the deposition of extracellular matrix
may improve the efficiency of polidocanol-induced tubal blockade.

Supported by: Bill and Melinda Gates Foundation OPP1025233,
P51OD011092, U54-055744.
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GLOBAL ENDOMETRIAL GENE EXPRESSION WITH CONTIN-
UOUS EXPOSURE TO LEVONORGESTREL (LNG) VIA AN INTRA-
UTERINE SYSTEM (IUS). T. D. Kimble,a F. J. Esteban,b

J. A. Horcajadas,b N. Yousefieh,a A. R. Thurman,a S. S. Jackson,a

D. F. Archer,a G. F. Doncel.a aCONRAD, Eastern Virginia Medical School,
Norfolk, VA; bInstituto Universitario IVI, University of Valencia, Valencia,
Spain.

OBJECTIVE: There is limited data on effects of LNG on endometrial gene
expression1; almost no information is available on effects of a LNG IUS on
global endometrial gene expression in regards to genes associated with em-
bryo implantation.2

DESIGN: Prospective, nonrandomized, open-label study. Baseline served
as the control.

MATERIALS AND METHODS: We characterized gene expression in
endometrial samples from women (n¼6) with normal pelvic anatomy and
normal menstrual cycles before LNG IUS insertion (cycle day 5-10), 10-
12 days after insertion, three weeks after insertion, and three months after
insertion. Endometrial biopsies were collected, mRNAwas extracted and iso-
lated, and RNA quality was calculated. The microarray performed was Agi-
lent Whole Gene Expression 60K. T-Test and multiple hypothesis tests were
used. We compared genes with at least a fold change (FC) of two.

RESULTS: The number of genes differentially expressed with a FC>j2.0j
are listed in the table. We compared these genes at each time point and found
21 dys-regulated genes in common. The PubMatrix database was used to
identify the roles of the common 21 dys-regulated genes in endometrial phys-
iology. A total of seven genes were noted in the database when the search
terms ‘‘endometrial receptivity’’ or ‘‘implantation’’ were entered.

CONCLUSION: The presence of LNG IUS is associated with dys-regula-
tion of >439 genes, of which 21 dys-regulated genes are shared amongst all
time points. Of these, there is one up regulated gene associated with endome-
trial receptivity according to the literature, and one gene that is down regu-
lated. There are three genes associated with implantation and that are up
regulated and four genes that are down regulated.
Supported by: Bayer Healthcare, Inc.
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A PHASE III SINGLE-ARM STUDY OF A NEW 13.5 MG
LEVONORGESTREL INTRAUTERINE CONTRACEPTIVE SYS-
TEM IN POSTMENARCHEAL ADOLESCENTS: AN EVALU-
ATION OF EFFICACY, BLEEDING, USER SATISFACTION, AND
PLACEMENT. K. Gemzell-Danielsson,a S. Dermout,b E. Lukkari-
Lax,c E. Montegriffo,d S. Rybowski,e D. Apter.f aKarolinska Institutet,
Stockholm, Sweden; bGynaecological Centre Dermout&Albicher, Alkmaar,
Netherlands; cBayer Oy, Espoo, Finland; dBayer HealthCare, Newbury,
United Kingdom; eBayer HealthCare, Whippany, NJ; fSexual Health Clinic,
V€aest€oliitto, Finland.

OBJECTIVE: To evaluate the efficacy, bleeding profile and user satisfac-
tion associated with the 13.5mg total content levonorgestrel intrauterine con-
traceptive system (LNG-IUS13.5mg; Skyla in the US, Jaydess elsewhere) in
postmenarcheal adolescents, and to evaluate the placement of LNG-
IUS13.5mg in this group. Safety (primary outcome) data are presented in
another abstract.
DESIGN: A 1-year Phase III study conducted at 36 centers in Europe (with

an option to continue use for 2 more years).
MATERIALS AND METHODS: Nulliparous and parous women, aged

12-17 years, with regular menstrual cycles (21-35 days), requesting contra-
ception were recruited.
RESULTS: Of the 343 subjects enrolled, 39 were excluded at screening;

LNG-IUS13.5mg placement was attempted in the remaining 304 subjects
(the full analysis set). The mean age was 16.2 years, mean BMI was
22.1 kg/m2, and 97.7% were nulliparous. At screening, 51.6% of subjects
used oral contraceptives, 22.7% used barrier methods, and 22.7% used no
contraception. The 1-year Pearl Index (PI) was 0.00. However, only 72% of
the total exposure was relevant to the PI calculation because subjects were
counseled to use barrier methods to prevent sexually transmitted infections.
Placement was successful in 303/304 subjects. Investigators rated 94.4% of
successful placements as ‘easy’. Pain on placement was rated as ‘none’,
‘mild’, ‘moderate’, and ‘severe’, respectively, by 20.5%, 34.3%, 34.3%,
and 10.9% of subjects. Between the 1st and 13th (final) 28-day reference
intervals (RIs), the mean number of combined bleeding and spotting
days decreased from 16.9 to 6.5. The mean number of bleeding/spotting ep-
isodes per RI remained relatively constant over time (range: 0.8-1.4). How-
ever, the number of subjects contributing data to bleeding analyses
decreased from 141 in RI 1 to 36 in RI 13. At 1 year, 83.9% of subjects

TABLE 1.

Time from Baseline

# Total Genes

Dys-regulated

# Up

Regulated

# Down

Regulated

10-12 Days 212 83 129

3 Weeks 132 29 103

3 Months 439 156 283

Common Genes Up Regulated

Common Genes

Down Regulated

GALNTL2, NNMT, NFIL3, FKBP5 RGS7BP, MSX2P1, PLCB1, MCM2, CHAF1B,

BLM, MCM3, KIF24, PCNA, RNFT2,

TIMELESS, MCM3, CHAF1A, RNASEH2A,

RMI1, C1orf112, RFC5

Gene

Log Change

10-12 Days

Log Change

3 Weeks

Log Change

3 Months

# Endometrial

Receptivity

Publications

# Implantation

Publications

NNMT 63.1 41.6 38.7 0 2

FKBP5 7.1 5.3 6 2 1

NFIL3 6.5 5.9 6.9 0 1

BLM -4.5 -4.7 -4.2 0 13

PCNA -3.5 -4.2 -4.6 5 195

TIMELESS -2.8 -3.6 -4.7 0 2

RMI1 -3.3 -2.9 -3.3 0 2
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reported that they were either ‘very satisfied’ or ‘satisfied’ with LNG-
IUS13.5mg.

CONCLUSION: In this adolescent population, LNG-IUS13.5mg was
highly effective, associated with high user satisfaction, and had a similar
bleeding profile to that observed in the adult population. Most placements
were rated as ‘easy’, and most subjects experienced no more than ‘mild’
pain on placement.

Supported by: Study and abstract funded by Bayer HealthCare.
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EFFECT OF POLIDOCANOL FOAM CONCENTRATION ON SUC-
CESS OF TUBAL OCCLUSION FOLLOWING TRANSCERVICAL
ADMINISTRATION IN BABOONS. J. T. Jensen,a,b C. Hanna,a

S. Yao,a C. Bauer,c C. Hergert,a A. B. Edelman,a,b O. D. Slayden.a aRepro-
ductive and Developmental Sciences, Oregon National Primate Research
Center, Beaverton, OR; bObstetrics&Gynecology, Oregon Health& Science
University, Portland, OR; cSouthwest National Primate Research Center, San
Antonio, TX.

OBJECTIVE: Our goal is to develop a single-treatment nonsurgical
method of female permanent contraception. We have shown that a single
transcervical administration of 5% polidocanol foam (PF) can block the fal-
lopian tubes of baboons when animals also receive depomedroxyprogester-
one acetate (DMPA). The objective of this study was to determine if
occlusion would occur with a lower concentration (1%) of PFwith co-admin-
istration of DMPA.

DESIGN: In vivo treatments in a Primate Research Center.
MATERIALS AND METHODS: Healthy regularly cycling female

baboons were sedated and underwent a hysterosalpingogram (HSG) fol-
lowed by transcervical infusion of polidocanol foam with (+) or without
(-) an intramuscular injection of depomedroxyprogesterone acetate
(DMPA, 3.5mg/kg). Two concentrations of PF were evaluated: 1% [(+)
DMPA, n¼5; (-) DMPA, n¼3] and 5% [(+) DMPA, n¼4; (-) DMPA, n¼1].
Control females [n¼2] received (+) DMPA only; additional [(-) DMPA,
n¼2] controls did not undergo baseline HSG. PF-treated animals were re-
examined after 30 -60 days and the procedure was repeated if unilateral or
bilateral patency was noted. The reproductive tracts of all animals were
removed for detailed histologic examination at the end of study.

RESULTS: All 4 females that received a single treatment with 5 % PF and
DMPA developed clinical and histologic evidence of bilateral tubal occlu-
sion; in contrast the one female treated with 5% PF without DMPA did not
develop bilateral occlusion after two PF treatments. None of the 1% PF or
control females that did or did not receive DMPA developed bilateral tubal
occlusion after a single treatment with PF.

CONCLUSION: A single transcervical treatment with 5% PF resulted in
bilateral tubal occlusion in baboons that also received DMPA, but 1% PF
was not effective. Additional studies to demonstrate feasibility of the
approach as a method of nonsurgical permanent female contraception are
warranted.

Supported by: Bill and Melinda Gates Foundation OPP1025233,
P51OD011092, P51 OD011133, U54-055744.
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A 12-MONTH MULTICENTER, RANDOMIZED PHASE III STUDY
COMPARING A 13.5 MG LEVONORGESTREL INTRAUTERINE
CONTRACEPTIVE SYSTEM WITH THE ETONOGESTREL SUB-
DERMAL CONTRACEPTIVE IMPLANT IN WOMEN AGED 18–35
YEARS. M. Tuppurainen,a E. Lukkari-lax,b J. Grunert,c S. Rybowski.d
aL€a€ak€ariasema Cantti Oy, Kuopio, Finland; bBayer Oy, Espoo, Finland;
cBayer Pharma AG, Wuppertal, Germany; dBayer Healthcare Pharmaceuti-
cals, Whippany, NJ.

OBJECTIVE: To compare 12-month rates of discontinuation (primary
outcome), user satisfaction and adverse events (AEs) (secondary out-
comes) associated with the use of a new 13.5 mg (total content) levonor-
gestrel intrauterine contraceptive system (LNG-IUS 13.5 mg; Jaydess�)
and the etonogestrel subdermal contraceptive implant (ENG implant,
Nexplanon�).

DESIGN: A randomized, 2-arm, open-label Phase III study conducted in
Australia, Finland, France, Norway, Sweden and the UK.

MATERIALS AND METHODS: Healthy nulliparous and parous women
aged 18-35 years with regular menstrual cycles (21-35 days), requiring

contraception, were randomized to use LNG-IUS 13.5 mg or ENG implant
for 12 months.
RESULTS: In total, 766 women were randomized to use either LNG-IUS

13.5 mg (n¼385) or the ENG implant (n¼381). In the LNG-IUS 13.5 mg and
ENG implant groups, respectively, the mean age was 24.8 years and 25.0
years, the mean BMI was 23.6 kg/m2 and 24.3 kg/m2, and 76.2% and
72.2% were nulliparous. Within 12 months, 19.6 % of LNG-IUS 13.5 mg
users and 26. 8% of implant users prematurely discontinued treatment; this
-7.2% difference in favor of LNG-IUS 13.5 mg was statistically significant
(95% CI: -13.2%, -1.2%). Premature discontinuation rates owing to AEs
were 14.3% (LNG-IUS 13.5 mg) and 21.8% (ENG implant). Premature
discontinuation rates owing to altered bleeding pattern were 4.2% (LNG-
IUS 13.5 mg) and 11.5% (ENG implant). Depending on time point (month
6, month 12, end of study), overall user satisfaction rates ranged from
80.2% to 86.5% (LNG-IUS 13.5 mg) and from 66.1% to 75.9% (ENG
implant). Among LNG-IUS 13.5 mg users, the most frequently reported
AEs were dysmenorrhea (33.5%), uterine spasms (16.2%), and procedural
pain (13.6%). The most frequent AEs in the ENG implant group were acne
(15.5%), headache (12.3%), and dysmenorrhea (12.3%). No unexpected
safety events were reported. Three pregnancies were reported, all in the
LNG-IUS 13.5 mg group; however the study was not powered to accurately
determine pearl indices.
CONCLUSION: The primary outcomewas reached; the 12-month discon-

tinuation rate in the LNG-IUS 13.5 mg group was significantly lower than in
the ENG implant group. Additionally, compared with the ENG implant, the
LNG-IUS 13.5 mg was associated with a lower discontinuation rate owing to
altered bleeding pattern. Greater user satisfaction was seen with LNG-IUS
13.5 mg than with the implant. Both the LNG-IUS 13.5 mg and the ENG
implant were well tolerated.
Supported by: Study and abstract funded by Bayer HealthCare.
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POSTPARTUM CONTRACEPTION EDUCATION: IMPLICATIONS
FOR CONTRACEPTIVE CHOICE AND USE OF LONG ACTING
REVERSIBLE CONTRACEPTION (LARC). E. S. Constance,
C. Satterwhite, D. Bi, M. Duarte, K. Gorman, C. Wieneke. Obstetrics
and Gynecology, University of Kansas Medical Center, Kansas City, KS.

OBJECTIVE: To determine whether comprehensive contraception coun-
seling provided in the postpartum period affects contraceptive choice and
LARC use.
DESIGN: Prospective observational study.
MATERIALS AND METHODS: Patients admitted in the immediate

postpartum period at the University of Kansas Hospital from 2/1/14 to 5/
1/14 were eligible for the study. Eligible patients presenting for delivery
were approached for enrollment during their postpartum admission. Exclu-
sion criteria included non-English speaking, undergoing a permanent ster-
ilization procedure during the same hospitalization, and medical conditions
precluding the use of hormonal birth control methods. All women who con-
sented to participate received a preliminary survey regarding their intended
choice of postpartum contraception method. After accessing comprehen-
sive contraception education through an online interactive educational
tool (Bedsider.org), participants were given a second survey to determine
whether their choice of postpartum contraception method changed
following education.
RESULTS: Of 103 enrolled patients, 64 patients completed surveys

(62.1%). Of these, 11 (17.2%) reported their initial contraception of choice
as LARC. Following an average of 5-10 minutes using the education tool,
23.4% selected a LARC method. Overall, 8 (12.5%) patients reported
changing their choice of postpartum contraception following use of the ed-
ucation tool; 4 of 7 (57.1%) patients switched from a non-LARC to a
LARC, and one patient switched LARC methods. Nine patients (14%)
were undecided on postpartum birth control prior to use of the education
tool; 55% selected a preferred method after viewing the tool, with 3
(60%) selecting LARC.
CONCLUSION: Self-directed contraceptive education delivered in the

postpartum period may be effective at increasing intended LARC use,
particularly for those patients who are undecided regarding postpartum
contraception. However, most patients in the postpartum period had
already chosen a preferred method and were not influenced by the educa-
tion tool. Counseling and education regarding LARC may be more effec-
tive at influencing contraceptive choice when delivered in the prenatal
period.
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A RANDOMIZED PHASE III STUDY COMPARINGA NEW 13.5 MG
LEVONORGESTREL INTRAUTERINE CONTRACEPTIVE SYS-
TEM WITH A COMBINED ORAL CONTRACEPTIVE: ANALYSIS
OF EFFICACY AND BLEEDING PROFILES. L. Borgatta,a

K. Roth,b S. Rybowski,c K. Rosen.c aBoston University School of Medicine,
Boston, MA; bBayer Pharma AG, Berlin, Germany; cBayer HealthCare,
Whippany, NJ.

OBJECTIVE: To compare contraceptive efficacy and bleeding profiles
associated with use of the 13.5 mg (total content) levonorgestrel intrauterine
contraceptive system (LNG-IUS13.5mg) and a 30 mg ethinyl estradiol and 3
mg drospirenone combined oral contraceptive (COC) in younger women.

DESIGN: A randomized Phase III study conducted at 42 centers in Europe
and the US.

MATERIALSANDMETHODS: Nulliparous and parous women aged 18-
29 years with regular menstrual cycles (21-35 days), requesting contracep-
tion, were randomized to use LNG-IUS13.5mg or COC for 18 months.

RESULTS: The full analysis set included 279women randomized to LNG-
IUS13.5mg and who had a placement attempt (successful in 279) and 281
women randomized to COC who took R1 pill. For LNG-IUS13.5mg and
COC groups, respectively, the mean age was 23.7 years and 23.9 years,
and 77.4% and 73.3% were nulliparous. At Month 18/end of study, 70/247
COC users (28.3%) reported that they ‘sometimes missed pills’ and 132/
247 (53.4%) reported that they ‘sometimes took a pill late’. There were 6
pregnancies in the COC group; the unadjusted Pearl Index (PI) was approx-
imately twice that of the adjusted PI (1.82 vs 0.91). By contrast, there were 2
pregnancies in the LNG-IUS13.5mg group; the unadjusted and adjusted PIs
were identical (0.57). The mean number of combined bleeding and spotting
days declined over time in the LNG IUS13.5mg group, from 31.7 days in the
first 90-day reference interval (RI) to 13.5 days in the sixth (final) 90-day RI,
but remained relatively constant during COC use (range: 15.6–19.2 per 90-
day RI). By the final 90-day RI, for LNG-IUS13.5mg and COC users, respec-
tively, 13.6% and 0.5% had amenorrhea; 29.5% and 16.6% had infrequent
bleeding; 21.8% and 7.5% had irregular bleeding; 31.4% and 74.3% had
normal bleeding; 3.6% and 0.5% had frequent bleeding; 3.6% and 0.5%
had prolonged bleeding (according to WHO criteria). Regardless of bleeding
pattern, discontinuations due to bleeding pattern alterations were uncom-
mon: occurring in 7 women and 1 woman in the LNG-IUS13.5mg and
COC groups, respectively.

CONCLUSION: Even in the context of a clinical trial, the efficacy of COC
was apparently reduced by non-compliance. In contrast, the efficacy of LNG-
IUS13.5mg is not dependent on user compliance. Women using LNG-
IUS13.5mg generally experienced shorter, less frequent bleeding over
time, and were more likely to experience amenorrhea and infrequent
bleeding than COC users.

Supported by: Study and abstract funded by Bayer HealthCare.
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CONTRACEPTION PRACTICES IN FEMALE YOUNG ADULT
CANCER SURVIVORS. S. A. Dominick,a B. W. Whitcomb,b

M. R. McLean,c J. M. Bouknight,c H. I. Su.a aReproductive Medicine, Uni-
versity of California, San Diego, La Jolla, CA; bDivision of Biostatistics &
Epidemiology, University of Massachusetts, Amherst, Amherst, MA; cOb-
stetrics & Gynecology, University of Alabama at Birmingham, Birmingham,
AL.

OBJECTIVE: Family planning is an important but inconsistent part of
cancer survivorship care. We examined demographic, reproductive and can-
cer characteristics associated with use of contraception and effectivemethods
of contraception in female young adult cancer survivors (YCS) at risk for un-
intended pregnancy.

DESIGN: Cross-sectional.
MATERIALS AND METHODS: Participants of the Fertility Information

Research Study (FIRST), an ongoing cohort study of reproductive outcomes
in YCS, were included if they were at risk of unintended pregnancy (sexually
active, presence of a uterus and ovary, and not attempting pregnancy)
(n¼184/291). Recruited via social media and 6 fertility preservation pro-
grams, FIRST participants complete annual questionnaires, including family
planning questions from the National Survey for Family Growth. Multivari-
able regression was used to estimate risk ratios of associations of clinical fac-
tors with 1) no contraception and 2) use of less effectivemethods (WHOTiers
3/4 vs. 1/2).

RESULTS: 184 YCS, mean age 31.4�5.8, were 2.5 [IQR 4.3] years since
cancer diagnosis and at risk of unintended pregnancy. 30 (16%) did not use
contraception. 112 (61%) reported using family planning services in the prior
12 months. No contraception was associated with older age (R31 vs. <31,
RR 2.3, p¼0.03) and partnered status (RR 3.6, p¼0.01), and inversely asso-
ciated with using family planning services (RR 0.4, p¼0.01). In adjusted
analysis, partnered status was associated with higher rate of non-contracep-
tion (RR 3.0, p¼0.04) and family planning services was attenuated (RR 0.6,
p¼0.10). Among those contracepting (n¼154), 60 (39%) used Tiers 3/4
methods. Compared to users of Tiers 1/2 methods, these participants were
older (RR 2.1, p<0.01), more likely to have breast cancer (RR 2.6,
p<0.01) and less likely to use family planning services (RR 0.3, p<0.01).
In adjusted analysis, family planning services was the only factor signifi-
cantly associated with Tier 3/4 methods use (RR 0.4, p<0.01).
CONCLUSION: Fewer than 2/3 of YCS in this cohort used family plan-

ning services in the prior year. Receipt of family planning services was
significantly associated with use of contraception and more effective
methods of contraception. Integrating family planning into survivorship
care is needed.
Supported by: UL1 RR024926, HD-058799, MRSG-08-110-01-CCE.
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FERTILITY AND CONTRACEPTIVE KNOWEDGE IN A REPRO-
DUCTIVE-AGE HISPANIC POPULATION. L. L. Kroener,a,b

J. Chen,a M. Pisarska,a E. Wang.a aObstetrics and Gyencology, Division
of REI, University of California, Los Angeles, Los Angeles, CA; bObstetrics
and Gyencology, Division of REI, Cedars Sinai Medical Center, Los An-
geles, CA.

OBJECTIVE: To compare the perception of fertility knowledge to contra-
ception knowledge in a reproductive-age Hispanic population.
DESIGN: Cross-sectional self-administered survey study.
MATERIALS ANDMETHODS: A total of 71 surveys from reproductive-

age women and men were included in the study. Survey participants were a
random sample of attendees at the 2014 Telemundo Health Fair in Los An-
geles, CA aimed at providing free health services and information to the His-
panic community. Over 90% of individuals who were approached completed
the survey. A multiple-choice 12-question survey was administered in both
English and Spanish. The survey primarily assessed knowledge of fertility
and contraception on a Likert rating scale with 1 being ‘‘no’’ knowledge
and 5 being ‘‘very’’ knowledgeable, as well as childbearing intentions and
desire for further education regarding reproduction. Comparisons among
groups were made using the Wilcoxon sign rank test and the Chi-squared
test as appropriate.
RESULTS: Of the 71 participants, 55 (79%) were women and 16 (21%)

were men. Overall, participants were young (mean 32.1�7.5 years), had at
least 1 child (56.3%), desired or were considering having children in the
future (50.7%). Only 12.9% of participants reported a history of infertility.
Participants reported being significantly less knowledgeable about fertility
compared to contraception (2.8�1.0 vs. 3.3�1.2, P¼0.004). Only 21% of
participants reported that a healthcare provider had ever discussed fertility
with them or when they would like to have children. In addition, 33% of
women and 0% of men reported they were ‘‘fairly’’ or ‘‘very’’ knowledgeable
about fertility (P¼0.008), whereas 45.5% of women and 50% of men re-
ported being ‘‘fairly’’ or ‘‘very’’ knowledgeable about contraception
(P¼0.748). Interestingly, both women and men desired more information
about fertility (45% and 81%, P¼0.054) and contraception (54% vs.81%,
P¼0.012).
CONCLUSION: In this young, reproductive-age Hispanic population,

there is an unmet need for further education on fertility, as well as contracep-
tion. Raising awareness among providers may lead to changes in practice.
Additional studies are needed to compare whether this gap in knowledge is
comparable to other ethnic/racial groups.
Supported by: NIH/NCATS Grant# UL1TR000124.
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ACOMPARISONOF THE EFFICACYOF FERTILITYAWARENESS
METHODS. N. M. Crawford, K. Chantala, A. Z. Steiner. University of
North Carolina, Chapel Hill, NC.

OBJECTIVE: Fertility awareness methods (FAM): cervical mucus moni-
toring (CMM), ovulation predictor kits (OPK), and basal body temperature
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charting (BBT) are effective methods to predict ovulation. We sought to
compare the efficacy of these methods as tools to improve natural fertility.

DESIGN: Prospective, time-to-conceive study.
MATERIALSANDMETHODS:Women, 30-44 years old, with no history

of infertility, who were trying to conceive for less than 3 months, were
enrolled and then followed until pregnancy. Women were not required to
use a FAM. Each day women recorded bleeding, use and result of any
FAM, intercourse, and pregnancy test results for up to 4 months while at-
tempting to conceive. Each cycle was classified by presence or absence of
type 4 cervical mucus (CMM), a positive ovulation predictor kit result
(OPK), or basal body temperature charting for at least 10 consecutive days
(BBT). Discrete Time Event History Analysis models were used calculate fe-
cundability ratios (FR) to compare FAMs adjusting for maternal age.

RESULTS: 1533 cycles from 571 women were included in this analysis.
CMM, OPK, BBT were used in 32%, 17%, 16% of cycles, respectively.
Choice of FAM differed by age, race, education level, and parity. After ad-
justing for age, fecundability was similar when CMM was compared to
OPK (FR: 0.87, 95% CI: 0.52-1.44) and BBT (FR: 0.82, 95% CI: 0.48-
1.42). Cycles in which a woman achieved a positive OPK were as likely to
result in a pregnancy as cycles in which BBT was used (FR: 0.95, 95% CI:
0.53-1.70). Results did not change when the analysis was restricted to cycles
25-35 days in duration.

CONCLUSION: While FAMs improve natural fertility by increasing fe-
cundability and reducing time to pregnancy, these results suggest that no sin-
gle method is superior. A randomized trial is needed to support or refute these
findings.

Supported by: This work was funded by the NIH/NICHD grant
RO1067683.

NURSING
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GENETIC SCREENING OF OOCYTE DONORS AND KNOWN
SPERM DONORS: AN ART PRACTICE SURVEY. K. R. Hammond,
M. P. Steinkampf, N. A. Cataldo. Alabama Fertility Specialists, Birming-
ham, AL.

OBJECTIVE: To examine practice patterns of assisted-reproduction pro-
grams regarding required or recommended genetic screening of anonymous
and known oocyte donors and known sperm donors.

DESIGN: Cross-sectional survey.
MATERIALSANDMETHODS: A one-page questionnaire was offered to

attendees at a 2014 national symposium on third-party reproduction.
Descriptive statistics were compiled and analyzed by Fisher’s exact test.

RESULTS: There were 46 responses from practices in 22 states; 6 (13%)
were academic programs and the remainder were from private practices. The
majority of respondents (65%) were nurses. Practices did a median of 35
(range 4-1093) donor egg cycles yearly. Of the 46 programs responding,
only 8 (17%) have an onsite genetic counselor. All programs obtain genetic
carrier screening (GCS) of anonymous oocyte donors, but its scope (Table)
varies; multiple screening guidelines are endorsed by 22 programs (48%).
One of 2 specialty labs is routinely used by 38 programs (83%). Only 10 pro-
grams (22%) routinely require genetic screening of the recipient’s male part-
ner. When oocyte donors are known to intended parents, 34 programs (74%)
require the same genetic screening as for an anonymous donor, while 11
(24%) allow the recipient to decide its scope. For the 30 programs accepting
known sperm donors, endorsed genetic screening guidelines are shown in the

Table. The presence of an onsite genetic counselor was not associated with
use of comprehensive GCS for either egg donors or known sperm donors,
or with the use of one of the 2 specialty labs.
CONCLUSION: Genetic screening of oocyte donors is obtained univer-

sally but inconsistently follows published guidelines. Genetic screening of
known gamete donors tends to track that used for anonymous oocyte donors,
but use of comprehensive or history-targeted GCS of known sperm donors is
less frequent than for anonymous egg donors.
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SCREENING AND TREATMENT FOR HYPOTHYROIDISM IN
DONOR OOCYTE RECIPIENTS: A PRACTICE SURVEY.
K. R. Hammond, M. P. Steinkampf, N. A. Cataldo. Alabama Fertility
Specialists, Birmingham, AL.

OBJECTIVE: Guidelines for treatment of mild hypothyroidism prior to
conception have recently become more inclusive. The objective of this study
was to examine practice patterns among donor oocyte programs in regard to
screening and treatment of donor-oocyte recipients for hypothyroidism.
DESIGN: Cross-sectional survey.
MATERIALSANDMETHODS: A one-page questionnaire was offered to

attendees at a 2014 national symposium on third-party reproduction.
Descriptive statistics were compiled.
RESULTS: There were 46 responses from practices in 22 states; 6 (13%)

were academic programs and the remainder were from private practices. The
majority of respondents (65%) were nurses. Programs performed 35 donor
egg cycles (median; range 4-1093) per year. Only four programs (9%) denied
routinely screening prospective recipients for hypothyroidism; the majority
of programs (57%) screen with TSH level only at the initial visit, while
35% screen annually. In early pregnancy, 29 programs (71%) screen recipi-
ents again: at the time of the first or second beta-hCG in 17 of programs
(37%), and with the first ultrasound scan in 8 programs (17%). The TSH level
at or above which programs treat with levothyroxine is 2.5 mIU/L in 26 pro-
grams (56%), 2.6–3.0 mIU/L in 9 programs (20%), and 3.1–4.5 mIU/L in 4
programs (9%). The frequency of TSH retesting is every 4 weeks in 15 pro-
grams (33%), every 4.5–5 weeks in 9 programs (20%) , and every 6 weeks in
13 programs (28%). The choice of levothyroxine was brand-name in 8 pro-
grams (17%) and generic in 38 (83%). Of the latter, 17 (45%) stated they
require the same generic to be dispensed with refills, while 16 (42%) said
they do not.
CONCLUSION: Screening of planned donor-egg recipients for hypothy-

roidism, treatment with levothyroxine, and TSH re-testing generally follow
recommended guidelines, with early-pregnancy TSH measurement often de-
ferred to the time of first ultrasound. The majority of programs seek consis-
tent daily levothyroxine dosing through either branded or same-generic
prescription.

OVARIAN RESERVE
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OVARIANRESERVEAFTERFIXEDVERSUSADJUSTEDLAPARO-
SCOPIC OVARIAN DRILLING IN CLOMIPHENE RESISTANT
PCOS PATIENTS. M. S. Zakherah. Obstetrics and Gynecology, Assuit
Medical School, Assuit, Egypt.

OBJECTIVE: To evaluate the impact of fixed versus adjusted laparoscopic
ovarian drilling (LOD) on ovarian reserve assessed by serum anti-Mullerian
hormone (AMH), basal follicle stimulating hormone (FSH ), antral follicle
count (AFC) and ovarian volume in women with clomiphene citrate (CC)-
resistant polycystic ovary syndrome (PCOS).
DESIGN: A randomized controlled clinical trial.
MATERIALS AND METHODS: 120 women with CC-resistant PCOS

were recruited for this study. They were randomly allocated into two groups:
groupA [60 women underwent fixed LOD (600j/each ovary) and group B [60
women underwent adjusted LOD (based on ovarian volumewith use of a new
model for dose calculation (60 J/cm3 of ovarian tissue) Basal levels of serum
AMH, FSH, AFC and ovarian volume were measured in the 2 groups before
and after ovarian drilling (one and six months). Changes in serum AMH
levels and AFC were taken as the primary outcome measure. Assuming a
20% difference between the groups, with an a of 5% and a b of 20%, it
was calculated that 60 women are required in each arm of the study to detect
a true difference at the 95% confidence level with 80% power. Statistical

Screening
Anonymous
Oocyte

Known
Sperm p-Value*

ACOG Recommendations 28/46 (61%) 17/30 (57%) 0.37
ACMG Recommendations 13/46 (28%) 8/30 (27%) 0.16
Ethnic History 25/46 (54%) 13/30 (43%) 0.026
Only per Recipient Request 0/46 (0%) 8/30 (27%)
3-Generation Pedigree 18/46 (39%) 6/30 (20%) 0.020
Karyotype 13/46 (28%) 2/30 (7%) 0.026
Comprehensive GCS 21/46 (46%) 7/30 (23%) 0.020

*McNemar’s test for difference. ACMG¼American College of Medical Ge-
netics.
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analysis was performed using SPSS software, version 17.0 (SPSS, Chicago,
IL, USA.

RESULTS: There was no significant difference between the two groups in
demographic and baseline data including age (26.7� 5.9 years vs. 27.4� 5.7
years, , duration and type of infertility, body mass index (27.9� 3.9 vs. 28.6
� 3.4), ovarian volume (14.1 .� 3.1 cm3 vs. 15.9 _ 3.4 cm3, AFC, basal FSH(
5.3 � 1.7 vs 4.9 � 2.1 and AMH(8.4�1,3 vs 9.1�2.2 ).All operative proce-
dures were completed successfully without complications. Pelvic evaluation
during LOD revealed patent tubes with no masses or endometriosis in both
groups. After LOD, at the one month follow up serum AMH levels and
AFC showed a significant reduction in both groups than preoperative values.
AMH, AFC, basal FSH and ovarian volume were more reduced in adjusted
than fixed ovarian drilling group with no significant statistical difference.
Similarly, at the six month follow up, there were no significant differences
between the 2groups as regards all the studied parameters.

CONCLUSION: Adjusted ovarian drilling based on ovarian volume has a
better reproductive outcome with no detrimental effect on the ovarian
reserve.
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A NEWALGORITHM TO PREDICT OVARIAN AGE COMBINING
CLINICAL, BIOCHEMICAL AND 3D-ULTRASONOGRAPHIC
PARAMETERS. R. Venturella,a D. Lico,a A. Sarica,b M. P. Falbo,c

E. Gulletta,c M. Cannataro,b F. Zullo.a aObstetrics and Gynecology, Magna
Graecia University of Catanzaro, Catanzaro, Italy; bSchool of Informatics
and Biomedical Engineering-Bioinformatics Laboratory, Magna Graecia
University of Catanzaro, Catanzaro, Italy; cChair of Clinical Pathology, Ma-
gna Graecia University of Catanzaro, Catanzaro, Italy.

OBJECTIVE: Ovarian reserve is a crucial parameter for guiding women’s
and gynecologist’s choices but it is not yet assessable. A reliable test is ur-
gently needed. We aim to create a multimodal evaluation of ovarian reserve
and design a new algorithm able to predict ovarian age (OvAge) with an intu-
itive, universally accepted and reproducible output.

DESIGN: Prospective observational study.
MATERIALS ANDMETHODS: 652 healthy women, 18 to 55 years age,

29 women with clinical suspect of premature ovarian failure (POF) and 29
women with PCOS were prospectively enrolled. In all women data on
AMH, FSH, Estradiol, 3D Antral Follicle Count, ovarian volume, Vascular-
ization Index, Flow Index and Vascularization Flow Index between day 1 and
day 4 of menstrual cyclewere collected. AGeneralized LinearModel (GLM)
was realized. The predictors variables were assessed by backward stepwise
multiple regression. Backward selection of parameters was applied. The vari-
ables reaching the statistical significance in multivariate regression analysis
were then used in the calculation for the final optimal model chosen using the
Akaike information criterion.

RESULTS: Among the 10 models studied, the best-fitting is GLM#2**
and the best equation is: OvAge ¼ 48.05-3.14*AHM+0.07*FSH-
1.55*AFC-0.11*FI+0.23*VI+0.2*AMH*AFC+0.04*FSH*AFC. With this
model, in women enrolled as healthy controls a high level of fit between chro-
nological age and OvAge was shown whereas in POFs and PCOS patients a
significant difference between these two parameters was shown, indicating
that the our algorithm is able to recognize pathological deviation from
normal ovarian function.

CONCLUSION: The innovation introduced by our algorithm is that the
final output is not a generic definition of good or poor ovarian reserve, like
others single tests already do. Our test answers with a number. It will be use-
ful for the gynecologist to guide patients’ reproductive attempts and to reduce
the rate of unnecessary surgeries and for women for guiding their reproduc-
tive and working planning.
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APROACHSTOTHETREATMENTOFSMALLENDOMETRIOMA-
RELATED INFERTILITY INCLUDE THE USE ASSISTED REPRO-
DUCTION TECHNIQUES. A. Takashima, N. Takeshita, A. Usui,
K. Otaka, T. Kinoshita. Department of Obstetrics and Gynecology, Toho
University Medical Center Sakura Hospital, Sakura, Chiba, Japan.

OBJECTIVE: Endometriosis may be involved in the worsening of oocyte
quality. The commonly accepted view is that ovarian endometrioma and its
surgical treatment may cause quantitative, but not qualitative injury to the
ovarian reserve. The best treatment of small (less than 4cm) endome-
trioma-related infertility has yet to be defined. Thus, the objective of the pre-

sent study was to evaluate the potential impact of quantitative and qualitative
IVF outcome in unilateral small ovarian endometrioma.
DESIGN: Prospetrospective study. The study was set in a university hos-

pital. 118 IVF candidates undergoing Clomiphene citrate ovarian hyperstim-
ulation with unilateral small ovarian endometrioma from January 2010 to
December 2013.
MATERIALSANDMETHODS: Ages, BMI, menstrual cycle days, tumor

size, serum levels of anti-m€ullerian hormone (AMH), FSH and E2 was
observed as baseline clinical characteristics of patients. We evaluated and
compared the antral follicle count (AFC), number of follicular flushings, oo-
cytes in metaphase II retrieved, oocyte retrieved, percentage of blastcyst ob-
tained, high-quality blastocyst, pregnancy rate from the ovary with
endometioma and as well the contralateral intact ovary. Blastocysts were
graded according to the Gardner criteria on day 5. The data were examined
for differences by Wilcoxon-Mann-Whitney U test or c 2analysis.
RESULTS: Baseline clinical characteristics of patients were

age;40.4�0.9(32-44), size of cyst;30.3�1.4(22-38)mm, AMH
1.75�0.3(<0.16-4.7)ng/ml, Day3 FSH 5.8�0.6(2.6-10.1)mIL/mL. The
meanAFC, number of follicular flushings, oocytes retrieved and embryos ob-
tained were significantly lower in the endometial ovary as compared with the
corresponding values in the contralateral intact ovary. No significant differ-
ences were found in the rate of blastcyst retrieved, high-quality bastcyst
retrieved and pregnancy rate.

CONCLUSION: Small endometrioma appear to cause a damage in
ovarian reserve, but not qualitative injury through IVF/ET.
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ANOVELMARKEROFOVARIANRESERVE: ANTRALFOLLICLE
COUNT IN THE LARGEST DIMENSION OF THE
OVARY. A. M. Vance,a C. R. Gracia,a M. D. Sammel,b A. Fisher,a

C.Miller,a L. Lechtenberg.a aReproductive Endocrinology& Infertility, Uni-
versity of Pennsylvania, Philadelphia, PA; bBiostatistics and Epidemiology,
University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Total antral follicle count (tAFC) has been shown to be a
useful measure of ovarian reserve in a variety of populations including cancer
survivors [1]. However, tAFC is not a routine measure obtained when ultra-
sounds are performed outside of ART. Cross-sectional images of the ovaries
however are obtained routinely and antral follicles in the largest dimension
(AFC-LD) of the ovary can be easily counted. This study will assess how
well AFC-LD predicts ovarian reserve using tAFC and AMH as gold stan-
dard measures in cancer survivors and healthy controls.
DESIGN: Prospective cohort study in recently diagnosed cancer patients,

cancer survivors and controls.
MATERIALSANDMETHODS: Early follicular phase transvaginal ultra-

sound assessment of tAFC and AFC-LD, as well as serum levels of FSH, E2,
and AMH were obtained. A gold standard for ovarian reserve was defined as
tAFC>¼10 and AMH>¼1ng/ml. Statistical analysis included one-way AN-
OVA, Chi-square, logistical regression and Spearman rank coefficients. Test
characteristics and ROC analysis were used to quantify performance of AFC-
LD.
RESULTS: Serum and ultrasound measures of ovarian reserve were as-

sessed in 29 newly diagnosed cancer patients, 55 cancer survivors and 58
healthy controls. Mean age was 29.57, 26.10 and 26.35 respectively and

Comparing IVF outcome in endometrioma and in the comtralateral intact ovary

endometrioma
non-

endometrioma P-value

Antral follicle count 1.2�0.5 2.0�0.4 <0.05
Number of follicular

flushings
1.1�0.3 1.6�0.7 <0.05

Number of oocytes in
metaphase II retrieved

0.7�0.3 1.3�0.3 <0.05

Number of embryo obtained 0.4�0.2 0.8�0.2 <0.05
blastcyst obtained(%) 33.3 25.0 NS
high-quality blastocyst

obtained(%)
14.2 22.2 NS

Clinical pregnancy rate (%) 11.1 14.2 NS

Note: Values are mean�SD. NS¼not significnt.
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was not different between groups. FSH, AMH, tAFC, and AFC-LD were
significantly different between the three groups. AFC-LD was highly corre-
lated to tAFC (r¼.83) and AMH (r¼.80). The optimal cut point for AFC-LD
was >¼6 with a sensitivity of 96.26% and specificity of 74.29% for normal
ovarian reserve.

CONCLUSION: Measuring the AFC-LD correlates well to established
measures of ovarian reserve and a cut-off of at least 6 indicates good ovarian
reserve. AFC-LD is a novel measure that shows promise for assessing
ovarian reserve in cancer survivors and naturally aging women.

Supported by: RO1HD062797

P-17 Tuesday, October 21, 2014

PROTECTIVE EFFECTS OF SILDENAFIL CITRATE ADMINIS-
TRATION ON CISPLATIN-INDUCED OVARIAN DAMAGE IN
RATS. M Islimye Taskin,a A. Yay,b E. Adali,a E. Balcioglu,b

U. Inceboz.a aObstetrics and Gynecology, Balikesir University School of
Medicine, Balikesir, Bigadic, Turkey; bHistology and Embryology, Erciyes
University School of Medicine, Kayseri, Turkey.

OBJECTIVE: The aim of this study is to evaluate the effects of sildenafil
citrate on cisplatin-induced ovarian toxicity.

DESIGN: This study was designed as an experimental study and was
holded in university-based research laboratory. A total of 32 Wistar albino
female rats of cycling reproductive age were used in the experiments. Rats
were utilized to create four groups. Group 1: Saline control (n¼8); Group
2: Cisplatin (n¼8); Group 3: Sildenafil citrate (n¼8); Group 4: Cisplatin
plus sildenafil citrate group (n¼8).

MATERIALS AND METHODS: The rats in group 2 were injected with
cisplatin at a dose of 5 mg/kg intraperitoneally (i.p.). The rats in group 4
were given sildenafil citrate i.p. at a dose of 1.4 mg/kg. Subsequently, 30
min later, cisplatin was administrated i.p. at a dose of 5 mg/kg. The rats in
group 3 were injected with sildenafil citrate at a dose of 1,4 mg/kg i.p. The
rats in group 1 were given saline i.p. in equal volumes. These injections
were repeated weekly twice in total. Ovaries were removed two weeks later
in all groups. Histopathologic examination, follicle counting and classifica-
tion was performed. The expression of anti-Mullerian hormone (AMH)
was detected immunohistochemically in the ovarian tissues. Primordial, pri-
mary, preantral, secondary, tertiary follicle counts and immunoreactivity in-
tensity of AMH were evaluated statistically among groups.

RESULTS: Sildenafil alleviated cisplatin-induced histopathological
changes in the ovarian tissue. Primordial, secondary and tertiary follicles
were diminished in group 2 compared with the group 1 (p<0.05). Pre-treat-
ment with sildenafil citrate was increased primordial follicle count in group 4
according to group 2 and this increase was statistically significant (p<0.05).
Secondary and tertiary follicle counts were not ameloriated in group 4 ac-
cording to group 2. Primary and preantral follicle counts were not differed
among the groups. According to our results, immunoreactivity intensity of
AMH was decreased in group 2 according to group 1 (92,4�3,97 vs.
88,8�1,77) with no sitatistically significant difference. Whereas, immunore-
activity intensity of AMH was increased in group 4 according to group 2
(88,8�1,77 vs. 94,1�2,36) (p<0.05).

CONCLUSION: Our results have demonstrated that pre-treatment with
sildenafil citrate is beneficial for protecting ovaries from cisplatin-induced
ovarian damage. Sildenafil citrate can be a choice for fertility preservation.

Supported by: Self-supported.

P-18 Tuesday, October 21, 2014

AMH VALUES MAY BE FALSELY LOWERED BY STORAGE CON-
DITIONS, ASSAY PROCESSING AND LENGTH OF TIME
STORED. J. S. Rhee,a E. A. Seidler,a E. Eklund,b G. Lambert-Messer-
lian,b A. R. Cooper.a aOB/Gyn, Washington University in St. Louis School
of Medicine, St Louis, MO; bOB/Gyn, Alpert Medical School of Brown Uni-
versity, Providence, RI.

OBJECTIVE: Antimullerian Hormone (AMH) is now a widely measured
value for both clinical and research purposes, given its utility as a marker of
ovarian reserve. Our study’s objectivewas to determine if AMH values varied
depending on serum storage conditions, length of storage time, and between
different assays.

DESIGN: Observational Pilot Study.
MATERIALS ANDMETHODS: A single serum sample from 10 patients

participating in an ongoing study investigating ovarian reserve and autoim-
mune disease in April 2013was frozen within 3 hours of collection and stored

at -80 C until shipment to an independent blinded lab (W&I). A portion of the
sample was initially thawed 1 month later and AMH analyzed. Manual
ELISA was run in duplicate using the Beckman Coulter (BC) Gen II assay
(lot 225002). Remaining samples were thawed after 3 months and processed
in 3 different ways in the same batched analysis: 1) BC Gen II assay (lot
324042) original protocol 2) BC Gen II assay (lot 324042) newly recommen-
ded pre-dilution protocol 3) Ansh Lab assay (lot 082812).
RESULTS: AMH values varied depending on storage time, dilution proto-

col and assay. There was up to a 39% reduction in the original AMH value
after 3 months of storage when using the BC Gen II assay original protocol.
When using the pre-dilution protocol, the original values were restored.
AMH values obtained after 3 months of storage using the Ansh Lab assay
were comparable to the BC Gen II pre-dilution values.

CONCLUSION: Our pilot study shows that AMH values can vary signif-
icantly depending on storage conditions, storage time, and type and lot of
assay used. Whether this is due to assay interference from other factors
such as complement (BC field notice) will continue to be investigated.
Several AMH assays exist and clinicians must be diligent with regard to un-
derstanding where and how samples are tested for both clinical and research
purposes. Given the increasing importance placed on AMH values in clinical
decision making for patients, further research in this area is of utmost impor-
tance.
Supported by: 1K12HD063086-01 (ARC), Beckman Coulter Inc., support

(ARC) and grant funding (GLM), 5T32HD040135-12 (JSR).

P-19 Tuesday, October 21, 2014

DIMINISHEDFUNCTIONALOVARIANRESERVE ISASSOCIATED
WITH DYSBOLISM OF AMYLOID PRECURSOR PROTEIN IN
GRANULOSA CELLS. J. Niu, S.-L. Chen, F.-H. Duan, X. Chen,
P. Li. Nanfang Hospital, Southern Medical University, Guangzhou, Guang-
dong, China.

OBJECTIVE: Diminished ovarian reserve is a primary cause of age-
related decline in female fertility. However, its underlying mechanism re-
mains unknown. Overexpression of amyloid precursor protein (APP ) in
granulose cells (GCs) is related with ovarian aging have been demonstrated.
This study detected APP, b-site APP-converting enzyme(BACE1),amyloid-
b42(Ab42) and apoptosis family members to further explore the impact of
APP and its metabolites on ovarian.
DESIGN: The study involved in 19 women with premature ovarian aging/

occult primary ovarian insufficiency(POA/OPOI),defined as age<38years
and abnomally low functional ovarian reserve (FOR) by age-specific FSH
and/or anti-Mullerian hormone(AMH);29 women with physiologic dimin-
ished ovarian reserve(DOR),defined as age>40 years;32 control patient-
s<38years demonstrated normal ovarian reserve by FSH and/or AMH.
MATERIALS ANDMETHODS: Total RNAwas extracted from each GC

sample and expression of APP,BACE1,Bcl-2,Bax was performed by qRT-
PCR. Follicular fluid of all patients were collected and ElISA was applied
to detect the expression of Ab42. Comparison among the three groups was
performed by significance analysis of one-way ANOVA.

Patient AMH Values

Patient Age

AMH
(ng/mL) at

1 mo
(BC Gen II)

AMH (ng/mL)
at 3 mo

(BC Gen II
Original
Protocol)

AMH (ng/mL)
at 3 mo
(BC Gen
II Pre-
Dilution
Protocol)

AMH
(ng/mL)
at 3 mo

(Ansh Lab)

1 40 0.38 0.26 0.47 0.42
2 30 2.71 1.98 3.01 3.17
3 49 <0.08 <0.08 <0.08 <0.10
4 44 0.1 0.09 0.14 0.17
5 39 0.56 0.34 0.66 0.59
6 35 1.15 0.72 0.97 1.42
7 51 <0.08 <0.08 <0.08 <0.10
8 36 5.52 4.6 4.86 5.49
9 42 2.84 2.46 2.54 2.98
10 30 2.43 1.88 1.9 2.87
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RESULTS: APP significantly varied between the three group-
s(P¼0.00),with older women with DOR actually demonstrating higher levels
than controls(P¼0.00).BACE1,Bax,Ab42 differed between the three groups
more profoundly(all P¼0.00),with women with POA/OPOI showing signif-
icantly higher levels than controls(all P¼0.00).There was a lower level of
Bcl-2 in DOR and POA/OPOI groups(P¼0.001). The correlation analysis
showed that APP mRNA and Ab42 were positively correlated with
BACE1 and Bax, and negatively correlated with the expression of Bcl-
2(P<0.05). APP,BACE1 gene expression and Ab42 were negatively related
with number of oocytes (P < 0.05).

CONCLUSION: The increased expression of APP, BACE1,Ab42 may be
associated with diminished ovarian reserve. High expression of APP and
Ab42 may reduce Bcl-2 levels in ovarian granulosa cells, which may play
a role in the development of follicles, the growth and apoptosis of granulosa
cells and mature of oocytes, thus affect functional ovarian reserve.

Supported by: Supported by National Natural Science Foundation of
China (81170574, 31371517) and Science Foundation of Nanfang Hospi-
tal(G201206).

P-20 Tuesday, October 21, 2014

DIFFERENCES IN AMH ASSESSMENTS BETWEEN STANDARD
AND NEW HIGH SENSITIVITY AMH ASSAYS AND IMPACT ON
PREDICTION OF IVF OUTCOMES. D. H. Barad,a,b P. Khanna,c

V. A. Kushnir,a E. Lazzaroni-Tealdi,a Y.-G. Wu,a H.-J. Lee,a

N. Gleicher.a,b aThe Center for Human Reproduction, New York, NY; bFoun-
dation for Reproductive Medicine, New York, NY; cIcahn School of Medi-
cine at Mount Sinai Program, Queens Hospital Center, Jamaica, NY.

OBJECTIVE: Since women with AMH levels below current limits of
detection often still respond to ovulation induction, low limits of currently
widely utilized anti-M€ullerian hormone (AMH) assays (�0.16ng/mL) are
clinically limiting in women with low functional ovarian reserve (LFOR).
We, therefore, assessed whether a mores sensitive AMH assay may improve
prediction of treatment outcomes in LFOR.

DESIGN: Comparison of AMH results between 2 assays.
MATERIALS ANDMETHODS: Comparison of currently widely utilized

enzymatically amplified two-site immunoassay AMH Gen II ELISA ref
A73818, (Beckman Coulter Brea, CA, Assay I) and new ultrasensitive
AMH assay (picoAMH, Ansh Labs, Webster, TX, Assay II), a three-step
sandwich type immunoassay (analytical measurable range of assay is
0.003 —14ng/mL with a limit of detection of 0.001ng/mL), in IVF cycles
of 30 consecutive women with known LFOR, and respective predictability
of follicle, oocyte and embryo numbers and pregnancy rates.

RESULTS: Only 24/30 women had results fromAssay I (mean AMH0.35,
range 0.22-0.65 ng/mL) and only 28/30 from Assay II (mean AMH 0.16,
range 0.07-0.34ng/mL) reported (P¼0.008). 12 women had undetectable
levels with Assay I but detectable levels with Assay II (mean 0.043ng/mL;
95%CI, 0.014 to 0.128). Among 12 patients with undetectable AMH on
Assay I, 4 did not continue treatment, 8 proceeded to IVF, and only 1/8 failed
to produce oocytes. Pregnancy rates did not differ between the two assays.

CONCLUSION: The new picoAMH test (Assay II) is considerably more
sensitive than a currently routinely used AMH assay (Assay II). It, therefore,
likely better reflects LFOR.Whether it also better reflects the very low known
pregnancy chances of patients with severe LFOR requires, however, further
investigations of larger patient samples.

Supported by: Foundation for Reproductive Medicine, Center for Human
Reproduction.

P-21 Tuesday, October 21, 2014

INDIVIDUAL IVF CLINIC PERFORMANCE OF ANTI-M€ULLE-
RIAN HORMONE AND ANTRAL FOLLICLE COUNT AS BIO-
MARKERS OF OVARIAN RESPONSE TO CONTROLLED
OVARIAN STIMULATION IN MULTICENTRE
TRIALS. S. Nelson,a J.-C. Arce.b aSchool of Medicine, University of
Glasgow, Glasgow, United Kingdom; bGlobal Clinical R&D (Reproductive
Health), Ferring Pharmaceuticals, Copenhagen, Denmark.

OBJECTIVE: To examine overall and study site specific performance of
Anti-M€ullerian hormone (AMH) and Antral Follicle Count (AFC) in predict-
ing oocyte yield in long GnRH agonist and GnRH antagonist protocols.

DESIGN: Retrospective analysis of IVF/ICSI patients (N¼1,480) under-
going controlled ovarian stimulation in two large randomized, assessor-
blind, controlled, multicenter trials.

MATERIALS AND METHODS: Analysis of the long GnRH agonist proto-
col (MERIT trial1, N¼731, 37 sites) and the GnRH antagonist protocol (MEGA-
SET trial2, N¼749, 25 sites) comparing HP-hMG and rFSH. Serum AMH on
stimulation day 1 was analyzed centrally using Beckman Coulter Immunotech
in the agonist trial3 and Gen II in the antagonist trial4. Early follicular-phase total
AFC (diameter 2–10mm)was evaluated locally at each IVF clinic. Spearman cor-
relation coefficient (r) for AMHandAFCvs oocytes retrievedwas determined for
each trial, and for each individual site contributing with more than 10 patients.
Quantification of predictive contribution of AMH and AFC for oocyte yield was
determinedbyANCOVAwith forward selection including study site as apredictor.
RESULTS: AMHwas a significantly (p<0.05) better predictor of the number

of oocytes retrieved thanAFC in both trials;AMHr¼0.55 (95%CI 0.49, 0.60) in
the agonist trial and r¼0.55 (95% CI 0.50, 0.60) in the antagonist trial as
compared to r¼0.27 (95%CI 0.19, 0.34) and r¼0.34 (95%CI 0.27, 0.40) respec-
tively forAFC.At a study site level the correlation coefficient forAMHandnum-
ber of oocytes retrievedwas higher than that for AFC in 17 of 19 (89%) clinics in
the agonist trial and 16 of 18 (89%) in the antagonist trial. When considering a
difference in correlation coefficient of up to 0.10 (the smallest 95% span in the
analysis) between AMH and AFC as indicator of similar performance, AMH
was a stronger predictor of oocyte yield in 13 sites (68%) in the agonist trial
and 11 (61%) of the antagonist sites, only 1 (5%) site exhibited stronger associ-
ations with AFC in the agonist trial with the remainder of sites in both trials ex-
hibiting equivalence. Assessment of the relative predictive capacity ofAMHand
AFC at a site level for oocyte yield demonstrated that AMH dominated the
model;AMH(R2¼0.26),AMH+site (R2¼0.37),AMH+site+AFC(R2¼0.38).
CONCLUSION: AMH is a stronger predictor of ovarian response to

gonadotropin therapy than AFC. AMH exhibits these stronger associations
in both agonist and antagonist controlled cycles and at a study site level.
Supported by: Ferring Pharmaceuticals.

P-22 Tuesday, October 21, 2014

THE VARIATIONS OF AMH SERUM CONCENTRATIONS AFTER
COH TREATMENT. O. A. Leylek,a B. Tiras,b C. Halicigil,b

A. Saltik,b N. Kavci.a aGynecology & Obstetrics, Gaziantep, Sehitkamil,
Turkey; bIVF & Reproductive Medicine Units, , Istanbul, Maslak, Turkey.

OBJECTIVE: To determinewhether the decrease in serumAMH levels af-
ter ovarian hyperstimulation for IVF occurs in patients with low ovarian
reserve (< 1.5 ng/ml), patients with high AMH levels (> 3.5 ng/ml) and pa-
tients with normal AMH levels ( 3.4-1.5 ng/ml)
DESIGN: Double center, prospective, comparative study.
MATERIALS ANDMETHODS: A cohort of 126 infertile patients treated

in a women’s health care center and a tertiary center with a GnRH- antagonist
flexible protocol for IVF were prospectively included and divided into three
groups: LOR (n¼42), high (n¼42) and normal (n¼42) AMH levels. Serum
AMH levels were measured on menstrual cycle day 2 and three months after
FSH treatment in nonpregnant patients. Data was analyzed using student’s t
test and pearson correlation coefficient.
RESULTS: Serum AMH levels before and after COH were 1.04�0.46 ng/

ml vs 0.73�0.36 ng/ml, 5.23�1.79 ng/ml vs 5.16�1.68 ng/ml and 2.66�0.81
ng/ml vs 2.57�0.74 ng/ml in patients with LOR, high and normal AMH
levels, respectively. AMH levels significantly decreased after COH treatment
in patients with LOR (0.35�0.21, p¼0.02), remained unchanged both in pa-
tients of high (0.09�0.07, p¼0.88) or normal ( 0.11�0.11, p¼0.79) AMH
levels. The rate of decline of AMH levels is positively correlated with the
basal AMH levels in patients with LOR ( r¼0.577, p¼0.002).
CONCLUSION: A pronounced AMH decrease over time after IVF cycles

in bad responders may suggest accelerated ovarian aging and compromised
future reproductive outcomes. Therefore, this hormone is particularly inter-
esting for clinical evaluation of the diminished ovarian reserve after FSH
treatment. Our preliminary results, although obtained in a limited number
of women may support the hypothesis, however, should be confirmed after
two or more IVF cycles by longitudinal studies.

P-23 Tuesday, October 21, 2014

COMBINED HORMONAL CONTRACEPTIVE USE IS ASSOCI-
ATED WITH LOWER SERUM ANTIMULLERIAN HORMONE
LEVELS. S. F. Karipcin, B. A. Levine, Z. Rosenwaks,
D. E. Goldschlag. The Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, Weill Cornell Medical College, New York, NY.

OBJECTIVE: There are conflicting reports of the effect of oral contracep-
tive use on serum AMH. Recent publications suggest hormonal

FERTILITY & STERILITY� e147



contraception decreases the AMH produced by granulosa cells of the early
growing follicles through inhibition of follicular development. We investi-
gated the effect of combined hormonal contraceptives on AMH levels in
an oocyte donor population.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Per protocol, AMH levels and contra-

ceptive history were routinely obtained from potential oocyte donors at the
initial office visit. All anonymous oocyte donors who had pretreatment
AMH levels (AMH II assay) were included. Donors were split into user
and non-user groups. Charts were reviewed to assess for history of contracep-
tive use. The non-user group included all donors not taking hormonal contra-
ceptives for three or more months. T-test was performed. P<0.05 was
considered significant. Data presented as mean�SEM.

RESULTS: 82 non-users and 52 users were identified.

Non-user (n¼82) User (n¼52)

AMH(ng/ml) 3.31�0.33 2.36�0.29 p¼0.046
Age 26.47�0.35 26.31�0.38 NS
BMI 22.54�0.29 23.17�0.47 NS
Total start

gonadotropins
(iu)

201.73�4.5 218.75�7.82 P¼0.03

Total amount of
gonadotropins
(iu)

2095.98�78.58 2754.17�132.12 P¼0.00002

Total days of
stimulation

10.04�0.15 10.96�0.14 P¼0.000009

Days of GnRH
antagonist used

4.57�0.11 4.73�0.13 NS

Peak E2 levels
(pg/ml)

2141.44�100.8 2082.9�119.7 NS

Oocytes harvested 18.95�1.12 16.94�0.94 NS
Mature oocytes 15.38�0.87 14.38�0.82 NS

NS¼ Not significant.

CONCLUSION: Use of combined contraception is associated with lower
AMH levels. Oocyte donors on combined contraception required more go-
nadotropins for a longer period of time showing a higher degree of ovarian
suppression. In both groups peak E2 and number of oocytes harvested
were similar.

P-24 Tuesday, October 21, 2014

ANTI-MULLERIAN HORMONE OR FOLLICLE STIMULATING
HORMONE: WHICH HORMONE BETTER PREDICTS STIMU-
LATING RESPONSE AND PREGNANCY OUTCOME?.
I. M. Abdullahi, M. A. Damario, N. L. Bossert, R. Isaksson. Obstetrics
and Gynecology, University of Minnesota, Minneapolis, MN.

OBJECTIVE: Is there a difference between serum AMH and FSH in pre-
dicting stimulation response and pregnancy outcomes during in vitro fertil-
ization?

DESIGN: Retrospective study.
MATERIALS ANDMETHODS: PATIENTS: A total of 341 eligible pa-

tients met criteria for first cycle of autologous IVF with complete AMH
and FSH data. Patients utilizing donor oocytes were excluded from the
study.

MAIN OUTCOME MEASURES: Primary outcomes were divided into
stimulation response and pregnancy outcomes. Stimulation response
included oocyte yield and peak estradiol concentration on the day of hCG
administration. Pregnancy outcome included positive pregnancy test as
well as presence or absence of live birth.

STATISTICALMETHODS: The correlation between AMH and FSH was
calculated using Spearman’s correlation coefficient. AMH and FSH levels
were additionally categorized based on clinical and published cut-offs. In
particular, we considered FSH (IU/L) as either a dichotomous variable
(<10,>¼10) or as multiple categories (<6, 6-7.9, 8-9.9, 10-11.9, 12+) and
AMH(ng/dl) as either a dichotomous variable (<0.8, >¼0.8) or as quintiles
(<0.8, 0.8-1.39, 1.40-2.39, 2.40-4.19, >¼4.2). Using univariate and age-
adjusted logistic regression models, associations were made between patient
demographic and clinical characteristics to pregnancy (yes/no) and live birth

(yes/no). Odds ratios (OR) and 95% confidence intervals (CI) are presented.
P-values less than 0.05 were considered statistically significant.
RESULTS: Data demonstrated that oocyte yield and peak estradiol levels

were all statistically associated with both FSH and AMH. AMH demon-
strated statistically significance in predicting pregnancy rate and live birth
rate with regards to both cut-off and quintile variables (P-value: 0.0003
and 0.006, 0.001 and 0.016, respectively). When adjusted for age, AMH re-
mained statistically significant for cut-off (P-value: 0.001, .033, respectively)
but not for quintiles. FSH was not able to predict pregnancy rate or live birth
rate with statistical significance for both cut-offs and quintiles even when it
was adjusted for age.
CONCLUSION: When comparing AMH and FSH, they both were able to

predict stimulation response, which included oocyte yield and peak estradiol
levels. However, AMH better predicts pregnancy outcomes, which included
pregnancy rate and live birth rate compared to FSH. When adjusted for age,
AMH cut-offs were able to predict pregnancy and live birth rates.

P-25 Tuesday, October 21, 2014

EXTENDING OVARIAN STIMULATION IN PATIENTS WITH
DIMINISHED OVARIAN RESERVE BEYOND NORMAL TRIGGER
CRITERIA OF TWO FOLLICLES R18MM INCREASES OOCYTE
YIELD AND MATURITY BUT NOT FERTILIZATION
RATES. J. E. Swain,a M. G. Katz-Jaffe,a,b J. Stevens,a

W. B. Schoolcraft.a,b aFertility Laboratories of Colorado, Lone Tree, CO;
bColorado Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Obtaining mature and competent oocytes is critical for suc-
cessful IVF. Ovarian stimulation protocols are developed to achieve a bal-
ance of high oocyte yield and resulting quality. Competent oocytes are
dependent upon proper follicular growth during stimulation, with larger fol-
licles often yielding higher quality eggs. However, in patients with dimin-
ished ovarian reserve (DOR), there is a tendency to extend ovarian
stimulation prior to ovulation trigger in order to improve follicular develop-
ment and increase oocyte yield. The aim of this study was to examine a pa-
tient population with DOR and assess the impact of extending ovarian
stimulation prior to hCG trigger.
DESIGN: Retrospective analysis.
MATERIALSANDMETHODS: DOR patients with AMH levels<0.5ng/

ml undergoing embryo banking (n¼206) were analyzed to determine number
of days ovarian stimulation was extended beyond normal hCG trigger criteria
of 2 folliclesR18mm. Patients were stratified into groups of 0, 1, or 2 days of
extended stimulation. Endpoints were compared, including number of oo-
cytes retrieved, number of mature oocytes and fertilization rates following
ICSI. Data were analyzed using ANOVA and differences determined using
Tukey, with significance at p<0.05.
RESULTS: No significant difference in maternal age at time of oocyte

retrieval was apparent among the groups (Group 0¼40.57� 0.3 years,
n¼89; Group 1¼40.2�0.3 years, n¼40; Group 2¼40.0�0.4 years, n¼77).
Significantly more oocytes were retrieved from patients with extended stim-
ulation for 1 (8.5�0.4 oocytes) or 2 days (8.9�0.6 oocytes) compared to an
‘‘on time’’ day 0 trigger (6.0�0.4 oocytes), p<0.001. Similarly, more mature
oocytes were obtainedwhen extending stimulation for 1 (6.2�.4M2 oocytes)
or 2 days (6.2�0.5 M2 oocytes) compared to ‘‘on-time’’ trigger (4.1�0.4 M2
oocytes), p<0.012. Nevertheless, a trend towards decreased fertilization rates
was observed when extending stimulation for 1 and 2 days (Group
0¼71.4%�0.03, Group 1¼68.2%�0.03, Group 2¼63.3%�0.04, ns).
CONCLUSION: Extending ovarian stimulation in DOR patients increases

oocyte yield and maturity, but does not improve fertilization rates. Thus, the
additional oocytes retrieved may be post-mature or of suboptimal quality.
Future studies, following frozen embryo transfers, will examine additional
outcome measures, such as blastocyst conversion and implantation, to deter-
mine if extending ovarian stimulation in DOR patients has any additional
benefit or detriment.

P-26 Tuesday, October 21, 2014

DISCONTINUATION OF LONG TERM USE OF HORMONAL CON-
TRACEPTIVES LEADS TO A SIGNIFICANT INCREASE IN AFC
AND OOCYTE YIELD IN WOMEN UNDERGOING ELECTIVE
FERTILITY PRESERVATION OR DONOR CYCLES. H. Cakmak,
Y. Anaya, H. Huddleston, M. Cedars, M. Rosen. UCSF, San Francisco, CA.

OBJECTIVE: Antral follicle count (AFC) is used by clinicians to counsel
their patients about their ovarian reserve and approximates the oocyte
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yield after ovarian stimulation. Hormonal contraceptives suppress the
hypothalamic–pituitary–ovarian axis and may potentially influence follicle
recruitment and response to controlled ovarian stimulation (COS). In this
study, we aimed to determine whether stopping hormonal contraception for
at least two months improves AFC and egg yield in women undergoing elec-
tive fertility preservation or donor cycles.

DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Between 2012 and 2014, total of 228

(oocyte donors, n¼156; elective fertility preservation, n¼72) women were
included in the study. The inclusion criteria for the study required being on
hormonal contraceptives at the initial evaluation for greater than 1 year, or
no history of long term hormonal contraceptives within the last 6 months.
Each patient had AFC measurement in the initial visit (AFC1) and repeat
evaluations of AFC at least 2 months later (AFC2) on the first day of their
ovarian stimulation. Every patient underwent antagonist IVF cycle and egg
retrieval. Change in AFC and egg yield after COS were assessed with paired
t-test and p<0.05 was accepted as significant.

RESULTS: 158 patients (Group A) had no recent history of hormonal con-
traceptive use and 70 patients had been on birth control pill more than one
year. The average length of OCP use was 5.2�2.3 years. 39 of these 70
OCP users (Group B) continued hormonal contraception until COS. The
rest of OCP users (Group C; n¼31) stopped hormonal contraception after
this initial visit for average of 3.9�1.4 months (range: 2-8 months) before
COS. No change in AFC was observed in Groups A and B (Table). However,
in Group C, AFC significantly increased from 13.2�6.2 to 23.3�6.2
(p<0.001). In groups A and B, both AFC1 and AFC2 were similar to number
of oocytes retrieved and, therefore, were able to approximate the oocyte yield
after COS. But, in Group C, only AFC2, but not AFC1, was similar to the
number of oocytes and was able to predict the oocyte yield (Table).

Change in AFC and egg yield after COS

AFC1 AFC2 Oocytes Retrieved

Group A 19.7�9.0 19.4�9.9 21.3�9.4
Group B 17.9�4.72 16.6�4.1 20.1�8.9
Group C 13.2�6.2*,N 23.3�6.2* 24.3�7.3N

*p<0.001, Np<0.001

CONCLUSION: AFCdoes not retain its accuracy as predictor of the ovarian
reserve in women using hormonal contraception for longer than a year. There-
fore, stopping OCP at least 2 months before ovarian stimulation may reveal the
patient’s true ovarian potential and increase the mature oocyte yield.
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MAX DAY 3 FSH PREDICTS REPRODUCTIVE OUTCOME BET-
TER THAN SAME CYCLE FSH LEVELS: WAITING FOR A
‘‘GOOD MONTH’’ CONVEYS MINIMAL BENEFIT. J. A. Gingold,b

J. A. Lee,a M. Whitehouse,a J. Rodriguez-Purata,a B. Sandler,a,b

A. B. Copperman.a,b aReproductive Medicine Associates of New York,
New York, NY; bObstetrics, Gynecology and Reproductive Science, Mount
Sinai School of Medicine, New York, NY.

OBJECTIVE: Follicle stimulation hormone(FSH) remains a measurement
for predicting ovarian reserve, along with forming vaginal egg retrieval(VOR)
expectations. Patients repeating an IVF cycle have been discouraged from pro-
ceeding if Day 3(D3) FSH levels are elevated; encouraged to skip a month and
wait for a lowerFSH level (‘‘GoodMonth’’) to improve outcome.Also,whether
patients with adverse maximum(Max) FSH(R13mIU/ml)will have better
retrieval outcomes in latter cycles if levels decrease is unknown. Our study
seeks to determine the utility of cycle-specific andMax FSH values in predict-
ing VOR outcomes of multiple IVF cycles patients.

DESIGN: Retrospective study.
MATERIALS AND METHODS: Patients (n¼9176) who completed IVF

cycles (n¼15669)(2002-2014). FSH with a same-day E2 >100 pg/mL
were excluded. The power of Max FSH or D3 FSH to predict cycle cancel-
lation using a logistic regressionmodel scored with a receiver operating char-
acteristic (ROC) curve was assessed. For completed cycles, a generalized
linear model predicting matured oocytes (MII) counts by Max FSH and
D3 FSH after considering residual deviance from age, previous E2 surge
level and previous MII count was created.

RESULTS: Max FSH up to and including the current cycle D3 predicted a
cancellation more than Max FSH prior to D3 or D3 FSH (AUC of 0.72, 0.71
and 0.61, respectively). In prior cycle MII count, age, peak E2 levels, and
Max FSH; D3 FSH explained the remaining MII count deviance more than
Max FSH prior to or in the current D3 FSH (290/4948 vs 229/4948 or 134/
4948, p<0.05). In residual deviance from the optimal FSH parameter
(Max FSH up to D3), current cycle D3 FSH explained 27/4659 of the residual
deviance (p<0.01). Max FSH R13 mIU/mL had significantly fewer
retrieved MIIs (n¼5.69) than those with <13 mIU/mL (n¼11.57). Inclusion
of D3 FSH significantly improved MII count prediction after accounting for
residual deviance from previous MII count, age and previous peak E2.
CONCLUSION: Our study demonstrated that Max FSH levels better pre-

dict VOR outcomes than D3 FSH. In multiple cycle patients with prior
elevated Max FSH>13 mIU/mL, we showed these patients associated with
a retrieval of approximately one less MII if their D3 FSH remained >13
mIU/ml when compared with those with a D3 FSH %13 mIU/ml. We pre-
dicted a modest increase in VOR suggesting a delay in IVF cycle until a
‘‘Good Month’’ does not enhance reproductive outcome.
Supported by: Medical Scientist Training Program.
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PLATINUM AND TAXANE-INDUCED OVARIAN DAMAGE IN A
MOUSE MODEL: MECHANISMS AND IMPLICATIONS FOR
GONADOPROTECTION. J. L. Berger,a,b T. Beck,a,b P. Mital,c

M. Sukhwani,c J. L. Kelley,a,b T. Krivak,c K.Orwig.a,b aObstetrics, Gynecology,
and Reproductive Sciences, Magee Womens Research Institute, University of
Pittsburgh School of Medicine, Pittsburgh, PA; bMagee Womens Hospital of
the University of Pittsburgh Medical Center, Pittsburgh, PA; cDivision of Gyne-
cologic Oncology, Western Pennsylvania Hospital, Pittsburgh, PA.

OBJECTIVE: Determine the mechanisms by which carboplatin and pacli-
taxel combination chemotherapy (CT) damage the ovary.
DESIGN: Experimental laboratory animal study.
MATERIALS AND METHODS: C57Bl/6 mice were divided into groups

and treated with vehicle (control) or CT (carboplatin 80mg/kg and paclitaxel
20mg/kg). Mice were sacrificed at 48 hours (n¼3 per group) or 21 days
(n¼10 per group). Outcomes at the 21 day time-point included differential
follicle counts, serum antimullerian hormone (AMH) levels, and microvessel
density (MVD) quantified by immunohistochemistry (IHC) for CD31. Out-
comes for the 48 hour time-point included quantitating DNA damage and
apoptosis by IHC for g-H2AX and caspase-3, respectively. Groups were
compared with a student’s T-test using a one-tailed p-value of 0.05.
RESULTS: Primordial follicles (PMF) per ovarywere reduced by over 90% in

the CT group (68�51.7) compared with controls (846�122; p<0.001); and
growing follicles (GF) were reduced by 80%, from 432�43.4 to 85�28, respec-
tively (p<0.001). AMH levels were significantly reduced in the CT group
(64�6.3ng/ml) compared with controls (96.8�13ng/ml; p¼0.016). MVD was
not different between control (1.33�0.2/mm2) and CT (1.65�0.2/mm2;
p¼0.09). Caspase-3 staining oocytes were absent in control mice, but 65�4.2%
of PMF oocytes (p<0.001) and 6.7% of GF oocytes (p¼0.26) were apoptotic in
the CT group. Likewise, 67.6�8.8% of PMF oocytes were g-H2AX positive in
CT mice compared to 1.4% in controls (p<0.001). The GF pool oocytes did not
exhibit g-H2AX staining in either group. Less than 5% of granulosa cells (GC)
stained for caspase-3 or g-H2AX, and results were not different between groups.
CONCLUSION: Paclitaxel and carboplatin combination chemotherapy

reduces PMFs and ovarian reserve by inducing DNA damage and apoptosis
of the PMF oocytes. Future study will evaluate breeding outcomes and gona-
doprotective agents targeting this mechanism.
Supported by: Supported by NIH grant HD055475, Magee-Womens

Research Institute and Foundation and gifts from Julie and Michael
McMullen and Sylvia Bernassoli.
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ANTI-MULLERIAN HORMONE (AMH) AS A PREDICATIVE
MARKER IN COLLEGE AGE WOMEN AND THEIR SISTERS.
N. Foyouzi,a J. Swain,b J. Allen,c S. Camper,c K. Desch,d Y. Smith,a

J. Randolph.a aOB & GYN, Division of Reproductive Endocrinology and
Infertility, University of Michigan, Ann Arbor, MI; bNational Foundation for
Fertility Research, Englewood, CO; cHuman Genetics, University of Michigan,
Ann Arbor, MI; dPediatrics, University of Michigan, Ann Arbor, MI.

OBJECTIVE: Anti-M€ullerian hormone (AMH) is a novel marker of
ovarian function, it reflects the number of remaining ovarian follicles.
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AMH has gained widespread use in fertility clinics because low AMH is
believed to predict impaired fertility and imminent menopause. Most of
the studies have involved evaluation of AMH levels in individuals, but vari-
ability in AMH levels within families has not been explored. The aim of this
study is to investigate the range of AMH levels in college aged healthy
women and their sisters.

DESIGN: Cross sectional study.
MATERIALSANDMETHODS: Blood samples were collected from 738

female college students and their sister’s at the University of Michigan
between June 2006 and January 2009 (1). Participants were between the
age of 14 to 36 who completed a phenotyping survey, including lifestyle
questionnaire and menstrual history. Hormone concentrations were deter-
mined by two-site immune-enzymometric assay for FSH (detection range:
1- 200mIU/mL; CV:1.2-3.1%) and E2 (25- 3000pg/mL; CV:3-9% ) and
enzyme-linked immunosorbent assay ( ELISA) for AMH (detection range:
0.16 - 25 ng/mL; CV: 5.1% - 6.7%). Correlation between AMH, smoking,
birth control use, menstrual characteristics, ethnicity, BMI, age of
menarche, FSH and E2 were analyzed by Pearson Correlation and ANOVA
where appropriate. AMH correlation between sisters was evaluated by us-
ing mixed effect model to log (AMH) values. P <0.05 used for statistical
significance.

RESULTS: There was a statistically significant correlation between birth
control use and AMH level (P¼0.0062; CI: -0.89 to -0.13). Birth control
use is associated with a 0.5 ng/mL decrease in AMH level. Our mixed effect
model revealed a statistically significant correlation of AMH levels between
sisters (P¼10-8; CI: 2.4-5.3). There was no correlation between AMH levels
and above mentioned traits.

CONCLUSION: Use of hormonal contraception is associated with a min-
imal, but statistically significant, reduction of AMH values in young women.
AMH levels were positively correlated between sisters, suggesting that
ovarian reserve may have a significant genetic contribution and AMH may
be a marker of future fertility within families. To our knowledge, this is
the first study evaluating the possible hereditability of AMH between sisters.

Supported by: 1. K12HD065257; National Institute of Child Health and
Human Development funding: Women’s Reproductive Health Research
Scholar Award (NF). 2. IRWG P/G U039134; Institute for Research on
Women and Gender, University of Michigan (NF).
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ETHANOL USE AND ITS ASSOCIATION WITH OVARIAN NON-
GROWING FOLLICLE COUNT. J. D. Peck,a A. M. Quaas,b

L. B. Craig,b M. R. Soules,c N. A. Klein,c K. R. Hansen.b aDept. of Biosta-
tistics and Epidemiology, University of Oklahoma Health Sciences Center,
Oklahoma City, OK; bDept. of Obstetrics and Gynecology, Section of Repro-
ductive Endocrinology and Infertility, University of Oklahoma Health Sci-
ences Center, Oklahoma City, OK; cSeattle Reproductive Medicine,
Seattle, WA.

OBJECTIVE: Multiple studies have investigated the impact of lifestyle
choices (tobacco use, oral contraceptives [OCPs], BMI, and ethanol use)
on reproductive lifespan by correlating the impact of these exposures with
the age of spontaneous menopause. Although occasionally in agreement,
many of these studies have reported contradictory findings. The purpose of
this investigation was to determine the relationship between lifestyle factors
and the true ovarian reserve, the ovarian non-growing follicle (NGF) number,
in women undergoing oophorectomy for benign indications.

DESIGN: Cross-sectional study, university setting.
MATERIALS AND METHODS: Normal ovaries were collected from

113 women (age 21-52 years) undergoing oophorectomy for benign indica-
tions at two clinical sites. BMI, tobacco, ethanol and OCP use were deter-
mined prior to surgery with a detailed questionnaire. Using systematic
random sampling rules and a validated fractionator/optical disector tech-
nique, ovarian NGF counts were determined. The relationship between
log-transformed ovarian NGF count and lifestyle factors was determined
by multivariable linear regression. A p-value of < 0.05 was considered sta-
tistically significant.

RESULTS: After controlling for age, BMI, OCPs, tobacco use and site of
collection, cumulative ethanol use (measured in alcoholic drinks per day
multiplied by years of drinking) was associated with ovarian NGF count.
Women reporting light (>0 -<1 drink-years) and moderate (1-3 drink-years)
ethanol use had greater NGF counts (b ¼ 1.10, p ¼ 0.03, and b ¼ 1.79, p ¼
0.009; light and moderate use, respectively) compared to non-users. Neither
heavier ethanol use (>3 drink-years), BMI, OCPs, nor tobacco use were
significantly associated with ovarian NGF count.

CONCLUSION: In this investigation, light to moderate ethanol use was
associated with a greater ovarian NGF count. This finding is consistent
with investigations that have suggested that light to moderate ethanol use
is associated with a delayed age of spontaneous menopause.
Supported by: HR04-115 (OCAST, K.R.H.).
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AMH REGULATES SCF VIA THE CAMP/PKA PATHWAY IN HU-
MAN GRANULOSA CELLS. R. Hu,a,b F. Wang,a L. Yu,c

S. Oehninger,c S. Bocca.c aReproductive Medicine Center, General Hospital
of Ningxia Medical University, YingChuan, NingXia, China; bKey Labora-
tory of Fertility Preservation and Maintenance of Ministry of Education,
Ningxia Medical University, Yingchuan, Ningxia, China; cThe Jones Insti-
tute for Reproductive Medicine, Department of Obstetrics and Gynecology,
Eastern Virginia Medical School, Norfolk, VA.

OBJECTIVE: Anti-Mullerian hormone (AMH) and stem cell factor (SCF)
are cytokines secreted by granulosa cells (GCs), playing different roles in
ovarian physiology. We have demonstrated that recombinant human (rh)
AMH inhibits the expression of SCF in cultured human (h)GCs. Little is
known about the molecular mechanisms by which AMH regulates SCF.
Here we investigated if there is a correlation between serum and follicular
fluid (FF) AMH and SCF concentrations, and we evaluated if AMH has a reg-
ulatory effect on SCF at the transcription and translational levels.
DESIGN: Prospective clinical and experimental study.
MATERIALSANDMETHODS: AMH and SCFwere analyzed in 163 pa-

tients who underwent IVF cycles in their serum, follicular fluid, and hGCs,
using ELISA, RT-PCR and immunoblotting.
RESULTS: There was a significant negative correlation between AMH and

SCF in FF, and in the mRNA expression of AMH and SCF in hGC. Conversely,
therewas no correlation betweenAMHand SCF in serum. In primary cultures of
hGCs,SCFmRNAandprotein expressionwereevaluatedafter pretreatmentwith
AMH and cAMP (alone or in combination) in the presence or absence of a PKA
inhibitor (H89). SCF was down-regulated in AMH groups and was increased in
the cAMP groups. The effect of rhAMH on SCF expression showed a dose-
dependent response. H89 abolished the effect of rhAMH on SCF expression.
CONCLUSION: This is the first report on a modulatory role for AMH as

an ovarian/follicular autocrine/paracrine factor controlling SCF expression.
We demonstrated that AMH regulates SCF via the cAMP/PKA pathway.
Supported by: This work was Supported by the National Natural Science

Foundation of China (No. 81260109/H0425), the Natural Science Founda-
tion of Ningxia province (No. NZ10115), and the State Key Foundation of
Science and Technology of Ningxia, China (No.2010297).

P-32 Tuesday, October 21, 2014

LARGE PROSPECTIVE CLINICAL STUDY MEASURING
OVARIAN RESERVE IN FEMALES 4-50 YEARS OF AGE WITH
AUTOIMMUNE DISEASE FROM 2008-2014: ARE ‘‘BENIGN’’
THERAPIES REALLY SAFE? A. R. Cooper,a G. Lambert-Messer-
lian,b E. Eklund,b J. Dukes,a R. Colvin,a A. French,c A. White,c

V. S. Ratts.a aOb/Gyn, Washington Univ., St Louis, MO; bPathology/Lab
Medicine, Brown Univ., Providence, RI; cPediatrics, Washington Univ., St
Louis, MO.

OBJECTIVE: Females are prone to autoimmune diseases requiring years
of potentially cytotoxic & biologic therapies. Such therapies, in high doses,
can be toxic to the ovaries. Little is known about the impact of therapies used
daily in lower doses for more ‘‘benign’’ autoimmune conditions on ovarian
reserve.
DESIGN: 5 year IRB approved prospective clinical study.
MATERIALSANDMETHODS: Females 4-50 years of agewith juvenile/

adult rheumatoid arthritis or spondyloarthropathies were recruited from
adult/pediatric rheumatology clinics on one or combination therapy: 1)Meth-
otrexate 2)TNFa antagonists 3)Other. Patients were followed 2 years with
baseline & annual transabdominal or transvaginal sonography (by 3 sonog-
raphers; interobserver variability 1.5+1.6 for antral follicle count) and serial
(3-6mo) serum assays (FSH, Estradiol, Inhibin B, Antim€ullerian hormone
(AMH)). Primary outcome was change in AMH. Serum was frozen at
-80C & shipped to a blinded lab (W&I) for batch analysis; AMH was run
in duplicate on manual ELISA (GenII, Beckman Coulter Inc, Chaska, MN)
with limit of detection of 0.08. Multivariate general linear modeling was
done controlling for age, race, BMI, comorbidities, PCOS, hormonal contra-
ception, & menarchal status.
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RESULTS: 86% of patients approached participated. Of 300 enrolled, 270
were followed to completion. 252 females, mean age 27+14 with RA (45%),
JRA (44%), SpA (11%) on MTX (33%), TNFa (11%), combo (36%), other
(5%) or none (16%) were 6.8+8 years from diagnosis. 18% of girls were pre-
menarchal. Mean time between serum draws was 133+147 days. At varying
time points none of the therapies significantly impacted AMH values in the
cohort, subgroups, or based on treatment duration in the multivariate analysis
(MTX p¼0.09-0.38, TNF p¼0.09-0.66, other p¼0.25-0.73). In the younger
cohort (12+8 years) we saw a nonsignificant decrease in AMH during which
time AMH in healthy controls should be increasing.

CONCLUSION: Young females with debilitating chronic autoimmune
diseases are on potentially cytotoxic therapies for years. We present an
exciting large clinical study with a tremendous amount of data on therapies
& outcomes, including some reassuring data that at least short term impacts
on the oocyte pool may not be significant. The lack of an increase in the
young children warrants further research and based on our additional data,
may improve when medications are stopped.

Supported by: 1K12HD063086-01, UL1TR000448 and 2T32HD040135-
07 (ARC), Beckman Coulter Inc. support (ARC) and grant funding (GLM).
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EFFECT OFABO BLOOD TYPE ON OVARIAN RESERVE. S. Lin,
P. Liu, J. Qiao. Department of Obstetrics and Gynecology, Reproductive
Medical Center, Peking University Third Hospital, Beijing, China.

OBJECTIVE: Over the years, many ovarian reserve tests have been per-
formed to evaluate the oocyte reserve and quality, and predict the outcomes
of assisted reproductive technology (ART). Some studies have shown that
there is a novel relationship between ABO blood type and DOR1; however,
other studies have shown the opposite finding2. To further explore this con-
tradictory issue, we examined the relationship between ABO blood type and
ovarian reserve.

DESIGN: This study was a retrospective analysis of the association be-
tween ABO blood type and ovarian reserve, and included 35,479 women
who underwent IVF-ET cycles between 2006 and 2012.

MATERIALS AND METHODS: Only patients % 45 years of age were
included. The age, body mass index (BMI), blood type, duration of sub-
fertility, sub-fertility type, history of endometriosis, history of ovarian sur-
gery, and antral follicle count (AFC) were collected from each patient. The
day 3 serum FSH level was determined using commercially available immu-
noassays.

RESULTS: Among the 35,479 women, 11,395 (32.12%) were blood type
B, 10,583 (29.83%) were blood type O, 9861 (27.79%) were blood type A,
and 3640 (10.26%)were blood type AB. Therewas a significantly higher per-
centage of blood type O in patients with a FSH% 10 IU/L compared with the
FSH> 10 IU/L group. Conversely, a significantly higher percentage of blood
types B and AB existed in patients with DOR. No significant difference was
observed between blood type A and DOR. Multivariate logistic regression
analysis showed that blood type O was significantly less associated with
DOR (OR¼ 0.656; 95% CI¼ 0.598-0.719; P< 0.001) and B antigen (blood
type B or AB) significantly increased the relationship with DOR (OR ¼
1.525; 95% CI ¼ 1.392-1.672; P < 0.001).

CONCLUSION: In conclusion, the present study showed that there is an
association between ABO blood types and DOR. More research needs to be
conducted to explore the underlyingmechanism of ABO blood type on DOR.

Supported by: National Natural Science Foundation of China for Young
Scholars (81200437).
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A PROSPECTIVE LONGITUDINAL STUDY OF THE IMPACT
OF BREAST CANCER CHEMOTHERAPY ON OVARIAN
RESERVE: DO INDIVIDUALS HAVE DIFFERING SUSCEP-
TIBILITIES? K. Oktay,a,b S. Goldfarb,c G. Bedoschi,a,b J. Quistorff,c

E. Grunblatt,d T. Cigler,e F. Moy,a S. Patil,c S. Goswami,d M. Dickler.c
aNew York Medical College, Valhalla, NY; bInnovation Institute for Fertility
Preservation and in Vitro Fertilization, New York, NY; cMemorial Sloan-
Kettering Cancer Center, New York, NY; dYeshiva University, New York,
NY; eWeill Cornell Medical College, New York, NY.

OBJECTIVE:While the knowledge is accumulating on the adverse impact
of chemotherapy (ChT) on fertility, individual longitudinal data on the sensi-
tivity of ovarian reserve to ChT is lacking. Herewe performed the largest lon-
gitudinal study of the impact of ChTon ovarian reserve in women with breast

cancer. We hypothesized that while ChT reduces ovarian reserve, individuals
may have differing susceptibilities to this ChT-induced ovarian damage.
DESIGN: Prospective-longitudinal. 207 subjects enrolled into the study.

After the exclusions (failure to follow up, tamoxifen-only treatment, serum
sample inadequacy, possible PCOS and consent withdrawal), 103 were avail-
able for final analysis.
MATERIALS AND METHODS: 103 women aged 26-46 (mean age 37.4

� 4.6) with newly-diagnosed stage 0-3 breast cancer had blood sampling
prior to and 1 year post completion of 4-6 month ChT with anthracycline-
based (AC-T/EC-T) and non-anthracycline based (CMF and TC) protocols.
AMH levels were measured in frozen sera with an in-house ultrasensitive
ELISA assay and were log transformed due to non-normal distribution. Re-
sults were analyzed withWilcoxon rank sum test and repeated measures AN-
OVA to adjust for age, adjuvant tamoxifen use, and tumor stage.
RESULTS: Compared to baseline (median 0.21, range 0.001-3.9 ng/ml),

AMH levels declined significantly (median 0.11, range 0.001-4.47 ng/ml;
p<0.0001) 12 months post-ChT. Type of ChT, tumor stage, and adjuvant
tamoxifen use did not significantly affect the results. However, AMH levels
did not decline in a subset of patients (N¼31; those declining within the intra-
ssay variability or showing increase) despite receiving gonadotoxic ChT. The
non-declining group did not show difference in age, receptor status, ChT
regimen, and tamoxifen use when compared to those who showed significant
decline.
CONCLUSION: This prospective longitudinal study shows that breast

cancer ChT is detrimental to ovarian reserve. Of interest, there seems to be
an individual variability in the sensitivity of ovarian reserve to ChT-induced
damage. Further research is needed to explore the genetic factors that confer
resistance to ChT-induced ovarian damage.
Supported by:NIH RO1 HD053112 and R21 HD061259, and Jodi Spiegel

Fisher Cancer Foundation.
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NORMATIVE ANTIMULLERIAN HORMONE (AMH) LEVELS
AMONGST YOUNG AFRICAN-AMERICAN WOMEN (AGES 23-35
YEARS OLD). E. E. Marsh,a L. Bernardi,a P. de Chavez,b

M. S. Ghant,a J. C. Robins,a D. D. Baird,c M. Carnethon.b aObstetrics
and Gynecology - REI Division, Northwestern University-Feinberg School
of Medicine, Chicago, IL; bPreventive Medicine, Northwestern Univ., Chi-
cago, IL; cEpidemiology, NIEHS, Research Triangle Park, NC.

OBJECTIVE: To characterize the normative AMH levels amongst young
African American women (AAW).
DESIGN: Cross-sectional Study.
MATERIALSANDMETHODS: 1,654 AAWparticipating in the Study of

Environment, Lifestyle & Fibroids (SELF) were included in this study. Inclu-
sion criteria for participation in SELF were AA race, age 23-34 years at
recruitment, no known diagnosis of fibroids, no history of hysterectomy,
and no history of cancer, Lupus, Grave’s disease, Sjogren’s disease, sclero-
derma, or multiple sclerosis that required medical or radiation treatment.
AMH was run using an ultrasensitive ELISA assay.
RESULTS: Themean age of the subjects was 28.7� 3.5 years (mean�SD).

ThemeanAMH level was 3.99�3.485 with a range of (< .002 to 39.4 ng/mL).
20.6% of the subjects were currently using some form of hormonal birth con-
trol. 12.4% of the subjects had decreased ovarian reserve (% 1.0 ng/mL) and
0.6%of the subjects had excessively highAMH levels (>20 ng/mL). There is a
nonlinear relationship between age and AMH with peak AMH levels seen at
age 26.Using linear regression analysis, a significant associationwas found be-
tween AMH and age, body mass index (BMI), the current use of hormonal
contraception, history of abnormal uterine bleeding, ever having been preg-
nant, and ever had any pregnancies that ended in a live birth. There was no sig-
nificant association between AMH and age of menarche, a diagnosis of
polycystic appearing ovaries (PCO) or PCOS, past use of hormonal contracep-
tion, amenorrhea, having sought medical care for difficulty becoming preg-
nant, currently smoking or a smoking history. Older Age2 (ß¼ -.007;
SE¼ .002; P<.01), higher BMI (ß¼ -.013; SE¼ .003, P<.01), and current con-
traceptive use (ß¼-.357; SE¼ .067; P<.01) remained significantly associated
with lower AMH in the multivariable model.
CONCLUSION: This population based study suggests that ovarian aging

in young AAW peaks at a later age than previous studies have reported in
other races. While age is correlated with AMH, it only accounts for a rela-
tively small amount of the variation seen in AMH levels amongst young
AAW. Longitudinal studies are needed to better characterize ovarian aging
in this understudied segment of the population so that appropriate counseling
can be provided in terms of fertility and menopausal health implications.
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Supported by: NIH Women’s Reproductive Health Research Scholar
Award; Robert Wood Johnson Foundation, Friends of Prentice and the Ever-
green Invitational.
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THE IMPACT OF HIGH SERUM THYROID STIMULATING HOR-
MONE ON ANTI-M€ULLERIAN HORMONE LEVELS IN INFER-
TILITY REPRODUCTIVE-AGED PATIENTS. K. Kuroda,a

T. Uchida,b S. Nagai,a R. Ozaki,a T. Yamaguchi,a N. Kato,a Y. Sato,c

S. Takeda.a aDepartment of Obstetrics & Gynecology, Juntendo University,
Faculty ofMedicine, Tokyo, Japan; bMetabolism&Endocrinology, Juntendo
University, Faculty of Medicine, Tokyo, Japan; cObstetrics & Gynecoogy,
Tatedebari Sato Hospital, Takasaki, Gumma, Japan.

OBJECTIVE: Thyroid dysfunction and autoimmunity are related to
adverse impact on fertility in reproductive aged women. Anti-M€ullerian hor-
mone (AMH), biomarker of ‘ovarian age’ may be affected by impaired thy-
roid function, but it is unclear the relationship between AMH and thyroid
hormone. The aim of this study was to determine the impact of thyroid hor-
mone on AMH levels.

DESIGN: Levels of thyroid-related hormones and serum AMH were
measured in women with infertility and normal fertility.

MATERIALSANDMETHODS: Between December 2012 and December
2013, consecutive 251 Japanese infertile patients visited to fertility outpatient
clinic at the department of Obstetrics and Gynaecology of Juntendo Univer-
sity Hospital. Twenty-seven subjects, who had recent normal delivery and no
history of treatment for infertility and thyroid disorder at the age of 30-39
years old, were also recruited. We excluded 184 patients with adverse factors
on thyroid hormone and AMH; polycystic ovary syndrome, primary ovarian
insufficiency and premature ovarian failure, treated thyroid dysfunction,
endometriosis, ovarian tumor, post-ovarian surgery, smoking and aged 40
or over. And we compared thyroid hormones and AMH levels in between
67 infertile patients and 27 healthy fertile women.

RESULTS: The statistical analysis in post-matching between infertile and
healthy women showed that both thyroid stimulating hormone (TSH) level
and the patient age were impact factors on AMH in infertile patients (patient
age, TSH: partial regression coefficient: -0.291, -0.615, p¼0.036, 0.003,
respectively). This result was also comparable with the statistical result in
pre-matched subject.

The data are expressed as mean� SD. BMI, body mass index; AMH, anti-
M€ullerian hormone; TSH, thyroid stimulating hormone; FT4, free thyroxine.

CONCLUSION: AMH level correlated inversely with TSH concentration
in infertile reproductive-aged patients.
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OVARIAN RESERVE AND THE AVAILABILITYOFAT LEASTONE
EUPLOID EMBRYO AFTER PREIMPLANTATION GENETIC
SCREENING. L. Londra,a K. Tobler,a L. Fahmy,a R. Kaufmann,b

R. Ross,b W. G. Kearns.c aJohns Hopkins Medical Institutions, Baltimore,
MD; bFort Worth Fertility, Fort Worth, TX; cCenter for Preimplantation Ge-
netics, LabCorp, Rockville, MD.

OBJECTIVE: To assess towhat extent parameters of ovarian reserve affect
the chances of having at least one euploid blastocyst after vitro fertilization
(IVF) cycles with preimplantational genetic screening (PGS).

DESIGN: Retrospective cohort review.
MATERIALS AND METHODS: Sixty eight infertile patients underwent

ovarian reserve testing using AMH and ovarian stimulation with a standard
antagonist protocol. All resulting embryos underwent PGS with comparative
genomic hybridization. Logistic regression (LR) analysis was used to assess
the influence of age, AMH and total gonadotropin requirement on the odds of
having at least one euploid embryo available for embryo transfer. Odds ratios
(OR) were based on increments of 1 year for age, 0.5 unit of value for AMH
and 300 IU increments of gonadotropin dose.
RESULTS: Mean maternal age was 36.2 �4.5 years (range 26-46), mean

AMH 1.97 �1.98ng/mL (range 0-12.8), and mean total gonadotropin dose
was 3611 �1190 IU (range 825-5,400). There were 30 (44%) patients older
than 37 years and 24 (35%) patients with an AMH<1 ng/mL. A mean of 4.9
� 2.2 embryos per patient were available for PGS testing, of which a mean of
1.9 � 2.0 were euploid. Twelve patients (18%) had one normal embryo and
34 (50%) had more than one normal embryo after PGS. On univariate anal-
ysis, age, AMH and gonadotropin requirement were significantly associated
with the availability of at least one normal embryo per cycle (OR 0.75, 95%
confidence interval [CI] 0.65-0.88, p<0.001, OR 1.74, 95% CI 1.24-2.43,
p¼0.001, and OR 0.82, 95% CI 0.71-0.94, p¼0.004, respectively). Gonado-
tropin requirement was not associated with the main outcome after adjusting
for AMH and age. However, for every one unit increase in AMH, there was a
337 IU decrease in gonadotropin used. Adjusted analysis with age and AMH
indicated that for every 0.5 unit increase in AMH and for every 1 year of age
increase there was a significant increase and decrease, respectively, in the
odds of having at least one euploid embryo (OR 1.83, 95%CI 1.22-2.74,
p¼0.003 for AMH and OR 0.72, 95%CI 0.59-0.88, p¼0.001 for older age).
CONCLUSION: AMH appears to be useful to predict not only ovarian

reserve but euploidy in the resulting embryos after IVF-PGS cycles.
Supported by: Biostatistics Dept, Bloomberg School of Public Health,

Grant Number: 1UL1TR001079 NIH/NCATS.
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VITAMIN D STATUS IN FOLLICULAR FLUID OF YOUNG
WOMEN WITH DIMINISHED OVARIAN RESERVE AND THE
ROLE IN REGULATING ANTI-MULLERIAN HORMONE
EXPRESSION. Y. Li, X. Liang, X. Zhang, Y. Deng, J. Chen, C. Di,
P. Sun, Y. Xu. ReproductiveMedicine Research Center, Sixth AffiliatedHos-
pital, Sun Yat-sen University, Guangzhou, Guangdong, China.

OBJECTIVE: Vitamin D deficiency is common among reproductive-aged
women and the seasonal change in anti-mullerian hormone (AMH) levels cor-
relates with the magnitude of change in vitamin D levels. But little is known
about the vitamin D status in young patients with diminished ovarian reserve
(DOR) and how vitamin D affects AMH. This study aims to evaluate the 25-
hydroxyvitamin D (25-OHD) and AMH levels in young women with DOR
and to study the effect of 1a,25-dihydroxyvitamin D [1a,25(OH)2D3] on
the expression of AMH in cultured human luteinized granulosa cells (GCs).
DESIGN: Experimental study.
MATERIALS AND METHODS: From December.2013 to April.2014, 87

infertile women ages 24-36, including 46 women with DOR and 41 women
with normal ovarian reserve (NOR) undergoing in vitro fertilization (IVF)
were enrolled. 25-OHD and AMH levels in follicular fluid (FF) from large
follicles (LFR18mm) were measured by electrochemiluminescence immu-
noassay and enzyme linked immunosorbent assay, respectively. In separate
experiments, mural GCs were isolated from aspirated fluid of 12 patients
and primary mural GCs were cultured in DMEM/F12 culture medium sup-
plemented with or without 1nM, 10nM or 100nM of 1a,25(OH)2D3

(n¼6-8 for each group) followed by real time polymerase chain reaction
for mRNA expression levels. All statistical analyses were performed with
SPSS 13.0 software. The FF AMH levels, AMH mRNA expressions were
analyzed by the Mann-Whitney U test and the 25-OHD statuses were evalu-
ated by the Chi-square test.
RESULTS: AMH concentration in FF from LF of patients with DOR was

significantly lower than which in patients with NOR [1.50 ng/ml (range 0.31-
4.60) vs 4.39 ng/ml (range 0.74-18.70), P<0.001]. Vitamin D insufficiency/defi-
ciency presented in 93.5% of patients with DOR and 78% of patients with NOR
(P¼0.037). 10nMand 100nMof 1a,25(OH)2D3 promotedAMHmRNAexpres-
sion compared to 1nM or the control in vitro cultured GCs (P<0.05).
CONCLUSION: Vitamin D insufficiency/deficiency is more prevalent in

infertile women with DOR who undergo IVF. 1a,25(OH)2D3 regulates
AMH expression in cultured human luteinized GCs. Vitamin D is needed
for the young infertile women and supplement 1a,25(OH)2D3 may benefit
patients with DOR by promoting AMH levels.

Baseline characteristics of women with normal fertility and infertility

Fertility Infertility p-value

Patients number 23 23
Age (yrs) 33.7�3.5 33.7�3.4 ND
BMI (kg/m2) 20.4�2.0 20.5�2.0 ND
AMH (ng/ml) 4.36�2.07 2.55�1.86 0.002
TSH (U/ml) 1.52�0.86 2.01�1.09 0.002
FT4 (ng/dl) 1.20�0.18 1.18�0.12 ND
Prolactin (ng/ml) 10.6�5.2 14.5�3.1 ND

e152 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



CANCER

P-40 Tuesday, October 21, 2014

FEMALE CANCER SURVIVORS WITHOUT GONADOTOXIC
CANCER TREATMENTS HAVE FEWER CHILDREN THAN
DESIRED. P. P. Howards,a A. Fothergill,a A. C. Mertens,b

J. B. Spencer.c aDepartment of Epidemiology, Emory University, Atlanta,
GA; bDepartment of Pediatrics, Emory University School of Medicine, At-
lanta, GA; cDepartment of Gynecology & Obstetrics, Emory University
School of Medicine, Atlanta, GA.

OBJECTIVE: To evaluate whether female cancer survivors not treated
with chemotherapy or radiation meet their reproductive goals.

DESIGN: The FUCHSIAWomen’s Study is a population-based study of
cancer survivors (aged 25-45 years) and cancer-free women frequency
matched on age and residence.

MATERIALS AND METHODS: Cancer survivors diagnosed from
ages 20-35 years were identified in the Georgia Cancer Registry. Can-
cers of the reproductive organs and cancers treated with chemotherapy
or radiation were excluded from this analysis. Participants (survivors
n¼371, cancer-free n¼1,051) were interviewed about their reproductive
histories.

RESULTS: Both cancer survivors and cancer-free women desired a
median of 2 children. Cancer-free women were more likely to report
that it was important to have a biologic child (80% vs. melanoma
74%, thyroid 69%, other 75%) but were less likely to report that they
would be disappointed if they found out they could not get pregnant
(34% vs. melanoma 45%, thyroid 38%, other 38%). Thyroid cancer sur-
vivors were told that they had a medical condition that could prevent
pregnancy more frequently than cancer-free women (20% vs. 16%).
Endometriosis was more common among survivors of melanoma
(14%) and other cancers (17%) than among cancer-free women (9%),
but polycystic ovary syndrome was similar across groups. Survivors
were less likely to have been pregnant (melanoma 71%, thyroid 70%,
other 79%) than cancer-free women (85%). They were also less likely
to have had a live birth (melanoma 64%, thyroid 66%, other 73% vs.
cancer-free women 82%). Pregnancy loss was more common among sur-
vivors of thyroid (37%) and other cancers (39%) than among cancer-free
women (32%). Induced abortion was more common among survivors of
other cancers than among cancer-free women (22% vs. 17%). After ad-
justing for age, race, education, income, and marital status, survivors
were more likely to have fewer children than desired compared with
cancer-free women (odds ratio, 95% confidence interval: melanoma
1.6, 1.0-2.5; thyroid 1.9, 1.2-2.8; other 1.4, 1.0-2.1). Fertility counseling
at cancer diagnosis was uncommon (melanoma 7%, thyroid 37%, other
21%).

CONCLUSION: Cancer survivors not treated with gonadotoxic therapies
are not meeting their reproductive goals. The reason is unclear, but greater
efforts to provide fertility counseling may be warranted.

Supported by: NICHD 5R01HD066059.
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THE ROLE OF DEMOGRAPHICS AND DIAGNOSIS ON
FERTILITY PRESERVATION DECISION MAKING AMONG
FEMALE CANCER PATIENTS OF REPRODUCTIVE
AGE. E. R. Cardozo, A. P. Thomson, A. E. Karmon, M. E. Sabatini. Vin-
cent Reproductive Medicine and IVF Unit, Massachusetts General Hospital,
Harvard Medical School, Boston, MA.

OBJECTIVE: To understand if cancer patient demographics or diagnosis
is correlated with the decision to pursue or not to pursue fertility preservation.

DESIGN: A cross-sectional study.
MATERIALS AND METHODS: All female oncology patients referred

for fertility preservation consultation at the Massachusetts General Hospital
Fertility Center from 2010 - 2013 were reviewed (n ¼ 109). T-test for
equality of means and Pearson Chi-square were used to investigate the asso-
ciation between demographic and diagnosis related variables and the deci-
sion to or not to pursue fertility preservation. A p-value of <0.05 was used
to determine significance.

RESULTS: The mean age of women was 31.6 (�5.7) years and ranged
from 19-44 years. 45.9% of all patients referred elected to pursue a
fertility preservation option, and 46.8% of women referred had a diag-
nosis of breast cancer. Among all patients referred (n¼109), there was

no significant association between age (p¼0.72), race (p¼0.44), parity
(p¼0.54), partner status (p¼0.26), type of cancer (solid vs. hematologic,
p¼0.93; breast vs. non-breast, p¼0.72; gynecologic vs. non-gynecologic,
p¼0.47), having systemic treatment prior to consultation (p¼0.28), edu-
cation level (p¼0.12), or insurance status (p¼0.97) and decision to pur-
sue or not to pursue fertility preservation. Among breast cancer patients
(n¼51), there was no significant association between age (p¼0.95), race
(p¼0.72), having systemic treatment prior to consultation (p¼0.81), ed-
ucation level (p¼0.12), insurance status (p¼0.35), partner status
(p¼0.33), parity (p¼0.54), cancer stage (p¼0.82), cancer grade
(p¼0.47), cancer hormone receptor status (p¼0.51), HER2 status
(p¼0.28), use of tamoxifen (p¼0.24), or BRCA carrier status (p¼0.93)
and the decision to pursue or not to pursue fertility preservation.
CONCLUSION: Our results indicate no association between demographic

or diagnosis related variables and female oncology patient’s decision to pur-
sue or not to pursue fertility preservation. This suggests that providers are un-
likely to be able to predict which patients will wish to pursue fertility
preservation, thus it is important that fertility preservation consultation be
offered to all female oncology patients of reproductive age. Future research
in larger populations is warranted.
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COMPARING IVF OUTCOMES FOR CANCER PATIENTS
FOLLOWING EMBRYO AND OOCYTE CRYOPRESERVATION
WITH AGE-MATCHED CONTROLS. A. P. Thomson,
E. R. Cardozo, M. E. Sabatini. Vincent Obstetrics and Gynecology, Massa-
chusetts General Hospital and Harvard Medical School, Boston, MA.

OBJECTIVE: To compare the IVF outcomes of patients with cancer who
underwent cryopreservation of embryos and oocytes prior to gonadotoxic
therapy with IVF outcomes of age-matched controls.
DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: All cancer patients who underwent em-

bryo and oocyte cryopreservation at the Massachusetts General Hospital
Fertility Center from 1997-2014 were reviewed (n¼63). Their cycles were
compared to the IVF cycles (with cryothaw) of 122 age-matched controls
with tubal-factor infertility who underwent fresh embryo transfer within 3
years of the comparison cancer case. Wilcoxon rank sum test for equality
of means and Pearson chi-square test were used to assess differences in
IVF treatment outcomes between the groups. A p-value of <0.05 was used
to determine significance.
RESULTS: There was no statistically significant difference between

cancer patients (n¼63) and controls (n¼122) with respect to age
(33.7�4.1 vs. 34.5�3.5 years; p¼0.08), BMI (24.0�4.8 vs. 24.8�4.4
kg/m2; p¼0.11), Day 3 estradiol levels (49.8�25.7 vs. 45.1�16.3 pg/
ml; p¼0.91), ampules of medication required (38.0�2.0 vs. 35.6�1.5;
p¼0.28), day of hCG administration (11.7�0.2 vs. 11.9�0.1; p¼0.15),
peak estradiol level (2049.9�133.5 vs. 2162.2�71.7 pg/ml; p¼0.21), oo-
cytes retrieved (12.4�7.8 vs. 10.9�5.2; p¼0.36), fertilization rate
(67.7%�29.3% vs. 74.4%�18.3%; p¼0.34), number of pronuclear em-
bryos (6.6�0.7 vs. 7.1�0.4; p¼0.11), average number of embryos trans-
ferred (2.0�0.1 vs. 2.0�0.1; p¼0.79), implantation rate (27.8%�7.3%
vs. 29.9%�3.4%; p¼0.79), pregnancy rate per transfer (36.7% vs.
43.4%; p¼0.49), and live birth rate per transfer (30% vs. 31.5%;
p¼0.87). There was a statistically significant difference in day 3 FSH
levels between cancer patients and controls (6.4�2.2 vs. 7.3�2.1, respec-
tively; p¼0.01), and percentage of twin live births (44%�17.6% vs.
14%�6.0%, respectively; p¼0.035). Six cancer patients cryopreserved
oocytes but have not returned.
CONCLUSION: Our results indicate no difference in most IVF outcomes

between cancer patients who underwent embryo cryopreservation and age-
matched controls. Higher twin pregnancy rates in cancer patients may reflect
lack of underlying infertility or need for cancer-specific transfer guidelines.
Further research in this population is indicated.
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OPTIONS FOR ASSISTED REPRODUCTION IN PREMENO-
PAUSAL WOMEN WITH ENDOMETRIAL CANCER: A COST-
EFFECTIVENESS ANALYSIS. B. D. Pier,a M. M. Shah,b

J. M. Bouknight,a J. M. Straughn,b C. A. Leath.b aDiv of REI, Dept of
OB/GYN, Univ of Alabama at Birmingham, Birmingham, AL; bDiv of
GYN ONC, Dept of OB/GYN, Univ of Alabama at Birmingham, Birming-
ham, AL.
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OBJECTIVE: The rate of type I endometrial cancer (EC) in reproduc-
tive-age women continues to rise due to the national obesity epidemic. In
addition, women with anovulatory cycles are at increased risk of EC.
Fertility preservation in EC patients was not encouraged previously;
now oncofertility consultation is recommended and patients may be
given a time-limited period to try to conceive. We performed a cost-
effectiveness (C/E) analysis to examine reproductive options in premen-
opausal women with EC.

DESIGN: Cost-effectiveness analysis.
MATERIALS AND METHODS: A decision analysis model compared 4

strategies for achieving pregnancy in premenopausal women with stage I
EC after successful regression of EC with progestin treatment. Strategies
included: 1) unassisted pregnancy attempts (UAP) x 12months; ovulation in-
duction with either 2) clomiphene (CC) x 6 cycles or 3) gonadotropins
(GND) x 3 cycles; and 4) in vitro fertilization (IVF) x 3 cycles. Effectiveness
was defined as pregnancy rate at 12 months. Medication cost estimates were
obtained from a national mail-order fertility pharmacy; procedural cost infor-
mation was estimated from institutional charges. Pregnancy outcomes were
derived from published data in anovulatory patients. The C/E ratio was
defined as cost per pregnancy. Incremental cost-effectiveness ratios (ICER)
were calculated and sensitivity analyses were performed on pertinent uncer-
tainties.

RESULTS: An estimated 1200 reproductive-aged women are diagnosed
annually with stage I EC amenable to fertility preservation. If all pursued
UAP, 468 pregnancies would result at a total cost of $216,000 and cost per
pregnancy of $462. CC therapy would result in 612 pregnancies at a total
cost of $3.6 million (M), cost per pregnancy of $5882, and an ICER of
$23,500. GND would result in fewer pregnancies and greater cost than
CC. IVF would result in 1,008 pregnancies at a total cost of $43.2M, cost
per pregnancy of $42,857, and an ICER of $100,000 per each additional preg-
nancy.

CONCLUSION: Several assisted reproduction options are available to
young women with stage I EC. Our data demonstrate that CC is a cost-effec-
tive strategy while GND should not be pursued unless the patient fails CC.
Although IVF is the most effective strategy, its costs are prohibitive and
should not be considered first-line therapy. Consultation with a physician
experienced in oncofertility is paramount to optimize delivery and timing
of care.
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CURRENT AND FUTURE TRENDS IN FERTILITY-PRESERVING
SURGERY: A SURVEY OF THE SOCIETY OF GYNECOLOGIC
ONCOLOGY (SGO) ON THE USE OF RADICAL TRACHELEC-
TOMY FOR EARLY-STAGE CERVICAL CANCER. S. J. Churchill,a

S. Armbruster,b K. M. Schmeler,b M. Frumovitz,b M. Greer,c J. Garcia,c

G. Radworth,c P. T. Ramirez.b aDepartment of Obstetrics and Gynecology,
Cedars-Sinai Medical Center, Los Angeles, CA; bDepartment of Gyneco-
logic Oncology and Reproductive Medicine, Division of Surgery, The Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; cDepartment
of Institutional Research, The University of Texas MD Anderson Cancer
Center, Houston, TX.

OBJECTIVE: To survey gynecologic oncologists and fellows-in-
training regarding the current and future role of radical trachelectomy
(RT) for fertility preservation in patients with early-stage cervical cancer.

DESIGN: Cross sectional survey.
MATERIALS AND METHODS: From 06/2012 to 09/2012 surveys were

mailed to all SGO member practitioners (N¼1,353) and gynecologic
oncology fellows (N¼156). Practitioners were asked 37 questions and fel-
lows were asked 19 questions to assess opinions on the current practice
and training, and future role of radical trachelectomy in the treatment of
early-stage cervical cancer.

RESULTS: A total of 303 (22.4%) practitioners and 38 (24.4%) fellows
completed the survey. Several important trends were noted. Approximately
half (49.8%) of respondents reported that they perform RT. The most com-
mon reason provided for not performing the procedure was lack of training
(53.4%). Of these, the majority (70%) performs one case annually however,
the majority of practitioners (90%) and fellows (97%) propose that at least 2-
5 annual cases should be performed to maintain expertise. While most prac-
titioners (93%) support RT for fertility-preservation, 25% disclose that they
routinely fail to initiate this discuority of practitioners (90%) and fellows

(97%) propose that at least 2-5 annual cases should be performed to maintain
expertise. Currently abdominal (40%) and robotic (47%) RT approaches are
the most commonly performed. Most practitioners (75%) and fellows (64%)
project that in the next 5 years there will be even less radical procedures to
manage early stage cervical cancer; however, most (77%, 92%) still believe
RT will continue to have a lasting role.
CONCLUSION: RT has an important role in the management of patients

with early-stage cervical cancer who wish to preserve future fertility. The
most commonly used approach for RT is the robotic approach. Increased
awareness is needed so that potential candidates for this procedure may
benefit from this approach. Given that few SGO practitioners perform a
low number of annual cases, consideration should be given to strong
emphasis for referral to specialized centers.
Supported by: This study was Supported through funding provided by

the Innovative Surgery Fund in the Department of Gynecologic
Oncology and Reproductive Medicine at MD Anderson Cancer Center,
Houston, Texas.
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AN APPROACH TO ESTABLISH BEHAVIORAL DETERMINANTS
FOR PREDICTING PARTICIPATION IN CERVICAL CANCER
SCREENING OF HAITIAN WOMEN. S. R. Greenwald,a

L. F. Conover.b aOB/Gyn & Reproductive Sciences, University of California
San Francisco, San Francisco, CA; bOB/Gyn & Reproductive Sciences,
Maine Medical Center, Portland, ME.

OBJECTIVE: Disparities in health outcomes exist where there is limited
utilization of primary and secondary prevention; cervical cancer is no excep-
tion. We sought to establish a stepwise approach for defining the behavioral
determinants associated with predicting a woman’s intention to participate in
a screening program in Haiti.
DESIGN: We used the Theory of Planned Behavior (TPB) 1 to

design a survey to investigate the behavioral determinants associated
with predicting a woman’s intention to present for cervical cancer
screening, the desired behavior, and ultimately craft a social marketing
campaign encouraging participation. Assumed by this model is that
intention is based on: (1) behavioral beliefs and attitudes towards
the screening test, (2) subjective norms, (3) perceived control, and
(4) actual control.
MATERIALS AND METHODS: During a four-week period in 2013,

the research team performed a cross-sectional study by administering
61 surveys to women in Milot, Haiti. Factor analysis was used to define
each model component in predicting the behavior. We analyzed the like-
lihood that a woman would be screened using Wilcoxon Rank Sum test,
Chi Square tests and factor analysis. A logistic regression model was
created from the most significant factors to predict the odds of the
behavior.
RESULTS: Every participant had at least heard of cervical cancer, and

37.7% thought the disease was preventable. One third of women surveyed
(34.4%) had ever had a screening test. Neither age nor years of education
were significantly associated with ever having a screening test, but knowl-
edge that sexual intercourse is a risk factor was. Factors significantly associ-
ated with performing the intended behavior were immediate personal
awareness (p value 0.01), core social support (0.01) and perceived power
(0.04). Sexual position was most commonly listed as a qualitative response
for causes of cervical cancer.
CONCLUSION: Exploring the extent to which the population has the

intention to engage in the desired behavior enabled us to perform a meaning-
ful factor analysis in which we could assess which components of the TPB
model contributed to the outcome. We then targeted future interventions
through a tailored social marketing campaign. This theory based approach
to determining predictors of behavior may be replicated in methodology to
craft targeted interventions in the field of gynecologic and reproductive
health sciences.
Supported by: Thank you to the Tufts University School of Medicine for

travel support.
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EFFECTS OF RADIOACTIVE IODINE ABLATION THERAPY ON
FERTILITY AND MENSTRUAL FUNCTION. M. Shah,a D. Cipres,a

T. Gaither,a L. Orloff,b M. Pampaloni,c M. Cedars,a M. Rosen.a aObstetrics,
Gynecology and Reproductive Sciences, University of California, San Fran-
cisco, San Francisco, CA; bOtolaryngology, Stanford University, Palo Alto,
CA; cNuclear Medicine, University of California, San Francisco, San Fran-
cisco, CA.

OBJECTIVE: Thyroid cancer is the fifth-most commonly diagnosed fe-
male malignancy. Treatment includes thyroidectomy followed by radioac-
tive iodine ablation (RAI) therapy. There is insufficient evidence
regarding the impact of RAI therapy on reproductive function. Our study
aim was to investigate whether administration of RAI therapy to pre-
menopausal women with thyroid cancer impacts fertility and menstrual
function.

DESIGN: We conducted a retrospective survey study.
MATERIALS ANDMETHODS:We contacted women from the UCSF

Cancer Registry with a history of thyroid cancer diagnosed from 1982-
2012 who underwent a thyroidectomy followed by RAI between the
ages of 18-45 (with no prior history of chemotherapy, radiation expo-
sure, or fertility compromising surgery). Controls with the same exclu-
sion criteria included women with benign thyroid disease who
underwent a thyroidectomy without administration of RAI. All women
were contacted by phone and then sent an electronic survey to collect
information on menstrual and pregnancy history pre- and post- treat-
ment.

RESULTS: Preliminary data were available for 104 patients (67
cases, 37 controls), the remainder (n¼323) will be collected over
the next two months. 88% of eligible participants contacted completed
the survey. The average age for women that received RAI was 31.8
and for the controls was 36.4. Menstrual irregularity within the first
6 months of treatment were similar among groups (14% of cases
vs. 20% of controls, p¼0.44). Infertility rates were the same within
each group (11%). The miscarriage rate among women who underwent
RAI was 26% vs. 37.5% among controls, which was not statistically
different when age-adjusted (p¼0.54). 32% of cases were counseled
about the reproductive effects of their treatment compared to 25%
of controls.

CONCLUSION: Preliminary data suggests that RAI does not in-
crease a women’s risk of infertility or early pregnancy failure. Further-
more, menstrual function does not appear to be affected by the
addition of RAI. These data can be used to counsel women undergo-
ing treatment for thyroid cancer on the safety of treatment on repro-
ductive function.

Supported by: NIH/NCRR/OD UCSF-CTSI TL1 RR024129.
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INTRACAVITARY VAGINAL BRACHYTHERAPY IN EARLY
STAGE ENDOMETRIAL CARCINOMA - IMPACT ON SEXUAL
FUNCTION. C. Singh. Department of Radiotherapy and Clinical
Oncology, S.M.S Medical College and Hospital, Jaipur, Rajasthan, India.

OBJECTIVE: To describe the effects of intracavitary brachytherapy (IVB)
on sexual function and quality of life of women with early-stage endometrial
carcinoma.

DESIGN: This was a cross-sectional study conducted from December
2011 to December 2013 using Questionnaires given to follow-up patients
of early stage endometrial carcinoma. Informed consent was taken from
the patients before enrollment into the study.

MATERIALSANDMETHODS: 60Womenwith International Federation
of Gynecology and Obstetrics stage I to stage II endometrial cancer treated in
our institution surgically with (n¼30) or without IVB (n¼30) were selected
for study. Quality of life and sexual function were measured using the Euro-
pean Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 and the cervical cancer disease-specific module.
Pertinent data from prior surgery and radiation treatments were abstracted
retrospectively.

RESULTS: 30% of the IVB patients and 46.66% of the surgery-alone pa-
tients felt their vagina was dry during sexual activity and 16.66% versus 20%
felt their vagina was short. 20% of patients in the IVB group felt their vagina
was tight compared to 30% in the surgery-alone group and 0% versus 16.66%

of patients reported pain during intercourse. There was no statistically signif-
icant difference in sexual/vaginal functioning, sexual worry, or sexual enjoy-
ment between the 2 groups.
CONCLUSION: IVB reported similar outcomes on a sexual function

questionnaire compared to patients treated with surgery alone though both
groups had vaginal changes affecting sexual function.

FERTILITY PRESERVATION
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CISPLATIN INDUCEOVERACTIVATIONOFTHEDORMANTPRI-
MORDIAL FOLLICLE POOLTHROUGH PTEN/PI3K SIGNALING,
RESULTING LOSS OF OVARIAN RESEARVE. E. Chang,a W. Lee,a

Y. Choi,b E.-J. Lim,b T. Yoon,a S. Ryu,a M. Park.b aDepartment of Obstet-
rics and Gynecology, Fertility Center of CHA Gangnam Medical Center,
CHA University, Seoul, Gangnamgu, Republic of Korea; bDepartment of
Biomedical Science, College of Life Science, CHAUniversity, Seoul, Gang-
namgu, Republic of Korea.

OBJECTIVE: While fate of ovarian failure after chemotherapy has been
well established, the precise mechanism by which this occurs is less clear.Re-
cent study has revealed that PTEN/PI3K/Akt signaling in oocytes is critically
important for maintenance of the primordial follicle pool. Current study was
designed to investigate role of this pathway in cisplatin induced primordial
follicle depletion.
DESIGN: This was an experimental study using animal model.
MATERIALS ANDMETHODS: Mouse was given daily intraperitoneal

injection of 2mg/kg (Dong A Pharmaceutical, Korea) for 15days. Ovaries
were collected at time point 0, 5, 10, 12, 15 days after the start of daily
Cisplatin injection. Ovaries were fixed in PFA and paraffin embedded.
Serially sectioned (10mm section) ovarian tissues were H&E stained
for differential follicle count. Early stage follicle were counted according
to previous definitions after staining with early stage ovarian follicle
marker Lhx8. Ovary samples were used for immunohistochemistry and
evaluated for apoptosis using Terminal deoxynucleotidyl transferase
dUTP nick end labeling (TUNEL) assay. Antibodies used in western
blotting were PTEN, Akt, phospho-Akt, ERK, phospho-ERK, GSK3-b,
phospho-GSK3-b and FOXO3a with visualization by enzymatic chemilu-
minescence.
RESULTS: Quantification of the different follicle populations in each time

point after Cisplatin injection showed that as cumulative dose of Cisplatin in-
crease, there was significant increase in ratio of growing follicle versus
dormant follicles. As with the TUNEL staining, apoptosis was only observed
in granulosa cells of growing or mature follicle until day 10 and relatively
few primordial follicle was stained compared to growing and mature follicle
at day15. Analysis of the PI3K/PTEN/Akt/Foxo3 pathway demonstrated
decreased PTEN as cumulative dose of cispaltin increases and activated
pathway cascade resulting increase in cytoplasmic translocation of Foxo3
in cisplatin treated follicles.
CONCLUSION: Cisplatin over activates the dormant primordial follicle

in mice resulting loss of resting pool of ovarian follicles. Effect of the treat-
ment showed activation of PTEN/Akt/PI3K/FOXO3 pathway thus increase
in growing follicle pool while dormant follicles exhibit rapid depletion.
Our finding suggests promising therapeutic target for fertility preservation
during chemotherapy.
Supported by: The present study was Supported by a grant (A120080)

from the Korean Healthcare Technology R&D project, Ministry for Health,
Welfare and Family Affairs, Republic of Korea.
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EFFECT OF THREE DIFFERENT TYPES OF ANTIFREEZE PRO-
TEINS SUPPLEMENTATION ON MOUSE OVARIAN TISSUE
VITRIFICATION AND TRANSPLANTATION. J. Lee,a J. Lee,a,b

H. W. Youm,a J. R. Lee,a,b B. C. Jee,a,b C. S. Suh,a,b H. Choi,c

S. H. Kim.b aDepartment of Obstetrics and Gynecology, Seoul National Uni-
versity Bundang Hospital, Seongnam, Gyeonggi-do, Korea; bDepartment of
Obstetrics and Gynecology, Seoul National University College of Medicine,
Seoul, Korea; cDepartment of Obstetrics and Gynecology, Inje University
Sanggyepaik Hospital, Seoul, Korea.
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OBJECTIVE: Intracellular ice crystal formation is one of the obsta-
cles for the ovarian tissue (OT) cryopreservation. To alleviate this
issue, several studies were performed using antifreeze proteins
(AFPs). The aim of this study was to evaluate and compare the effect
of 3 different types of AFPs in OT vitrification followed by autotrans-
plantation.

DESIGN: Experimental mouse model.
MATERIALS AND METHODS: Ovaries from B6D2F1 mice were

randomly divided into 4 groups: a control and 3 AFP groups (FfIBP,
LeIBP and Type III AFP). The OTs were vitrified and 3 different types
of AFPs (10 mg/mL) were added into each vitrification-warming media
for the AFP groups. After warming, the OTs were analyzed by hematox-
ylin-eosin staining for histological examination, TUNEL assay for
apoptosis, and phospho-histone H2AX (tH2AX) immunostaining to
check DNA double strand breakdown. In addition, the OTs vitrified us-
ing the most effective AFP among the 3 different AFPs were autotrans-
planted. After 7 days of grafting, the OTs were retrieved and evaluated
for their revascularization and hormone recovery by CD31 immunohisto-
chemisty and serum follicle stimulating hormone (FSH) levels respec-
tively.

RESULTS: The LeIBP group showed significantly higher ratio of good
quality (G1) follicles and lower ratio of apoptotic follicles than the con-
trol group. Especially for the primordial follicle, the G1 ratios were
significantly increased in all AFP groups, while the ratio of DNA
damaged-tH2AX(+) follicles were decreased in all AFP groups when
compared to the control group. After autotransplantation using the OTs
vitrified with LeIBP, there were significant increases of the total G1 fol-
licle ratio, primordial G1 follicle ratio and CD31(+) area. Also, signifi-
cant decrease of serum FSH level and TUNEL(+) follicle ratio were
observed when compared to the control group.

CONCLUSION: Our study showed that the AFPs (FfIBP, LeIBP and
Type III AFP), especially LeIBP, had beneficial effects on mouse OT
vitrification, and such well vitrified OTs could improve the follicle qual-
ity, vessels quantity and OT functions after grafting. However, further
studies for exact mechanisms of AFPs are required.

Supported by: This study was Supported by a grant of the Korea Health-
care technology R&D Project, Ministry of Health & Welfare, Republic of
Korea. (HI12C0055).
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AMH VALUES IN REPRODUCTIVE AGED WOMEN WITH AND
WITHOUT THE BRCA1 MUTATION. M. E. Pavone,a N. Mittal,a

K. Smith,a S. Barnato Giordano.b aObstetrics and Gynecology, North-
western, Chicago, IL; bHematology/Oncology, Medical University of South
Carolina, Charleston, SC.

OBJECTIVE: To examine Anti-mullerian hormone (AMH) levels in
women with and without the BRCA1 mutation.

DESIGN: Subset analysis of serum samples taken from Northwestern
Ovarian Cancer Early Detection Program (NOCEDPP) of reproductive
aged women who had testing for the BRCA mutation.

MATERIALS AND METHODS: Using an IRB approved protocol, the
NOCEDPP database was searched for women 18-45 years old who had pre-
vious BRCA testing. These women must have also provided consent for their
stored serum to be used for research purposes. We excluded those with a
BRCA2 mutation, a previous history of cancer and/or cancer treatment,
and those with a previous unilateral or bilateral oophorectomy or other
ovarian surgery. Statistical analysis was done using parametric and nonpara-
metric testing.

RESULTS: A total of 125 met the criteria for our study. 66 women
were BRCA1 positive and 59 were BRCA1 negative. The median age
for BRCA1 positive was 33.5 while for BRCA1 negative patients was
37 (p<0.05). Body mass index, gravidity, parity, and duration of birth
control were similar between the groups. Overall median AMH values
were 2.6ng/mL in both groups. However, when broken into age
groups, BRCA1 positive women aged 35-39 had a significantly lower
AMH level than BRCA1 negative women (median 3.6ng/mL vs 1.3ng/
mL, p<0.05).

CONCLUSION: AMH values were significantly lower in BRCA1 positive
women aged 35-39. Women with the BRCA1 mutation should be counseled
regarding this potential decrease in ovarian reserve.

Supported by: Northwestern Evergreen Invitational Women’s Health
Grants.
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EFFECT OF OVARIAN TISSUE CRYOPRESERVATION ON GENE
EXPRESSION AND GROWTH OF HUMAN INDIVIDUAL FOLLI-
CLE IN VITRO. T. Wang,a,b J. Yan,a L. Yan,a C. Lu,a X. Xia,a

T. Yin,a J. Qiao.a aCenter for Reproductive Medicine, Department of Obstet-
rics and Gynecology, Peking University Third Hospital, Beijing, China;
bCenter for Reproductive Medicine, Department of Obstetrics and Gynecol-
ogy, Shengjing Hospital of China Medical University, Shenyang, Liaoning,
China.

OBJECTIVE: To investigate the effect of either slow freezing or vitri-
fication for ovarian tissue cryopreservation on individual human early
follicle gene expression and growth in three-dimensional (3D) culture
system.
DESIGN: Experimental study.
MATERIALS AND METHODS: Ovarian cortex tissue was collected

from 11 patients (31.8�8.36 years of age) with obtaining written
informed consent and cryopreserved using slow-rate freezing or vitrifica-
tion. Tissues were fixed for histology analysis or used for early follicles
isolation. Follicles were individually embedded in alginate(1% w/v) and
cultured in vitro for 8 days. Follicle survival and growth were assessed
by microscopy. Follicle viability was observed under confocal laser
scanning microscope following Calcein-AM and Ethidium homodimer-I
(Ca-AM/EthD-I) staining. Follicle gene expression was evaluated by
single-cell mRNA analysis.
RESULTS: After thawing, the percentage of damaged oocytes and granu-

losa cells was significantly higher in both slow freezing and vitrification
group, as compared with fresh control (p<0.05). The growth of follicles in
vitro was significantly delayed in vitrification group than fresh group
(p<0.05), while the survival rate and viability appeared similar after both
slow freezing and vitrification compared with the fresh control. Both of the
slow freezing and vitrification down-regulated the gene expression of oct4,
stella, zp3 and cyp11a (p<0.05), while there is no significant difference be-
tween the two groups.
CONCLUSION: Although cryopreservation affect the morphology of hu-

man follicles and down-regulated gene expression of oct4, stella, zp3 and
cyp11a, slow freezing offers similar conditions to fresh tissue for follicle
growth, survival rate and viability than vitrification after in vitro culture.
Compared to vitrification, slow freezing is considered to be the first choice
for human ovarian cryopreservation.
Supported by: This work was Supported by National Basic Research Pro-

gram of China (2011CB944504) and National Natural Science Foundation of
China (81200470, 81170538).
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THE ASSESSMENT OF BREAST TUMOR MARKERS IN AN
OVARY ENVIRONMENT: A COMPREHENSIVE IMMUNOHISTO-
CHEMICAL ANALYSIS. I. T. A. Peters,a P. J. K. Kuppen,a

K. F. M. Sier,a N. G. Dekker-Ensink,a R. L. P. van Vlierberghe,a

V. T. H. B. M. Smit,a J. B. M. Z. Trimbos,a C. G. J. M. Hilders.b aGynecol-
ogy, Surgery and Pathology, Leiden University Medical Center, Leiden,
Zuid-Holland, Netherlands; bGynecology, Reinier de Graaf Hospital, Delft,
Zuid-Holland, Netherlands.

OBJECTIVE: The safety of autotransplantation of frozen-thawed
ovarian tissue cannot yet be secured in oncology patients, as it remains
conjectural whether the cortical ovarian transplants harbor metastases.
This is due to the fact that the current tumor detection methods under-
mine the vitality of ovarian tissue. Near-infrared fluorescence (NIRF) im-
aging bears considerable potential as a solution to this problem, as it
discriminates malignant from healthy tissues while leaving the examined
tissues unaffected. A NIRF probe consists of a fluorophore that emits
light in the near-infrared range (700-900 nm) and an antibody binding
to a protein overexpressed on the membrane of tumor cells. Our study
was designed to investigate which tumor proteins can be used in order
to detect breast cancer cells within an ovary environment using NIRF
imaging.
DESIGN: A comprehensive immunohistochemical analysis.
MATERIALS AND METHODS: Immunohistochemistry was performed

on paraffin-embedded specimens of ten normal ovaries and tissue micro-
arrays (TMAs) containing breast tumor cores from 24 premenopausal pa-
tients. A panel of established membrane (breast) tumor markers was
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selected comprising avb6 integrin, CEA (carcinoembryonic antigen), E-
cadherin, EpCAM (epithelial cell adhesion molecule), EMA (epithelial
membrane antigen), Her2/neu, FR-a (folate receptor) and uPAR (uroki-
nase type plasminogen activator receptor). The suitability thresholds
were set on 80, 90 and 100% expression.

RESULTS: None of the normal ovaries demonstrated staining for each
of the investigated markers in the stroma cells or in the ovarian surface
epithelium. However, avb6 integrin, E-cadherin, EpCAM, EMA, Her/
2neu and FR-a were always present at the plasma membrane of epithe-
lial cells surrounding columnar and cuboidal inclusion cysts. On the
breast tumor tissues E-cadherin showed the highest number of tumors
in which the suitability thresholds were reached: 19, 17 and 5 out of
24 tumors, respectively.

CONCLUSION: Anti-E-cadherin seems a suitable target to detect breast
cancer cells in ovaries prior to autotransplantation of ovarian tissue using a
NIRF-conjugated antibody and an appropriate imaging system. Further in-
vestigations are needed to evaluate the feasibility of NIRF imaging in the
field of fertility preservation.

Supported by: This research was Supported by a grant from DSW Health
Insurance.
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EXPERIENCE WITH OOCYTE THAW (OT) CYCLES INVOLVING
METAPHASE I (M1) OOCYTES IN A HIGH VOLUME OOCYTE
CRYOPRESERVATION PRACTICE. J. D. Kofinas, D. H. McCulloh,
A. Berkeley, J. A. Grifo, N. Noyes, F. Licciardi. NYU Fertility Center,
New York, NY.

OBJECTIVE: To evaluate the utility and efficiency of freezing M1
oocytes as measured by post-thaw fertilization, blastulation and im-
plantation rates. Outcomes are compared to metaphase 2 (M2) oo-
cytes.

DESIGN: Retrospective Cohort.
MATERIALS AND METHODS: Autologous oocyte thaw cycles at

NYU medical center between 2008 and 2013 were reviewed. 99 patients
thawed a total of 144 (MI) and 1008 (M2). Survival, fertilization, cleav-
age stage and blastocyst formation rate and live birth rates were
analyzed and compared to M2 outcomes. Subgroup analysis was
completed comparing patients under age 37 to age 37 and older. T-tests
of means, were employed.

RESULTS: M1 oocytes display low survival, fertilization, cleavage and
blastocyst formation rates (Table 1). 19/144 M1 oocytes developed into
cleavage stage embryos and two developed to blastocysts. Three M1 derived
embryos were transferred, 2 in SET cycles resulting in negative pregnancy
tests (5 cells, day 3 transfer and stage 4Bb blast, day 5). One M1 oocyte
was transferred combined with two M2 oocytes on day 5, resulting in a
singleton gestation. It is not clear, however, if the M2 or M1 oocyte was
responsible for the pregnancy. The M1 was blast stage 1, the M2 oocytes
were blastocyst stages 1 and 4Bc. Overall, 1% of M1 oocytes developed
into blastocysts. Subgroup analysis revealed no difference in MI or M2 out-
comes in respect to age.

CONCLUSION: Cryopreservation of MI oocytes has yet to show benefit
(no confirmed clinical pregnancy). In our center approx. 23,000 oocytes
have been frozen, 14.3% of which are M1. M1 oocytes are therefore respon-
sible for a significant proportion of the work and materials associated with

egg freeze/thaw laboratory services, including added storage burden. In
addition, patients with stored M1s become hopeful that those eggs will
contribute to their success. M2 oocytes, however, continue to show excellent
survival, blastocyst formation and clinical pregnancy rates. As more clinical
data materializes, the utility of preservingM1 oocytes should be regularly as-
sessed.
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ASSESSMENT OF FERTILITY PRESERVATION TRAINING FOR
REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY FEL-
LOWS: A HIGHLY DESIRED BUT NON-STANDARDIZED
EXPERIENCE. L. M. Cookingham,a E. J. Nail,a L. A. Kondapalli,b

T. K. Woodruff,c D. K. Shah.a aObstetrics & Gynecology, University of
Iowa, Iowa City, IA; bObstetrics & Gynecology, University of Colorado,
Aurora, CO; cNorthwestern University, Chicago, IL.

OBJECTIVE: Limited data exists on physician training in fertility
preservation (FP). The oncology literature suggests variable compli-
ance with current ASCO and ASRM guidelines that recommend
discussing FP with patients and referring to FP providers when indi-
cated. Among the key factors for non-compliance is a reported lack
of education in FP methods. There are no studies specifically exam-
ining FP training for physicians expected to execute FP treatment.
Our study objective was to evaluate the FP training experience among
current REI fellows.
DESIGN: Cross-sectional mixed methods study.
MATERIALS AND METHODS: The study included a 38-item online

survey with an optional interview component. Coordinators at each
training program were contacted and asked to distribute the survey to their
fellows via email. The survey link was emailed twice between 4/2014-5/
2014. Data were collected and analyzed using Research Electronic Data
Capture (REDCap) software (version 5.7.1) hosted at the University of
Iowa.
RESULTS: 146 REI fellows are currently enrolled in 42 accredited

fellowship programs. 9 fellows were excluded due to program restrictions
on survey participation (n¼8) or personal involvement with the study
(n¼1). At the time of abstract submission, 43 responses had been received
(response rate 31.4%). Responses were evenly distributed across year of
training (1st year 32.6%, 2nd year 32.6%, 3rd year 34.8%). 48% of respon-
dents rated their FP training experience as ‘excellent’, with the remaining
40% rated as ‘good’ and 12% as ‘fair.’ Although 95% of fellows felt that
discussing FP options was ‘very important,’ only 42% felt their current
level of knowledge was adequate to counsel their patients ‘all of the
time.’ A majority of fellows felt they needed more education in FP
(68%), and 98% were interested in a standardized curriculum. When asked
if FP training was felt to be necessary in fellowship, 98% felt it was neces-
sary and should be required.
CONCLUSION: There is significant variability in the perceived quality

of FP training among REI fellows nationwide. Our study demonstrates the
desire for further education in FP, with a majority of respondents feeling
that it should be a required and standardized part of fellowship training.

Availability of an accessible and consistent training curriculum is impor-
tant to ensure that future providers have the requisite knowledge to provide
care for patients seeking FP nationwide.
Supported by: NIH 5K12HD00127-15.

Autologous oocyte thaw outcomes 2008-2013

All Patients: Frozen Thawed Survived Fertilization Cleavage Blastocysts Transferred

M1 199 144 50(35%) 25(17%) 19(13%) 2(1%) 3(2%)
M2 1020 1008 805(80%) 643(64%) 557(55%) 197(20%) 111(11%)
Patients by Age* Survived 2PN Cleavage Blastocyst
Age less than 37 M1 20% 5.5% 5.5% 0%
Age 37 and older M1 24% 13% 11% 2%
p-value** 0.62 0.19 0.29 0.38
Age less than 37 M2 78% 64% 53% 22%
Age 37 and older M2 83% 69% 60% 19%
p-value** 0.28 0.23 0.18 0.55

*results in percentages **T-test of means.
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IVM OOCYTE CRYOPRESERVATION AFTER EX-VIVO OOCYTE
RETRIEVAL IN GYNECOLOGIC CANCER PATIENTS UNDERGO-
ING RADICAL SURGERY. C. W. Park,a S. H. Lee,c J. Y. Kim,a

M. K. Koong,a K. M. Yang,a I. H. Lee,b K. T. Lim,b K. H. Lee,b

T. J. Kim.b aDivision of Reproductive Endocrinology and Infertility, Depart-
ment of Obstetrics and Gynecology, Cheil General Hospital and Women’s
Healthcare Center, Kwandong University College of Medicine, Seoul, Ko-
rea; bDivision of GynecologyOncology, Department of Obstetrics and Gyne-
cology, Cheil General Hospital and Women’s Healthcare Center, Kwandong
University College of Medicine, Seoul, Korea; cLaboratory of Reproductive
Biology and Infertility, Cheil General Hospital and Women’s Healthcare
Center, Kwandong University College of Medicine, Seoul, Korea.

OBJECTIVE: In case of advanced gynecologic malignancy, radical sur-
gery is necessary and reproductive organs such as uterus and ovaries could
not be spared. Here we report novel approach for fertility preservation (FP)
by means of ex-vivo retrieval of immature oocytes from macroscopically
normal ovarian tissue harvested during radical surgery in endometrial or
ovarian cancer patients with advanced stage.

DESIGN: Case reports.
MATERIALS AND METHODS: Six advanced gynecology cancer pa-

tients referred for FP who were planned to undergo radical surgery the
next day : endometrial (n¼2) , ovarian (n¼3) and double primary endome-

trial and ovarian cancer (n¼1). Ex-vivo retrieval of immature oocytes from
the macroscopically normal ovarian tissue, followed by oocyte freezing after
in vitro maturation (IVM) or embryo freezing with intracytoplasmic sperm
injection (ICSI).

RESULTS: Oocyte retrieval was failed in one ovarian cancer patient No.5
who had decreased ovarian reserve with AMH< 0.1 ng/ml. A total of 53 oo-
cytes were retrieved in five patients with a mean 10.6 oocytes. After IVM a
total of 36 mature oocytes were obtained, which showed 67.9% maturation
rate.

CONCLUSION: Immature oocytes can be successfully retrieved ex-vivo
from the macroscopically normal ovarian tissue harvested during radical sur-
gery. Oocyte or embryo freezing after IVM provides a possible strategy for
FP in patients with advanced stage endometrial or ovarian cancer without
the risk of cancer cells spillage and time delay.
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THE NATIONAL PHYSICIANS COOPERATIVE (NPC) TISSUE
STUDY: OVARIAN TISSUE FROM PEDIATRIC PATIENTS
REMOVED FOR CRYOPRESERVATION CONTAINS FOLLICLES
REGARDLESS OF TREATMENT HISTORY. M. E. Pavone,a

F. Duncan,a C. Gracia,c J. Ginsberg,d S. Badawy,b B. Lockart,b

Y. Gosiengfiao,b K. Smith,a T. K. Woodruff.a aObstetrics and Gynecology,
Northwestern University, Chicago, IL; bHematology, Oncology & Stem Cell
Transplant, Ann &Robert H. Lurie Children’s Hospital of Chicago, Chicago,
IL; cObstetrics and Gynecology, University of Pennsylvania, Philadephia,
PA; dPediatric Oncology, Children’s Hospital of Philadelphia, Philadelphia,
PA.

OBJECTIVE: To examine ovarian tissue of pediatric patients undergoing
ovarian tissue cryopreservation (OTC) for fertility preservation for the pres-
ence of follicles.

DESIGN: A histological analysis was done from 24 pediatric patients un-
dergoing OTC for fertility preservation as part of the oncofertility National
Physicians Cooperative (NPC) protocol.

MATERIALSANDMETHODS: Samples of ovarian tissue from pediatric
patients (n¼24) obtained under IRB-approved protocols as part of the NPC
were examined. Eighty percent of the ovarian tissue removed was cryopre-
served for future clinical use while the remaining 20% was designated for
research after informed consent. A standard histological analysis was per-
formed using the research tissue to document whether ovarian follicles
were present or absent.
RESULTS: Since 2007, a total of 164 patients have undergone OTC as part

of the NPC. The NPC includes a total of 40 research sites and 20 children’s
hospital sites, all of which have IRB approved protocols for OTC. A subset of
24 pediatric patients were identified (<18yo), of which 13 had chemotherapy
or radiation treatment prior to undergoing OTC. These patients ranged in age
from 2 to 17 years (mean: 12.5 � 0.93 years) and exhibited a wide distribu-
tion of diagnoses including solid tumors (24%), leukemias/lymphomas/MDS
(56%), and hematological disorders (16%). 40% of the tissue was from a
cortical biopsy whereas 60%was from a whole ovary. 28% of the ovarian tis-
sues were from nearby sites and therefore processed immediately, whereas
72% of the tissues were removed at nationwide sites and maintained at 4�
C for up to 24 hours prior to use for research. Despite these variables, prean-
tral follicles were observed in ovarian tissue from all participants.
CONCLUSION: In a pediatric population, OTC may be a promising mo-

dality for fertility preservation. Future studies to investigate follicle quality in
these tissues are needed.
Supported by: Center for Reproductive Health After Disease

(U54HD076188) from the National Institutes of Health Specialized Cooper-

ative Centers Program in Reproduction and Infertility Research (SCCPIR)
and by the Oncofertility Consortium (PL1CA133835, RL1HD058295)
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OOCYTE CRYOPRESERVATION: SLOW-COOLING VERSUS
VITRIFICATION USING CLOSED SYSTEMS IN A NON-DONOR
COHORT. J. K. Jain,a D. R. Albini,a J. Chen,a J. J. Stachecki.b aSanta
Monica Fertility, Santa Monica, CA; bInnovative Cryo Enterprises, Linden,
NJ.

OBJECTIVE: An investigational clinical protocol was created to assess
various methods of oocyte cryopreservation (OC) and to establish clinic-spe-
cific data as recommended by ASRM. Slow-cooling (SC) and vitrification
(VIT) were performed using closed storage devices to avoid theoretical viral
contamination. Clinical pregnancy and live birth rates were the major out-
comes.
DESIGN: Prospective clinical trial.
MATERIALS AND METHODS: Women %38 years of age with tubal

factor as the sole cause of infertility had mature (MII) oocytes obtained
from a single ovarian stimulation cycle and cryopreserved using 1) so-
dium-reduced medium (Sage CSC, Cooper Surgical) with propanediol and
sucrose in 0.25cc straws, or vitrified using 2) ICE Oocyte Vitrification media
(Innovative Cryo Enterprises LLC) a DMSO-free medium containing
ethylene glycol in 0.25cc straws or flexipette tips sealed inside 0.5cc straws
(micro-secure) or 3) EG/DMSO media (Vit Kit, Irvine Scientific). Standard
protocols used were per manufacturer recommendations. Approximately 1-4
months later, oocytes were warmed, fertilized, and transferred.
RESULTS: 47 women with a mean age of 32 years (range 26-37) under-

went 59 thaw cycles consisting of 605 oocytes (mean 10/cycle). Overall sur-
vival and fertilization was 71.2% and 80.2% respectively. Cleavage rate was
83.3%. All but one of the 57 embryo transfers were performed on Day 3 with
a mean of 3.4(� 1.0) embryos. The exception was a single D5 blastocyst
transfer. Overall implantation rate of 18.4%, clinical pregnancy rate of
43.8% and live birth rate of 36.8% was observed per embryo transfer. The

Fertility preservation in advanced gynecologic cancer patients

Patient No. Age Marital Status Cancer Stage No. of retrieved oocyte No. of IVM oocyte Freezing (No.)

1 31 V Endometrioid adenoca. G2 IIIc1 19 15 Oocyte (15)
2 29 V Undifferentiated endometrial sarcoma Ib 9 5 Oocyte (5)
3 19 S (B) Serous borderline tumor Ic 11 7 Oocyte (7)
4 19 V Rt. Mucinous adenoca, G3 IV 3 1 Oocyte (1)
5 39 V (B) Clear cell carcinoma Ic Fail - -
6 37 M Double primary Endometrial & Ovarian

cancer
II / Ic 11 8 Embryo (5)

V: virgin, S: single, M: married
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overall miscarriage rate was 16%. Of the 27 live born infants, there were 4
twin and 1 triplet pregnancy. There was no difference between VIT storage
device or media therefore the VIT data was combined (Table 1).

TABLE 1.

Pregnancy Outcome from SC and VIT Oocytes

SC VIT P Value

Oocyte Survival 253 (70%) 181 (74%) 0.31
2PN fertilization 187 (74%) 161 (89%) 0.0001
Implantation rate 17 (14%) 19 (25%) 0.09
Clinical pregnancy rate 12 (34%) 13 (59%) 0.10
Live birth rate 11 (31%) 10 (45%) 0.40
Live birth rate/patient 11 (44%) 10 (45%) 1.0

CONCLUSION: Overall live birth rates were similar between SC and
VIT despite a trend toward higher implantation and pregnancy rates
with VIT. Live birth rates shown here are comparable to our 2012
rate of 50%, for frozen non-donor embryos. The experience gained
by systematic testing of various OC regimes, using only closed storage
devices, has allowed us to become proficient in and successful coun-
seling women for OC.
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GNRH-AGONIST CO-TREATMENT DURING CHEMOTHERAPY
FOR THE PRESERVATION OF OVARIAN FUNCTION: A META-
ANALYSIS. H. Gharwan, J. Wilkerson, A. T. Fojo. National Cancer Insti-
tute, Bethesda, MD.

OBJECTIVE: To evaluate if gonadotropin releasing hormone agonist
(GnRHa) treatment during chemotherapy prevents ovarian failure and main-
tains women’s fertility.

DESIGN: Meta-analysis conducted according to recommendations of the
Meta-analysis of Observational Studies in Epidemiology group. MEDLINE
(Jan 1979 - Dec 2013) English language abstracts were searched for the key-
words: GnRH agonist, fertility, ovarian failure or preservation, amenorrhea,
chemotherapy.

MATERIALS ANDMETHODS: Twenty-seven clinical trials and case se-
ries were selected based on abstract content; 19 studies containing controls
were analyzed: 15 prospective and 4 retrospective.

RESULTS: Blumenfeld et al. performed 4/19 (21%) prospective, but
non-randomized studies including a follow-up study with retrospective
historical controls. The 11 remaining prospective studies were random-
ized. The patient populations of the studies varied in age, type of malig-
nancy, and duration/type of chemotherapy received. Additionally, the
types/routes of administered GnRHa varied, as did the outcome measures.
In studies with better-defined outcomes, the measures included examina-
tion of ovarian reserve, return of spontaneous menstruation/ovulation, hor-
monal changes during/after treatment, evaluation of cyclic ovarian
function versus development of premature ovarian failure (POF), and
pregnancy rates. Ovarian function/reserve was evaluated differently
among studies using patient reports, resumption of menses, or laboratory
analyses of pituitary gonadotropins and estradiol, and in some cases
inhibin B or anti-Muellerian hormone; antral follicle count by ovarian so-
nography was rarely used. With all 19 studies included in the meta-anal-
ysis, resumption of menses favored co-administration of a GnRHa during
chemotherapy (OR 1.83; 1.08-3.10). Excluding studies by Blumenfeld et
al. resulted in a reduced benefit; when all studies by Blumenfeld et al.
were excluded from the meta-analysis, no benefit was seen with GnRHa
co-administration (OR, 1.13, 0.78-1.64). Although some data sets were
limited, examining all studies no differences (OR, 95% CI) were seen
in amenorrhea (OR 0.46; 0.06-3.82), pregnancy rates (OR 1.05; 0.61-
1.81), laboratory measures of ovarian function (OR 0.77; 0.45-1.33),
restoration of ovarian function (OR 1.48; 0.37-5.96), maintenance of
menses (OR 0.l37; 0.078-1.98) and diagnosis of POF (OR 0.37;
0.09-1.02).

CONCLUSION: The benefit of administering GnRHa with chemotherapy
to preserve ovarian function in reproductive-age women is at best limited to
maintaining menses, with a marginally positive result driven by studies from
one group.
Supported by: NCI Hematology/Oncology Fellowship Program.
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ADOLESCENT SPERM BANKING IN NORTH AMERICA: RE-
SULTS FROM THE SBANK10 STUDY. J. L. Klosky,a

K. M. Russell,a H. Zhang,a Q. Huang,a W. H. Kutteh,b P. Brezina,b

J. L. Simmons,a L. R. Schover.c aSt. Jude Children’s Research Hospital,
Memphis, TN; bFertility Associates of Memphis, Memphis, TN; cThe
Univ. of Texas MD Anderson Cancer Center, Houston, TX.

OBJECTIVE: To describe the prevalence of sperm banking among adoles-
cent males newly diagnosed with cancer in the US and Canada, and to iden-
tify factors predictive of banking outcome.
DESIGN:A prospective single group quasi-experimental study designwas

utilized to test the contributions of psychological, demographic, develop-
mental, parent, provider, and medical factors on sperm banking outcome.
MATERIALS ANDMETHODS: At-risk adolescent males from 8 leading

pediatric oncology centers (13-21 years of age, N ¼ 146), their parents, and
medical providers completed self-report questionnaires within one week of
adolescent treatment initiation. A review of medical records was also con-
ducted. Logistic regression with a single covariate was utilized to test each
factor as a potential correlate of binary sperm banking outcome (bank
attempt/no bank attempt), while multi-covariate logistic regression was uti-
lized to model the overall contribution of these factors on sperm banking
outcome.
RESULTS: Among adolescents (Mean age ¼ 16.49 years, SD ¼ 2.02),

43.8% banked sperm, 2.1% had azoospermic samples, and 7.5% attempted
to provide a sample but were unsuccessful. When comparing these ‘‘attemp-
ters’’ (79/146) to ‘‘non-attempters’’ (67/146), uni-covariate tests revealed that
higher Tanner stage, adolescent perceptions of fertility risk, banking self-ef-
ficacy, and benefits of banking, along with history of masturbation, commu-
nication of fertility risk, and recommendations to bank by providers and
parents, associated with a banking attempt (ps range from .04 - < .001).
Uni-covariate findings for maternal, paternal, and provider factors will be
presented, along with an overall multi-covariate model for sperm banking
outcome.
CONCLUSION: This is the first large nationally representative study to

describe sperm banking practices among at-risk adolescents newly diagnosed
with cancer. Although findings suggest that banking is underutilized in this
group, modifiable factors associated with banking were identified. Implica-
tions for interventions designed to improve banking rates will be discussed.
Supported by:National Institute of Child Health and Human Development

(NICHD), R21 HD061296 (Klosky, PI).
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PHYSICIAN TRUNCATION OF FERTILITY PRESERVATION
COUNSELING LEADS TO DECREASED OPPORTUNITY FOR
CANCER PATIENTS. W. H. Salem,a J. M. Letourneau,b J. L. Chan,c

S.-W. Chan,a M. Cedars,a M. P. Rosen.a aDept. of Obstetrics, Gynecology
and Reproductive Sciences, University of California, San Francisco, San
Francisco, CA; bDept. of Obstetrics and Gynecology, University of North
Carolina at Chapel Hill, Chapel Hill, NC; cDept. of Obstetrics and Gynecol-
ogy, University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Women with gynecologic cancers (GYN) are counseled
about Fertility Preservation (FP) at a significantly lower rate than women
with non-GYN cancers. We sought to investigate the underlying themes
for patient-perceived communication barriers with regards to FP among
women with GYN cancers.
DESIGN: Cross sectional survey.
MATERIALSANDMETHODS: A total of 2537 women with a GYN can-

cer diagnosis between 1993-2007, aged 18-40 at time of diagnosis were con-
tacted from the California Cancer Registry. Information about demographics,
cancer, fertility desires and details regarding fertility counseling were
collected. Framework and content analysis was conducted to categorize pa-
tient perception of physician-patient interactions involving FP counseling
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based on the free text response to, ‘‘What did your doctor tell you about how
cancer treatment could affect your ability to have children?’’ Patients were
included in more than one category if distinct communication barriers
were expressed.

RESULTS: Among 2537 women contacted 1892 responses were
received with 1686 reporting a treatment which may impact fertility.
Among women with GYN cancers 51% received counseling regarding
FP. This represents a lower rate of counseling than women with non-
GYN cancers (OR 0.5 95% CI 0.4-0.6). 324 patients provided qualitative
answers to the free text response (14% excluded). While 11% had a posi-
tive experience, 75% identified communication barriers and poor FP coun-
seling. The reasons underlying poor counseling were due to 1) Physician
truncation of information (i.e. ‘‘You will have a hysterectomy so you can
no longer have children’’) (59%), 2) Negative physician attitude (5%), 3)
Incorrect knowledge (8%), 4) Nondisclosure/omission (29%), 5)
Patient intimidated to present topic (6%) and 6) Perceived urgency to start
treatment (7%).

CONCLUSION: These data suggest poor communication surrounding
fertility preservation for women diagnosed with GYN cancers. Most
notably, women felt that physician truncation was the largest commu-
nication barrier. Education surrounding FP counseling for these
women could address the disparity to enable cancer survivors with
positive counseling experiences and an opportunity to build a future
family.

Supported by: NIH/NCRR/OD UCSF-CTSI TL1 RR024129.
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THE EFFECT OF AMH SCREENING ON CHILDBEARING AND
FERTILITY PRESERVATION ATTITUDES. A. E. Batcheller,
S. Young, K. B. DiPaola, J. M. Sroga, M. A. Thomas. UC Center for Repro-
ductive Health, University of Cincinnati, West Chester, OH.

OBJECTIVE: To determine awareness of ovarian reserve testing and
fertility preservation between obstetrics and gynecology (OBG) and other
surgical residents (OSR), and to determine the impact of ovarian reserve
testing on childbearing and fertility preservation plans.

DESIGN: Descriptive study.
MATERIALS ANDMETHODS: 23 female OBG and 19 OSR residents

completed a survey assessing childbearing plans, knowledge of repro-
ductive decline with age, ovarian reserve testing, and fertility preserva-
tion. Subjects were offered anti-mullerian hormone (AMH) assessment
of their ovarian reserve. Those who choose testing completed an addi-
tional follow-up survey. Chi Square, Students t-test, and logistic regres-
sion were performed using SPSS v 21. Significance was defined as
p<0.05.

RESULTS: OBG were more aware of ovarian reserve testing and
fertility preservation than OSR (91.3% vs 15.8%, p<0.01). There was
no difference in age between the groups (OBG 28.9 yrs�2.1; OSR 29.3
yrs�2.5). Fewer OBG described their relationship status as single
(21.7%) compared to OSR (68.4%, p<0.01). Fewer OBG (47.8%) than
OSR (73.7%) stated their careers delayed their childbearing plans. OBG
planned to initiate childbearing earlier (26-34yrs) than OSR (35-39yrs,
p< .03). More participants were interested in exploring fertility preserva-
tion (OBG 43.5%, OSR 47.4%) than altering their childbearing plans
(OBG 34.8%, OSR 33.3%). Although 43.5% of OBG and 68.4% of
OSR reported an interest in ovarian reserve testing, 69.6% of OBG and
47.4% of OSR actually completed testing. There was no difference in
AMH levels for OBG (4.1ng/mL�3.4) and OSR (2.9ng/mL�3.6). In the
follow-up survey, 12.5% of OBG and 11.1% of OSR stated that their
AMH level altered their anticipated age of childbearing, while 18.8% of
OBG and 33.3% of OSR felt their reserve testing would cause them to
seek fertility preservation strategies.

CONCLUSION: Most women surveyed had an accurate knowledge of
age related fertility decline, but OBG were more aware of ovarian reserve
testing and fertility preservation options. Many participants choose to delay
their childbearing due to their career choice, and would consider fertility
preservation rather than changing childbearing plans. Fertility preservation
education should be offered to women in professional fields early in their
training.
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LIVE BIRTH WITH INTRAUTERINE INSEMINATION (IUH)
AFTER ORTHOTOPIC TRANSPLANTATION OF CRYO-
PRESERVED OVARIAN TISSUE IN A YOUNG PATIENT PREVI-
OUSLY TREATED WITH CHEMOTHERAPY FOR ASKIN’S
DISEASE. F. Lorenzo, M. Villamayor, P. J. Buzzi, G. Marconi,
M. Tiberon, E. T. Young. Instituto de Ginecolog�ıa y Fertilidad(IFER), Bue-
nos Aires, Bs.As., Argentina.

OBJECTIVE: To report the first case of live birth in South America after
cryopreserved ovarian tissue retransplantation in a cancer survivor patient.
DESIGN: Case report.
MATERIALS ANDMETHODS: In 2005 a 28 year old patient was seen in

consultation for fertility preservation before undergoing aggressive chemo-
therapy for a peripheral primitive neuroectodermal tumor (Askin tumor).
Several strips of ovarian cortical tissuewere obtained by laparoscopic approach
and preserved by slow freezing technique. The patient underwent surgical exci-
sion of four left thoracic ribs, and chemotherapy (cyclophosphamide, vincris-
tine, endoxan, actinomycin) completing 14 cycles, according to protocol
EURO EWING99. Clinical and biochemical ovarian failure was established.
RESULTS: In 2009 orthotopic transplantation of frozen-thawed ovarian

tissue was carried out by laparoscopy. Twelve tissue strips 1,5 -2 mm thick
were placed in the medullary portion of the right ovary, 2 tissue strips
were left in culture and 2 tissue strips were sent to pathology for histology
review. A biopsy procedure of the ovary confirmed absence of ovarian folli-
cles. Six months after transplantation the patient resumed regular menses. As
she requested fertility treatment four IVF cycles of were carried out. One
mature oocyte was obtained at each retrieval, resulting in the transfer of
one embryo each time with no clinical pregnancies. In April 2012 symptoms
of ovarian failure began and in September 2012 amenorrhea was established.
In February 2013 another laparoscopy was performed with the replacement
of ovarian tissue, this time in the left ovary, following the same technique and
strategy. In May 2013 spontaneous menses began. During ovulation moni-
toring an 18 mm follicle and an 8mm endometrium prompted an intrauterine
insemination which resulted in pregnancy. In January 2014, and after an un-
eventful pregnancy, a healthy baby boy was born and delivered by cesarean
section at 37 weeks of gestation, weighing 2,900 g.
CONCLUSION: This case highlights the importance of suggesting

ovarian tissue cryopreservation to all young female patients who require
potentially sterilizing treatment for cancer. Ovarian cortex cryopreservation
can be performed at short notice for those patients who require immediate
treatment and may allow resumption of normal cycles, natural conception
and assisted reproductive techniques. This is the first report of the birth of
a child following retransplantation of cryopreserved ovarian tissue and intra-
uterine insemination in South America.
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PRESERVING EGGS FOR MEN’S FERTILITY. A PILOT EXPERI-
ENCE WITH FERTILITY PRESERVATION FOR FEMALE-TO-
MALE TRANSSEXUALS IN SWEDEN. K. A. Rodriguez-Wallberg,
C. Dhejne, M. Stefenson, M. Degerblad, J. I. Olofsson. Karolinska Univer-
sity Hospital, Stockholm, Sweden.

OBJECTIVE: Lesbian, gay, bisexual, transgender (LGBT) rights in Sweden
have been regarded as some of the most progressive in Europe. In 2013, a pre-
viously valid requirement of sterilization for legalization of gender changewas
ruled unconstitutional in court. Hence, transsexuals may now be included in
clinical programsof fertility preservation (FP)before sex-reassignment surgery.
Our aim is to report a pilot experiencewith counseling andperformanceofFP in
transsexual men, as standards of care for FP in this clinical setting are lacking.
DESIGN: Prospective study at a University Hospital Reproductive Medi-

cine center.
MATERIALS ANDMETHODS: During 2013, nine transsexual men were

referred for FP. Clinical characteristics, FP procedures and their outcomes are
described. Patients’ psychological perceptions during the process were as-
sessed. The studywas approvedby the human ethics committee in Stockholm.
RESULTS: Seven men received reproductive counseling (mean age 27,4

� 6,0 y, range 19-35; mean time after diagnosis 4,0 � 2,8 y, range 1-7).
Two of the youngest patients were referred immediately after diagnosis
and had not yet initiated testosterone treatment. Three of the treated men
were on daily transdermal testosterone and two on intra-muscular injections
every 2-3 months. Two men had previously undergone surgery of reproduc-
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tive organs and 4 were mastectomized. In 6 cases (67%), the men chose to
undergo hormonal stimulation for oocyte vitrification. One man opted for
freezing of ovarian tissue retrieved at time of planned hysterectomy +
BSO. Serum gonadotropins, AMH and Inhibin-B concentrations were all
within normal ranges of reproductive age females. A protocol using GnRH
antagonist and letrozole alongside gonadotropins was used to maintain low
systemic estradiol levels and improve patients’ compliance. Upon transvagi-
nal egg retrieval, a mean of 13 oocytes with a maturity rate of 88% was ob-
tained. All oocytes were vitrified. Standard visual aids used to explain the
process of ovarian stimulation and egg retrieval were critizized by the
men, who considered the pictures offensive, by reminding them of the female
body. The men preferred illustrations allowing the perception of presence of
ovaries in a male body.

CONCLUSION: This is a first report of FP by oocyte vitrification among
transsexual men. Psychological aspects of FP could be evaluated during FP
counseling and treatment. High patient acceptance was observed by using
the letrozole protocol.

Supported by: Dr Rodriguez-Wallberg is Supported by grants from The
Swedish Research Council and Stockholm County Council.
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THE COMBINED PROCEDURE CAN BE USED ATANY PHASE OF
MENSTRUATION CYCLE IN BREAST CANCER PATIENTS
WHOSE OVARIAN TISSUE WAS CRYOPRESERVED FOR ONCO-
FERTILITY TREATMENT. S. Takae, Y. Sugishita, N. Yoshioka,
M. Hoshina, Y. Horage, Y. Sato, C. Nishijima, K. Kamoshita,
K. Kawamura, N. Suzuki. Obstetrics and Gynecology, St. Marianna Univer-
sity School of Medicine, Kawasaki, Kanagawa, Japan.

OBJECTIVE: The goal of this study is to determine the factors that affect
oocyte extraction efficiency when using the ‘‘combined procedure’’, whereby
oocyte retrieval follows cryopreservation of ovarian tissue.

DESIGN: Data were obtained retrospectively from the clinical records of
27 young breast cancer patients referred for fertility preservation.

MATERIALS AND METHODS: In the current study, all patients gave
written, informed consent in keeping with the Declaration of Helsinki, and
the study was approved by the institutional review board of St. MariannaUni-
versity. Drawing from clinical records, data were collected on the following
epidemiological parameters for breast cancer patients: the patient’s age, body
mass index, marital status, phase of menstruation (follicular or luteal) at the
time of operation, levels of anti-Mullerian hormone (AMH), phenotype of
breast cancer, whether the patient received treatment for breast cancer, and
laparoscopic surgical procedure. To investigate the correlations between
epidemiological factor and the number of extracted oocytes, we used a
non-parametric Spearman’s correlation coefficient by rank test. To investi-
gate the differences between epidemiological factors for the number of ex-
tracted oocyte, we used a non-parametric Mann-Whitney’s U test.

RESULTS: The mean age was 33.7 years, the mean AMH concentration
was 3.5 ng/ml, and the number of extracted oocytes was 8.2. Investigation
into the phase in the menstruation cycle (follicular or luteal) (P¼0.91), the
type of laparoscopic procedure (multiple-port or single-incision laparoscopy)
(P¼0.92), and the phenotype of breast cancer (either Luminal A with B)
(P¼0.59), revealed no significant difference between the groups regarding
the number of extracted oocytes. In addition, between follicular and luteal
phase, there was no significant difference regarding the survival rate and
maturation rate of oocyte. And also, analysis revealed that the number of ex-
tracted oocytes was well-correlated with the serum level of AMH and the pa-
tient’s age (coefficient of correlation: 0.57 and -0.45, respectively).

CONCLUSION: We conclude that the outcome of the ‘‘combined proce-
dure’’ depends upon the patient’s serum AMH levels and age. Importantly,
the ‘‘combined procedure’’ may be used during any phase of the menstruation
cycle to preserve the fertility of breast cancer patients.
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FERTILITY-SPARING TREATMENTOF STAGE 1 ENDOMETRIAL
CANCER AND COMPLEX ATYPICAL HYPERPLASIA: PREDIC-
TIVE FACTORS FOR REGRESSION AND REPRODUCTIVE
OUTCOMES. F. S. Chuong,a M. M. Yates,b J. Wu,a J. Garcia,a

L. Kolp,a M. S. Christianson.a aDepartment of Gynecology and Obstetrics,
Johns Hopkins Hospital, Lutherville, MD; bAdvanced Reproductive Special-
ists of Orlando, Winter Park, FL.

OBJECTIVE: To evaluate treatment efficacy and fertility outcomes
in women with complex atypical hyperplasia (CAH) or stage 1 grade
1 endometrial cancer (EC) who are treated with oral progestins
or other hormonal therapy rather than hysterectomy for fertility
preservation.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: We performed an analysis of women,

18-42 years old, seen in consultation at an academic fertility center for
CAH or EC from 2002 to 2014. Multivariate logistic regression models
were constructed to identify factors associated with cancer regression as
well as pregnancy; odds ratios (OR) with 95% confidence intervals (CI)
were calculated.
RESULTS: 39 patients, ages 26-42, were treated with a mean age of 34.6

and mean body mass index (BMI) of 34.9. 76.9% of patients (n¼30) had
EC and 23.1% had CAH (n¼9). Progestin treatment included megestrol ac-
etate (73.6%, n¼28), levonorgestrel intrauterine device (7.8%, n¼3) or
other progestin therapies (18.3%, n¼7). Pathologic regression was achieved
in 78.9% (n¼30) with a mean time to regression of 6.8 months. Uterine
synechiae were diagnosed by hysteroscopy in 17.9% of patients (n¼7).
Pregnancy was achieved in 39.4% (n¼15) with live birth in 21.0%
(n¼8). Among the pregnancies, 46.7% conceived with assisted reproduc-
tive technologies (ART), while the remainder were spontaneous pregnan-
cies (53.3%, n¼8). After adjustment, the only factor associated with
disease regression was increased education level (OR 8.6, 95% CI 1.16-
64.9). Age, race, BMI and parity were not statistically associated with
odds of regression. Factors associated with increased odds of pregnancy
included use of ART (OR 15.1,95% CI 2.1-107.5) and previous pregnancy
(OR¼15.8, 95% CI 1.2-199.4).
CONCLUSION: While fertility-sparing treatment for CAH and EC is a

reasonable and safe alternative to hysterectomy in young women desiring
pregnancy, clinicians should be aware that this patient population is at risk
for uterine synechiae. To optimize pregnancy, prompt initiation of ART
should be considered soon after disease regression.
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LOWANTRAL FOLLICLE COUNT (AFC) IS LINKED TO CYCLE
CANCELLATION AND LOW OOCYTE YIELD IN PATIENTS
TREATED WITH CHEMOTHERAPY. J. L. Chan, L. N. C. Johnson,
B. L. Efymow, C. R. Gracia. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Chemotherapeutic agents have a known gonadotoxic effect.
However it can be difficult to predict the exact impact these drugs may have
on response to ovarian stimulation. Few studies have evaluated the success of
assisted reproductive treatment (ART) in patients who have been exposed to
chemotherapy.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 78 chemotherapy-naive and 31 post-

chemotherapy patients who underwent ART between 1/2005 and 4/2014
were identified. Demographics, baseline ovarian reserve measurements,
IVF stimulation parameters and embryology data were obtained from
medical records. Demographic characteristics were summarized and
compared using X2, ranksum, and logistic regression modeling to identify
risk factors for cancellation and low oocyte yield, adjusting for con-
founders.
RESULTS: Compared to chemo-naive patients, post-chemo patients

were younger at consult (27 vs 32, p< .001) and at diagnosis (22 vs
31, p< .001). AFC was lower in post-chemo patients (8 vs 16,
p¼ .0004) but there was no difference in baseline FSH levels (6.2 vs
5.1, p¼ .3). Breast cancer was the most common cancer in pre-chemo pa-
tients (56%), while hematologic cancers were most common in post-
chemo patients (68%, p< .001). Those who were post-chemo were
more likely to be cancelled during stimulation (29 vs 2%, p< .001).
Among those that went to retrieval, there were no differences in total
number of oocytes retrieved (10 vs 11, p¼ .6) or mature oocytes retrieved
(8 vs 8, p¼ .8), despite higher starting (464 vs 313, p< .001) and total
gonadotropin doses (4350 vs 3439, p¼ .03) in post-chemo patients.
Comparing post-chemo patients who were cancelled with those who
were not, median alkylator score was higher in patients who were
cancelled (4.7 vs 1.3, p¼ .047). AFC (2 vs 10, p¼ .003) and peak estra-
diol (149 vs 1946, p< .001) were significantly lower in the post-chemo
group. In both pre- and post-chemo patients, all patients with AFC <3
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were cancelled. In multivariate models, AFC %6 was consistently asso-
ciated with cycle cancellation and low oocyte yield (<6) across all
models.

CONCLUSION: Patients exposed to chemotherapy are more likely to be
cancelled during stimulation as compared with those that are chemo-
therapy-naive. Among patients who underwent retrieval, oocyte yield
was similar in pre- and post-chemotherapy patients. AFC was the factor
most strongly associated with cycle cancellation and oocyte yield. As
expected, post-chemotherapy patients had higher rates of cycle cancella-
tion but did equally well as chemotherapy-naive patients if they reached
retrieval.

Supported by: NIH T32 HD007440 (LJ).
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EXPEDITING THE TIME FROM DECISION TO EGG RETRIEVAL
IN THE ONCOFERTILITY PATIENT: USE OF LUTEAL PHASE
STIMULATION. E. S. Constance, M. C. Goering, S. A. Krieg. Obstetrics
and Gynecology, University of Kansas Medical Center, Kansas City, KS.

OBJECTIVE: The aim of this study is to describe the successful use of
luteal stimulation to expedite ovarian stimulation in the setting of urgent in
vitro fertilization (IVF) for fertility preservation.

DESIGN: Retrospective case series.
MATERIALS ANDMETHODS: A retrospective case series of oncofer-

tility patients treated at the University of Kansas Medical Center who pre-
sented during the postovulatory period. Under an IRB approved protocol,
the records of all women presenting for ovarian stimulation and egg
retrieval for the purpose of freezing oocytes or fertilized embryos prior
to undergoing cancer treatment from 1/1/13 to 2/14/14 were reviewed.
Patient demographics and clinical information regarding oocyte stimula-
tion protocols and results were recorded. All patients who began stimula-
tion during the postovulatory period were included in the study. Patients
began stimulation with gonadotropin releasing hormone (GnRH) antago-
nist and recombinant follicle stimulating hormone on the day of presenta-
tion. Patients were then monitored by serial estradiol levels and ultrasound
until they had at least two follicles measuring greater than 17mm, at
which time they were triggered with 10,000 IU of human chorionic gonad-
otropin or 4 mg of GnRH agonist. Oocyte retrieval was performed 36
hours after trigger and either oocytes or blastocysts were frozen per
patient preference.

RESULTS: During the study period, 5 oncology patients underwent IVF
with ovarian stimulation post-ovulation. The mean age of patients in the
study was 29.2 years and all patients were nulliparous. All 5 women under-
went oocyte retrieval with a median of 18 oocytes retrieved per patient (range
5-28) and a median of 9 MII oocytes per patient (range 2-24). All 5 women
had either oocytes or fertilized embryos of adequate quality for cryopreser-
vation. One woman underwent freezing of 8 unfertilized oocytes and 4
women underwent freezing of blastocysts with a median of 7 blastocysts
per patient (range 1-12).

CONCLUSION: Luteal phase stimulation provides a safe and effective
option for oocyte and/or embryo cryopreservation for patients requiring
gonadotoxic medications. As the number of young cancer survivors in-
creases, so does the need for efficient and effective methods of fertility
preservation prior to the initiation of treatments that can cause infertility.
By eliminating the need to wait until cycle day one to initiate ovarian
stimulation, this protocol avoids potentially detrimental delays in cancer
treatment while allowing young cancer survivors the opportunity to retain
future fertility.
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CHOLESTEROL AND DESMOSTEROL IN TWO SPERM POPULA-
TIONS SEPARATED ON SIL-SELECT GRADIENT. A. H. Hassan,a

A. A. Zalata,b A. Christophe,c F. Comhaire,c T. Mostafa.d aDermatology
and Andrology, Mansoura Faculty of Medicine, Mansoura, Egypt; bMedical
Biochemistry, Mansoura Faculty of Medicine, Mansoura, Egypt; cEndocri-
nology, Gent Faculty of Medicine, Gent, Belgium.

OBJECTIVE: To identify cholesterol and desmosterol composition of hu-
man spermatozoa of two sperm populations separated on Sil-Select gradient.

DESIGN: A prospective study.

MATERIALS AND METHODS: Forty-eight males were divided into
four groups namely healthy men (n ¼ 13), asthenozoospermia (n ¼ 11), as-
thenoteratozoospermia (n ¼ 10) and oligoasthenoteratozoospermia (n ¼
14). Sperm cholesterol and desmosterol were estimated in two human sperm
population separated by centrifugation in a discontinuous Sil-Select
gradient.
RESULTS: cholesterol and desmosterol were the major sterols in hu-

man spermatozoa. Spermatozoa recovered from upper/lower layer inter-
face (fraction I) had low fertilization potential, while those from the
base (fraction II) had high fertilization potential. Median values of
cholesterol and desmosterol in fraction I were 2.55 micromol and 0.77
micromol/10(9) spermatozoa and in fraction II were 1.16 micromol and
0.27 micromol/10(9) spermatozoa. Cholesterol/desmosterol ratio was
significantly higher in fraction II than I (4.8 vs. 3.2, p < 0.01). Choles-
terol, desmosterol, total phospholipids and sterols/phospholipids were
negatively correlated with sperm concentrations, sperm motility, linear
velocity, normal sperm morphology and acrosome reaction percentage
whereas cholesterol/desmosterol ratio was positively correlated with these
parameters.
CONCLUSION: The difference in sterol composition of sperm subpopu-

lations separated on Sil-Select gradient suggests that composition of sterols is
related to sperm functions.
Supported by: Mansoura Faculty of Medicine.
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PATIENT SATISFACTION IS BEST PREDICTED BY LOW DECI-
SIONAL REGRET AMONG WOMEN WITH CANCER SEEKING
FERTILITY PRESERVATION COUNSELING (FPC). S.-W. Chan,a

D. Cipres,a A. Katz,a E. E. Niemasik,b C.-N. Kao,a M. P. Rosen.a aObste-
trics, Gynecology, and Reproductive Sciences, University of California, San
Francisco, San Francisco, CA; bObstetrics and Gynecology, Weill Cornell
Medical College, New York, NY.

OBJECTIVE: Previous work has shown that among women diagnosed
with cancer who seek pre-treatment FPC, those who pursue fertility preser-
vation (FP) have decreased decisional regret1. We sought to determine
whether patient satisfaction was more closely related to decisional regret
or undergoing FP itself.
DESIGN: Prospective survey.
MATERIALS AND METHODS: From January 2011 to February 2014,

reproductive aged women with a new diagnosis of cancer who presented
for FPC were consented. Women completed surveys at 4 timepoints (T):
1) before and 2) after a consultation, 3) after making a decision about
FP, before initiating cancer treatment and 4) 6-8 months later. At T3 &
T4, participants were administered a 5-item decisional regret scale and
a decisional regret score (DRS) was obtained. Participants were also asked
to rate their satisfaction related to decision-making and treatment out-
comes at T3 & T4, respectively. Univariate analyses with Analysis of
Variance (ANOVA) and linear regression were first used to determine if
undergoing FP and/or decisional regret were associated with satisfaction
scores. Next, Analysis of Covariance (ANCOVA) tests were used to deter-
mine the relationship between undergoing FP and DRS with satisfaction
scores.
RESULTS: 189 women were recruited with a 94% accrual rate. The mean

age was 33.6 yrs. 51.4% underwent FP. At T3, high participant satisfaction
with the decision-making process was associated with both low decisional
regret (r¼ -0.45, P<0.0001) and undergoing FP (P¼0.037). In multivariate
analyses, undergoing FP was no longer associated with satisfaction after
controlling for decisional regret (P¼0.727). However, decisional regret re-
mained a significant predictor of satisfaction regardless of whether or not a
woman underwent FP (P<0.0001). At T4, patient satisfaction was still pre-
dicted by DRS (r¼-0.076, P¼<0.0001) and undergoing FP (P<0.0001), and
again low decisional regret was strongly associated with high satisfaction
even after controlling for whether or not a woman underwent FP
(P<0.0001).
CONCLUSION: These data demonstrate that low decisional regret is

the best predictor of patient satisfaction, and that adequate counseling
aimed at minimizing future regret can result in maximal satisfaction
even in women who forgo FP. In order to maximize long-term satisfaction,
FPC should focus on enabling patients to make an active decision
about FP.
Supported by:NIH/NCRR/ODUCSF-CTSI Grant Number TL RR024129.
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EFFICACY OF SERUM FOLLICLE-STIMULATING HORMONE
LEVEL MONITORING DURING LETROZOLE-GONADOTROPIN
OVARIAN STIMULATION CYCLES. J. Kim,a,b V. Turan,a,b

G. Bedoschi,a,b K. Oktay.a,b aNew York Medical College, Valhalla, NY; bIn-
novation Institute for Fertility Preservation and IVF, New York, NY.

OBJECTIVE: To investigate the feasibility and efficacy of monitoring
serum follicle–stimulating hormone (FSH) levels during letrozole-FSH
ovarian stimulation cycles for fertility preservation (FP).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: One-hundred and thirty eight women

diagnosed with stage %3 breast cancer, who underwent ovarian stimula-
tion with a letrozole-FSH protocol for FP were included. Serum FSH
levels were measured throughout the cycle monitoring. Stimulation out-
comes such as number of total and mature oocytes retrieved were
recorded.

RESULTS: The multivariate analysis revealed that serum FSH levels
both on 5th day of stimulation (FSH-5) and trigger day (FSH-t) had signif-
icant inverse relationship with number of total oocytes (p¼0.008 and
p<0.0001) and mature oocytes (p¼0.04 and p<0.0001) retrieved after ad-
justing age, body weight and FSH dose administered. The risk of OHSS
(>15 total oocytes) was significantly higher when FSH-5 %22 mIU/mL
(OR:14.3,;95% CI:2.5, 81.4) and FSH-t%23mIU/mL (OR:5.3; 95%
CI:1.8, 16.0). When FSH-t was greater than 26 mIU/mL, the risk of poor
response (<5 oocytes or <4 mature oocytes) was significantly higher
(OR:3.7 (95% CI: 1.4, 10.1)

CONCLUSION: Serum FSH level monitoring may improve safety margin
of ovarian stimulation. Serum FSH on the 5th and trigger day of stimulation
may be predictive of oocyte retrieval outcomes. The additional information
gained from serum FSH monitoring may enhance outcomes in FP cycles us-
ing letrozole and FSH.

Supported by: NIH RO1 HD053112 and R21 HD061259.
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THE USE OF A ‘‘DOUBLE TRIGGER’’ FOR FERTILITY PRESER-
VATION IN POOR RESPONDERS. F. S. Pacheco,a,b A. Small,b

C. Acosta,a K. Acosta,a S. Dunn,a K. Oktay.a,b aInnovation Fertility Preser-
vation & IVF, New York, NY; bNew York Medical College, Valhalla, NY.

OBJECTIVE: In the practice of fertility preservation, poor responder pa-
tients present a special challenge, as often there is no time for repeated cycles.
It is therefore crucial to investigate methods to improve mature oocyte yield
from every follicle. Our objective was to test a ‘‘double-trigger’’ approach to
determine if oocyte maturity and D-3 embryo development can be improved
in this population of patients.

DESIGN: Retrospective.
MATERIALS AND METHODS: Seventeen cycles from 6 women under-

going fertility preservation for various indications were deemed poor re-
sponders based on the Bologna criteria1. All were stimulated with FSH
(300-450 IU) with or without letrozole 5 mg added throughout. A GnRH
antagonist was given when the lead follicle diameter reached R13 mm,
and when the same reachedR17-mm, hCG (1000 IU - 2500 IU) and leupro-
lide acetate (40-80 IU) were given 30-34 hours before retrieval. Trigger day

was influenced by the follicle cohort, length of stimulation and in one case,
cancer treatment start date. LH surge was confirmed next morning. During
retrieval, each follicle was aspirated separately to identify the association
of size with oocyte maturity. Those that were M-II were either vitrified (2 pa-
tients, 3cycles) or subjected to ICSI (4 patients, 14 cycles) and cryopreserved
on D-3 stage.
RESULTS: From the 17 cycles, 40/74 follicles were %13 mm on the

trigger day. These yielded 47 oocytes of which 38 were mature (72%).
13 mature oocytes originated from follicles %13mm , resulting in 62%
(13/21) maturity rate. This was compared to the maturity rate of 96%
(25/26) from follicles R13-mm (p¼0.003). Strikingly, 8 MII oocytes
were retrieved from follicles %10 mm (62% MII rate), showing a
similar maturity rate to those 10-13 mm follicles. Of those MII, 7
were cryopreserved and remaining were ICSIed resulting in the cryo-
preservation of 27 D3-embryos (D3 embryo rate¼87%). Of the 9
immature oocytes, 8 came from follicles %13-mm, 2 matured in vitro,
further increasing the total mature oocyte yield to 71.4% for follicles
%13 mm.
CONCLUSION: We presented novel evidence that mature oocytes can be

obtained from very small follicles. The double trigger approach described
here maybe helpful in improving mature oocyte yield from small follicles
in poor responders and possibly when there is insufficient time to perform
a full-length ovarian stimulation.
Supported by: NIH R01 HD053112; R21 HD061259
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CO –TRANSPLANTATION OF OVARIAN TISSUE WITH
ENDOTHELIAL CELLS FOR REDUCTION OF GRAFT
ISCHEMIA. L. Man, D. Reichman, K. Chao, Z. Rosenwaks,
G. Schattman, D. James. The Ronald O. Perelman & Claudia Cohen Center
for Reproductive Medicine, Weill-Cornell Medical College, New York, NY.

OBJECTIVE: Graft ischemia due to suboptimal revascularization is a ma-
jor hurdle towards implementation of efficient ovarian cryopreservation in
clinical practice. Endothelial cells (ECs) exhibit unique paracrine signals
that foster tissue regeneration and revascularization; co-engrafting ovarian-
specific ECs with ovarian tissue in heterotopic locations may greatly foster
viability, maximizing outcomes.
DESIGN: Murine ovarian tissue transplantation model.
MATERIALS AND METHODS: Ovaries from RFP (red fluorescent

protein) mice were engrafted into age-matched, oophorectomized
VEGFR2-GFP (Vascular endothelial growth factor receptor 2) recipi-
ents, in which endothelial cells fluoresce green; ovaries from
VEGFR2-GFP mice were engrafted into oophorectomized RFP mice to
assess the origin of new vessels (host versus graft). Tissue-specific
ECs were isolated from adult mice, expanded in vitro, and labeled
with a third fluorescent protein (Crimson) using lentiviral transduction.
Wild-type B6 mouse ovaries (10-12 wk old) were transplanted into
flanks of oophorectomized WT recipient B6 mice with co-transplanta-
tion of GFP-labeled ECs. Each mouse served as its own control, with
a contralateral engraftment site without ECs. Engrafted tissue was har-
vested at multiple time points (1–4 weeks) and assessed for contribution
of exogenous, host and graft-derived ECs to the transplant as well as de-
gree of functional revascularization (lectin perfusion) in EC-adjuvant
versus control engraftment sites. Histologic sections were analyzed us-
ing confocal microscopy.
RESULTS: Graft revascularization occurred in both directions, with

new vessels arising in the graft originating from the host, and new vessels
in the host originating from the graft. Ovarian transplants with co-trans-
plantation of ECs exhibited robust engraftment. Exogenous GFP-labeled
ECs were present throughout the area of transplantation, within ovarian
stroma, and, notably, in theca and granulosa cell layers of the follicles
themselves.
CONCLUSION: Exogenous ECs contribute to neovascularization and

reperfusion of transplanted ovary. Further study is warranted to deter-
mine whether organ-specific subtypes of ECs preferentially benefit en-
grafted tissue. Moreover, genetically modified ECs engineered to
secrete specific paracrine factors will establish a novel platform to test
factors that foster or hinder optimal engraftment and, more broadly, to
interrogate molecular influences that affect follicle viability, recruitment,
and maturation.
Supported by: Entirely internal (CRMI funding).

TABLE 1. OR for poor response and high risk of OHSS at calculated cut-off

values from ROC analysis

Poor response High risk of OHSS

Day 5 FSH > 32 mIU/ml - OR
(95% CI): 5.2a (0.8 - 34.1)

Day 5 FSH % 22 mIU/ml -
OR (95% CI): 14.3a

(2.5 - 81.4)
Trigger Day FSH > 26 mIU/ml

- OR (95% CI): 3.7b (1.4 - 10.1)
Trigger Day FSH % 23 mIU/ml -

OR (95% CI): 5.3b (1.8 - 16.0)

aAdjusted for age at stimulation, weight and starting FSH dose. bAdjusted for
age at stimulation, weight and total FSH dose.
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WHOLE OVARY VITRIFICATION WITHOUT DMSO: A VIA-
BLE OPTION FOR IN VITRO MATURATION OF
FOLLICLES? K. Holoch, S. Ploskonka, J. Goldberg, N. Desai. Obstet-
rics, Gynecology and Women’s Health Institute, Cleveland Clinic Founda-
tion, Cleveland, OH.

OBJECTIVE: The optimal ovarian cryopreservation technique is still to be
determined. It has been suggested dimethyl sulfoxide (DMSO) is harmful to
tissues [1,2]. We determine if cryopreservation using vitrification media with
DMSO negatively affect the survival, growth and in vitro maturation of fol-
licles after thaw.

DESIGN: Prospective cohort.
MATERIALS AND METHODS: Ovaries were dissected from 12-14 day

old C57BL/6J mice. Two vitrification protocols were tested. Group A ovaries
were equilibrated 15 min in 7.5% EG/7.5% DMSO, then in 15% EG/15%
DMSO with 0.5M sucrose for 5 min before vitrification. Group B ovaries
were incubated in a solution containing 40% EG, 30% (w/v) Ficoll and
1M sucrose for 5 min, then vitrified. Ovaries were vitrified by plunging
directly into LN2-filled vials. For histological analysis, vitrified-warmed
ovaries were fixed and embedded. Serial sections of 5 mm thickness were
stained with H&E. Number of primordial, primary and secondary follicles
were tabulated. For in vitro follicle maturation, thawed ovaries were exposed
to collagenase. Follicles were isolated and cultured for 10-12 days inMEM a
with 5% FBS and 100IU FSH before triggering final maturation with hCG.
Percent germinal vesicle breakdown (GVBD) and metaphase II oocytes
was determined.

RESULTS: Viable follicles were isolated from ovaries vitrified by both
protocols. In Group A, 87% of oocytes in follicles (n¼ 15) underwent
GVBD, resulting in a M1 or M2 oocyte (40% and 47%, respectively). In
Group B, the rate of GV breakdown was 82%, with 27% of oocytes devel-
oping to M1 and 55% toM2 (n¼ 11). Mean follicular diameter at start of cul-
ture was the same in Group A and B, 132 � 24 mm and 119 � 26 mm,
respectively. Starting oocyte diameter was 61-69 mm in both groups. By
the end of culture, Group A follicles measured 261 � 125 mm as compared
to 319 � 110 mm in group B. Overall growth of the follicle in culture was
similar. Oocyte diameters were 69.4 � 2.6 mm and 70.1� 5.6 mm in groups
A&B, respectively. Histological assessment of representative tissue sections
from both protocols failed to reveal any gross differences. In Group A, of the
152 follicles counted 43% were primordial, 28% primary and 29% were sec-
ondary as compared to 48%, 23% and 29%, respectively in Group B
(n¼156).

CONCLUSION: Vitrification methods without DMSO may be a viable
alternative for vitrification of ovarian tissue in this animal model. However,
more data is needed to determine if DMSO-free cryoprotectant solutions
offer any clear advantage.
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RANDOM START CONTROLLED OVARIAN STIMULATION RE-
SULTS IN HIGH OOCYTE DEVELOPMENTAL COMPETENCE
AND EMBRYO QUALITY. H. Cakmak, E. Mok-Lin, A. Katz,
E. Harris, C. Chin-Yu, M. Cedars, M. Rosen. UCSF, San Francisco, CA.

OBJECTIVE: Random start controlled ovarian stimulation (COS), where
a patient can be stimulated upon presentation regardless of the menstrual cy-
cle phase, is an emerging method for oocyte/embryo cryopreservation in can-
cer patients. Previously, our group demonstrated that follicular development
and oocyte yield were similar with random and conventional (early follicular)
start COS protocols. In this report, we aimed to compare oocyte maturity/
competence and embryo quality in random and conventional start COS,

and assess the impact of progesterone and corpus luteum (CL) on follicle
development.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: From 2011 to current, 212 cancer pa-

tients undergoing fertility preservation treatment that were receiving antag-
onist protocols were included in the study. 136 patients underwent
conventional start and 76 (32 late follicular and 44 luteal phase start) under-
went random start protocol.
RESULTS: There was no difference in age and AFC across the groups.

Number of dominant follicles (R13mm) on the day of trigger, mature oo-
cytes retrieved, maturity rate (MII/total oocyte ratio) and mature oocyte
yield (MII/AFC ratio) were similar across the groups (Table). In luteal
phase start cycles, progesterone levels were not associated with mature
oocyte number, fertilization rate, and embryo quality. The ovary with CL
had similar number of dominant follicles (R13 mm) compared to patient’s
other ovary on the day of trigger shot (6 (4.5-9.5) vs 7 (5-9.25); median (in-
terquart. range)). There was no difference in fertilization rates and the ratios
of high quality day 3 embryos per fertilized oocytes across the groups
(Table).
CONCLUSION: Both late follicular and luteal phase start COS protocols

are as effective as conventional COS without adversely affecting the oocyte
maturity/developmental competence and embryo quality. Progesterone and
CL have no negative impact on follicle development and competence of
the oocyte.

CRYOPRESERVATION
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THE EVOLUTION OF OOCYTE CRYOPRESERVATION (OC):
LONGITUDINALTRENDS ATA SINGLE CENTER. K. N. Goldman,
P. A. Labella, J. A. Grifo, D. McCulloh, N. Noyes. Obstetrics and Gynecol-
ogy, New York University Langone Medical Center, New York, NY.

OBJECTIVE: To characterize changing trends in elective (E) and medical
(M) OC at our institution.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: All E-OC and M-OC cycles performed

from 2005-present were examined by year. Excluded cycles: those for non-
malignant medical or religious indications, donor OC, part of a clinical trial,
lack of sperm on day of oocyte retrieval (OR) or performed emergently. Cy-
cle parameters were compared by year of treatment: age, gonadotropin (GN)
dosage, peak serum estradiol (E2), no. stim days, and total oocytes and meta-
phase II (MII) retrieved and cryopreserved. Data were analyzed using AN-
OVA and t-test, p< .05.
RESULTS: 1,439 E-OC and 186 M-OC cycles (including 14 combined

embryo/OC cycles) were performed from 2005-present. For E-OC, the
steepest rise in cycle volume occurred from 2005-2006 (7:2005 vs.
381:2013). From 2009-2013, the no. of E-OC cycles/y increased �36%
while the number of M-OC cycles remained constant. Significantly, the
avg E-OC pt age decreased from 40y in 2005 to 38y in 2013 (p< .0001),
while the average M-OC pt age remained stable (p>.05). From 2005-
2013, total GN dosage, max E2, and cycle duration increased (p< .0001)
in E-OC, but not in M-OC. Although NS, the no. of oocytes retrieved/cy-
cle/y increased steadily in E-OC (2005:12 up to 2013:16) but was stable
in M-OC. The no. of MIIs cryopreserved has not changed over time for
E-OC (range 10-11) or M-OC (range 6-17). Comparable or greater nos.
of MII oocytes were retrieved and cryopreserved in M-OC cycles compared
to E-OC. 83 E-OC (excluding PGS after IVF) and 6M-OC thaw cycles have
resulted in live birth rates of 37% (E-OC, avg age 37.3y) and 50% (M-OC,
avg age 35y).

TABLE. Comparison between conventional, late follicular and luteal start IVF cycles.

Conventional Start Late Follicular Start Luteal Start p value

FolliclesR13 mm 12.5 (6.5-17) 14.0 (9.0-19.5) 13.0 (8.5-16.5) NS
MII oocytes retrieved 11 (6.5-16) 12.0 (7.0-16.5) 10.0 (5.5-15) NS
MII oocyte/total oocyte ratio 0.71 (0.60-0.82) 0.75 (0.63-0.83) 0.72 (0.60-0.84) NS
Mature oocyte/AFC ratio 0.83 (0.46-1.12) 0.91 (0.64-1.27) 0.86 (0.58-1.17) NS
Fertilization rate (2PN/MII) 0.79 (0.67-0.85) 0.86 (0.78-1.00) 0.87 (0.76-1.00) NS
High quality Day3 embryos/2PN 0.92 (0.76-1.00) 0.91 (0.81-1.00) 0.88 (0.83-1.00) NS

Median (interquart range), NS: not significant.
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CONCLUSION: The age of presentation for E-OC has decreased while
demand steadily rises, likely reflective of improved technology in the context
of heightened public awareness surrounding age-related infertility. Notably,
outcomes for women undergoing E-OC and M-OC are comparable and have
resulted in live birth rates commensurate with IVF national averages, con-
firming that both E-OC and M-OC represent viable and successful alterna-
tives for postponing parenthood, regardless of indication.
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OUTCOMES FROM FRESH IVF CYCLES ARE COMPARABLE TO
OOCYTE WARMING CYCLES IN PATIENTS WHO CHOOSE TO
ELECTIVELY CRYOPRESERVE THEIR OOCYTES. J. Linn,
C.-C. Chang, S. Chhatriwala, T. Elliott, D. Shapiro, Z. P. Nagy. Reproduc-
tive Biology Assoicates, Atlanta, GA.

OBJECTIVE: Oocyte cryopreservation by vitrification has been proven to
be an efficient approach; however there is limited data on cycle outcomes
when performed in infertile patients who chose this approach to avoid embryo
cryopreservation. Therefore, we collected and analyzed data from patients that
chose to cryopreserve a portion of their oocytes for ethical / moral reasons and
compared the results from the fresh IVF cycle with the warming cycle.

DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: From October 2007 to October 2013,

114 patients chose to cryopreserve a portion of their freshly retrieved oocytes
for ethical/moral reasons and from those, 37 patients returned for oocyte
warming. Clinical and laboratory data from these 37 patients were analyzed
and compared to the fresh cycle outcomes of the sibling oocytes. All oocytes

were vitrified/warmed using the minimal volume technique. All insemina-
tions were performed by ICSI. If HCG was positive, fetal cardiac activity
was measured by ultrasound 6-7 weeks after transfer.
RESULTS: Table.
CONCLUSION: This study demonstrates that elective oocyte cryopreser-

vation for ethical reasons provides comparable results to fresh
cycle outcomes and may be used as an alternative to embryo cryopreservation.
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PROSPECTIVE STUDY COMPARING SURVIVAL AND MEIOTIC
RESUMPTION RATES OF IMMATURE OOCYTES FROM IN VI-
TRO MATURATION AND STIMULATED CYCLES IN CANCER
PATIENTS. C. Sifer, O. Sellam, N. Sermondade, C. Sonigo,
J.-N. Hugues, A. Benoit, C. Poncelet, M. Grynberg. IVF Unit, Universitary
Hospital Jean Verdier, Bondy, France.

OBJECTIVE: The present investigation aimed at assessing: (i) whether
vitrification of immature oocytes retrieved from unstimulated cycles or after
controlled ovarian hyperstimulation (COH) performed in cancer patients
seeking fertility preservation have comparable survival (SR) and meiotic
resumption rates (MRR) after in vitro maturation (IVM) (ii) the SR of
germinal vesicle stage (GV) oocytes in cancer patients in comparison to those
observed with metaphase 2 oocytes vitrified in healthy controls.
DESIGN: From November 2013 to January 2014, twenty-two patients

suffering from cancer, candidates to oocyte vitrification in unstimulated
(IVM group, n¼10) or after COH (COH group, n¼12) were prospectively
studied. In addition, 7 egg donors having vitrified metaphase 2 oocytes
were used as a controls (control group).
MATERIALS AND METHODS: Thirty-two GVoocytes at Day 1 recov-

ered from IVM cycles and 34 GV oocytes at Day 0 obtained after COH
were vitrified using the cryotop device. Warming was immediately performed
after freezing and oocytes having survived were cultured for 24 hours into
appropriate media. GVoocytes having reached metaphase 1 or 2 stages were
considered as competent for meiosis. In the same period, 36 metaphase 2 oo-
cytes vitrified/warmed from healthy controls allowing the calculation of a SR.
RESULTS: SR of vitrified oocytes after warming were of 88.0, 86.3 and

88.1% in the IVM, COH and control groups, respectively. Although SR
were similar in all groups (overall p value: p¼0.88), the MRR of GVoocytes
in IVM group was significantly lower when compared with COH groups
(16.5 vs. 56.8%; p¼0,018).
CONCLUSION: Our findings surprisingly indicate that GV vitrified oo-

cytes recovered from unstimulated or after COH in cancer patients display
similar SR as metaphase 2 oocytes of healthy women. Furthermore, in
women suffering from cancer, the meiotic competence of vitrified GV oo-
cytes is dramatically reduced when oocytes are recovered during an unstimu-
lated cycle. Further investigation is needed to distinguish possible direct
deleterious effects of vitrification procedures or an overall decreased intrinsic
meiotic competence of oocytes retrieved from small antral follicles.
Supported by: University Hospital Jean Verdier, Paris 13.
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UTILITY AND RELIABILITY OF TEST VIALS IN CRYOPRESER-
VATION OF HUMAN SEMEN. C. F. S. Jensen,a,b D. A. Ohl,a

J. Sonksen,b A. M. Da Rocha,a L. M. Keller,a G. D. Smith.a aUniversity
of Michigan, Ann Arbor, MI; bHerlev University Hospital, Herlev, DK,
Denmark.

OBJECTIVE: Sperm cryopreservation is an essential tool in preservation of
fertility in oncology and vasectomy patients, and when male partners are un-
available during assisted reproductive technologies (ART). Test vials (TVs)
are used to determine cryosurvival (CS) and are important for cryopreservation
decision making and ART counseling; yet no agreement exist on optimal TV
protocols. This study investigated efficacy of pre-freeze semen parameters and
TVs in predictingCSof futureART procedure vials (ARTVs) and the necessity
of obtaining a TV for every ejaculate a patient supplies.
DESIGN: Prospective study.
MATERIALS ANDMETHODS: Patients having semen cryopreservation

between 2004-11 had one TV and ARTVs frozen per ejaculate. Test vials
were thawed within 24h of freezing to calculate CS (post-thaw motility/
pre-freeze motility). The relative predictive importance (RPI) of pre-freezing
parameters to CS of TVswas calculated using forward stepwise linear regres-
sion (ad.r2). Mann-Whitney U test (MWU) and Spearman’s correlation coef-
ficient (r2) were calculated to determine the efficacy of TVs in predicting CS
of ARTVs within the same ejaculate and CS of TVs and ARTVs in different
ejaculates within the same patient.

Trends in OC

Year E-OC: agea (no. of cycles) M-OC: ageb (no. of cycles)

2005 40�2 (7) 36.2�1 (3)
2006 39.7�3 (40) 29.9�8 (6)
2007 39.4�3 (35) 36.3�4 (5)
2008 39.1�3 (84) 31�7 (15)
2009 38.9�3 (125) 29�7 (21)
2010 38.5�3 (198) 32.3�6 (40)
2011 38.3�3 (262) 30.9�8 (30)
2012 38.1�3 (307) 28.6�7 (34)
2013 37.9�3 (381) 30.7�8 (32)

Mean�SD. a¼p< .0001; b¼NS.

Fresh IVF cycle vs Warming Cycle

FRESH IVF
CYCLE

WARMING
CYCLE

# PATIENTS / CYCLES 37/37 37/42
AVG. AGE � S.D. 32.6 +/- 3.70 33.6 +/- 3.51
AVG. PEAK E2 � S.D. 3764 +/- 1749 -
AVG. DAYS OF

STIMULATION � S.D.
13 +/- 1.67 -

AVG. # OOCYTES
RETRIEVED

31.6 -

AVG. # MII OOCYTES �S.D. 22.8 +/- 10.9 -
AVG. # MII VITRIFIED � S.D. 13.9 +/- 8.9 -
AVG. # MII WARMED � S.D. - 9.6 +/- 7.48
SURVIVAL RATE �S.D. (n) - 82.9% (335/404)
AVG. No. OOCYTES

INSEMINATED �S.D.
9.2 +/- 5.31 8.0 +/- 6.72

FERTILIZATION RATE
�S.D. (n)

71.5 % (244/341)
+/- 3.88

77.9% (261/335)
+/- 5.3

BLASTOCYST RATE
�S.D. (n)

43.0% (105/244)
+/- 2.84

49.8% (130/261)
+/- 3.01

AVG. # EMBRYOS
TRANSFERRED

1.4 1.7

IMPLANTATION
RATE (n)

16% (8/50) 25% (17/68)

CLINICAL PREGNANCY
RATE (n)

33% (7/21) 41% (14/34)
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RESULTS: Progressive motility was the best indicator of TV CS amongst
initial semen parameters, yet was of modest RPI and correlation (68% of the
effect; r2¼0.5, p<0.05; n¼703) and was not an indicator of ARTV CS
(r2¼0.1, p>0.5; n¼30). Cryosurvival of TVs (81%�3%; mean�SE) and
ARTVs (83%�3%) from the same ejaculate were similar and correlated
(p>0.5, MWU; r2¼0.8, p<0.01). Cryosurvival of the first TV (73%�14%,
n¼166) obtained in a series of cryopreserved ejaculates was comparable
and correlated to subsequent TVs (72%�12%, n¼253) from different ejacu-
lates within the same patient (p>0.7, MWU; r2¼0.6, p<0.01). Similarly CS
of the first TV (81%�5%, n¼9) to subsequent ARTVs (88%�3%, n¼22)
was comparable and correlated (p>0.1, MWU; r2¼0.6, p<0.01).

CONCLUSION: Cryosurvival calculation is essential for efficient and indi-
vidualized fertility preservation and ART treatments. Test vial CS is an excellent
predictor ofARTVCS and no pre-freeze semen parameters are better. Freezing a
TV for each ejaculate a patient cryopreserves, in a short period of time, is likely
not needed; as thefirstTVshowsno significant difference inCScompared to sub-
sequent TVs and ARTVs. Removing the need for multiple TVs per patient will
make use of semen samples in ARTand fertility preservation more efficient.
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WOMEN PURSUING OOCYTE CRYOPRESERVATION FOR NON
MEDICALPURPOSESAREMORELIKELYTOACHIEVER10OO-
CYTES IF THEIR FSH IS <11, REGARDLESS OF
AGE. L. Schuman,a K. Bergin,a G. Witkin,a,b J. A. Lee,a

A. B. Copperman.a,b aReproductive Medicine Associates of New York,
New York, NY; bDepartment of OBGYN and Reproductive Science, Mount
Sinai School of Medicine, New York, NY.

OBJECTIVE: Women pursuing elective oocyte cryopreservation (EOC)
hope to achieve an immediate favorable outcome to foster future goals of
family building. A retrieval of R10 oocytes at vaginal oocyte retrieval
(VOR) has been associated with ultimately achieving fertilization, implanta-
tion, and positive pregnancy. In order to prospectively identify realistic ex-
pectations, our study sought to evaluate baseline FSH level as a marker for
achieving R10 oocytes at VOR.

DESIGN: Retrospective Analysis.
MATERIALS AND METHODS: EOC patients from 5/7/2005-3/26/2014

were included. Patient age and FSH were segregated and matched to oocyte
counts at VOR. Mean oocyte counts were correlated with FSH levels to eval-
uate the number of cycles needed to achieveR10 oocyte outcome. Statistical
analysis was conducted by ANOVAwith significance set at p<0.05.

RESULTS: Increasing baseline FSH levels correlatedwith decreasing oocyte
counts among all age groups, and stabilizing at the lowest counts at FSH level
>13. Patients R38 oocyte counts were significantly less when compared to
<35 and 35-37 subsets (p<0.05). Patients, regardless of age, required 1 cycle
to attainR10 oocytes only if they reached an FSH level of <11.

CONCLUSION: EOC can be a physically, emotionally, and financially ex-
hausting process, and patients should prospectively be provided with prog-
nostic information. We demonstrated that patients who presented with a
baseline FSH value of <11 mIU/mL and were <38 years of age at the time
of retrieval had 77.8% chance of having R10 oocytes retrieved at VOR.
Our data is reliable in offering realistic expectations to EOC patients; future
research of these patients’ thaw-survival, fertilization rates and pregnancy out-
comes will allow us to further formulate EOC cycle prognosticators.
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MORPHOMETRIC QUANTIFICATION OF MICROFLUIDIC-
REDUCED OSMOTIC STRESS IN OOCYTE AND ZYGOTE
VITRIFICATION. G. D. Smith,a D. Lai,b J. Ding,a G. W. Smith,c

S. Takayama.b aObstetrics & Gynecology, University of Michigan, Ann Ar-
bor, MI; bBiomedical Engineering, University of Michigan, Ann Arbor, MI;
cAnimal Science, Michigan State University, East Lansing, MI.

OBJECTIVE: Cryosurvival for vitrification andwarming is high, yet sub-le-
thal cellular damage can impede developmental competence. Automated
gradual microfluidic cryoprotectant agent (CPA) exposure of murine zygotes
promoted significantly higher quality blastocysts compared tomanual stepwise
CPA exposure. Studies investigated mechanisms and cellular characteristics
that relate to differences in CPA exposure and developmental competence.
DESIGN: Controls were non-treated bovine oocytes or murine zygotes.

Experimental groups were: i) pipetting of cells from base media directly to vitri-
fication solution (VS; Direct), known to be detrimental to cryosurvival; ii)
contemporarymanual stepwisepipettingof cells frombasemedia to equilibration
solution (ES) and subsequently intoVS (Stepwise); and iii) automatedmicroflui-
dic gradual transition of cells frombasemedia throughES toVS (Gradual). Vitri-
fication, warming, and CPA removal were identical between groups.
MATERIALS AND METHODS: Zygote shrinkage rates were calculated

with Kedem-Katchalsky equations. Zygote morphometric analysis was per-
formed in VS using phase and confocal microscopy to quantify cell surface
roughness index (RI) and sphericity. Oocyte cytoplasmic lipid content was
quantified with Nile Red staining and confocal microscopy following CPA
removal after treatment, vitrification, and warming. Statistical analyses
were done using Student’s t-test.
RESULTS: Gradual zygotes shrank 14 times and 23 times slower than Step-

wise and Direct, respectively; consequently shrinkage rate was inversely related
to embryonic developmental competence.Zygotes had smoother (RI¼23.5�0.1;
n¼27; p<0.001) cell surfaces in Gradual compared to Stepwise (RI¼33.7�0.1;
n¼26). Gradual zygotes also had higher sphericity (0.96�0.01; n¼27; p<0.001)
than Stepwise (0.79�0.01; n¼24), which had membrane buckling similar to
Direct with the lowest sphericity (0.59�0.01; n¼18). Oocyte cytoplasmic lipid
content, known to be positively correlated to embryonic developmental compe-
tence, was higher in the Gradual (77�0.1% of controls; n¼17; p<0.01)
compared to Stepwise (52�0.1% of controls; n¼18) exposure.
CONCLUSION: Compared to contemporary Stepwise CPA exposure,

Gradual CPA exposure results in reduced osmotic stress, lower cell shrinkage
rate, improved morphometrics and cytoplasmic lipid retention, reduced sub-
lethal damage, and enhanced embryonic developmental competence.
Supported by: NIH - GM096040, CA072005, and CA136829.
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ULTRASTRUCTURAL AND MOLECULAR CHANGES AFTER
OOCYTE VITRIFICATION PROTOCOL. V. Pineda, H. Uriondo,
M. C. Franco, C. Alvarez Sedo. CEGYR - Genetics and Reproductive Med-
icine, Capital Federal, Buenos Aires, Argentina.

OBJECTIVE: Kuwayama (2007) describe the vitrification method for oo-
cytes and embryo cryopreservation. The aim of the present study was to
compare ultrastructural and molecular changes that are present in oocytes
from egg donors after vitrification in compare with fresh oocytes.
DESIGN: Prospective and comparative cohort study.
MATERIALSANDMETHODS: One hundred remanent oocytes from egg

donation cycles were included in this study (2012-2013). Oocytes were
selected from donors that had at least one previous donation cycle. Half of
the oocytes were vitrified (V) by Cryotop method and the other half was eval-
uated in fresh (F). All oocytes were vitrified/thawed by the same operator.
Ten oocytes of each group (Vand F) were randomly selected for transmission
electron microscopy in order to assess mitochondrial ultrastructural analysis.

Baseline FSH Levels for EOC Patients

FSH <35 (n¼98) 35-37 (n¼229) 38-40 (n¼289) >40 (n¼81) p-value (FSH)

<5 22.5�12.8 (n¼23) 18.3�8.2 (n¼6) 17.2�8.8 (n¼19) 18.0�8.0 (n¼3) N/A
5-8 16.8�9.1 (n¼44) 16.3�8.6 (n¼123) 17.1�11.6 (n¼114) 10.7�6.4 (n¼19) <0.05
8-11 12.4�8.1 (n¼18) 13.5�6.9 (n¼59) 10.8�5.5 (n¼86) 10.3�7.6 (n¼29) <0.05
11-13 9.3�8.7 (n¼3) 12.4�9.9 (n¼18) 9.9�6.6 (n¼22) 6.4�3.2 (n¼13) <0.05
>13 7.1�4.8 (n¼10) 7.7�3.5 (n¼23) 7.6�4.8 (n¼48) 6.5�3.4 (n¼18) <0.05
p-value (AGE) N/A 0.28 <0.05 <0.05

Fresh vs. Vitrified/Thawed oocytes

Fresh
oocytes

Vit/Thawed
oocytes p value

DNA fragmentation 8.6% 15.2% 0.64
Mitochondrial alterations 13.3% 20% 0.62
Metaphase plate disarrangements 5.7% 12.1% 0.61
Parthenogenetic activation 0% 3% 0.31
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The rest of the oocytes were evaluated by immunocytochemistry for: DNA
fragmentation (TUNEL), microtubules and metaphase plate organization
(Tubulin antibodies and Hoechst).

RESULTS: The survival rate after vitrification was 96% (CI95% 86.3-
99.5). The comparison of the assessed variables are shown in table 1. The per-
centage of the quantified variables seems to be higher in the vitrified oocytes
group, however, the differences were not statistically significant. Mitochon-
drial alterations, evidenced by the inner plasma membrane dilation and elec-
tron-dense appearance, are associated with the activation of apoptotic
mechanisms. In both groups, most of the oocytes that showed chromosomal
alignment anomalies had DNA damage at the same time.

CONCLUSION: Regarding the ultrastructural and molecular changes as-
sessed in this study, no significant differences were detected between fresh or
vitrified/thawed oocytes. Thus, in our experience, the vitrification technique
appears to be safe, confirming the previous reports by other authors.

Supported by: CEGYR Foundation.
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INFLUENCE OF BLASTOCYST SIZE AT FREEZING AND TIMING
OF FREEZING ON PREGNANCY RATES. H. Hasegawa,
H. Watanabe, K. Tsukamoto, A. Kikumoto, K. Ishibashi, R. Sasano,
S. Saito, J. Kobayashi. Kanagawa Ladies Clinic, Yokohama, Kanagawa,
Japan.

OBJECTIVE: Higher pregnancy rates can be achieved by frozen-thawed em-
bryo transfer (FTET) compared to fresh embryo transfer for blastocysts. This re-
sults from the synchronization of embryo transfer with the time of endometrial
implantation. FTET is particularly effective for growth-retarded embryos that
develop into blastocysts on day 6. The size of the blastocyst at freezing and the
timing of freezing differ slightly among institutions.At our clinic,Gardner’s clas-
sification is used for blastocyst assessment as follows: BL-3, diameter<160mm;
and BL-4,R160 mm. The size of the blastocyst at the time of freezing isRBL-3
and in order tominimize the stress fromculture invitro,we aim to freeze the blas-
tocysts on day 5. To clarify the optimal time for blastocyst freezing, this study
examined the influences of blastocyst size at freezing (BL-3 or BL-4) and the
timing of blastocyst freezing (Day 5 or Day 6) on pregnancy rates.

DESIGN: This was a retrospective study of pregnancy rates.
MATERIALSANDMETHODS: This study reviewed 883 cycles of FTET

of good-quality embryos rated as at least BL-3BB based on Gardner’s clas-
sification. Pregnancy rates with FTET were compared for BL-3 frozen on
Day 5 (D5-BL3), BL-4 frozen on Day 5 (D5-BL4), BL-3 frozen on Day 6
(D6-BL3), and BL-4 frozen on Day 6 (D6-BL4) blastocysts. Statistical anal-
ysis was performed using the chi-square test. Values of p<0.05 were consid-
ered statistically significant.

RESULTS: Pregnancy rates were 25.3% (59/233) for D5-BL3, 20.0% (5/
25) for D6-BL3, 40.0% (209/522) for D5-BL4, and 41.7% (43/103) for D6-
BL4. Pregnancy rates did not differ significantly between D5-BL3 and D6-
BL3, or between D5-BL4 and D6-BL4. Differences in the timing of freezing
exerted no influence on pregnancy rates for blastocysts of the same size at
freezing. Moreover, irrespectively of the timing of freezing, pregnancy rates
with FTETwere significantly higher for embryos frozen at BL-4 than for those
frozen at BL-3. These findings indicate that irrespectively of the day of
freezing, blastocysts that have reached BL-4 should be frozen for use in FTET.

CONCLUSION: D6-BL4 showed higher pregnancy rates than D5-BL3.
Even for embryos developed to blastocysts by day 5, our findings suggest
that higher pregnancy rates can be achieved with FTET, depending on growth
status, by continuing in vitro culture to day 6 and freezing more fully devel-
oped blastocysts. In other words, rather than freezing blastocysts at BL-3,
blastocysts should be developed to BL-4 before freezing.
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SUCCESSFUL VITRIFICATION OF MOUSE AND HUMAN EGGS
USING LOWER PERCENTAGES OF CRYOPROTECTANTS BY
MAINTAINING WEIGHT PERCENT OF THE VITRIFICATION
SOLUTION. T. Schlenker,a J. R. Herrick,b W. B. Schoolcraft,c

R. L. Krisher.b aFertility Laboratories of Colorado, Lone Tree, CO; bNational
Foundation for Fertility Research, Lone Tree, CO; cColorado Center for
Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Cryoprotectants prevent ice crystal formation during vitrifica-
tion, but can have toxic side effects. Our objectivewas to compare the efficacy of
three vitrification solutions containing varying percentages of cryoprotectants on
survival and subsequent development of vitrified mouse and human eggs.

DESIGN: Research study.

MATERIALS AND METHODS: Mature mouse (CF1) eggs were vitrified
using: 1) A standard egg vitrification solution of TCM199 with 15% each
DMSO and EG (30% total cryoprotectant) and 20% serum (M199); 2) an In
House vitrification media with 12.5% each DMSO and EG (25% total cryopro-
tectants), 0.15% hydroxypropyl cellulose (HPC) with no serum (IH-MOD); or
3) an In House vitrification media with 10% each DMSO and EG (20% total
cryoprotectants), 8% Ficoll, and 0.15% HPC with no serum (IH-LO). The
weight % of IH-MOD was 49.1 and of IH-LO was 50.8. After warming, eggs
were activated and cultured to assess development. GLM ANOVA with Tu-
key-Kramer test was used to analyze results (p<0.05, significant). To test these
solutions for use inhumans, 12MII eggs collected froma singledonorwere split
between M199 and IH-LO, and were vitrified and warmed a total of 4 times.
RESULTS: Eggs vitrified in IH-MOD and IH-LO survived better than

those in M199 (95.7 � 1.7%, 93.5 � 2.1%, 75.7 � 5.0%, respectively).
Eggs vitrified in IH-MOD and IH-LO also cleaved at a higher frequency
than those in M199 per total eggs vitrified (64.3 � 4.1%, 62.3 � 4.1%,
41.9 � 5.8%, respectively), although as a percentage of surviving eggs there
was no difference (67.2� 4.1%, 66.7� 4.2%, 55.4� 6.7%, respectively). Of
total eggs vitrified, IH-MODproducedmore blastocysts on D4 (31.4� 3.9%)
than did M199 (14.9 � 4.2%). There were no differences in D4 blastocyst
development between treatments when calculated per surviving egg or per
cleaved embryo (IH-MOD, 48.9 � 5.3% IH-LO, 47.7 � 5.4%, M199, 35.5
� 8.7%). Human egg survival post vitrification-warming was similar be-
tween treatments (M199, 6/6 eggs, 100%; IH-LO, 5/6 eggs, 83%).
CONCLUSION: Cryoprotectant concentrations can be lowered in egg

vitrification solutions while maintaining survival and viability by using addi-
tional compounds to maintain weight percent. Lower cryoprotectant concen-
trations increased survival post-warming and resulted in improved embryo
development. Solutions with lower cryoprotectant concentrations appear
promising for application to human egg vitrification.
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LIVE BIRTHS FOLLOWING OOCYTE VITRIFICATION USING
DMSO-FREE CRYOPROTECTANTS. C.-C. Chang, T. A. Elliott,
J. Linn, A. A. Toledo, D. B. Shapiro, P. Z. Nagy. Reproductive Biology As-
sociates, Atlanta, GA.

OBJECTIVE: Dimethyl sulfoxide (DMSO) has been widely used as a
cryoprotectant (CPA) for oocyte cryopreservation. However, it has been indi-
cated that DMSO could cause depolymerization of oocyte tubulin and mal-
function of the meiotic spindle and trigger intracellular calcium increase,
which may potentially cause oocyte activation and degeneration. Thus, our
objective was to compare oocyte vitrification outcomes with vitrification so-
lution containing DMSO vs. DMSO-free CPA.
DESIGN: Prospective study.
MATERIALS AND METHODS: Seventy-two recipients with an average

age of 41.2�4.9 yr were matched to use donor eggs from the cryo-egg bank
(from 33 donors with an average age of 27.0�2.9 yr). Cryopreservation on
donor sibling oocytes was performed by two methods: CPAs containing
15% ethylene glycol, 15% DMSO and 0.5 M sucrose (group A containing
DMSO) and CPAs containing 30% ethylene glycol and 0.5 M sucrose (group
B-DMSO free). Sibling oocytes from both groups were warmed for each
recipient. Oocytes were fertilized by ICSI 2-3 hours after warming. On
day 5, blastocyst formationwas assessed and embryo transfer was performed.
Results were analyzed by the Chi-square (P<0.05) statistical test.
RESULTS: A total of 467MII oocytes werewarmed for 72 recipients. Two

hundred eighty-five oocytes were warmed from group A (3.95�1.44), and

ET embryos
only from A
(EG+DMSO)

ET embryos
only

from B (EG)
ET embryos
from A+B

P
value

# of recipient 26 10 36 -
# of ET

(mean�SD)
43 (1.65�0.48)a 17 (1.70�0.48)a 76 (2.11�0.31)b P<0.05

Clinical
pregnancy
rate (%)

11/26 (42.3) 6/10 (60.0) 21/36 (58.3) NS

Implantation
rate (%)

18/43 (41.8) 8/17 (47.0) 33/76 (43.4) NS

Take home baby
rate (%)

9/26 (34.6) 4/10 (40.0) 18/36 (50.0) NS

# of live birth 15 6 26 -

a,b Significantly different (P<0.05)
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185 oocytes were warmed from group B (2.52�1.03). Survival rates were
90.1% (257/285) and 94.5% (172/182; NS) in groups A and B, respectively.
Fertilization rates were 79.8% (229/285) in group A, and 81.3% (148/182;
NS) in group B. Blastocyst formation rates were 57.9% (165/285) and
53.8% (98/182; NS) in groups A and B, respectively.

CONCLUSION: The data presented here suggest a CPA solution without
DMSO can provide equivalent efficiency of oocyte vitrification to a common
protocol that contains DMSO. Live births were also achieved using the cryo-
protectant solution without DMSO.
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TO FREEZE OR NOT TO FREEZE: THE COST-EFFECTIVENESS
OF A FREEZE-ALL POLICY WHEN PROGESTERONE ON THE
DAY OF HCG TRIGGER IS ELEVATED. G. Patounakis,a

L.W. Sundheimer,b A. H. DeCherney,a M. J. Hill.a aNIH/NICHD, Bethesda,
MD; bUCLA, Los Angeles, CA.

OBJECTIVE: Estimate at what progesterone level on the day of hCG
trigger a freeze-all policy is cost-effective per live birth.

DESIGN: Cost analysis.
MATERIALS AND METHODS: Fresh and frozen IVF cycle costs were

based on published US averages. The cost of a fresh IVF cycle was estimated
at $10,500. The cost of a freeze-all cycle was estimated at $14,250 and
included the costs of the initial fresh cycle without embryo transfer, freezing
of embryos, and subsequent FET. Fresh IVF live birth rate with elevated pro-
gesterone was expressed as a fraction (alpha) of the FET rate. This modeling
allowed for variations in progesterone assay and progesterone effects on live
birth between practices. FET live birth rates were assumed to be 42% based
on SART data. The primary analysis was based on a single IVF cycle with
elevated progesterone. A second analysis modeled the cost with the availabil-
ity of supernumerary embryos to allow for a 2nd frozen cycle if the initial
fresh or freeze-all cycle failed. Given the wide range in reported costs and
success rates in US IVF centers, sensitivity analyses were performed to adjust
for cost and success rates of fresh IVF and FET. A final equation modeled
costs and success rates to allow for variations between IVF programs.

RESULTS: For the single cycle cost analysis, alpha was 74% (about 3/4 ),
indicating it was more cost effective to freeze-all once fresh transfer rates
were less than 3/4 of the FET rates. Assuming average FET live birth rates
of 42%, it was cost effective to freeze-all when elevated progesterone levels
decreased fresh live birth rates below 31%. This corresponded to progesterone
levels>2 ng/mL in published data. In the case where supernumerary embryos
were available, alpha decreased to 61%, indicating it was more cost effective
to freeze-all once fresh transfer rates were less than 61% of the frozen rates.
This corresponded to progesterone levels > 2.3 ng/mL in published data.

CONCLUSION: A freeze-all policy is more cost effective when elevated
progesterone reduced the probability of live birth to less than 3/4 (74%) of an
FET. If there were supernumerary embryos to freeze, the analysis shifted in
favor of fresh transfer until the probability of live birth was reduced to 61% of
an FET. These models provide general expressions that can be customized to
any clinic even if costs, FET rates, and fresh rates with elevated progesterone
do not match published data.

Supportedby:This researchwas supported, inpart, by Intramural researchpro-
gram of the Program in Reproductive and Adult Endocrinology, NICHD, NIH.
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TIMINGOFOOCYTECRYOPRESERVATIONFORELECTIVEINDI-
CATIONS: A COST-EFFECTIVENESS ANALYSIS. T. B. Mesen,
J. E.Mersereau, J. B. Kane, A. Z. Steiner. UNCChapel Hill, Chapel Hill, NC.

OBJECTIVE: To determine the cost-effectiveness (CE) of oocyte cryo-
preservation (OC) for single women desiring fertility preservation for elec-
tive indications.

DESIGN: Decision-tree analysis.
MATERIALSANDMETHODS: Using aMarkovmodel, the CE ofOC for

elective indications between the ages of 25 and 40 was compared to the con-
ventional strategy of expectant management followed by IVF if necessary. A
7-year horizon from OC decision to an attempt at pregnancy was assumed.
Included in the decision tree were the probabilities of: natural conception
(Time to Conceive, a prospective time-to-pregnancy study), miscarriage,
live-birth (LB) with cryopreserved oocytes, and LB following IVF (CDC
database). Costs were obtained from actual charge estimates at a private
fertility center and are congruentwith published data1-3. The overall probabil-
ity of LB and the incremental cost per LB at a given age by decision to cryo-
preserve oocyteswas calculated. To account for differences in social practices
twomodels were constructed;Model A: Women attempted pregnancy after 7
years regardless of marital/partner status, thus were willing to use donor

sperm,Model B: Women only attempted pregnancy if married within 7 years
(probability of marriage - National Survey of Family Growth 2006-10).
RESULTS: Compared to expectant management, OC at age 38 was most

CE for women accepting of donor sperm ($13,804 per additional LB). Howev-
er, at this age, only 44% of women who pursued OC had a LB, a 29% increase
in LB compared to expectant management. The marginal effectiveness was
first greater than 0.1 at age 31 (incremental cost-effectiveness ratio (ICER):
$57,815) and was maximal at age 37 (0.30). At all ages, the ICER was signif-
icantly higher and the LB rate significantly lower in Model B (probability of
marriage included) compared to Model A (donor sperm allowed). In Model
B, when compared to expectant management, OC was most cost effective
(ICER:$148,552) and had the highest marginal effectiveness (0.05) at age 35.

Cost-effectiveness of oocyte cryopreservation (Model A)

Age OC Effectiveness Expectant Mgnt. Effectiveness ICER ($)

25 0.91 0.89 268,961
32 0.80 0.67 43,866
38 0.44 0.15 13,804

CONCLUSION: OC has marginal impact on a woman’s probability of
having a child. The probability of having a child is most strongly influenced
by the probability of marriage. Assuming the use of donor sperm, OC is most
CE at age 38; however, the overall LB rate is low at this age. We recommend
OC in the early thirties, when the absolute LB rate is still high (80%) and the
marginal CE is >0.1. This comes at the consequence of a higher ICER.
Supported by: Institutional support only.
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ROLE OF CRYOSTRESS ON COMPETENCE OF TESTICULAR
SPERMATOZOA IN NON-OBSTRUCTIVE AZOOSPERMIC
MEN. Q. V. Neri,a D. Ryan,a S. Cheung,a T. Cozzubbo,a

P. N. Schlegel,b Z. Rosenwaks,a G. D. Palermo.a aReproductive Medicine,
Weill Cornell Medical College, New York, NY; bUrology, Weill Cornell
Medical College, New York, NY.

OBJECTIVE: To determine the performance in terms of fertilization and
clinical pregnancy rates of testicular specimens from NOA men before and
after cryopreservation.
DESIGN: We categorized ICSI cycles of NOA men whose testicular sper-

matozoa were used fresh or following cryopreservation. To control for
repeat-cycle bias, only first attempts for fresh and frozen biopsies were used.
MATERIALS ANDMETHODS: A total of 1329 NOA-TESE cycles were

identified and included in the study. ICSI cycles were categorized according
towhether fresh or cryopreserved testicular spermatozoa were used for injec-
tion. Sperm characteristics together with embryological and obstetrical out-
comes were assessed and compared. Cryopreserved cycles performed
following a failed fresh cycle were omitted.
RESULTS: In an all-inclusive analysis (n¼1329), a total of 1001 fresh

TESE were compared to 328 frozen cycles, where the concentration
(0.4�3 vs 0.2�7million/ml) and motility (2.6�8 vs 1.2�3%) were compa-
rable. Fertilization (57.4 vs 48.0%) and clinical pregnancy (42.0 vs 35.7%)
rates appear higher in the fresh cycles in comparison to its cryopreserved
counterpart (P¼0.0001). When an exclusive analysis of first attempts only
was carried out, 834 cycles included 700 with fresh and 134 with frozen sper-
matozoa (maternal age 32.8�6 vs 35.7�5yrs). The fresh versus frozen con-
centration (0.58�4 vs 0.7�4 million/ml) and motility (3.4�15 vs 2.9�14%),
respectively, remained similar. Interestingly, the fertilization rose from
54.2% in the fresh versus 63.2% in the frozen group (P¼0.0001). In the fresh
cohort, the average transfer of 2.5 embryos per patient that yielded a clinical
pregnancy rate of 40.0% with an implantation of 25.3% (395/1565) and de-
livery/ongoing of 37.0%. The cryopreserved group had an average embryo
replaced of 2.7 that resulted in a clinical pregnancy of 39.6%, an implantation
of 23.0% (79/343), and delivery/ongoing of 35.8%.
CONCLUSION:While the effect of cryostress is known to impair motility

characteristics of spermatozoa, particularly those of severely oligozoosper-
mic men, this remains particularly concerning when freezing testicular sper-
matozoa of men with compromised spermatogenesis where kinetic
characteristics are used to gauge viability. While our initial analysis seems
to endorse fresh testicular specimens, a controlled analysis on a first attempt
basis normalized performance voiding the concern of cryostress on testicular
spermatozoa of NOA men.
Supported by: Reproductive Medicine, Weill Cornell Medical College.
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INTRAUTERINE HYPERGLYCEMIA ALTERED IMPRINTED
GENES EXPRESSION IN GERM CELLS OF MALE
OFFSPRING. J. Ren,a G.-L. Ding,b,c H.-F. Huang,b,c J. Sheng.a aDepart-
ment of Pathophysiology, School of Medicine, Zhejiang University, Hang-
zhou, Zhejiang, China; bThe International Peace Maternity And Child
Health Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai, China; cThe Key Laboratory of Reproductive Genetics, Ministry
of Education, Hangzhou, Zhejiang, China.

OBJECTIVE: It has been reported that the expression of some imprinted
genes were significantly altered in gestational diabetes mellitus(GDM)
offspring. Gene imprinting erasure occurred during E11.5-13.5, while
imprinting reestablishment is completed at E18.5 in male mice fetus. The
function of methyltransferases 1(DNMT1) is maintaining methylation, and
DNMT3a/3b are responsible for de novo methylation. This study was de-
signed to investigate which period of imprinting reprograming process was
changed during early fetal development in male germ cells of GDMoffspring
and what role DNMTS played in it.

DESIGN: Examine maintenance and de novo methylation process of
GDM fetus mice male germ cells, by detecting imprinted genes and DNMTs
expression.

MATERIALSANDMETHODS: AGDMmousemodel of intrauterine hy-
perglycemia was established. Primordial germ cells (PGCs) of E13.5 male
fetus mice were collected to determine imprinting erasure process, while
testes of E18.5 fetus mice were collected to examine imprinting reestablish-
ment process by detecting the expression level of Igf2/H19 imprinted
genes(real-time PCR). The DNMTs levels were also tested in E13.5 and
E18.5 male germ cells (real-time PCR) at the same time.

RESULTS: In E13.5 PGCs, IGF2 and H19 expression of GDM group were
significantly decreased comparing with control group (p<0.05, p<0.05).
There was no significant difference in DNMT1 expression between two
groups. DNMT3a and DNMT3b expression was higher in GDM group
than control, respectively (p<0.05, p<0.01). In E18.5 PGCs, IGF2 and
H19 expression of GDM group were significantly decreased than control
(p<0.05, p<0.05). DNMT1 and DNMT3a expression were lower in GDM
group (p<0.05, p<0.01), while DNMT3b expression was higher in GDM
group than control (p<0.01).

CONCLUSION: Intrauterine hyperglycemia altered Igf2/H19 expression
in germ cells of male offspring, associating with altered maintenance and
de novo methylation.

Supported by: The research of the authors is Supported by the National
Natural Science Foundation of China (31171444 and 81200485) and the
Research Fund for the Doctoral Program of Higher Education
(20120101120051).
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CELL FREE FETALDNATESTINGAND INFERTILITY PATIENTS:
WILL DISCORDANT GENDER RESULTS BE MORE COMMON
THAN PREVIOUSLY EXPECTED? A PLEA FOR CAUTION AND
RESEARCH. S. Tsai,a N. M. Grindler,a E. Beaver,b R. Longman,b

A. Cooper.a aDivision of Reproductive Endocrinology and Infertility, Depart-
ment of Obstetrics and Gynecology, Washington University, St. Louis, MO;
bDivision ofMaternal Fetal Medicine and Ultrasound, Department of Obstet-
rics and Gynecology, Washington University, St. Louis, MO.

OBJECTIVE: Noninvasive prenatal testing by analysis of cell free fetal
DNA (cffDNA) in maternal circulation is a rapidly evolving field with clin-
ical applications including detection of fetal aneuploidy, Rh genotyping and
fetal gender. CffDNA originates from sloughing trophectoderm cells and
clears maternal plasmawithin hours of delivery. Prior studies have confirmed
similar levels of circulating cffDNA in maternal circulation for IVF pregnan-
cies compared to naturally occurring pregnancies. Our institution has been
tracking gender discordant cffDNA results. Our objective was to analyze
these patients to determine the risk factors for discordant gender cffDNA re-
sults.

DESIGN: Descriptive case series.

MATERIALS AND METHODS: Patient #1: 37yo G1, singleton preg-
nancy conceived after IVF utilizing endometrial cell coculture, derived
from previously frozen maternal endometrial biopsy cells; cffDNA testing
at 12.5 weeks. Patient #2: 36yo G4P0, heterotopic pregnancy conceived after
the transfer of 3 embryos during a fresh IVF cycle. Underwent laparoscopic
right salpingectomy at 7.6 weeks; cffDNA testing at 12.3 weeks. Patient #3:
33yo G1, spontaneously conceived dichorionic, triamniotic triplet pregnancy
with demise of 2 of the fetuses diagnosed on ultrasound at 8.3 weeks. cffDNA
testing at 20.3 weeks. Patient #4: 35yo G3P1, spontaneously conceived
singleton pregnancy; cffDNA testing at 10.2 weeks.
RESULTS: Patient #1: cffDNA 46,XX, ultrasound (US) male fetus;

amniocentesis mosaic 45X/46XY; normal healthy male at birth. Patient #2:
cffDNA 46,XY, US female fetus, healthy female at birth. Patient #3: cffDNA
46,XY, US female fetus, IUGR at term, healthy female at birth. Patient #4:
cffDNA 46,XX, US male fetus; healthy male at birth.
CONCLUSION: ART pregnancies represent 1-2% of live births in the US.

Yet, ART and multiple pregnancies are overrepresented in this case series.
We postulate that this discordance may be a result of multiple implantation
sites and continued sloughing trophectoderm despite removal or demise, un-
derlying mosaicism not clinically detected, or alterations in implantation
from laboratory techniques and/or gamete/embryo micromanipulation. We
believe this case series should heighten awareness, caution and further
research in this unique patient population with regard to gender discordance
in cffDNA testing.
Supported by: 1K12HD063086-01 (ARC).
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WHICH IS BETTER FOR ROBERTSONIAN TRANSLOCATION’S
PGD CYCLES,BLASTOMERE FISH OR TROPHECTODERM
ARRAY? J. Huang, Y. Lian, N. Zhao, P. Liu, J. Qiao. Peking University
Third Hospital, Beijing, China.

OBJECTIVE: To explore a better protocol of the PGD cycles for Robert-
sonian translocations.
DESIGN: Retrospective study.
MATERIALS ANDMETHODS: From January 2012 to June 2013, a total

of 89 PGD cycles for Robertsonian translocations were done in our reproduc-
tive center, including 59 blastomere FISH cycles (defined as GroupA) and 30
trophectoderm array cycles (defined as Group B). In group A, one blastomere
was biopsied at D3, then FISHed by two chromosomal probes. After diag-
nosed and blastocyst culture, one or two blastocysts were transferred in
each fresh cycle or one or two surplus blastocysts were transferred in several
thawing cycles. In group B, several trophectoderm cells were biopsied at D5
or D6, then diagnosed by CGH or SNP arrays with 24 chromosomes. All the
transfer cycles in groupBwere in thawing cycles with single blastocyst trans-
ferred. Compared the oocytes number, 2PN, D3 embryos, genetic balance
embryos, good blastocysts, available embryos and ongoing pregnancy rates
between the two groups.

TABLE 1. compared the results between the two groups

Group A Group B P value

cycles 59 30
Age of female 30.73�4.16 29.60�3.36 0.201
Cycles of no embryo

to transfer
7 3 1.000

D0 oocytes 17.44�8.03 18.53�10.26 0.583
2PN/D0 oocytes 57.05%(587/1029) 57.19%(318/556) 0.955
D3 embryos 491 249
D3 embryos /D0 oocytes 47.72%(491/1029) 47.78%(249/556) 0.264
good blastocysts 147 135
good blastocysts /D3

embryos
29.94% (147/491) 54.22% (135/249) 0.000

genetic balance embryos 142 82
genetic balance

embryos/D3 embryos
28.92% (142/491) 32.93% (82/249) 0.262

available embryos 88 82
available embryos /D3

embryos
17.92% (88/491) 32.93% (82/249) 0.000

ongoing pregnancy
patients

20 18

ongoing pregnancy
ratespregnancy rates

38.46% (20/52) 69.23% (18/26) 0.000
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RESULTS: There was no difference with oocytes number, 2PN, D3 em-
bryos and genetic balance embryos between two groups. But, good blasto-
cysts, available embryos and ongoing pregnancy rates in group B were
significantly higher than those in group A.

CONCLUSION: Although blastomere FISH protocol is very easy and it
can be transferred in fresh cycles, trophectoderm array protocol is much safer
to embryos and it can be provided more genetic information for embryos. As
a result, trophectoderm array protocol is recommended for Robertsonian
translocations’ PGD cycles.

Supported by: This project was Supported by Peking-Tsinghua Center for
Life Sciences, the Beijing Municipal Science and Technology Commission
(Z131100005213006) and theNational Natural Science of China (31230047).
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THE IMPACT OF FMR1 CARRIER TESTING IN REPRODUCTIVE
DECISION-MAKING. V. L. Baker,a E. R. Walker,b M. L. Clark,b

S. L. Young,c L. M. Pastore.b aStanford Univ, Stanford, CA; bUniv of VA,
Charlottesville, VA; cUniv of NC, Chapel Hill, NC.

OBJECTIVE: The ACMG now recommends testing for premutations of
the FMR1 gene (FXPM) in women with premature ovarian failure, elevated
FSH for their age (which encompasses a dx of diminished ovarian reserve
[DOR]), and/or a family hx of fragile X syndrome (FXS). This test may
hold both welcome news (genetic explanation for DORmay provide comfort
and closure) and unwelcome news (FXPM result has serious reproductive im-
plications) for women with DOR. This study examined how women dx’d
with DOR approach FXPM testing in their reproductive decision-making.

DESIGN: Mixed methods analysis.
MATERIALS AND METHODS: 120 women clinically dx’d with DOR,

with regular menses and w/o family hx of FXS, provided blood for FMR1
testing and completed pretest questionnaires (Q’s). Study-specific pretest ge-
netic counseling reviewed FMR1 genetics and health implications. Prior to
learning their test results, qualitative interviews were conducted with 7 of
these women. Results from Q’s and interviews were analyzed separately
and then integrated using a sequential explanatory mixed methods analysis.

RESULTS: Participantswere primarilywhite (73.3%)orAsian (18.3%),with
a median age of 36 years. This investigation found that genetic carrier testing:
(A) informs women’s view of an infertility diagnosis. Most (71.4%) projected
that if they carried the FXPM, the knowledge that their DOR had a medical
explanation would make them feel better about their dx. This sentiment was
confirmed in the interviews, and was stronger among nulliparous women
(p¼0.021). (B) indicated that, if found to carry the FXPM, women were more
concerned about the health consequences for future biological children than
for themselves.Most (61.5%) reported upset at the possibility of affecting others
due to the FXPMandweremore likely to feel this if they perceived the FXPM to
bea seriousmedicalcondition (p¼0.003). (C) impactswomen’s future reproduc-
tive decisions. 40% reported that a FXPM result would make them less likely to
have biological children. 5 of the intervieweeswerewaiting on the FMR1 results
before moving forward.

CONCLUSION: FMR1 testing does inform a woman’s reproductive deci-
sion-making. Further research is needed to determine if the likelihood of be-
ing identified as a carrier is worth the distress of testing.

Supported by: Eunice K. Shriver National Center for Child Health and Hu-
man Development at the National Institutes of Health (grants HD052768,
HD057485 and HD068440).
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EMBRYO SELECTION VERSUS NATURAL SELECTION: HOW
DO COMPREHENSIVE CHROMOSOME SCREENING (CCS)
OUTCOMES COMPARE TO ANALYSIS OF PRODUCTS OF
CONCEPTION (POC) FROM EARLY PREGNANCY LOSS
(D&C). J. Rodriguez-Purata,a J. A. Lee,a M. C. Whitehouse,a

T. Mukherjee,a,b L. Grunfeld,a,b B. Sandler,a,b A. B. Copperman.a,b aRepro-
ductive Medicine Associates of New York, New York, NY; bObstetrics, Gy-
necology and Reproductive Science, Icahn School of Medicine at Mount
Sinai, New York, NY.

OBJECTIVE: Since the advent of preimplantation genetic screening
(PGS), clinicians have questioned its use, as most numeric chromosome ab-
normalities (NCA) are considered to be lethal and without reproductive po-
tential. The objective of this study was to assess the prevalence of all NCA
reported after PGS compared to those reported after cytogenetic analysis
from D&C.

DESIGN: Retrospective analysis.

MATERIALS AND METHODS: Cytogenetic reports of patients who un-
derwent an IVF cycle with CCS of R1 biopsied embryo were compared to
cytogenetic analysis from patients who had a D&C after ART. Only conclu-
sive results were included in the study. Frequencies for every numerical ab-
normality were compared.
RESULTS: A total of 1046 NCA were reported after CCS (monosomy,

47.1%; trisomy, 52.9%) and 444 after D&C (monosomy, 6.3%; trisomy,
82.6%, polyploidy 11.0%). The top five most frequently affected chromo-
somes were 15, 16, 18, 21 and 22 in both, PGD and D&C. Interestingly, after
D&C, monosomies were rarely observed. All abnormalities per chromosome
are reported below.

CONCLUSION: Our analysis presents descriptive data of the most com-
mon abnormalities seen after PGS and D&C. PGS helps patients by elimi-
nating most of the NCA and avoiding early pregnancy loss. Overall, the
same common numerical alterations were observed. Although our data sug-
gested that monosomies do not implant, they account for almost 50% of all
anomalies. As the use of IVF has evolved, so too has genomic assessment.
Our study demonstrated the comparability in chromosomal abnormalities
of naturally conceived fetuses; and highlights embryo selection of know
euploid embryos offer the possiblility to patients to avoid invasive and poten-
tially harmful procedures. As we move forward with CCS technology, pa-
tients will be courteous to its’capabilities. In respecting our current
technologys’ evolution, miscarriages due to chromosomal abnormalities
could be minimized.
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TOTESTORNOT TOTEST? VARIABLE SPECTRUMMUTATIONS
(VSMS) IN HIGH IMPACT DISEASES IDENTIFIED IN 3,208 CLIN-
ICAL SAMPLES SCREENED VIA AN EXPANDED CARRIER
SCREENING PLATFORM. S. Rodriguez,a N. Kumar,a

A. Bisignano,a S. Munne,a,b S. Chen,c J. Grifo,d M. Surrey.e aRecombine,
New York, NY; bReprogenetics, Livingston, NJ; cSt. Barnabas Institute for
Reproductive Medicine and Science, Livingston, NJ; dNYU Langone
Fertility Center, New York, NY; eSouthern California Reproductive Center,
Beverly Hills, CA.

OBJECTIVE: Expanded carrier screening is now routinely performed at
fertility centers. While such panels focus on identifying genetic diseases

PGD D&C

Chromosome
Monosomy

(%)
Trisomy
(%)

Monosomy
(%)

Trisomy
(%)

1 0.29 1.2 0 0.5
2 1.3 2.2 0 1.8
3 0.1 1.2 0 1.3
4 1.3 0.7 0 3.5
5 1.1 1.3 0 1.8
6 1.1 0.9 0 1.0
7 1.3 1.3 0.3 3.3
8 1.1 2.3 0 2.0
9 0.6 2.8 0 3.8
10 1.2 1.3 0.3 3.3
11 0.8 1.1 0 0.8
12 0.4 1.1 0 1.0
13 2.1 1.2 0 5.1
14 1.7 1.6 0 2.5
15 3.0 5.6 0 10.9
16 5.5 5.9 0 15.9
17 1.2 1.6 0 1.8
18 3.3 2.9 0 3.8
19 2.7 2.9 0 0
20 1.1 2.2 0 4.6
21 5.4 4.1 2.0 8.1
22 9.3 6.7 0 15.4
X 1.1 0.7 4.3 0.5
Y 0 0.1 0.3 0.3

Triploid 0 26
Tetraploid 0 23
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with high impact on quality of life or life expectancy, some vary in severity.
Further, different mutations in the same gene can lead to variable expression
of disease. The goal of this study was to explore VSMs and assess their
impact on our positive screen rate.

DESIGN: Retrospective.
MATERIALSANDMETHODS: The Illumina InfiniumHDCustomGen-

otyping platform identified 1679mutations associated with 213 recessive dis-
eases. The analysis includes data from 3208 clinical referrals from
reproductive endocrinologists, obstetricians, and genetic counselors. Docu-
mented informed consent to utilize data in a de-identified manner was ob-
tained. VSMs were identified for several high impact recessive diseases
and allele frequencies for each mutation were calculated. We measured the
positive screen rate within our patient population for all mutations, high
impact disease mutations and high impact disease mutations excluding the
select VSMs.

RESULTS: We identified common variable spectrum mutations for high
impact diseases, including p.D1270N in Cystic Fibrosis, p.A28S in b Thal-
assemia, the 4.2kb deletion in a Thalassemia, p.V37I and p.M34T in
GJB2-Related Nonsyndromic Hearing Loss & Deafness, and p.D444H in
Biotinidase Deficiency. The positive screen rate for all panel mutations
was 59.4%.When looking only at high impact disease mutations, the positive
screen rate was 42%. After excluding VSMs our positive screen rate reduced
to 29.5%.

CONCLUSION: Our results indicate that VSMs within high impact dis-
eases account for a significant portion of carriers on our panel (12.5%).
We continue to report these mutations, as they can be clinically significant
when in cis with other mutations or when in trans with a severe mutation.
Therefore, genetic counseling for carrier screening results is critical. We
could additionally consider removing VSMs, flagging these mutations on
clinical reports or reporting these mutations only when a couple’s reproduc-
tive risk is high. Advances in genomic technology will lead to continued
identification of VSMs; therefore, a consensus should be reached on how
to manage these mutations in a clinically responsible way.

PREIMPLANTATION GENETIC DIAGNOSIS
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TWICE THAWED EUPLOID (TTE) FROZEN EMBRYOTRANSFER
(FET) REDUCES SPONTANEOUS ABORTION WITH SIMILAR
PREGNANCYANDON-GOING / DELIVERY RATESWITH FEWER
EMBRYOS TRANSFERRED. A. Adler, H.-L. Lee, D. H. McCulloh,
B. Hodes-Wertz, J. Grifo. Ob/Gyn, New York University Langone Medical
Center, New York City, NY.

OBJECTIVE: To compare clinical pregnancy outcomes of standard FET
cycles with TTE-FET for trophectoderm (TE) biopsy with the fresh in vitro
fertilization and embryo transfer (IVF-ET) from which these embryos orig-
inated.

DESIGN: A retrospective cohort study.
MATERIALS AND METHODS: 39 patients who initially attempted IVF

and embryo transfer without Preimplantation Genetic Screening (PGS) re-
turned for their frozen embryos. Some of these patients did standard FET
without PGS, all 39 then desired PGS due to an adverse outcome; either
they did not get pregnant, or did, but resulted in miscarriage or termination,
or they did conceive and delivered a healthy baby and desired a known
euploid embryo for a subsequent attempt. In this study, embryos were
thawed, biopsied and revitified and then thawed and transferred for TTE-
FET in a programmed cycle. The outcomes of cycles were then compared,
fresh IVF, FET (no PGS) and TTE-FET.

RESULTS: 99/194 (51%) of the blastocysts thawed and biopsied were
found to be euploid. Though no significant differences were seen among
the three groups for pregnancy or ongoing/live birth rates, the spontaneous
abortion (sAB) rate was significantly lower when euploid blastocysts were
transferred in TTE-FET compared to the fresh ET with no PGS.
CONCLUSION: TTE-FET avoids transfer and implantation of aneuploid

embryos (49% of the blastocysts available for FETwith out PGS). TTE-FET
avoids the pain and suffering associated with an abnormal conceptus, the cost
of storing and transferring abnormal embryos and the time lost with a non-
viable pregnancy. Despite the invasive steps of additional thawing, vitrifica-
tion and TE biopsy, the resulting euploid embryos establish pregnancies
comparably with fresh IVF and FET (no PGS) and embryos retain the prop-
erty of decreased pregnancy loss associated with once-thawed euploid em-
bryos. Though this cohort is small, it suggests that TTE can still assure
that patients will not receive an aneuploid embryo, and will have lower
SAb, even when biopsy was not done initially in their fresh IVF cycle,
TTE is an option that achieves viable pregnancy at least as well as IVF-ET
and FET (no PGS).
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PROPORTIONOFANEUPLOIDYDOESNOT IMPACTLIVEBIRTH
RATE OR PREGNANCY LOSS RATE IN PATIENTS WITH RECUR-
RENT PREGNANCY LOSS (RPL) UNDERGOING COMPREHEN-
SIVE CHROMOSOME SCREENING. J. M. Franasiak,a,b R. Barnett,a

K. H. Hong,a,b M. D. Werner,a,b R. T. Scott, Jr.,a,b aRWJ Medical School,
Rutgers University, New Brunswick, NJ; bRMA of New Jersey, Basking
Ridge, NJ.

OBJECTIVE: There is limited evidence that aneuploidy disproportion-
ately effects outcomes in patients with RPL as compared to the general infer-
tility population. In an effort to investigate the potential that patients with
RPL without balanced translocations have a biologic mechanism related to
aneuploidy behind their poor pregnancy outcomes, we sought to evaluate
if the proportion of aneuploidy within a cohort of embryos impacts preg-
nancy outcomes. If an intrinsic biologic deficit exists, we suspect that patients
with high aneuploidyrates in the RPL population would be disproportion-
ately helped by CCS.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients with RPL, defined asR2 failed

pregnancies documented by ultrasound or histopathology,who underwent CCS
from2008-2014were included. The percent aneuploidy in the cohort was tabu-
lated and patients were divided into quartiles of percent aneuploidy. Utilizing a
chi-square test, successful outcomes (live birth)were compared to unsuccessful
outcomes (negative pregnancy test, chemical pregnancy, failed clinical preg-
nancy). Subsequently, the difference between each pregnancy outcomewas as-
sessed between the aneuploidy quartiles. Finally, the overall loss rate (live birth/
positive pregnancy tests) amongst the quartiles was assessed.
RESULTS: A total of 264 patients met the criteria for RPL and underwent

CCS; 4 had 100% aneuploidy leaving 260 for analysis. The mean number of
embryos evaluated was 5.8 (1-24). The aneuploidy rate for all patients was
26% (0-87.5%). The mean number of embryos transferred was 1.5 (1-3).
The live birth rate was 58.5%. When analyzing aneuploidy by quartile, there
was no difference in live birth rate between groups (Table 1) (p¼0.18). There
was no difference between quartiles when live birth, pregnancy loss, and
negative pregnancy test were compared (p¼0.10). Finally, loss rate was
compared between quartiles in patients with a positive pregnancy test
(n¼211) and did not differ (p¼0.65).

Differences in the proportion of aneuploid embryos does not affect live birth

rate

Cohort Aneuploid
Quartile No live birth, n (%) Live birth, n (%) Total, n

1st 29 (27.9) 37 (38.1) 49
2nd 25 (27.9) 41 (38.1) 66
3rd 29 (33.4) 50 (45.6) 79
4th 27 (20.7) 22 (28.3) 49
Total 110 150 260

CONCLUSION: The proportion of aneuploid embryos patients with RPL
is not associated with pregnancy outcome. Provided a euploid embryo exists,

Clinical Pregnancy/sAB/ongoing and delivery rates IVF/FET/TTE-FET

Fresh IVF-
ET

FET (no
PGS) TTE-FET

# patient (cycle) 39 7 26
Clinical Pregnancy

(+sac)
26 (67%) 4 (57%) 12 (46%)

Spontaneous abortion 15 (57%)* 2 (50%) 1 (8%)* p<0.01
Live birth/ongoing

pregnancy
11 (28%) 2 (29%) 11 (42%)
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the percent aneuploid rate of the cohort does not affect live birth rate or preg-
nancy loss rate.
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RESULTS OF EMBRYO TESTING USING A DIRECT MUTATION
TEST FOR FRAGILE X SYNDROME. R. Prates,a J. Fischer,a

V. Tecson,a A. Beltsos,b A. Maravilla,b C. Coughlin,b A. Coates,c

J. Hesla,c M. Darder,d M. Guarnaccia,e A. Rosen,f S. Jaroudi.a aReproge-
netics, Livingston, NJ; bFert Centers of Illinois, Highland Park, IL; cOregon
Reprod Medicine, Portland, OR; dIVF New Jersey, Somerset, NJ; eCenter
Women’s Reprod/Care Columbia Univ., New York, NY; fAlbany Medical
College, Albany, NY.

OBJECTIVE: This study aimed to evaluate the feasibility and benefits of
PGD via direct detection of fragile X syndrome (FraX) repeat expansion
sizes in embryos at the blastocyst stage.

DESIGN: PGD for FraX was carried out on blastocysts from female pre-
mutation carriers. All TE samples were assessed using 3 different methods:
direct detection of the FraX CGG repeat size, Karyomapping (Kmapp) and
STR analysis.

MATERIALS AND METHODS: 30 biopsied blastocysts derived from 9
couples were amplified using WGA. Aliquots of each product were used to
perform the different 3 tests: PCR based direct mutation detection, STR-
PCR and Kmapp analysis using an Illumina beadarray.

RESULTS: Diagnostic results were obtained for 29/30 (96.7%) samples.
Regarding mutation detection, 27/30 (90%) embryos showed amplification.
Results obtained were 100% concordance with the 2 linkage analysis carried
out in parallel. All 3 tests showed that 16 samples inherited the normal FMR1
allele from the female carrier and 11 embryos inherited a premutation or full
expansion allele. Unlike the other 2 methods, direct mutation was able to
distinguish which embryos inherited a premutation allele versus those that
inherited full expansion.

CONCLUSION: Direct analysis of the FraX expansion mutation is rarely
used in PGD due to the difficulties of amplifying large trinucleotide repeat
expansion mutations in single cells. In this study, we present an efficient
and robustmethod for detection of the FraX repeat size using a PCR approach
applied on blastocyst embryos. As analysis via STR or Kmapp does not test
the mutation directly, embryos that inherit the allele with the expansion are
not transferred even though it is not known if a premutation or full mutation
is present. Direct analysis of FraX expansion provides a more comprehensive
diagnosis and is expected to increase the number of embryos available for
transfer after PGD. This method can be useful in couples with de novo mu-
tations/no available family members for phase determination. It is important
that before the methodology described above is applied to a clinical case, the
couple is counseled appropriately and the expected PGD outcomes ex-
plained.
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SELECTING A EUPLOID BLASTOCYST FOR SINGLE EMBRYO
TRANSFER (SET): DOES DAY 3 BLASTOMERE NUMBER PRE-
DICT LIVE BIRTH? K. N. Goldman, J. Flom, B. Hodes-Wertz,
A. Adler, D. McCulloh, J. A. Grifo. Obstetrics and Gynecology, New
York University Langone Medical Center, New York, NY.

OBJECTIVE: To assess if the number of blastomeres on day 3 is associ-
ated with live birth following euploid blastocyst SET.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All patients who underwent blastocyst

culture, trophectoderm biopsy, array comparative genomic hybridization,
and euploid single embryo transfer (SET) between 10/2010-11/2013 were
identified. For patients with multiple cycles, only the first retrieval and ET
were included. Embryos were grouped by number (no.) of cells on day 3:
% 5,6,7,or R 8. Cycle parameters abstracted included age, day 2 estradiol
(E2) and FSH, no. metaphase (MII) oocytes, no. 2PN embryos, no. embryos
biopsied, no. euploid embryos, and other covariates. The primary outcome,
live birth and ongoing pregnancy (LBR), was collected, as were secondary
outcomes of biochemical pregnancy (BR), implantation rate (IR), and spon-
taneous abortion rate (SABR). Data were analyzed using chi-squared and
ANOVAwhere appropriate, p< 0.05.

RESULTS: 251 patients (age range 34-37y) met inclusion criteria and em-
bryos were analyzed by no. of cells on day 3. There were no differences in
cycle parameters between patients who had euploid embryos with %5, 6,

7, or R8 cells on day 3. A significant difference in day 3 embryo grade
was noted (embryos with % 5cells: grade 2 � 0.7; R 8 cells: grade 1.5 �
0.4; p<0.001). No differences were noted in the no. of embryos biopsied
(range 5.1 to 7, p>0.05), no. of euploid embryos (range 2 to 3.4, p>0.05),
or in BR, IR, or SABR. Notably, euploid embryos with %5 cells on day 3
were less likely to result in live birth or ongoing pregnancy (p<0.05).

Clinical outcomes following euploid blastocyst SET

% 5 cells 6 cells 7 cells R 8 cells p-value

Age 37 � 4 36.6 � 5 36.6 � 4 36.5 � 5 .96
No. embryos

biopsied
5.7 � 4 5.1 � 3 6.1 � 4 7 � 5 .12

No. euploid
embryos

2.8 � 3 2 � 1 3.2 � 3 3.4 � 3 .11

BR (%) 18.8 11.5 11.4 9.4 0.51
IR (%) 47 73 63.6 70.5 0.06
SABR (%) 20 10.5 14.3 10.5 0.7
LBR (%) 37.5 65.4 54.6 63.1 <0.05

Data presented in mean � SD or %.

CONCLUSION: Few criteria exist to select the optimal euploid em-
bryo for ET. Our data suggest that euploid embryos with % 5 cells
on day 3 may have decreased potential to produce live birth, and em-
bryos with a greater no. of blastomeres on day 3 may be more likely
to result in live birth. In patients with multiple euploid embryos available
for ET, the number of cells on day 3 may be considered as a criterion
for embryo selection.
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MORPHOKINETIC DATA ARE INSUFFICIENT TO DISCRIMI-
NATE EUPLOID EMBRYOS. D. H. McCulloh,a Y. Kramer,a

J. Kofinas,a K. Melzer-Ross,b C. McCaffrey,a J. Buldo-Licciardi,a

N. Noyes,a J. A. Grifo.a aNYU Fertility Center, NYU LangoneMedical Cen-
ter, New York, NY; bGenesis Fertility and Reprod. Med., Brooklyn, NY.

OBJECTIVE: To examine morphokinetic data from euploid and aneuploid
embryos to discern whether the data will satisfy assumptions required for use
in discriminating euploid from aneuploidy embryos.
DESIGN: Retrospective Analysis of Morphokinetic Data and PGS Data.
MATERIALS AND METHODS: Morphokinetic parameters for 103 em-

bryos from 20 patients were adjusted by subtraction of the time of syngamy
from all absolute time values, decreasing the standard deviations of the
values. Adjusted morphokinetic parameters (MPs) were examined using
Analysis of Variance (ANOVA) to determine if the MPs were suitable to
assess euploidy as determined using trophectoderm biopsy and PGS with
array comparative genomic hybridization (aCGH).
RESULTS: Data for 16 MPs were examined using two-way ANOVA.

The variability among patients (patient-to-patient variability) was signif-
icantly larger than the within group variability for most MPs. In contrast,
the variability between ploidy groups (euploid versus aneuploidy) was
not significant for any MPs. Using one-way ANOVAs, no significant dif-
ference was found between euploid and aneuploid embryos within pa-
tients for most MPs, considering either differences in both means and
variances. Exceptions were the time for completion of compaction and
the duration of compaction. However, there was no significance between
ploidy groups for these two MPs when considering their variability
among patients.
CONCLUSION: The variability of MPs was greater from patient to pa-

tient than can be expected for variations in MPS with ploidy. The vari-
ability of morphokinetic parameters among patients was too large to
permit discrimination of ploidy through the use of fixed thresholds.
Therefore, we conclude that the morphokinetic parameters that we have
examined will not be able to distinguish euploid from aneuploid embryos.
Any significant associations seen with ploidy are likely to result from
spurious ploidies in association with patient to patient variability rather
than due to ploidy, itself. aCGH remains the most accurate method of dis-
tinguishing euploid from aneuploid embryos. Our observations do not dis-
count the possibility that MPs may be useful in distinguishing the
implantation potential of euploid embryos. Therefore, it may be useful
to use morphokinetics in conjunction with aCGH to select the best
euploid embryo for transfer.
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QUESTIONING THE UNIVERSALITY OF THE ANEUPLOIDY
PREDICTION MODEL. D. H. McCulloh,a Y. Kramer,a J. Kofinas,a

K. Melzer-Ross,b C. McCaffrey,a J. Buldo-Licciardi,a N. Noyes,a

J. A. Grifo.a aNYU Fertility Center, NYU Langone Medical Center, New
York, NY; bGenesis Fertility and Reprod. Med., Brooklyn, NY.

OBJECTIVE: To examine a morphokinetic approach to predicting ploidy
in blastocysts by examining each of the individual morphokinetic parameters
(MPs) and its utility in distinguishing euploid from aneuploid blastocysts.

DESIGN: Retrospective Analysis of Morphokinetic and PGS Data.
MATERIALS AND METHODS: Embryos cultured in the Embryoscope

were retrospectively analyzed for MPs relative to the time of syngamy. Tro-
phectoderm biopsy was performed and blastocysts were vitrified. Trophecto-
derm biopsies were analyzed using 24 chromosome array comparative
genomic hybridization. MPs for each embryo were analyzed with reference
to ploidy. The area under the curve (AUC) for the receiver operator charac-
teristic (ROC) curve was used to determine whether MPs provided the ability
to identify the embryo’s ploidy. We focused on the two MPs (time to blasto-
cele formation, and time to full blastocyst) used by Campbell et al. (2013) to
distinguish euploid from aneuploid embryos.

RESULTS: 103 embryos from 20 patients were examined. All of the 16
MPs determined in our embryos were examined using ROC curves. Most pa-
rameters, including those identified (Campbell et al., 2013) had ROCs with
AUCs less than 0.6, indicating that these parameters provide poor discrimina-
tion of euploid fromaneuploid embryos. Only oneMP, the duration of compac-
tion (DOC), had an AUC for its ROC curve that exceeded 0.6. Using a
threshold value of 12.3 hours, we split the embryos into two groups, one
with an incidence of euploidy of 55% (28/51) and the other with an incidence
of euploidy of 25% (13/51). Use of Campbell’s criteria provided no significant
enrichment over the observed incidence of euploidy in unselected embryos.

CONCLUSION: The failure of Campbell’s MPs to have significant ROCs
suggest that they are not universally applicable for segregating euploid from
aneuploid embryos. The observation that DOC provided a significant enrich-
ment for euploid embryos in our facility, but did not provide any enrichment
in the Campbell lab (despite being considered) provides evidence that this
MP is also not universal. We conclude that there is no universal MP, at pre-
sent, to distinguish the ploidy of embryos. It remains unclear why MPs can
yield significant, yet small, enrichment of euploidy in some facilities but
are incapable of providing enrichment in other facilities.

P-103 Tuesday, October 21, 2014

SIMPLIFIED STATIC EMBRYO SCORE SYSTEM FOR THE PRE-
DICTION OF BLASTOCYST FORMATION AND
EUPLOIDY. L. Kaupert,a D. A. N. F. Janu�ario,a C. E. Czeresnia,b

M. G. Nisenbaum,b M. Maluf,a P. M. Perin.a,b aDivision of Reproductive
Medicine, CEERH – Specialized Center for Human Reproduction, Sao
Paulo, SP, Brazil; bDivision of Reproductive Medicine, Celula Mater, Sao
Paulo, SP, Brazil.

OBJECTIVE: To determine parameters in early embryo development for
the prediction of blastocyst formation and ploidy pattern evaluated through
array comparative genomic hybridization (aCGH) in patients undergoing
IVF/ICSI treatment.

DESIGN: One hundred and three patients (142 cycles) undergoing IVF/
ICSI and aCGH preimplantation genetic screening were prospectively ran-
domized into three age groups: <35 years (group A, n¼ 32), 35 – 39 years
(group B, n¼ 36) andR40 years (group C, n¼ 43 patients). The morphology
of 1436 embryos was evaluated and classified according to: oocyte (Van Bler-
kom), zygote (Tesarik and Greco), embryo (Veeck) and blastocyst (Gardner
and Schoolcraft) classification systems by the same embryologist. Embryo
biopsy was performed at the blastocyst stage and trophectoderm cells were
analyzed with the use of aCGH in all cycles.

MATERIALS AND METHODS: Ovulation induction was carried out in all
cycles with recombinant FSH in aGnRH antagonist protocol. Themedian (IQR)
stimulation duration was 9 (6–10) days. Parameters as cytoplasmic organization
on day 0, fertilization status and early cleavage pattern on day 1, cell number de-
viationandmultinucleationonday2, andcell numberdeviation,multinucleation,
fragmentation, and compaction on day 3 of embryo development wereweighted
and summed to create a simplified static embryo score system (SSESS).

RESULTS: The SSESS was able to predict blastocyst formation in all age
groups (p¼0.000). Model r-squared was 0.73047, 0.88517 and 0.67766 for
groups A, B and C, respectively. As expected, euploidy rates found were
55.5%, 34.5% and 19.8% for groups A, B and C respectively. Although

the SSESS was able to predict the ploidy pattern in group A (p¼0.0008),
this was not observed in groups B (p¼0.20) and C (p¼0.49).
CONCLUSION: The present data suggest that the use of simple static pa-

rameters of early embryo development can predict blastocyst formation and
aCGH outcome in the group of younger patients (<35 years), improving em-
bryo selection and possibly the success rate in single embryo transfer cycles.
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EARLY EMBRYO DEVELOPMENT AND PLOIDY IN WOMEN
TREATED WITH CORIFOLLITROPIN ALFA FOR IVF/ICSI AND
PREIMPLANTATION GENETIC SCREENING CYCLES. L. Kaupert,a

P. D. S. Aranha,a C. E. Czeresnia,b M. G. Nisenbaum,b M. Maluf,a

P. M. Perin.a aCEERH – Specialized Center for Human Reproduction, Sao
Paulo, SP, Brazil; bCelula Mater, Sao Paulo, SP, Brazil.

OBJECTIVE: To compare oocyte/embryo quality and ploidy in blasto-
cysts from women undergoing IVF/ICSI using recombinant follicle-stimu-
lating hormone (rFSH) or corifollitropin alfa (cFSH).
DESIGN: Forty-two patients (52 cycles) undergoing IVF/ICSI and array

comparative genomic hybridization (aCGH) preimplantation genetic
screening were prospectively randomized into two groups.
MATERIALS AND METHODS: Patients were randomized to receive

rFSH (group A, n¼29 cycles) or cFSH followed by rFSH (group B, n¼23 cy-
cles) in a GnRH antagonist protocol for IVF/ICSI. Oocyte (Van Blerkom’s
classification), zygote (Tesarik and Greco’s classification), embryo (Veeck’s
classification) and blastocyst (Gardner and Schoolcraft’s classification) qual-
ity were evaluated by the same embryologist. Embryo biopsy was performed
at the blastocyst stage and trophectoderm cells were analyzed with the use of
aCGH in all cycles.
RESULTS: Patient demographics (age, body mass index, duration of stim-

ulation, and E2 and P levels on the day of hCG administration) were similar
in both groups. The mean number andMII oocytes at retrieval were 10.5�6.3
/ 8.5�4.9 and 10.9�7.2 / 8.6�5.4 for groups A and B respectively, showing
no difference between groups. The incidence of abnormal cytoplasmic orga-
nization and negative meiotic spindle visualization were similar in both
groups. Polar body (p<0.001) and zona pellucida (p¼0.012) abnormalities
were significantly higher in group A when compared to group B. Normal
fertilization rate was 72% in group A and 66% in group B, revealing no dif-
ference between groups. However, early cleavage rate was significantly
lower (p¼0.003) in group A (28.8%) than in group B (44.2%). No significant
difference between groups was found for the cleavage and fragmentation
rates on days two and three. However, the incidence of embryos with at least
one multinucleated blastomere on day two was higher (p¼0.005) in group B
(36.7%) when compared to group A (22.5%). Time interval to reach the blas-
tocyst stage, blastocyst rate and quality on days five and six were similar in
both groups.Moreover, time interval to trophectoderm biopsy showed no dif-
ference between groups. Blastocyst aneuploidy rate was 58.5% and 54.7% in
groups A and B, respectively, showing that embryo ploidy was not influenced
by the ovarian stimulation protocol (p¼0.97).
CONCLUSION: The present study suggests that corifollitropin can be

safely used for ovarian stimulation in women undergoing IVF/ICSI and
aCGH preimplantation genetic screening.
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PREIMPLANTATION GENETIC SCREENING (PGS) WITH VITRI-
FICATION REDUCES MISCARRIAGE AND IMPROVES CUMULA-
TIVE LIVE BIRTH COMPARED TO UNSCREENED FROZEN
EMBRYOS. H.-L. Lee, D. H. McCulloh, A. Adler, E. Ampeloquio,
B. Hodes-Wertz, J. Grifo. New York University Fertility Center, New
York University Langone Medical Center, New York, NY.

OBJECTIVE: Goals of IVF include achieving a viable pregnancy and live
birth of a healthy baby as quickly and efficiently as possible. This study an-
alyzes cumulative live-birth outcomes with and without PGS and array
comparative hybridization (aCGH) in patients where blastocysts were frozen
and then thawed in subsequent frozen embryo transfers (FET) cycles.
DESIGN: Retrospective cohort study from 2011 through 2013.
MATERIALS ANDMETHODS: Patients underwent trophectoderm (TE)

biopsy on days 5 and/or 6 followed by blastocyst vitrification and aCGH. 273
patients underwent transfer of only normal, euploid blastocysts in subsequent
frozen embryo transfer (FET-PGS) cycles. In the control group, 248 patients
with supernumerary unscreened embryos cryopreserved on day 5 and/or 6
and underwent FET in cycles (FET-No PGS). Outcomes measured on
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consecutive FET-PGS and FET-No PGS cycles included implantation rate
(IR), cumulative ongoing pregnancy-live birth (OP-LB) rate and spontaneous
abortion rate (SABR).

RESULTS: The outcomes were significantly better in the FET-PGS group
than in the FET-No PGS (See Table). The number of FETs required to
achieve the same OP-LB was 1.32 X longer for FET-No PGS than for
FET-PGS.

FET-PGS FET (No-PGS) P value

Mean Maternal age 37.0�4.51 34.6�4.84 <0.0001
# of Embryo transferred 1.13�0.36 1.72�0.69 <0.0001
IR 60% 44% <0.0001
CPR 64% 59% 0.16
SAB 12% 25% <0.01
mean OP-LBR 57% 43% <0.01
% Twin OP-LBR 1% 17% <0.0001
OP-LBR 1st FET attempt 57% 43% <0.01
OP-LBR 2nd FET attempt 87% 67% NS
OP-LBR 3rd FET attempt 91% 85% NS

CONCLUSION: Cumulative OP-LBRs indicate that OP-LBR is achieved
1.32 X more rapidly when PGS was used to select euploid embryos for FET.
Furthermore, the IR and mean OP-LBR were significantly better when doing
FET-PGS compared to FET. The goal of IVF to produce a healthy live birth
can be better attainedwith fewer transfers (more efficiently) by selecting only
euploid blastocysts for transfer. Our data suggests PGS testing of supernu-
merary embryos prior to cryopreservation of only reproductively competent
embryos will assure better outcomes.
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THERELATIONSHIPBETWEENBLASTOCYSTGRADE, TIMEOF
BLASTOCYST FORMATION, MATERNAL AGE AND CHROMO-
SOMAL ANEUPLOIDY. Y. Xie, M. Li, H. Park, S. Azadbadi,
G. Hubert, A. Kumar, R. Buyalos. Fertility and Surgical Associates of Cal-
ifornia, Thousand Oaks, CA.

OBJECTIVE: To evaluate the correlation between blastocyst grade, time
of blastocyst formation, maternal age and chromosomal aneuploidy.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: 377 patients who underwent IVF at our

center from Jan 2013 to Dec 2013 were included. A total of 1403 blastocysts
underwent trophectoderm biopsy and comparative genomic hybridization
(CGH). The association of morphologic score, time of blastocyst formation,
maternal age and the rate of aneuploidy were analyzed.

RESULTS: Embryos that progressed to blastocysts on day5 were less
likely to be aneuploid than day6 blastocysts (Table1 A). A surprisingly
high percentage of grade AA blastocysts were aneuploid. More than half
of the grade AB and BB blastocysts were aneuploid (Table 1B). The aneu-
ploidy rate increased significantly with maternal age (Table 1C).
CONCLUSION: Our data suggest a correlation between aneuploidy and

the time of blastocyst formation, blastocyst quality and maternal age. A sig-
nificant proportion of grade AA blastocysts were aneuploid suggesting
morphologic analysis alone is insufficient to ensure transfer of normal em-
bryos. Younger age groups had a high percentage of aneuploidy suggesting
that PGS testing may be considered even in younger patients. Very few D6
blastocysts from patients >40 years were euploid. PGS-testing should be
strongly considered in D6 embryos in this age group.
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ALL 23 CHROMOSOME PAIRS DEMONSTRATE A RISK OF
ANEUPLOIDY WHEN PERFORMING PREIMPLANTATION
GENETIC SCREENING (PGS) ON DIFFERENTIATED
BLASTOCYSTS. F. S. Chuong,a K. J. Tobler,a P. R. Brezina,c

A. T. Brenner,b L. Du,b X. Xu,b B. Boyd,b W. G. Kearns.a,b aDepartment
of Gynecology and Obstetrics, Johns Hopkins Medical Institutions, Balti-
more, MD; bCenter for Preimplantation Genetics, LabCorp, Rockville,
MD; cVanderbilt University School of Medicine, Fertility Associates of
Memphis, Memphis, TN.

OBJECTIVE: To determine the individual prevalence of aneuploidy in all
23 chromosomes in patients undergoing in vitro fertilization (IVF) and PGS.
DESIGN: Retrospective analysis.
MATERIALSANDMETHODS: A retrospective reviewwas conducted of

blastocyst stage embryos that underwent comprehensive chromosome
screening using single nucleotide polymorphism (SNP) microarrays from
November 2009 to August 2011 performed in a single clinical laboratory.
All evaluated embryos underwent a trophectoderm (TE) biopsy from differ-
entiated blastocysts. TE cells underwent a whole genome amplification pro-
tocol followed by hybridization to HumanCytoSNP-12 DNA beadchips and
analyzed by Illumina Genome Studio software. Differences in calculated
proportions were evaluated using chi-square test. A p-value of <0.05 was
considered statistically significant.
RESULTS: 1374 differentiated blastocysts resulting from 277 IVF/PGS

resulted in a successful molecular karyotype. The overall aneuploidy preva-
lence was 35.7% (491/1374). Of the 491 aneuploid embryos, 1160 aneuploid
chromosomes were identified including 300 (26%) monosomies to 860
(74%) trisomies. The prevalence of aneuploid chromosomes ranged from
2.6% in chromosomes 3 and 10 to 8.8% in chromosome 21 (p < 0.001)
with a mean (standard deviation) value of 4.2% (+/- 0.02) for all chromo-
somes. See Table for the distribution of aneuploidies between all 23 chromo-
somes.

THE ASSOCIATION BETWEEN TIME OF BLASTOCYST FORMATION, EMBRYO GRADE, MATERNAL AGE AND RATE OF ANEUPLOIDY

Table1 (A) Association between time of blastocyst formation and aneuploidy
Aneuploidy Rate (%)

Age Groups D5 Blastocyst D6 Blastocyst p value
donor 29 (n¼217) 38 (n¼88) 0.17
<35 24 (n¼229) 46 (n¼128) 0.00*
35-37 37 (n¼139) 53 (n¼100) 0.02*
38-40 55 (n¼160) 68 (n¼124) 0.04*
41-42 76 (n¼80) 84 (n¼45) 0.36
>42 76 (n¼42) 93 (n¼51) 0.04*

Table1 (B) Association between embryo grade and aneuploidy
Aneuploidy Rate (%) p value
AA AB/BA BB AA vs AB/BA AA vs BB AB/BA vs BB

D5 Blastocyst 31 (n¼527) 55 (n¼197) 58 (n¼118) 0.00* 0.00* 0.64
D6 Blatocyst 42 (n¼177) 58 (n¼118) 69 (n¼224) 0.12 0.00* 0.04*

Table1 (C) Association between maternal age and aneuploidy
Age Groups donor <35 35-37 38-40 41-42 >42
Aneuploidy

Rate (%)
32 33 44 61 79 85

p value donor vs <35 p¼0.87; donor vs 35-37 p¼0.00*; donor vs 38-40 p¼0.00*; donor vs 41-42 p¼0.00*; donor vs >42 p¼0.00*;
<35 vs 35-37 p¼0.00*, <35 vs 38-40 p¼0.00*; <35 vs 41-42 p¼0.00*; <35 vs >42 p¼0.00*; 35-37 vs 38-40 p¼0.00*; 35-37
vs 41-42 p¼0.00*; 35-37 vs >42 p¼0.00*; 38-40 vs 41-42 p¼0.00*; 38-40 vs >42 p¼0.00*; 41-42 vs >42 p¼0.29

* p<0.05 statistical significant difference
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CONCLUSION: Aneuploidy was observed in all chromosomes at the
blastocyst stage. The broad distribution of aneuploidies illustrates the impor-
tance that a comprehensive chromosomal evaluation be used for PGS rather
than only screening for the chromosomes that are most frequently identified
at the time of miscarriage or obstetrical aneuploidy screening.
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USAGE OF KARYOMAPPING FOR PREIMPLANTATION GE-
NETIC DIAGNOSIS (PGD) OF COMPLEX SINGLE GENE DISOR-
DERS (SGDS). R. Prates,a A. Jordan,a G. Rosen,b M. DiMattina,c

S. Chen,d S.-L. Tan,e D. Hoffman,f S. Jaroudi,a M. Konstantinidis.a aRepro-
genetics, Livingston, NJ; bRepro. Partners Medical Group, Redondo Beach,
CA; cDominion Fert. and Endocrinology, Arlington, VA; dInst. for Repro
Medicine/Science at St Barnabas, Livingston, NJ; eMontreal Repro Centre,
Montreal, QC, Canada; fIVF Florida, Margaret, FL.

OBJECTIVE: To evaluate the efficacy of Karyomapping, for PGD of com-
plex SGDs.

DESIGN: PGD was carried out for 7 complex SGDs through utilization of
Karyomapping (Kmapp). Cases were defined as ‘complex’ in occasions were
embryos had to be tested for 2 different SGDs, HLAmatching combinedwith
PGD for SGD was needed, when consanguineous couples and couples with
de novo mutations/no available family members for phase determination.

MATERIALS AND METHODS: One biopsy was performed for 33 blas-
tocysts. Each biopsied sample was WGA and aliquots of the products were
used to perform Kmapp analysis in parallel with direct mutation detection
( PCR). 10 different SGDs and 1 HLAmatching case were processed. Sibling
embryos or isolated single sperm were assessed for phase determination in
cases where no family members were available and/or de novo mutations.

RESULTS: Preparation of the Kmapp/direct mutation test for each one of
these cases was rapid and did not differ from time needed for preparation of
non-complex SGD with the same method. Regarding the blastocysts tested,
diagnosis was provided for all samples that were successfully amplified (29/
33). Kmapp analysis was concordant with direct mutation detection in all
samples tested. Utilisation of sibling embryos and single sperm was found
to be highly successful for determination of phase on Kmapp. Also, Kmapp
was able to give diagnosis for the embryos of all consanguineous cases pro-
cessed, even though the number of informative, key, single nucleotide poly-

morphisms (SNPs) was considerably low. In total, 9/29 samples were found
to be suitable for transfer.
CONCLUSION: Kmapp utilizes a universal protocol applicable to every

patient, to provide linkage-based PGD. Through this study this technology
was proven to be highly efficient in providing a diagnosis in complex PGD
cases, without increasing patient’s waiting time for initiation of an IVF cycle.
It is advisable that at least 2 sibling embryos/single sperms are processed
with Kmapp for establishment of phase and that direct mutation detection
is always performed in parallel for consanguineous cases. Karyomapping
is expected to make PGD more accessible to patients under the ‘complex
cases’ category.
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CRYOPRESERVED OOCYTES UNDERGOING THAW, BLASTO-
CYST CULTURE (BC), AND TROPHECTODERM BIOPSY (TEB)
DEMONSTRATE EUPLOIDY RATES EQUIVALENT TO AGE-
MATCHED FRESH OOCYTES. K. N. Goldman, Y. G. Kramer,
B. Hodes-Wertz, D. H. McCulloh, J. A. Grifo. Obstetrics and Gynecology,
New York University Langone Medical Center, New York, NY.

OBJECTIVE: To determine if a difference in euploidy exists between blas-
tocysts derived from cryopreserved versus fresh oocytes.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Oocyte thaw (OOT) cycles in which

embryos underwent BC, TEB, and array comparative genomic hybridiza-
tion (aCGH) for preimplantation genetic screening (PGS) were compared
to in vitro fertilization (IVF) cycles in which TEB and aCGH were per-
formed. IVF controls were age-matched 2:1 to match the mean 35.4y in
the OOT group. Only each patient’s (pt) 1st cycle of OOT or IVF and
1st embryo transfer (ET) were included. The primary outcome was
percent (%) euploidy. Additional parameters analyzed were day 2 estra-
diol (E2) and FSH, gonadotropin dosage, peak E2, no. of oocytes
retrieved, metaphase-II (MII) oocytes, 2PN embryos, embryos biopsied,
no. euploid embryos, implantation rate (IR), and live birth-ongoing preg-
nancy rate (LBR). Data were analyzed using Student’s t-test and Fisher’s
exact test (p<0.05).
RESULTS: 25 OOT/PGS cycles were compared to 50 age-matched IVF/

PGS controls. OOT/TEB and IVF/TEB cycles occurred between 4-2011
and 2-2014. Oocyte cryopreservation (OC) occurred between 2006 and
2014 using vitrification (75%) and slow freezing (25%) as was routine. There
were no differences in cycle parameters between groups. 14 oocytes (avg)
were thawed per pt in the OOT group. OOT/PGS and IVF/PGS groups
were similar when comparing no. 2PN embryos, no. embryos biopsied,
and no. euploid embryos, but the blastocyst formation rate (BFR) was lower
in the OOT group (p<0.05). There was no difference in no. of euploid em-
bryos or % euploidy between groups. 15 OOT pts and 26 IVF pts pursued
ET, with no difference in IR or LBR
CONCLUSION: Concerns have been posed regarding the risk of meiotic

spindle disruption and aneuploidy in cryopreserved oocytes; however, our
data suggest that cryopreserved oocytes, when thawed and biopsied for
PGS, have equivalent euploidy rates compared to fresh oocytes. Our find-
ings support the clinical application of PGS for cryopreserved oocytes
when indicated and provide further evidence of oocyte competency
following OC.

Cycle parameters and outcomes

OOT/PGS (n¼25) IVF/PGS (n¼50) p-value

Day 2 FSH 5.8 � 3 7 � 2 0.15
# Oocytes retrieved 17.2 � 9 15.3 � 10 0.44
# MII 12.5 � 8 12.9 � 9 0.87
# 2PN 8.6 � 6 9.3 � 7 0.69
# embryos biopsied 4.5 � 4 6.2 � 5 0.12
BFR (%) 52.6 66.9 0.0005
# Euploid embryos 2.2 � 2 3.1 � 3 0.2
Euploidy (%) 46 � 25 45.6 � 31 0.96
IR (%) 50 62.9 0.55
LBR (%) 53 65.4 0.52

Data presented in mean � SD

DISTRIBUTION OF ANEUPLOIDIES

Chromosome
Total

Monosomy
Total

Trisomy
Total

Aneuploidy

Percent of
1160 Aneuploid

Events

1 5 31 36 3.1%
2 5 33 38 3.3%
3 3 27 30 2.6%
4 10 24 34 2.9%
5 6 33 39 3.4%
6 5 28 33 2.8%
7 13 30 43 3.7%
8 10 38 48 4.1%
9 1 46 47 4.1%
10 6 24 30 2.6%
11 14 29 43 3.7%
12 10 29 39 3.4%
13 12 67 79 6.8%
14 6 30 36 3.1%
15 21 39 60 5.2%
16 45 45 90 7.8%
17 8 49 57 4.9%
18 8 42 50 4.3%
19 14 18 32 2.8%
20 13 38 51 4.4%
21 27 75 102 8.8%
22 31 62 93 8.0%
X 27 23 50 4.3%
Y n/a 0 0 0.0%

Totals 300 860 1160 100%
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THAWED EUPLOID EMBRYO TRANSFER LEADS TO BETTER
PREGNANCY OUTCOMES, IMPROVED MISCARRIAGE RATES
AND NO ELECTIVELY TERMINATED ABNORMAL PREGNAN-
CIES COMPARED TO FRESH IVF OR FROZEN EMBRYO
TRANSFER. B. Hodes-Wertz, M. Smith, H.-L. Lee, A. Adler,
G. A. Jamie. Ob-Gyn, NYU Langone Medical Center, New York, NY.

OBJECTIVE: To determine if trophectoderm biopsy, array comparative
genomic hybridization with frozen euploid embryo transfer (EuFET) impacts
pregnancy outcomes and gestational age (GA) and/or birth weight (BW) cen-
ter compared to routine in vitro fertilization (IVF) and unbiopsied frozen em-
bryo transfer (UFET) at a large university-based fertility center.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: The implantation rate (IR), clinical preg-

nancy rate (CPR), spontaneous abortion perCP (SABR), ongoing-live birth rate
(OP-LBR), and twin rate fromEuFETs from2011-2013werecompared to fresh
embryo transfers (IVF) and unbiopsied frozen embryo transfers (UFET) during
that time period. Any cycles that involved Day 3 embryo biopsy, donor oocyte,
oocyte thaw or fresh EuFET transfers were excluded. In addition, all singleton
livebirths (LB) of patients that underwent EuFETwith available delivery data
(BWand GA) were compared to all singleton livebirths from routine IVF and
UFET. Independent t-test and chi-square were used for analysis.

RESULTS:
There were no triplet pregnancies in EuFET but 6 in the IVF and 4 in

UFET. Most significantly, there were 8 elective terminations of pregnancy
in the IVF group and 6 in UFET for abnormal findings at CVS or amniocen-
tesis but none in EuFET. There was 1 ectopic pregnancy in EuFET and 16 in
the IVF group (none in UFET). Outcomes were similar when IVF day 3 ETs
or vanishing twin pregnancies were excluded.

CONCLUSION: Overall, EuFET was associated with a higher IR, CPR
and lower SABR and multiple gestation rate. Thawed euploid embryo trans-
fer also results in excellent obstetrical outcomes with larger singletons in
FET cycles (both screened and unscreened) compared to fresh IVF transfers.
EuFETavoids the worst IVF outcome of an elective termination of a chromo-
somally abnormal fetus while IVF and UFET do not.
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IN VITRO FERTILIZATION (IVF) WITH 23-CHROMOSOME
PAIR PREIMPLANTATION GENETIC SCREENING (PGS)
FROM TROPHECTODERM BIOPSY IS MORE COST EFFECTIVE
TO ACHIEVE A LIVE BIRTH COMPARED TO IVF
ALONE. N. Resetkova,a K. J. Tobler,a E. F. Werner,b W. G. Kearns.a,c
aJohns Hopkins Medical Institutions, Baltimore, MD; bWarren Alpert Med-
ical School of BrownUniversity, Providence, RI; cCenter for Preimplantation
Genetics, LabCorp, Rockville, MD.

OBJECTIVE: To determine if performing IVF/PGS using trophectoderm
biopsy from a differentiated blastocyst is cost effective in achieving a live
birth as compared to IVF alone.
DESIGN: Retrospective.
MATERIALS AND METHODS: A decision model was created using

TreeAge Pro 2013 (TreeAge Software, Williamstown, MA) to compare the
cost of IVF/PGS performed by comparative genomic hybridization microar-
ray versus IVF alone to achieve a live birth. The model was built from the
patient perspective. A three pregnancy attempt maximum was used. Proba-
bilities were derived from both published and internal data, including preg-
nancy rates from IVF with PGS involving 560 cycles. Clinical data for all
maternal ages from the Society for Assisted Reproductive Technology
(SART 2012) was used to calculate national IVF success rates. Cost data
was derived from published literature, and converted to 2013 US dollars.
The main outcome was the cost to achieve a live birth using IVF with micro-
array PGS from trophectoderm stage biopsy compared to IVF alone. Other
outcomes included the probability of success with IVF and PGS compared
to IVF alone and the frequency of miscarriages using both methods. One-
way, two-way, and Monte Carlo sensitivity analyses were performed to
assess for model robustness.
RESULTS: The model demonstrates that IVF with microarray PGS is cost

effective for couples in their attempt to achieve a healthy baby versus IVF
alone. The average cost of undergoing IVF with PGS is $25,242 with a
95% chance of achieving a live birth over three pregnancy attempts,
compared to an average cost of $22,776 and a success rate of 64% for IVF
alone. Evaluating embryos with biopsy at trophectoderm stage has resulted
in increasing pregnancy rates and reduced miscarriage rates, improving the
effectiveness of PGS with IVF over previously presented data.
CONCLUSION: This model suggests that the addition of 23 chromosome

microarray PGS to IVF is cost effective for couples across all maternal age
groups compared to IVF alone over a wide range of probabilities and costs.
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HIGH CELLULARITY OF TROPHECTODERM BIOPSY
ADVERSELY AFFECTS PREGNANCY OUTCOMES. S. A. Neal,a

J. M. Franasiak,b,c E. J. Forman,b,c M. D. Werner,b,c D. Taylor,b,c

N. R. Treff,b,c R. T. Scott, Jr.,b,c aMedical University of South Carolina,
Charleston, SC; bRWJ SOM, Rutgers University, New Brunswick, NJ;
cRMA of New Jersey, Basking Ridge, NJ.

OBJECTIVE: Comprehensive chromosome screening (CCS) is becoming
more frequently utilized to aid in embryo selection and optimize live birth
rates. Level I data supports the safety and accuracy of trophectoderm (TE)
biopsy, but not all TE biopsies are equal. Whether the size of the biopsy im-
pacts reproductive potential is unknown. Here, the association between TE
biopsy cellularity and pregnancy outcomes is assessed.
DESIGN: Retrospective cohort of patients undergoing single embryo

transfer (SET) after TE biopsy and CCS.
MATERIALS ANDMETHODS: 1,147 embryos undergoing TE biopsy on

day 5 or 6 for CCS were included. A SETwas performed on day 6 of the fresh
cycle or in a subsequent frozen cycle. A standardized curve based upon quan-
titative real-time PCR amplification of single cell data was used to estimate the
cellularity of the TE biopsies, which was then analyzed in quartiles from least
(1) to most (4) cellular. Human chorionic gonadotropin (hCG) levels were
measured at 4 weeks gestation and repeated 48 hours later. An ongoing preg-
nancy was defined as fetal cardiac activity at 9 weeks gestation.
RESULTS: The initial hCG and relative rise in hCG were similar for all

quartiles. The quartile of highest cellularity had a significantly lower ongoing
pregnancy rate when compared to the other three quartiles (Table). Therewas
no difference between the quartiles regarding age, body mass index, ovarian
response, or endometrial thickness.

Quartile Ongoing Pregnancy Rate

1 63.6% (a)
2 61.7% (a)
3 62.1% (a)
4 53.1% (b)

a vs. b, p < 0.05

CONCLUSION: TE biopsies with the highest cellularity are associated
with lower ongoing pregnancy rates after euploid SET. Possible explanations

Euploid
FET

2011-2013

IVF
2011-
2013

Unbiopsied
FET

2011-2013

p value IVF
vs Euploid

FET

p value
FET

vs Euploid
FET

Number of
Transfers
(n)

339 1901 585

Oocyte Age
(yrs)

36.7�4.3 37.7� 4.7 34.5�4.6 <0.01 <0.01

#ET 1.1�0.4 2.1�0.9 1.6�0.7 <0.01 <0.01
IR 59% 24% 41% <0.01 <0.01
CPR 64% 40% 55% <0.01 <0.01
SABR 15% 22% 24% 0.04 0.02
OPR-LBR 54% 31% 41% <0.01 <0.01
% Twin OP-LBs 5% 15% 11% <0.01 <0.01
Singleton LBs

(n)
102 361 134

Avg GA at birth
(wks)

39.0 �2.1 39.0 �1.8 39.0 �2.4 0.97 0.85

Avg BW
percentile

39.5 �27 40.0 �28 44.6 �27 0.90 0.18

Avg singleton
BW (g)

3392 �497 3251 �525 3361 �582 0.02 0.67

% Preterm <37 11% 12% 7% 1.00 0.35
% Preterm <34 2% 2% 2% 0.69 1.00
% <10th

percentile
13% 15% 8% 0.87 0.17

% >90th
percentile

3% 6% 7% 0.44 0.37
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for this phenomenon include diminished accuracy of the euploid diagnosis
(increased cellularity may cause assay saturation or dampen the detection
of mosaicism) versus a mechanical impact of the biopsy. Further research
is needed to determine whether CCS is less accurate for larger biopsies or
if the biopsy itself impairs reproductive potential. Given the established
role of TE biopsy and CCS in improving pregnancy outcomes, programs
should implement quality control measures to monitor pregnancy outcomes
after TE biopsy and consider limiting the size of TE biopsies.

P-113 Tuesday, October 21, 2014

SELECTING COMPETENT BLASTOCYSTS FOR TRANSFER BY
USING TIME-LAPSE MONITORING AND ARRAY CGH TESTING
FOR PATIENTS UNDERGOING PREIMPLANTATION GENETIC
SCREENING (PGS): A PILOT STUDY WITH SIBLING
OOCYTES. Z. Yang,a,b,c J. Zhang,b X. Liu,c R. Salem,a J. Liu.c
aART, Pacific Reproductive Center, Torrance, CA; bREI, New Hope Fertility
Center, New York, NY; cIVF, Jia En de Yun Hospital, Beijing, China.

OBJECTIVE: Recent advances in time-lapse culture and monitoring
have provided new morphokinetic markers for embryonic competence
(1-3). However, there is still limited information about the relationship be-
tween morphokinetic parameters, chromosomal composition and implanta-
tion potential. Accordingly, this study aimed at investigating the effects of
selecting competent blastocysts for transfer by using time-lapse monitoring
and array CGH testing on pregnancy and implantation outcomes for PGS
patients.

DESIGN: 1163 MII oocytes were retrieved from 138 PGS patients at a
mean age of 36.6 � 2.4 years. These sibling oocytes were randomized into
two groups after ICSI: 1) Group A, oocytes (n ¼ 582) were cultured in the
time-lapse system and 2) Group B, oocytes (n ¼ 581) were cultured in the
conventional incubator.

MATERIALS AND METHODS: For both groups, fertilization was as-
sessed at 18 hours post ICSI and embryos were cultured to blastocyst
stage in a continuous culture medium. Following trophectoderm biopsy
on day 5, whole genomic amplification and aCGH testing were performed.
One to two euploid blastocysts within the most predictive morphokinetic
parameters (Group A) or with the best morphological grade available
(Group B) were selected for transfer on day 6. Clinical pregnancy,
ongoing pregnancy and implantation rates were compared between the
two groups.

RESULTS: There were no significant differences in blastocyst formation
rates between the time-lapse system (Group A) and the conventional incu-
bator (Group B) (48.9% vs. 47.8%, respectively, p >0.05). However, there
were significant differences in clinical pregnancy rates between Group A
and Group B (71.1% vs. 45.9%, respectively, p ¼ 0.037). The observed im-
plantation rate per embryo transfer significantly increased in Group A
compared to Group B (66.2% vs. 42.4%, respectively, p ¼ 0.011). More-
over, a significant increase in ongoing pregnancy rates was also observed
in Group A compared to Group B (68.9% vs. 40.5%. respectively,
p ¼ 0.019). There was an insignificant trend in which miscarriage rates
decreased in Group A compared to Group B (3.1% vs. 11.8%, respectively,
p >0.05).

CONCLUSION: Our data demonstrate that selecting competent blasto-
cysts for transfer by using these two advanced technologies results in
improved implantation and ongoing pregnancy rates for PGS patients.
Further randomized clinical trials with a larger sample size are planned to
verify these initial findings.

Supported by: This study is Supported by internal funds.

P-114 Tuesday, October 21, 2014

MICROARRAY PREIMPLANTATIONGENETIC SCREEN SIGNIFI-
CANTLY IMPROVES CLINICAL OUTCOMES WITH VITRIFIED-
THAWED EMBRYO TRANSFER. R. Buyalos, Y. Xie, H. Park,
S. Azadbadi, G. Hubert, A. Kumar, M. Li. Fertility and Surgical Associates
of California, Thousand Oaks, CA.

OBJECTIVE: Selecting embryos with the highest implantation potential
is the most important challenges in the field of Assisted Reproduction. Pre-
viously, morphologic criteria were the most commonly used standards for
embryo selection. The introduction of preimplantation genetic screen

(PGS-24) provides a novel method to determinate embryo competence.
Our goal was to evaluate the clinical outcomes in patients with and without
PGS-24 testing.
DESIGN: Retrospective study.
MATERIALS AND METHODS: 532 patients who underwent FET us-

ing vitrified-thawed blastocysts at our fertility center from Jan 2013 to
Dec 2013 were included. 253 received PGS-24 testing and 279 patient
did not. Patients were divided into 5 age groups (<35, 35-37, 38-40,
>40 and donor). Clinical pregnancy rate and implantation rate were
compared.
RESULTS: Clinical pregnancy rate and implantation rate for each age

group were generally higher in the PGS compared to the non-PGS group (Ta-
ble 1). The mean number of embryos transferred was significantly lower in
PGS group vs non-PGS.
CONCLUSION: These data demonstrate significant improvements in

clinical outcomes in patients with PGS-24 testing, suggesting that PGS-24
is an effective method to determine blastocyst competence. Furthermore,
PGS-24 screening facilitates elective single embryo transfer while reducing
the probability of ovarian hyperstimulation syndrome and avoiding multiple
gestation.

P-115 Tuesday, October 21, 2014

CAN WE RELY ON ONLY MORPHOKINETIC PARAMETERS TO
DETECT EMBRYO ANEUPLOIDY? S. Dogan, F. Li, M. Urich,
M. H. Fakih, N. F. Shamma, M. I. Abuzeid, I. Khan. IVFMichigan, Roches-
ter Hills, MI.

COMPARISONS OF CLINICAL OUTCOMES BETWEEN PATIENTS

WITH AND WITHOUT PGS-24 SCREENING

Table 1 (A) Sample Size
Age Groups Sample Size

PGS-24 NO PGS-24
DONOR N¼82 N¼103
<35 N¼67 N¼88
35-37 N¼42 N¼42
38-40 N¼39 N¼25
>40 N¼23 N¼21

Table 1 (B) Comparisons of Clinical Pregnancy Rate and On Going
Clinical Pregnancy Rate
Age

Group
Clinical Pregnancy
Rate (%)

On Going
Pregnancy
Rate (%)

PGS-
24

NO
PGS-24

p
value

PGS-2
4

No
PGS-24

p value

donor 66 44 0.00* 54 38 0.04*
<35 69 63 0.42 60 51 0.29
35-37 71 52 0.07 67 45 0.04*
38-40 67 60 0.59 56 48 0.51
>40 52 19 0.04* 43 10 0.02*

Table 1 (C) Comparisons of Implantation Rate and Implantation
Leading to Ongoing Pregnancy
Age

Groups
Implantation
Rate (%)

Implantation
Leading to Ongoing
Pregnancy

PGS-
24

No PGS-
24

P
value

PGS-24 No PGS-24 p value

donor 55 28 0.00* 47 23 0.00*
<35 58 46 0.11 50 38 0.11
35-37 61 27 0.00* 58 21 0.00*
38-40 52 38 0.20 46 35 0.29
>40 53 4 0.00* 44 4 0.00*

Table 1 D. Number of Transferred Embryos
Age Groups Number of Transferred Embryos

PGS-24 No PGS-24 p value
donor 1.7�0.54 2.1�0.90 0.00*
<35 1.4�0.52 1.8�0.53 0.00*
35-37 1.4�0.67 1.9�0.66 0.00*
38-40 1.5�0.55 2.0�1.07 0.01*
>40 1.5�0.59 2.0�0.76 0.02*

* P<0.05 Significant difference
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OBJECTIVE: To re-investigate the morphokinetic characteristics of aneu-
ploidy in embryos from randomly selected IVF-PGS (preimplantation ge-
netic screening) patients whose ages are normally distributed.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Data used were from our routine

IVF-PGS patients (n¼18) whose ages are normally distributed [25.8-43.6].
Autologous fresh oocytes (n¼185) from these patients were incubated in
Time-Lapse microscope (EmbryoScope: Unisense Fertilitech, Denmark)
following insemination. After Day 3 biopsy (n¼152), ploidy was analyzed
using array-comparative genome hybridization (aCGH). According to PGS
results, these embryos classified into two groups, euploid (n¼46) and aneu-
ploid (n¼106). The morphokinetic parameters tested in this study, including
three new parameters* [oocyte diameter, distance of pronuclei (PNs) and ra-
tio of PN diameters] are listed in Table 1. Data were analyzed using one way
ANOVA and c2-test, and Pearson correlation test.

RESULTS: In this study, aeuploidy is only correlated with patient’s age
(r¼.331, p< .0001). Within the two groups of embryos, the mean differences
for the tested morphokinetic parameters are tabulated below.

CONCLUSION: The results here revealed that aneuploidy cannot be pre-
dicted using the morphokinetic parameters tested by time-lapse microscopy
without PGS screening [1]. Patient’s age in the PGS cases should also be
considered as a parameter for further time-lapse studies.

P-116 Tuesday, October 21, 2014

DEVELOPMENTAL PROFILES OF EMBRYOS WITH ANEU-
PLOIDIES COMPATIBLE AND INCOMPATIBLE WITH LIFE ARE
DIFFERENT DURING 6 DAYS IN CULTURE. M. Alikani, Y. Pan,
M. Bolkas, H. Yang, T. Singer, A. Hershlag. Center for Human Reproduc-
tion, North Shore University Hospital, Manhasset, NY.

OBJECTIVE: To compare developmental profiles (DP) of embryos
affected by aneuploidies compatible or incompatible with life.

DESIGN: Blastocysts with ploidy diagnosis were categorized in 5
groups based on compatibility of the ploidy type with life (potential for
term development, early or late loss). The DP of the biopsied embryos
was assessed as Optimal (ODP) or Sub-optimal (SDP) according to pre-

determined definitions. The proportion of ODP and SDP embryos was
determined for each ploidy group. Statistical comparisons were
performed by means of a two-sided chi-squared test by an independent
statistician.
MATERIALS AND METHODS: Seventy-eight cycles of PGS/PGD by

blastocyst biopsy and aCGH, attempted between January 2012 and April
2014 at one clinic were included; 410 blastocysts were diagnosed. Translo-
cation cases were excluded. ODP was defined as optimal morphology on
all assessment days, including 2-5 cells on day 2; 6-12 cells on day 3;
<10% fragmentation (days 2 and 3); symmetric division or stage appropriate
unevenness (days 2 and 3); fully formed blastocyst with cohesive TE and
distinct ICM on day 5 (and 6).
RESULTS: ODP varied significantly among the different ploidy cate-

gories, ranging from 11.5% to 50% (p<0.0001). Results are collapsed into
two groups and summarized in Table 1.
CONCLUSION: The relationship between aneuploidy and embryo

morphology is tenuous, but the relationship between development profile
and aneuploidy type has not been explored. Our data suggest that euploid
embryos or those affected by trisomies that are compatible with life show
optimal development significantly more frequently than sub-optimal
development. By contrast, embryos carrying monosomies, complex and
single aneuploidies incompatible with life show sub-optimal development
during culture; this is consistent with the observation that the latter are
rarely found in spontaneous abortions. The relatively high frequency of
ODP among aneuploid embryos suggests that the only effective means
by which such embryos may be excluded from transfer is genetic
screening.
Supported by: Institutional.

P-117 Tuesday, October 21, 2014

COMPARISON OF ARRAY CGH AND NEXT GENERATION
SEQUENCING FOR DETECTION OF A CRYPTIC TRANSLOCA-
TION IDENTIFIED BY PGD. B. D. Mariani, H. J. Stern, V. Novik,
K. D. Tran, W. S. Stanley. Genetics & IVF Institute, Fairfax, VA.

OBJECTIVE: To determine the clinical utility of NGS versus aCGH for
the detection of unbalanced chromosomal content in PGD embryos from
translocation carriers using a new whole genome amplification (WGA) sys-
tem allowing direct multiplexed sequencing.
DESIGN: NGS-based PGD using a new lysis protocol, template enrich-

ment, and WGA system incorporating adaptors and bar-coding for Illumina
sequence analysis of blastomere and trophectoderm biopsies.
MATERIALS AND METHODS: WGA utilizing a new PicoPlex DNA-

seq kit (Rubicon Genomics, Inc.) was performed on blastomere and TE
biopsies and used as template for NGS and aCGH analysis in parallel. The
protocol used high molecular weight, unfragmented DNA for multiple
rounds of random-primed template enrichment followed by universal ampli-
fication using primers containing adaptors and bar-code indexes for multi-
plexed Illumina sequencing. PGD embryos from translocation carriers

The Proportion of Embryos with Optimal or Sub-optimal Development Profile

according to Ploidy

Ploidy Category
Potential
Viability

No.
Embryos with

Optimal
Development
Profile (%)

No. Embryos
with Sub-
optimal

Development
Profile (%)

Euploid; Trisomy
13, 18, 21, XXY,
XYY; Monosomy
X

Live Birth 60 (68.2%) 153 (47.5%)

Trisomy 6-12, 14-17,
19, 20, 22; R2
Chromosomes
Affected; All
Monosomies
(except X)

Early Loss
8-20 Weeks;
Implantation
Failure

28 (31.8%) 169 (52.5%)

p Value <0.0001

The Mean Differences of Morphokinetic Parameters within Groups

Parameters Euploidy Aneuploidy P-value

Age 34.1 �4.2 37.5 �4.6 0.000**
Oocyte diameter* 159.3 �11.0 159.6 �7.4 0.835
Distance of PNs* 44.2 �5.0 49.7 �49.5 0.462
Ratio of PN diameters* 1.1 �0.2 1.0 �0.2 0.386
Granular cytoplasm 10.9% 11.3% 0.935
tPB2 (time of polar body

extrusion)
4.7 �3.3 4.8 �3.4 0.810

tPNa (time of PN appearance) 10.5 �3.5 10.8 �3.9 0.627
tPNf (time of PN faded) 24.2 �4.6 24.6 �6.5 0.686
cc2 (time of 2nd cell

cycle; t3-t2)
7.5 �5.8 7.8 �6.5 0.673

s2 (time of synchrony of
2nd cell cycle; t4-t3)

4.5 �5.2 5.4 �5.5 0.308

cc3 (time of 3rd cell cycle;
t5-t3)

15.0 �7.1 14.9 �6.7 0.954

tM (time from insemination
to formation of a morula)

89.6 �12.3 89.6 �12.4 0.984

tSB (time from insemination
to start of blastulation)

100.6 �11.6 99.9 �8.9 0.750

tB (time from insemination to
formation of a full blastocyst)

106.7 �8.9 106.9 �8.0 0.925

PN score grade I+II 80% 88.6% 0.332
Irregular Division 10.9% 21.7% 0.114
Recleavage 8.7% 6.6% 0.647
Multinucleation at 2 cell stage 32.6% 36.8% 0.621
Blastomere size (even) 37.0% 33.0% 0.268
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identified as abnormal by aCGH and consented for research in an IRB
approved QA protocol were used to compare low coverage NGS with stan-
dard Illumina 24sure aCGH for the identification of segmental aneuploidy.
The PicoPlex DNA-seq system avoids template fragmentation, has minimal
amplification bias, and incorporates 48 or 96 barcode indexes for highly mul-
tiplexed MiSeq sequencing.

RESULTS: PGD performed on (8) blastocysts from a couple with a his-
tory of RPL and normal karyotypes were all abnormal by aCGH. Seven
embryos displayed a recurrent pattern of small segmental imbalance
suggesting a pre-existing parental translocation, while (6) embryos also
displayed a variety of whole chromosome aneuploidy. Reanalysis of
parental karyotypes with subtelomeric FISH uncovered a subtle maternal
reciprocal translocation 46, XX t(2;12)(p25.3;q24.32). Low coverage,
100-base paired-end NGS of WGA DNA from the remaining embryos
definitively identified all the abnormalities detected by aCGH. Surpris-
ingly, NGS also detected the small 5-6 Mb imbalance of 2p consistent
with the reanalyzed maternal karyotype that was missed by the initial
aCGH.

CONCLUSION: The implementation of NGS with PGD/PGS will depend
on uniform, balanced WGA allowing direct sequencing without additional
library manipulations. The new PicoPlex DNA-seq method tested here pro-
vided a streamlined template preparation protocol coupled with MiSeq
sequencing providing high resolution detection of segmental imbalances in
embryos from translocation carriers.

P-118 Tuesday, October 21, 2014

SERUM ANTI-MULLERIAN (AMH) LEVELS DO NOT PREDICT
EMBRYO PLOIDY AFTER COMPREHENSIVE CHROMOSOMAL
SCREENING (CCS) OF TROPHECTODERMCELLS DURING PRE-
IMPLANTATION GENETIC SCREENING (PGS). J. Rodriguez-Pura-
ta,a M. Luna,a J. A. Lee,a M. C. Whitehouse,a E. Cervantes,a M. Duke,a

T. Mukherjee,a,b L. Grunfeld,a,b A. B. Copperman,a,b B. Sandler.a,b aRepro-
ductive Medicine Associates of New York, New York, NY; bObstetrics, Gy-
necology and Reproductive Science, Icahn School of Medicine at Mount
Sinai, New York, NY.

OBJECTIVE: Serum AMH concentrations decline with increasing age,
constituting a sensitive marker for ovarian aging. On an embryo by embryo
basis, it is not clear whether abnormal AMH levels predicts aneuploidy. This
study seeks to determine if serum levels of AMH can be associated with the
percentage of embryos deemed aneuploid using CCS of trophectoderm cells
during PGS.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Patients who underwent an IVF cycle

with PGS for aneuploidy were included in the study. In cases where R2
AMH measurements were recorded, the lowest level was selected. Serum
AMH was measured either by Beckman-Coulter’ and/or Diagnostic Sys-
tems laboratories’ assay, and an AMH level of 1 ng/mL was considered
as normal. Embryo’s trophectoderms were biopsied on Day 5/6 and 23
chromosome PGS analysis was performed by quantitative PCR. Only
embryos with an initial normal/abnormal result were included. We uti-
lized generalized estimating equations (GEE) to understand the impact
of AMH on aneuploidy among patients, while controlling for patients’
age.

RESULTS: A total of 142 patients and 749 embryos were analyzed, of
which 54.8% (401/749) embryos were euploid. No statistical differences
were observed between normal and abnormal embryos in AMH (3.5�4.8
vs. 3.13�4), oocytes retrieved (20.8�12.3 vs. 18.45�11.3), fertilization
rate per retrieved egg (63.4%�22.3 vs. 64.1%�21.2) or per MII (79.1%�
21.3 vs. 79.4%�19.3). Statistical differences were observed in normal and
abnormal cohorts when evaluated for age (35.5�4.3 vs. 37.6�4.9), basal
FSH (7.5�3.7 vs.8.19�2.9,), basal AFC (14�8.3 vs. 12.64�7.1) and 2PN
(14.5�8.9 vs. 12.31�8.3).

Factor OR p-value

Age 1.12 0.02
AMH 0.95 0.34

CONCLUSION: Our study showed that patients who had abnormal AMH
levels produced fewer eggs and fewer embryos, but the embryos did not have
an increased incidence of aneuploidy. AMH is a powerful indicator of

ovarian reserve and predicts ART outcome, but an abnormal AMH level
does not correlate with the chance of any individual embryo being normal
or abnormal.

P-119 Tuesday, October 21, 2014

DETECTION OF WHOLE CHROMOSOME AND SEGMENTAL
CHANGES IN A FEW CELLS BY NGS. C. Zhang, B. Fang,
K. Handschuh, X. Qin, Z. Rosenwaks, K. Xu. Center for ReproductiveMed-
icine, Weill Cornell Medical College, New York, NY.

OBJECTIVE: Microarray (aCGH or SNP array) is the current predomi-
nant platform for pre-implantation genetic screening (PGS) for 24 chromo-
somes. However, these platforms can and will most likely be replaced
soon by the next generation sequencing (NGS) or massively parallel
sequencing (MPS) technology because of NGS’s progressive power increase
and cost reduction. Furthermore, flexibility in choosing resolution can pro-
vide deeper analysis of copy number variation (CNV) permitting the detec-
tion of smaller segmental gain/loss. The aim of our study is to assess NGS
methodology to screen for sub-chromosomal aberrations.
DESIGN: Experimental Study.
MATERIALS AND METHODS: Four cells were loaded to each PCR

tubes from various cell lines of known segmental loss (6), trisomy and mono-
somy imbalances (14), and normal controls (4) and were subjected to whole
genome amplification (WGA). Amplified products were barcoded using the
Ion Xpress� barcoding kit and size selected on agarose gel. After quantifi-
cation, emulsion PCR was performed on the pooled amplified barcoded li-
braries (six/run). Sequencing was conducted on Ion Personal Genome
Machinewith 316 or 318 chips. Primary data alignment was performed using
Torrent Suite Software v4.0.2. Post-alignment analysis was performed on Ion
Reporter 4.0.
RESULTS: The average total of bases and reads outputted per run from the

316 chips were �520M and �2.4M, respectively, and �730M and �4.6M,
respectively, from the 318 chip. Accurate copy number calls for sub-chromo-
somal deletion of 21.3Mb, del(4).arr p16.3p15.2, were made on all six spec-
imens with a range of 37M bases to 108M bases and 223K reads to 595K
reads, respectively, for the 316 chip, and a range of 57M bases to 80M bases
and 347K reads to 450K reads, respectively, for the 318 chip. This method
reported 100% accuracy for segmental deletions (6/6) as well as for whole
chromosome aneuploidy detection (18/18).
CONCLUSION: This study further validated NGS-based methodology’s

efficacy in detecting segmental gains/loss in addition to various whole chro-
mosome aneuploidies with accurate diagnosis. With the potential advantages
of reduced cost and enhanced precision, NGS-based comprehensive aneu-
ploidy screening represents an improvement on current array-based PGS.
Further assessment is required to test the relationship between the smaller
lengths of segmental gain/loss and its sensitivity for detection, as well as
to determine the maximum sample capacity allowed per run for accurate
CNV detection.
Supported by: Institutional.

P-120 Tuesday, October 21, 2014

INTENTION TO TREAT: HOW MANY INITIATED PGS CYCLES
PRODUCE BLASTOCYSTS FOR BIOPSY AS MATERNAL AGE
INCREASES? S. Munne,a J. Barritt,b,c S. Ghadir,b,c W. Chang,b,c

S. Tormasi,a M. Surrey,b,c D. Hill.b,c aReprogenetics, Livingston, NJ; bSou-
thern California Reproductive Cener, Beverly Hills, CA; cART Reproductive
Center, Beverly Hills, CA.

OBJECTIVE: PGS with blastocyst biopsy and comprehensive chromo-
some analysis has shown to significantly improve ART outcome in several
Randomized Clinical Trials, provided that the patient produces

N Average Blast with 0 with 1 with R2

Donors 169 7.1 2% 7% 92%
<35 199 5.5 10% 6% 83%
35-37 181 4.2 15% 8% 77%
38-40 278 3.6 23% 11% 66%
41-42 214 2.8 29% 13% 64%
>42 182 2.3 35% 19% 47%
total 1223 4.7 13.3% 7.4% 79.3%
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blastocysts. The goal of this study was to determine how many patients
that decided to undergo PGS before cycle start did produce blastocysts
for biopsy.

DESIGN: Retrospective case-cohort study; evaluation of blastulation and
PGS rates in patients stratified by maternal age.

MATERIALS ANDMETHODS: Patients were recruited in a single infer-
tility practice between 2010 and 2013. Patients were asked at the time of
initial interview with their clinician if they desired to undergo PGS with their
IVF cycle. The electronic medical records for these patients who consented
to PGS were analyzed for maternal age, the number of blastocysts produced
and if PGS biopsy was performed.

RESULTS: A total of 1223 patients agreed to undergo PGS at their IVF
cycle start. Of those 259 (21%) produced 0 or 1 blastocyst, and 964 (79%)
produced 2 or more (average 6.2 blastocysts). Of the first group 47 with
one blastocyst decided to go on with the biopsy and 99 with two or more blas-
tocysts did not proceed with biopsy.

Below shows the chance, by maternal age, to have 0, 1 or more than 2 blas-
tocysts:

CONCLUSION: PGS is a selection method to determine which em-
bryos have the highest potential of implanting. Obviously PGS cannot
help the 21% of cycles producing one or no embryos, although embryo
banking can be considered for poor prognosis patients. Additionally,
over 30% of the 396 cycles in women >40 produced no embryos for
biopsy. Finally, over 80% of cycles with only one blastocyst decided to
cancel the PGS, while, only 10% of cycles with R2 blastocysts cancelled
the PGS.

The current data is helpful to manage patient expectations before cycle
start about their odds of producing blastocysts for biopsy, and combined
with already published data on aneuploidy rates per age group, how many
euploid blastocysts to expect per cycle.

P-121 Tuesday, October 21, 2014

ANEUPLOIDY RATES IN DAY 5/6 EMBRYO SAMPLES TESTED
WITH 24-CHROMOSOME SINGLE NUCLEOTIDE POLYMOR-
PHISM (SNP) MICROARRAYS AND A BIOINFORMATICS
TECHNIQUE. K.Merrion, M. Kiehl, B. Pettersen. Natera, Inc., San Car-
los, CA.

OBJECTIVE: To report aneuploidy rates in Day 5/6 embryo samples, cate-
gorized by maternal age.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: Review of 24-chromosome preimplan-

tation genetic screening (PGS) results on 6803 day 5/6 trophectoderm bi-
opsy samples from 1242 cases. Patients were referred for PGS for reasons
including: prior aneuploid pregnancy, prior failed in vitro fertilization
(IVF) cycle, recurrent pregnancy loss, or advanced maternal age.
Following in vitro fertilization, embryos underwent trophectoderm biopsy
on day 5 or 6, according to each clinic’s standard procedures. Biopsy sam-
ples, along with parental blood or buccal samples, were shipped from IVF
clinics to a single reference laboratory for analysis. Genotyping was
performed using Illumina Cyto12 SNP microarray and an informatics
technique which uses parental genetic data to improve the resolution
and accuracy of the embryo sample chromosome measurements. Embryo
samples that returned results were classified as ‘euploid’ if no chromo-
some abnormalities were detected, or ‘aneuploid’ if trisomy, monosomy,
haploidy, triploidy, large deletions/duplications, and/or uniparental dis-
omy was detected.

RESULTS: PGS results were obtained on 6422 (94.4%) of the tested sam-
ples. Average maternal age in this patient cohort was 37 years (range 20-47).
Overall, there was a 48.2% aneuploid rate in the day 5/6 trophectoderm sam-
ples with results. Results by maternal age groups are shown in Table 1. Aneu-
ploidy rates in the day 5/6 trophectoderm samples ranged from 30.9% in
women <30 years to 74.5% in women 40 years of age and older. Of cases
with a maternal age of<30 years, 67.6% (125/185) were from egg donor cy-
cles, and the aneuploidy rate of the day 5/6 trophectoderm samples from
these cycles was 29.5%.

CONCLUSION: Aneuploidy rates in day 5/6 trophectoderm samples
increased significantly with maternal age. Aneuploidy rates in cycles with
egg donors <30 years were 29.5%, supporting that PGS should still be
considered for IVF patients using egg donors to increase the chances of trans-
ferring an embryo with normal chromosome make-up. These maternal
age-stratified aneuploidy risk figures can be used to counsel patients on the
likelihood of having an embryo with a euploid result.

P-122 Tuesday, October 21, 2014

FROMCARRIER SCREENING TO SINGLEGENE PGD: ANANAL-
YSIS OF 762 COUPLES SCREENEDVIA AN EXPANDED CARRIER
SCREENING PLATFORM. N. Kumar,a A. Bisignano,a S. Asgari,a

B. Chu,b S. Munne,b J. Grifo,c A. Berkeley,c F. Licciardi,c S. Chen,d

D. Hoffman,e M. Barrionuevo,e R. Prates.b aRecombine, New York, NY;
bReprogenetics, Livingston, NJ; cNYU Langone Fertility Center, New
York, NY; dSt. Barnabas Institute for Reproductive Medicine and Science,
Livingston, NJ; eIVF Florida, Margate, FL.

OBJECTIVE: Carrier screening for recessive genetic diseases is offered to
patients at fertility centers. Couples carrying the same genetic disease have a
25% chance of having an affected child. Such couples have several reproduc-
tive options available, including PGD. Our goal was to determine how many
such couples pursue PGD.
DESIGN: Retrospective.
MATERIALSANDMETHODS: The Illumina InfiniumHDCustomGen-

otyping platform was used to identify 1578 mutations associated with 190
high impact recessive genetic diseases. This analysis includes data obtained
from 762 couples referred by fertility centers. Informed consent to utilize
data in a de-identified manner was obtained. Carrier couples were identified.

TABLE 1.

Maternal
Age

# of
cases # of embryos

Euploid
Rate Aneuploid Rate

<30 years 185 1221 69.1% +/- 1.32% 30.9% +/- 1.32%
30-34 years 259 1486 64.9% +/- 1.24% 35.1% +/- 1.24%
35-39 years 461 2285 50.5% +/- 1.05% 49.5% +/- 1.05%
>/¼ 40 years 337 1430 25.5% +/- 1.15% 74.5% +/- 1.15%
OVERALL 1242 6422 51.8% +/- 0.62% 48.2% +/- 0.62%

Day 5/6 embryo sample aneuploidy rates.

TABLE 1.

Disease
# Carrier
Samples

# PGD
Samples PGD Status/Results

Sickle Cell Disease 3 0
Cystic Fibrosis 4 2 Preparation Complete,

Preparation Complete
Nonsyndromic

Hearing Loss
& Deafness:
DFNB1 Related

3 1 Initiated

Carnitine
Palmitoyltransferase
II Deficiency

1 0

Familial Dysautonomia 1 1 Unaffected Embryos
Transferred

Niemann-Pick Disease:
Type A

1 0

Hurler Syndrome 1 1 Unaffected/Non-Carrier
Polar Bodies Selected

Spinal Muscular
Atrophy: SMN1
Linked

2 1 Initiated

Familial Mediterranean
Fever

1 0

Tay-Sachs Disease 1 1 No Unaffected/
Chromosomally
Normal Embryos
Available

Total 18 7
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Couples that then pursued PGD through our partner laboratory were identi-
fied, and their PGD testing outcomes were reviewed.

RESULTS: Of the 762 couples, 18 (2.4%) were identified as carriers of the
same genetic disease as shown. Of these, 7 couples pursued single gene PGD
through our partner laboratory.

CONCLUSION: Results show that 11/18 carrier couples referred by
fertility centers chose not to pursue PGD. There are several explana-
tions for this. PGD may not be consistent with a couple’s personal
beliefs or may not have the financial resources to pursue PGD. Addi-
tionally, it is possible that some couples pursued PGD through another
laboratory, became pregnant without fertility treatment, or chose not to
pursue fertility treatment in general. In this study, at least one affected
embryo was detected for each couple that pursued and completed PGD
testing, demonstrating the importance of performing PGD testing in
these cases.

P-123 Tuesday, October 21, 2014

ARE ANEUPLOIDY RATES HIGHER IN EMBRYOS BIOPSIED ON
DAY 6 COMPARED TO DAY 5 OF DEVELOPMENT? M. Alikani,
E. Schenkman, Y. Pan, M. A. Cohen, A. Hershlag. Center for HumanRepro-
duction, North Shore University Hospital, Manhasset, NY.

OBJECTIVE: To determine if aneuploidy rates are different in embryos
biopsied on day 5 or 6 of development.

DESIGN: Retrospective data analysis. Aneuploidy rates were tabulated for
blastocysts biopsied on day 5 and day 6 of development. The rates were
compared for the total population of embryos, then stratified for twomaternal
age groups of %37 and >37 years. All statistical comparisons were per-
formed by means of a two-sided chi-squared test.

MATERIALS AND METHODS: Seventy-eight cycles of PGS/PGD by
blastocyst biopsy and aCGH, attempted between January 2012-April
2014 at one clinic were included; 414 blastocysts were biopsied. Indica-
tions for PGS included AMA, RPL, RIF and family balancing. All embryos
were subjected to zona opening on day 3 and cultured to day 5 or 6 for TE
biopsy. A strict policy was followed with respect to the timing and selec-
tion of embryos for biopsy; only two embryologists made the final decision.
Biopsy was delayed to day 6 for early day 5 blastocysts with limited num-
ber of TE cells. Blastocysts with poor quality ICM and TE were excluded
from biopsy on both days. Biopsied cells were sent to one reference labo-
ratory. Aneuploidy rates were stratified by day of biopsy and maternal age.

RESULTS: Overall and age-stratified aneuploidy rates on day 5 and 6
are summarized in Table 1. Equal proportions of blastocysts were bio-
psied on day 5 (213 or 51.4%) and day 6 (201 or 48.6%)(p¼0.4041)
and nearly 60% of the patients had a biopsy performed on both day 5
and day 6. The same proportion of females occurred among day 5 and
6 embryos.

Aneuploidy Rate in Day 5 v Day 6 Blastocysts

Day of TE
Biopsy

No. Euploid
(%)

No. Aneuploid
(%)

Total Population Day 5 (N¼213) 108 (50.7%) 105 (49.3%)
Day 6 (N¼201) 91 (45.3%) 110 (54.7%)
p Value 0.2690

% 37 Years Day 5 (N¼90) 52 (57.8%) 38 (42.2%)
Day 6 (N¼93) 60 (64.5%) 33 (35.5%)
p Value 0.1092

>37 Years Day 5 (N¼123) 56 (45.5%) 67 (54.5%)
Day 6 (N¼108) 31 (28.7%) 77 (71.3%)
p Value 0.0085

CONCLUSION: It has been suggested that the rate of aneuploidy is higher
in day 6 blastocysts. Our data suggest that the correlation may be more
nuanced than believed previously. Overall, aneuploidy rates were the same
for day 5 and day 6 embryos. However, in patients older than 37 years, aneu-
ploidy rate in day 6 embryos was indeed significantly higher than day 5 em-
bryos, suggesting a relationship between delayed development and
aneuploidy in older patients but not in younger patients.When counseling pa-
tients on the prognostic value of the day of TE biopsy, patient age should be
taken into consideration.

Supported by: Institutional.
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ROUTINELY DISTINGUISHING NORMAL AND BALANCED
TRANSLOCATION CARRIER EMBRYOS USING SNP
ARRAYS. N. R. Treff,a,b E. J. Forman,a,b O. Bendarsky,a S. A. Neal,c

R. T. Scott, Jr.,a,b aRMA of New Jersey, Basking Ridge, NJ; bRWJ Medical
School-Rutgers University, New Brunswick, NJ; cMedical University of
South Carolina, Charleston, SC.

OBJECTIVE: Many translocation carrier couples convey a strong in-
terest in preventing transmission to their offspring, sparing them the
reproductive challenges they faced. However, contemporary methods
of comprehensive chromosome screening (CCS) cannot reliably distin-
guish between normal embryos and those that carry a balanced trans-
location. This study was conducted to develop a method that can
concurrently identify unbalanced and aneuploid embryos, and, for
the first time, distinguish translocation carrier and truly normal em-
bryos all from the same embryonic trophectoderm biopsy SNP array
data.
DESIGN: Blinded evaluation of balanced/normal embryos from a translo-

cation carrier patient.
MATERIALS ANDMETHODS: 262K SNP arrays were used on a fam-

ily trio (parents and child) to phase the parental reciprocal translocation
carrier. Informative SNPs 5 megabases (Mb) on each side of the chromo-
some breakpoints (heterozygous in the carrier and homozygous in the
normal parent) were used to predict whether otherwise euploid embryos
inherited the translocated chromosome and thus would be obligate
balanced translocation carriers. Outcomes were evaluated against known
genetic status from separate PCR analysis of a specific microdeletion
(known to be associated with the translocation) in order to confirm
results.
RESULTS: A total of 67 embryos were evaluated from a couple car-

rying 46,XX,t(2:20)(q21;p12.2); 12 were euploid and balanced or normal
for the translocation based on conventional copy number analysis. 128
(chr2) and 191 (chr20) informative SNPs were identified within 5 Mb
of the breakpoints. A child born without the translocation was used to
phase the maternal chromosomes for the informative SNPs. When these
SNPs were evaluated in blinded embryos, 2 were identified as carriers,
and 10 as normal, which was 100% consistent with the known status of
each embryo.
CONCLUSION: We have developed a proof of principle that phased

informative SNPs can be evaluated to routinely distinguish balanced carrier
and normal embryos in parallel with conventional CCS using SNP array
technology. An ongoing clinical trial will continue to accumulate
evidence of the predictive value for clinical outcomes and general applica-
bility in additional cases. This may provide couples with a balanced trans-
location an additional selection criterion when considering which embryo
to transfer.

P-125 Tuesday, October 21, 2014

ADAPTINGNEXT-GENERATIONDNA SEQUENCINGTODETECT
ANEUPLOIDY. G. J. Porreca, J. Gole, A. Gore, M. A. Umbarger. Good
Start Genetics, Inc., Cambridge, MA.

OBJECTIVE: We sought to evaluate the ability of a new next-generation
DNA sequencing (NGS) based pre-implantation genetic screening (PGS)
approach to determine chromosome copy number from limiting amounts
of DNA.
DESIGN: PGS, or comprehensive chromosome screening (CCS), is

used to assess the chromosome copy number of embryos. Although
increasing evidence indicates that euploid embryo transfer increases im-
plantation rates and reduces miscarriage rates, PGS adoption has been
limited in part because traditional technologies make the procedure
generally unaffordable. However, increased use of trophectoderm bi-
opsy followed by vitrification and subsequent frozen embryo transfer,
coupled with streamlined workflows employing NGS, are poised to
enable broader PGS use. Here we evaluate the performance of a new
NGS-based approach to determine chromosome copy number. We mea-
sure the performance of this method on both purified genomic DNA
and isolated cells.
MATERIALS AND METHODS: We developed and implemented an

automated PCR-based method that amplifies regions from each chro-
mosome and simultaneously attaches the sequencing adapters and sam-
ple-specific barcodes necessary for multiplexed NGS. 12pg DNA
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purified from cell lines (�2 diploid cells) or lysate derived from 2-cell
isolated cultured lymphocytes served as template for the PCR reac-
tions. The products were sequenced to generate count data for each
chromosome, and this data was subsequently used to infer chromosome
copy number.

RESULTS: A total of 37 true positive aneuploid chromosome calls
were made across the DNA from 21 aneuploid cell lines. The method
generated 789 correct diploid chromosome calls, 2 incorrect aneuploid
(false positive) chromosome calls, and zero incorrect diploid (false
negative) chromosome calls. Both incorrect aneuploid calls were in
samples containing other aneuploid chromosomes, thus yielding perfect
sample-level specificity and perfect chromosome-level sensitivity. Aneu-
ploidies detected included: trisomy 2, 8, 9, 13, 18, 20, 21, 22, 16+21,
2+21, monosomy X, tetrasomy X, XXY, and disomy Y. The technique
also detected trisomy 21 and XXY when lysed lymphoblast cells were
utilized as template.

CONCLUSION: Our automated, NGS-based method identified a variety
of aneuploidies in DNA with high sensitivity and specificity, and detected
common aneuploidies in isolated cells. The sample preparation process is de-
signed to be compatible with either Illumina or Life Technologies NGS sys-
tems.
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IVF CYCLE OUTCOMES ON A COHORT OF PATIENTS WHO
PURSUED SINGLE GENE PGD FOR MYOTONIC DYSTROPHY
WITH CONCURRENT 24-CHROMOSOME ANEUPLOIDY
SCREENING. J. Saucier, K. Merrion, N. Wemmer, B. Pettersen. Natera,
Inc., San Carlos, CA.

OBJECTIVE: Analyze cycle outcomes on a cohort of patients who pur-
sued single gene preimplantation genetic diagnosis (PGD) for myotonic dys-
trophy type 1 (DM1) with concurrent 24-chromosome aneuploidy screening.
DM1, an autosomal dominant disorder with a prevalence of 1 in 8000, is
caused by an expansion of a CTG trinucleotide repeat in the DMPK gene
on chromosome 19. This multisystemic disorder results in muscle wasting
and weakness, with a spectrum of severity and age of onset depending on
the length of the CTG repeat expansion.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Chart review of all DM1 cases

referred by in vitro fertilization (IVF) clinics to a reference lab for
PGD was performed. For all cases, one member of the couple carried
a confirmed DMPK repeat expansion. Due to the unreliable nature of
direct detection of trinucleotide repeat size on embryo biopsy samples,
test development was performed using DNA samples from both partners
in addition to samples from the affected partner’s parent(s). Parent and
relative single nucleotide polymorphism (SNP) microarray data was
used to identify the chromosome 19 homolog containing the DMPK
expansion. Each couple pursued an IVF cycle and embryo biopsies
were performed on either day 3 or day 5/6 and shipped to the reference
lab for PGD. Testing was performed using Illumina CytoSNP-12b
microarrays and an informatics technique. All embryo samples were
compared to parent samples across multiple SNP loci to determine chro-
mosome 19 homolog phase, assess for crossovers, rule out DNA contam-
ination, and establish chromosome copy number. Mutation and
chromosome results were reported back to the IVF centers that
performed the embryo transfers, and reported cycle outcomes to the
reference lab.

RESULTS: Between 2011 and 2014, eight couples - five maternal carriers
and three paternal carriers of a CTG repeat expansion - underwent PGD for
DM1 with 24-chromosome aneuploidy screening. One couple cycled twice,
giving a total of 9 cycles and 64 embryos tested. Eight of the nine cycles had
at least one embryo that screened unaffected and euploid. Seven couples pur-
sued a single or multiple embryo transfer. Chemical pregnancy rate was 86%
(6/7), clinical pregnancy rate was 71% (5/7), and implantation rate was 73%
(8/11).

CONCLUSION: Reliable single gene PGD for DM1 using homolog
phasing with concurrent 24-chromosome aneuploidy screening showed
excellent clinical outcomes, and can be considered a reproductive treatment
option for couple’s trying to prevent passing on this condition to their
offspring.

Supported by: NIH#R44HD054958.
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THE PROBABILITY OF FINDING AT LEAST ONE EUPLOID EM-
BRYO BASED ON RETRIEVED OOCYTES IN PGD CASES FOR
ANEUPLOIDY TESTING. A. P. Cil, S. Kahraman. ART and Reproduc-
tive Genetics Unit, Istanbul Memorial Hospital, Istanbul, Turkey.

OBJECTIVE: Clinical success of Preimplantation Genetic Diagnosis
(PGD) depends on many factors such as age and ovarian reserve of the pa-
tient. Although age has been extensively studied, probability of finding at
least one euploid embryo (POFEE) based on retrieved oocytes has not
been evaluated extensively. For the individualization of councelling for
PGD it is crutial to know the availability of transfer and inform the patient
accordingly. In this study we aim to determine the optimal number of
oocytes to find at least one transferrable euploid embryo in PGD cases
for aneuploidy testing, in addition to determine POFEE based on retrieved
oocytes.
DESIGN: Retrospective data analysis.
MATERIALSANDMETHODS: ICSI cycles for PGD performed at Istan-

bul Memorial Hospital between years 2003 and 2013 were reviewed and
1588 PGD cycles resulting in 10035 biopsied embryos for aneuploidy
were analyzed. Multivariate logistic regression analysis was done to deter-
mine predictors of success in finding euploid embryos. Reciever operating
curve (ROC) analysis is done in order to find the optimal number of oocytes
for finding at least one euploid embryo.
RESULTS: Age and number of retrieved oocytes are the two signif-

icant predictors of success in finding at least one euploid embryo for
transfer. The probability of transfer increases steadily with the higher
number of available oocytes and younger age. The plot graph showing
POFEE (to be shown in the presentation) based on oocytes retrieved
reaches a plateu after 10 oocytes. After this point we can say in con-
fidence that over 90% chance of finding normal embryo is possible
which is the best cut-off point according to ROC analysis with a sensi-
tivity and specifity of 70% and 71%, respectively (AUC: 0.757 [0.722-
0.791], p¼<0.001).
CONCLUSION: Every patient may benefit from aneuploidy testing.

However with this study we showed that the probability of finding at
least one euploid embryo increases with the higher number of available
oocytes until 11 which is the best cut-off point for reaching over 90%
chance of transfer. This data is important and may be helpful in indivi-
diual councelling of PGD cases for aneuploidy testing . All patients
should have appropriate councelling about the availability of transfer
based on their age and oocyte number which will decrease patient anx-
iety.
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COMPARISON OF BLASTOCYST MORPHOLOGY AND
EUPLOIDYRATESANALYZEDBYSNPANDACGHPGS – 1003 EM-
BRYOS REVIEW. O. O. Barash, K. A. Ivani, S. P. Willman, N. Huen,
L. N. Weckstein, S. C. Lefko. Reproductive Science Center of the San Fran-
cisco Bay Area, San Ramon, CA.

OBJECTIVE: Recent publications have demonstrated significant
improvement in IVF treatment outcomes by implementing aCGH or
SNP-based preimplantation genetic screening (PGS) (Harper et. al.,
2010). The objective of our study was to identify the relationship between
blastocysts morphology and euploidy rates analyzed by SNP and aCGH-
based PGS.
DESIGN: A retrospective study of PGS outcome data from blastocysts

biopsied on day 5 or day 6 was conducted to identify differences in euploidy
rates in embryos analyzed by SNP or aCGH-based PGS.
MATERIALSANDMETHODS: 173 cycles of IVF treatment with PGS

between January 2013 and March 2014 were included in the study: in 98
cases blastocysts were analyzed by SNP, and in 75 cases blastocysts
were analyzed by aCGH PGS. 1003 embryos were analyzed, 5.8�3.3
per case, for euploidy rates and blastocyst morphology. Morphology of
blastocysts was evaluated by Gardner classification (Gardner et al.,
1999). Embryos were divided into two groups based on blastocyst
expansion (expanded and not expanded) and into three groups based
on blastocyst quality: good (AA/AB/BA), fair (BB), and poor (-C or
C-). Euploidy rates were assessed in each study group by SNP and
aCGH PGS.
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RESULTS: We observed a strong correlation between euploidy rates and
embryo quality: good quality blastocysts had a much higher rate of
euploidy than poor quality blastocysts (64.56�8.2 percent and 25.88�5.1
percent, respectively, p<0.05). Our data demonstrated reliable differences
in the number of euploid blastocysts on day 5 and day 6 among non-
expanded blastocysts (57.72�7.1 percent and 35.17�4.9 percent, respec-
tively, p<0.05). There was no statistically significant difference in euploidy
rates in expanded blastocysts on Day 5 and Day 6 (61.9�8.3 percent and
58.67�6.9 percent, respectively, p¼0.4591). Overall euploidy rates defined
by SNP were very similar to aCGH (52.37�8.1 percent and 55.14�6.1
percent, respectively, p¼0.159707) and were not statistically different in
all study groups.

CONCLUSION: Comprehensive chromosome screening (CCS) provides
us an opportunity to re-evaluate correlation between embryo euploidy and
embryo morphology in order to create the best treatment strategy for the
infertile couple undergoing IVF treatment. There is a significant difference
in euploidy rates depending on quality of the blastocysts and time they
become available for biopsy; however, our data demonstrated no difference
between the use of SNP and aCGH-based PGS to determine euploidy rates
in human blastocysts.

P-129 Tuesday, October 21, 2014

RAPID AND CONCURRENT COMPREHENSIVE CHROMOSOME
SCREENING (CCS) AND SINGLE GENE DISORDER (SGD)
PGD. X. Tao,a C. Jalas,a A. Fedick,a C. Bohrer,a H. Garnsey,a

S. Kloskowski,a D. Gabriele,a B. Levy,a R. T. Scott, Jr.,a,b N. R. Treff.a,b
aRMA of New Jersey, Basking Ridge, NJ; bRWJ Medical School-Rutgers
University, New Brunswick, NJ.

OBJECTIVE: Combining accurate CCS with SGD diagnosis from the
same biopsy has presented many challenges. Current methods can either
fail to detect all origins of aneuploidy, require excessive workup times,
involve long PGD turn-around times, or are expensive to perform. The pre-
sent study develops a method which overcomes each of these limitations us-
ing quantitative real-time (q)PCR.

DESIGN: Comparison of diagnostic performance.
MATERIALS AND METHODS: Workups involved identifying infor-

mative SNPs in the parents using SNP arrays and phasing the markers
using qPCR on family members. Blastocyst biopsies underwent tar-
geted multiplex amplification of several informative SNP-, mutation-,
genetic identity-, and copy number-loci followed by TaqMan-based
qPCR for SGD, contamination, CCS analyses. SGD results were
compared for consistency and reliability to conventional STR and
sequencing based diagnoses which were obtained from a second biopsy.
Additional linked informative markers were evaluated to resolve
discordant cases.

RESULTS: 17 cases, including autosomal and X-linked, recessive and
dominant, and compound heterozygosity disorders, provided 150 em-
bryos for analysis. The typical workup involved approximately 4 weeks
to complete. 150 (100%) gave a 4-hour diagnosis by SNP qPCR, while
139 (92.7%) gave a result by conventional STR analysis. Concordance
in diagnosis was 97%, with 4 discrepancies. Subsequent analysis of
additional markers confirmed the SNP qPCR diagnosis in all cases.
The use of SNPs rather than STRs resulted in generally having markers
nearer the mutation, enhancing the ability to avoid recombination-based
misinterpretation or a failure to make a diagnosis in many of these
cases.

CONCLUSION: This new approach to combined CCS and SGD PGD in-
volves a short and inexpensive workup and the ability to reliably and rapidly
produce accurate SGD PGD results in parallel with CCS from the same bi-
opsy.
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DETECTIONOF SEXCHROMOSOMEABNORMALITIES: ARRAY
CGH VS NEXT GENERATION SEQUENCING. N. Arrach,
J. Hernandez, T. Hussein. Gene Diagnostix, Irvine, CA.

OBJECTIVE: Array CGH (aCGH) was long considered a standard test
for preimplantation genetic screening. However, previous reports on

aCGH have shown false positive rates as high as 2%. Here, we provide
the first proof of concept comparing the ability of next generation
sequencing and aCGH technologies to detect sex chromosome abnormal-
ities, such as Turner Syndrome (XO), Triple X (XXX), Klinefelter
(XXY), and XYY syndrome.
DESIGN: 10 well characterized clinical DNA samples representing four

classes of sex chromosome abnormalities (Turner Syndrome, Triple X, Kli-
nefelter, and XYY syndromes), and five control DNA samples representing
normal male and female euploids were analyzed. This project was designed
to test the ability of aCGH and NGS to discriminate between normal and
abnormal XY chromosomes.
MATERIALS ANDMETHODS: Microarray was performed as follow:

300 ng of DNA sample were subject to Cy3/Cy5 labeling, labeled
samples were hybridized to an array of BAC clones using BlueGnome
microarray slides. Data analysis and reporting were performed using
BlueFuse. For NGS analysis, 300 ng of each DNA sample were used
for library preparation, followed by several steps of purification, enrich-
ment and downstream sequencing steps (NGS) using an Ion
PGM sequencer. Data analysis was performed using Ion Reporter�
software.
RESULTS: Of 15 samples, only 11 were identified with the correct XY

chromosome copy using microarray. The remaining four were identified as
normal (false negatives), of which two Klinefelter and one XYY samples
were missing an Y chromosome, while one Triple X was missing anX chro-
mosome.
With NGS all 15 samples were identified correctly. Furthermore, an extra

partial deletion Xq11.1q21.1 was detected in one XYY sample.
CONCLUSION: Our preliminary data suggest a high error rate asso-

ciated with abnormal copy of XY chromosomes when aCGH was
applied. In contrast, results generated using NGS were error-free. Addi-
tional studies employing larger sample sizes are required to confirm the
accuracy of NGS for discriminating between normal and altered XY
chromosome copy.
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THE POTENTIAL USE OF BLASTOCOEL FLUID (BF) FROM
EXPANDED BLASTOCYSTS AS A LESS INVASIVE FORM OF EM-
BRYO BIOPSY FOR PREIMPLANTATION GENETIC
TESTING. K. J. Tobler,a Y. Zhao,a R. Ross,b A. T. Benner,c X. Xu,c

L. Du,c K. Broman,a K. Thrift,a P. R. Brezina,d W. G. Kearns.a,c aJohns
HopkinsMedical Institutions, Baltimore, MD; bFort Worth Fertility, FortWorth,
TX; cCenter for Preimplantation Genetics, LabCorp, Rockville, MD;
dVanderbilt University School of Medicine, Fertility Associates of Memphis,
Memphis, TN.

OBJECTIVE: To obtain embryonic molecular karyotypes from nuclear
DNA obtained from the BF of expanded blastocysts and compare the karyo-
typewith the remaining inner cell mass and trophectoderm (ICM/TE) cells of
a differentiated blastocyst.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Embryos were donated to research

following IRB approval primarily due to their unsuitability for clinical use.
All donated embryos were de-identified and patient demographic informa-
tion was not available. 96 expanded blastocysts underwent aspiration of
the BF using an intracytoplasmic sperm injection needle. The DNA was
amplified and whole genomic karyotypes of the BF DNA and DNA from
the ICM/TE were analyzed separately using comparative genomic hybridiza-
tion (aCGH) microarrays.
RESULTS: A successful aCGH was completed on 63% (60/96) of BF

samples analyzed. All ICM/TE samples successfully amplified and mo-
lecular karyotypes performed. The BF DNA karyotype was discordant
from the ICM/TE karyotypes in 52% (31/60) of embryos analyzed.
Only 2 embryos had a euploid karyotype obtained from the BF sample
but an aneuploid ICM/TE. Diagnostic accuracy was quantified using
the ploidy status (euploid or aneuploid) of the ICM/TE as the standard
to determine true positive, true negative, false positive and false nega-
tive. We considered a ‘‘positive’’ test to be aneuploid and a ‘‘negative’’
test to be euploid. Probabilities for diagnostic accuracy were calculated
and demonstrated the following: sensitivity: 0.88 (95% CI: 0.62-0.98),
specificity: 0.55 (95% CI: 0.39 0.70), positive predictive value:
0.41 (95% CI: 0.25-0.60), negative predictive value: 0.92 (95% CI:
0.75-0.99).
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CONCLUSION: Embryonic DNA within the BF can be isolated and
analyzed. However, in this cohort of embryos, the high proportion of
observed discordance between the BF DNA and the ICM/TE cells ren-
ders its use unacceptable at the present time. This may be due to the
quality of the embryos donated for research. Further studies are
required.
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COPY NUMBER VARIATION SEQUENCING FOR DIAGNOSIS
OF CHROMOSOME ABNORMALITIES IN PRE-IMPLANTA-
TION EMBRYOS. Y. Yao,a L. Wang,b D. S. Cram.c aObstetrics and
Gynecology, Chinese PLA General Hospital, Beijing, China; bChinese
PLAGeneral Hospital, Beijing, China; cBerry Genomics, C., Limited, Bei-
jing, China.

OBJECTIVE: Our hypothesis is that a massively parallel shot gun
sequencing based method could provide higher resolution chromosome
copy number variation (CNV) testing at a cost more acceptable for preim-
plantation genetic diagnosis.

DESIGN: Whole Genome Amplification (WGA) products from 9 known
and 14 blinded samples previously diagnosed with different chromosome ab-
normalities by array comparative genomic hybridization (CGH) were sub-
jected to CNV-Sequencing (CNV-Seq) analysis. The validated CNV-Seq
method was applied in three clinical PGD cases.

MATERIALS AND METHODS: A low coverage CNV-sequencing
method was developed to produce 2.7-3.0 million uniquely mapped chromo-
some reads from a whole genome amplification reaction performed on a sin-
gle blastomere biopsy at day 3 of embryo development. Mean sequencing
reads per sequential 20K chromosome bins in batched test samples were
internally compared using bioinformatics algorithms to derive detailed
CNV maps of all 24 chromosomes.

RESULTS: CNV-Seq diagnoses for chromosomal aneuploidies and imbal-
ances caused by translocations were highly concordant with array CGH di-
agnoses. Terminal chromosome imbalances in embryos resulting for
abnormal segregation of translocation chromosomes could be clearly de-
tected by CNV-Seq, down to 1 Mb in size. The validated CNV-Seq method
was successfully applied in three clinical PGD cases enabling the identifica-
tion of balanced euploid embryos for transfer and resulted in clinical preg-
nancy.

CONCLUSION: CNV-Seq is highly sensitive and specific for detecting
clinically significant CNVs in pre-implantation embryos. This method is
promising for clinical translation to improve the efficiency and accuracy of
PGD.

Supported by: This study was Supported by the key research programs of
the ‘‘Twelfth five-year Plan’’ of to Y.Q. Yao (BWS11J058).
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BLASTOCYST ANEUPLOIDY RATES, A COMPARISON
OF DIFFERENT COMPREHENSIVE CHROMOSOME
SCREENING PLATFORMS: RESULTS FROM A SINGLE
CENTER. T. H. Taylor, D. Das, J. L. Crain, N. Teaff, S. Katz,
J. L. Patrick. Reproductive Endocrinology Associates of Charlotte, Charlotte,
NC.

OBJECTIVE: To determine the differences in blastocyst aneuploidy rates
between three different comprehensive chromosome screening (CCS) plat-
forms.

DESIGN: Retrospective, single center.
MATERIALSANDMETHODS: All patients undergoing IVFwith CCS at

the blastocyst stage were included in this study. Assisted hatching was per-
formed on day 3 for all cases. Embryos were cultured to the blastocyst stage
and biopsied on either day 5 or day 6. Blastocysts were only biopsied when
the trophectoderm was protruding from the zona pellucida. Only good qual-
ity blastocysts were biopsied and a piece of trophectoderm underwent array

comparative genomic hybridization (aCGH), quantitative polymerase chain
reaction (qPCR), or single nucleotide polymorphism array (SNP). Aneu-
ploidy rates between the three techniques were compared utilizing non-para-
metric tests.
RESULTS: A total of 246 patients underwent IVF and CCS: 195 patients

for aCGH, 24 patients for qPCR, and 27 patients with SNP. The average age
was significantly different between aCGH, qPCR, and SNP, 35.8�4.2 years,
35.4�7.0 years, and 33.0�3.9 years, respectively (P¼0.0030). The average
number of blastocyst biopsied was not significantly different between
aCGH, qPCR, and SNP, 4.3�2.7, 3.1�2.4, 4.5�3.3 blastocysts, respectively
(P¼0.0563). There was no difference in aneuploidy rates between aCGH
(427/845, 50.5%), qPCR (42 of 74, 56.8%), or SNP (71 of 122, 58.2%)
(P¼0.1950).
CONCLUSION: Although small, our data suggests that there may differ-

ences between platforms. This difference could indicate that a platform over-
calls aneuploidy or under calls euploidy. Ideally, a direct comparison
between the same samples would yield a more definitive answer, however
this is not possible. Larger studies are needed to confirm or refute our
findings.
Supported by: Reproductive Endocrinology Associates of Charlotte.
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ASSESSMENT OF NEXT GENERATION SEQUENCING FOR
PREIMPLANTATION GENETIC SCREENING. N. Arrach,
J. Hernandez, T. Hussein. Gene Diagnostix, Irvine, CA.

OBJECTIVE: Next generation sequencing (NGS) is the latest technology
available for DNA testing. It is highly accurate, fully scalable, and easy to
automate. Here we evaluate the potential for the application of NGS in pre-
implantation genetic screening, and compare its performance to array
CGH.
DESIGN: 52 blinded samples were obtained using whole genome

amplification from blastomere and trophectoderm samples. A total of
2024 chromosomes were analyzed by array CGH and NGS. Accuracy,
amplification failure rate, and incidences of false positive/false negative
outcomes were calculated prior to evaluating concordance between the
two approaches.
MATERIALS AND METHODS: Whole genome amplifications (WGA)

were obtained using PicoPlex� (Rubicon Genomics). WGA products were
quantified using a NanoDrop spectrophotometer prior to array CGH and
sequencing. For array CGH, 100 ng of DNA sample with Cy3/Cy5 label
were hybridized to an array of BAC clones using BlueGnome microarray
slides. Data analysis and reporting were performed using BlueFuse. For
NGS analysis, 100 ng of DNA sample were used for library preparation.
NGS libraries were subject to several steps of purification, enrichment,
qPCR quantification, equalization, and downstream sequencing steps using
an Ion PGM sequencer. Data analysis was performed using Ion Reporter�
software.
RESULTS: Our preliminary data suggest a sensitivity of 100% for NGS

compared to 95% for array CGH, and a specificity of 99.9% for NGS
compared to 98% for array CGH. Lower specificity of array CGH was pri-
marily attributed to additional gains and losses of chromosomes that were de-
tected but not scored by array CGH.
CONCLUSION: In conclusion, NGS validation exhibited a high concor-

dance with microarray data, with the further advantage of superior sensitivity
and specificity obtained using the NGS method. This outcome suggests that
NGS presents an attractive platform for preimplantation genetic screening
and diagnosis.
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THEUSEOFNEXT-GENERATION SEQUENCING (NGS) FORPRE-
IMPLANTATION GENETIC SCREENING (PGS) AND DIAGNOSIS
(PGD). K. J. Tobler,a R. Ross,b A. T. Benner,c L. Du,c P. R. Brezina,d

W. G. Kearns.a,c aJohns Hopkins Medical Institutions, Baltimore, MD; bFort
Worth Fertility, Fort Worth, TX; cCenter for Preimplantation Genetics, Lab-
Corp, Rockville, MD; dVanderbilt University School of Medicine, Fertility
Associates of Memphis, Memphis, TN.
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OBJECTIVE: Development and validation of NGS to perform PGS and
PGD using trophectoderm (TE) cells previously diagnosed by comparative
genomic hybridization microarrays (aCGH).

DESIGN: Retrospective blinded study.
MATERIALS ANDMETHODS: TE cells from 20 embryos underwent

cell lysis and DNA amplification using a Klenow fragment and a modi-
fied random priming whole genome amplification protocol followed by
aCGH microarray. The aCGH karyotype results were then blinded and
NGS was performed on the same amplified DNA samples. For NGS,
DNA libraries were prepared and DNA barcoding was performed which
allowed simultaneous analysis of DNA from the 20 different samples.
Sequencing was performed using paired-end dual index 2 x 36 base
pairs reads and Burrows-Wheeler Alignment within the MiSeq Reporter
software. Bioinformatic analysis was performed using alpha BlueFuse
Multi software. Codes were broken and the NGS and aCGH results
were compared for copy number concordance and structural chromo-
some imbalances.

RESULTS: All 20 TE samples resulted in a successful molecular kar-
yotype by aCGH arrays and NGS. 100% concordance was observed be-
tween all aCGH arrays and NGS molecular karyotypes. Three of the
samples were confirmed euploid and 11 of the karyotypes contained
a single aneuploid chromosome (7 trisomy and 4 monosomy), 5 sam-
ples contained at least 2 chromosome aneuploidies. One sample suc-
cessfully identified a deletion on chromosome 3 (46 XX del(3)
q26.32), as the result of a 3:1 alternate segregation imbalance due to
a parental translocation carrier.

CONCLUSION: Next generation sequencing demonstrated 100% concor-
dance with aCGH arrays in diagnosing aneuploidy and structural chromo-
some imbalances. This study demonstrates the potential use of NGS as a
platform to diagnose aneuploidy and structural chromosome imbalances as
part of preimplantation genetic testing.
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DIRECT DETECTION OF FMR1 CGG REPEATS CAUSATIVE FOR
FRAGILE X SYNDROME COUPLED WITH 24-CHROMOSOME
ANEUPLOIDY SCREENING IN SINGLE CELLS. K. Handschuh,
C. Zhang, X. Qin, Z. Rosenwaks, K. Xu. Reproductive Medicine, Center
for Reproductive Medicine, New York Presbyterian Hospital-Weill Medical
College of Cornell University, New York, NY.

OBJECTIVE: Fragile X syndrome (FXS) is caused by the expansion of
CGG sequences in the 5’ untranslated region of the Fragile X Mental Retar-
dation 1 (FMR1) gene. Most current pre-implantation genetic diagnosis
(PGD) protocols are based on indirect analysis of linkage markers because
amplification of trinucleotide repeats is difficult. The aim of our study is to
develop a dual test that can achieve direct diagnosis of FXS and screen for
24-chromosome aneuploidy from the same sample while being sensitive at
the single cell level and applicable to PGD for IVF.

DESIGN: Experimental study.
MATERIALS ANDMETHODS: Four single-cell and five-cell samples of

(1) a lymphocyte cell line carrying an intermediate mutation for FXS, (2) a
fibroblast cell line carrying a full mutation for the FXS, (3) a trisomic cell
line for chromosome 13, (4) a cell line monosomic for chromosome 21
and (5 and 6) two normal cell lines (46 XX and 46 XY) were subjected to
whole genome amplification (WGA). All cell lines were established and
commercially available. After WGA, a first aliquot was processed through
the AmplideX� protocol (Asuragen) for CGG repeats assessment of the
FMR1 gene. A second aliquot was used for 24-chromosome aneuploidy
screening on array-CGH from BlueGnome (Illumina).

RESULTS: Normal alleles (27 and 30), intermediate mutation (52) and
full mutation of FMR1 (>200) were respectively detected in control cells
(8/8), lymphocyte (8/8) and fibroblast (8/8) cell lines affected with FXS,
in a very sensitive and reproducible manner. Concurrent aneuploidy
screening was effectively achieved from the same WGA sample, as shown
by the confirmation diagnosis of known trisomic 13, monosomic 21 or
normal cell lines.

CONCLUSION: This study is the first report of direct diagnosis for FXS
coupled with 24-chromosome aneuploidy screening. The advantages of this
new test are (1) it provides accurate sizing of FMR1 alleles up to 200 CGG
repeats, allowing to define a pre-, intermediate or full Fragile X mutation, (2)
it can be achieved from a unique biopsy specimen, offering the possibility to
diagnose for multiple conditions on limited starting material, (3) it is reliable

on a single cell, therefore applicable to pre-implantation genetic diagnosis on
D3 blastomere as well as on D5/6 trophectoderm biopsy, (4) it can be
completed within 24 to 48 hours, hence allowing for Day3 biopsy with
Day5 fresh transfer.
Supported by: Institutional.
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LIVE BIRTHS AND ONGOING PREGNANCIES AFTER THAWED
EUPLOID EMBRYO TRANSFER IN WOMEN 40 TO 43. H.-L. Lee,
D. H. McCulloh, A. Adler, T.-L. Lee, B. Hodes-Wertz, J. Grifo. New
York University Fertility Center, New York University Langone Medical
Center, New York, NY.

OBJECTIVE: To compare outcomes of IVF cycles with and without pre-
implantation genetic screening (PGS) using array comparative hybridization
(aCGH) in patients aged 40 through 43.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: From 2010-2013, 127 IVF cycles

(maternal age range 40-43 years) with fresh embryo transfer (IVF-ET) on
day 5 were compared to 49 cycles where patients elected trophectoderm
(TE) biopsy on day 5 and or day 6 blastocysts with vitrification and aCGH.
Only normal euploid blastocysts were transferred in a subsequent frozen em-
bryo transfer (PGS-FET). In order to better compare these 2 groups of patients,
we restricted our non-PGSgroup to patientswhohad fresh transfers of embryos
that would have been biopsied (Graded 2Bc or 2Cb or better). Also compared
were outcomes in these two groups with a third group of patients in an attempt
to discernwhether the frozen embryo transfer (FET)paradigmor the transfer of
only euploid embryos was the basis for the difference between the PGS and
non-PGS group. Outcomes measured included implantation rate (IR), live
birth-ongoing pregnancy rate (LB-OPR) per transferred embryo, and Sacs
loss rate (SLR). SLR was defined as total number of sacs lost per total number
of embryos implanted as documented by a sac on ultrasound.

RESULTS: There were no significant differences in outcomes between
Non-PGS group (IVF-ET vs. FET). However, outcomes were significantly
different when comparing the PGS-FET with FET groups. (See Table)

CONCLUSION: The present data provides conclusive evidence of the
benefit of PGSwith regard to implantation rate and miscarriage rate. Another
advantage of PGS has been reduction in multiple gestation. Despite the high
rate of aneuploidy after age 40, FETafter PGS (predominantly single embryo
transfer) result in significantly improved implantation and take home rates in
similar groups of women aged 40-43.
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CLINICAL STUDY OF MASSIVELY PARALLEL SEQUENCING
ON CHROMOSOMAL ABNORMALITY DETECTION OF HU-
MAN CLEAVAGE-STAGE EMBRYOS. Z. Zhou,a Q. Li,a

L.-J. Li,a Y. Zhang,a J. Li,b W. Xu,a Y.-H. Huang,a K.-W. Choy,c

W.-Y. Lu,a Y.-L. Ma.a aHainan Provincial Key Laboratory for Human
Reproductive Medicine and Genetic Research, Affiliated Hospital of
Hainan Medical University, Haikou, Hainan, China; bBGI-Shenzhen,
Shenzhen, Guangdong, China; cDepartment of Obstetrics and Gynecol-
ogy, The Chinese University of Hong Kong, Shatin, NT, Hong Kong
SAR, China.

OBJECTIVE: The aim of this study was to use massively parallel
sequencing (MPS) for identification of aneuploidies and unbalanced chromo-
somal rearrangements after blastomere biopsy in preimplantation human
cleavage-stage embryos.

# Patients
(cycle)

Embryos
Transferred IR

LB-Op per
transferred
Embryo

Sac
Loss
Rate

IVF-ET a 127 2.38 (303/127) 23.8% (72/303) 15.8 (48/303) 33.3% (24/72)
FET a b 28 2.25 (63/28) 25.4% (16/63) 19% (12/63) 25% (4/16)
PGS-FET b 49 1.12 (55/49) 51% (28/55) 45% (25/55) 10.7% (3/28)
P value a NS NS NS NS
P value b <0.0001 <0.0001 <0.0001 NS
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DESIGN: Cell biopsies were performed on 6-to-8-cell cleavage-stage (day
3) embryos. Single blastomereswere lysed, processed bywhole genome ampli-
fication (WGA) and then subjected to both MPS and array-CGH for double
confirmation of the results. Euploidembryos identified as ‘‘balancedor normal’’
by both methods were selected for frozen thawed embryo transfer cycles.

MATERIALS AND METHODS: WGA was conducted using SurePlex
DNA Amplification System (BlueGnome, Cambridge, UK). High-
throughput sequencing was performed using an Illumina HiSeq2000 plat-
form (Illumina, CA, USA) with an average of 0.073 depth and 5.5% coverage
of the human genome [1]. Array-CGH was performed according to the Agi-
lent oligonucleotide array-based CGH for single cell analysis protocol (Agi-
lent technologies, CA, USA).

RESULTS: Clinical results were shown in Table 1. The majority of em-
bryos diagnosed by MPS were confirmed by array-CGH, with the exception
of 4 samples, where different sizes of unbalanced rearrangements were de-
tected, possibly due to chromosomal GC bias in array analysis.

CONCLUSION: Our study reported the first clinical study of applying
MPS on chromosomal abnormality identification in preimplantation hu-
man cleavage-stage embryos, as well as the first clinical study of single
copy based MPS for PGD of chromosomal abnormality, which got satis-
factory pregnancy rate. This study indicated that MPS could be applied
to accurately detect embryonic chromosomal abnormality in PGD.

Supported by: This work was Supported by grants from NNSFC (No.
81060016, 31140021, 81260032), Hainan Provincial Department of Sci-
ence and Technology (No. YJJC20120007, 2012-GH009, 812203), Hainan
Provincial Department of Health (No. 2011-38), Hainan Provincial Depart-
ment of Education (No. HJKJ2012-26) and Haikou Municipal Bureau of
Science, Technology and Industrial Information (No. 2012-065, 2013-48,
2013-49).
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DOES THE PROTOCOL FOR EMBRYO BIOPSY FOR ARRAY
COMPARATIVE GENOMIC HYBRIDIZATION (ACGH) ASSOCI-
ATED TO EMBRYO VITRIFICATION AFFECTS EMBRYO QUAL-
ITY? A PILOT STUDY. C. Madaschi,a P. Q. D’Elia,a P. Guilherme,a

G. Fassolas,b C. R. Izzo.b aIVF and Andrology Laboratory, Originare - Cen-
tro de Reproduç~ao Humana, S~ao Paulo, SP, Brazil; bClinical and Laboratory
Director, Originare - Centro de Reproduç~ao Humana, S~ao Paulo, SP, Brazil.

OBJECTIVE: The aim of this study was to evaluate the association of the
protocol for embryo biopsy and trophoectoderm cells and embryos qualities
on transfer day in aCGH cycles.

DESIGN: Pilot study.We retrospectively analyzed 19 embryo vitrification-
thaw cycles with aCGH realized between 2012-2013, with two biopsy
protocols: 7 cycles with embryos cultured and biopsied on blastocyst
stage and then submitted to vitrification; in a subsequent endometrial
preparation embryos were warmed and transfered (Group-CGH+FET); and
12 cycles with embryo cultured and vitrified on D3; in subsequent cycle em-
bryos were warmed and culture until blastocyst stage, biopsied on blastocyst
stage (day 5) and transferred in the following day (day 6) (Group-FET+CGH).

MATERIALS ANDMETHODS: Embryos were vitrified-warmed accord-
ing to Irvine Scientific� vitrification kit. Variables studied included normal
fertilization, embryo grade on day3, and blastocyst expansion on day5. The

top-quality embryos rate was calculated by number of top-quality embryos
on transfer day per number of euploid embryos biopsied. p%0.05 was
considered statistically significant.
RESULTS: Groups are similar on age (CGH+FET:36.0�3.6; FET+

CGH: 36.8�3.0; p¼0.653), number of MII in stimulated cycle
(CGH+FET:10.7�4.4; FET+CGH: 13.7�6.3; p¼0.249), number of embryos
biopsied (CGH+FET:4.9�4.3; FET+CGH: 3.7�1.7; p¼0.565) and number
of embryos transferred (CGH+FET:1.0�0.8; FET+CGH: 1.1�1.1;
p¼0.857). The top-quality euploid embryos rate were also similar
(CGH+FET: 16%; FET+CGH: 17.9%; p¼0.819) between groups. One clin-
ical pregnancy occurred in each group.

CONCLUSION: This pilot study suggested there is no influence of biopsy
time (previous or after embryo vitrification) on embryos quality at day trans-
fer. However, we there is a important technical advantages on carrying out
aCGH in fresh embryos at blastocyst stage, followed by vitrification, as it
allow the maintenance of only normal embryos and better management on
warmed embryos transfer cycles. Embryos were pre-selected for biopsy/
vitrification on CGH-FE group, while all viable embryos were vitrified on
day-3 on FET-CGHgroup. Hence, the biopsy previously to vitrification can
prompt a economical advantage as well. Clinical comparisons weren’t
possible due to small samples number. Further randomized studies are neces-
sary confirm those findings regard embryo/biopsy/vitrification protocols in
aCGH cycles.
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REPRODUCTIVE ENDOCRINOLOGISTS’ PRACTICES ANDATTI-
TUDES REGARDING BRCA1/2 MUTATION POSITIVE ONCOFER-
TILITY PATIENTS. A. L. Goetsch, C. Wicklund, M. L. Clayman,
T. K. Woodruff. Northwestern University, Chicago, IL.

OBJECTIVE: To address the oncofertility and preimplantation genetic
diagnosis (PGD) information gap in the BRCA1/2 mutation positive popula-
tion by studying reproductive endocrinologists’ (REI) attitudes and practices
regarding BRCA1/2 positive oncofertility patients, including those who have
been diagnosed with cancer and those at elevated risk of developing cancer.
Specific objectives of this study include assessment of: family history elici-
tation and intervention timing; experience with genetic counselors and ge-
netic testing; assessment and use of single gene PGD for BRCA1/2
mutations in oncofertility intervention timing; and recommendations
regarding embryo selection based on gene mutation status.
DESIGN: Exploratory pilot study. Members of the ASRM affiliate Society

for Reproductive Endocrinology & Infertility (SREI) whom are practicing
REIs were invited to take a survey. The survey was mailed to 1000 REIs
and responses were accepted for eight weeks in the fall of 2013/winter of
2014. A response rate of 14.5% was achieved.
MATERIALS ANDMETHODS: Data was analyzed using SPSS software

and statistical significance was determined using chi squared statistic and
Fisher’s exact test.
RESULTS: Participating REIs reported providing fertility preservation

and/or PGD to BRCA1/2 positive patients both after a cancer diagnosis
and in anticipation of a future cancer diagnosis. However, there was no
age group in which 100% of participants stated they were willing to
provide fertility preservation. The majority of participating REIs re-
ported utilizing genetic counselors for PGD patient counseling, genetic
testing, and general genetics questions. No consensus among partici-
pants was found regarding: willingness to offer PGD to BRCA1/2 mu-
tation carriers (indeed 9%, either would not or did not respond), to
implant a BRCA1/2 mutation positive embryo (46% either would not
or did not respond), and to provide an embryo selection recommenda-
tion to the patient when all the embryos are BRCA1/2 mutation positive
(49% selected other and 7% did not respond).
CONCLUSION: Our findings suggest the need for a decision aid to

assist REIs and patients with embryo selection for BRCA1/2 mutations
based on the lack of consensus and/or lack of ability to answer questions
in the survey. Decision trees have been shown to lead to more informed
clinical judgment of patients regarding medical decisions. Our findings
can also be added to the existing literature base and used to create
patient and provider educational materials regarding oncofertility and
PGD.
Supported by: This study was completed in fulfillment of the Master of

Science degree from Northwestern University Graduate Program in Genetic
Counseling and received a $1000 budget from the program. Additional
support from the SCCPIR NICHD U54 HD076188.

TABLE 1. Clinical results from 11 MPS based PGD cycles.

Clinical data

Couples
with balanced
translocations

Couples with
numerical

chromosomal
abnormalities Total

No. of couples treated 8 3 11
Maternal age (average, years) 29.4�4.0 31.7�1.8 30.0�3.7
No. of embryos diagnosed 76 22 98
Balanced (%) 9(11.9) 5(22.7) 14(14.3)
Unbalanced (%) 21(27.6) 0(0.0) 21(21.4)
Balanced + aneuploid (%) 20(26.3) 13(59.1) 33(33.7)
Unbalanced + aneuploid (%) 26(34.2) 4(18.2) 30(30.6)
No. of embryos transferable 9 5 14
No. of embryos transferred 6 3 9
No. of pregnancies still

ongoing
3 1 4

No. of babies born 0 1 1
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VARIABLE SERUM TESTOSTERONE LEVELS SUGGESTS
DIFFERENT TREATMENT THRESHOLDS FOR HYPOGONADAL
SYMPTOMATOLOGY. N. Wilken, R. Ramasamy, J. Scovell,
J. R. Kovac, L. I. Lipshultz. Urology, Baylor College ofMedicine, Houston, TX.

OBJECTIVE: Hypogonadism is diagnosed by a combination of symptom-
atology and low serum testosterone. The current study assessed hypogonadal
symptoms in menR40 years of age using the Androgen deficiency in Aging
Male (ADAM) questionnaire.

DESIGN: Retrospective study.
MATERIALS AND METHODS: We surveyed a sample of 360 men

(160 hypogonadal patients with total T%300ng/dL and 200 controls
with total T>300ng/dL) not on testosterone therapy between the ages
of 40 and 90 years old. Using the Androgen Deficiency in the Aging
Male (ADAM) questionnaire, we collected data with regard to sexual,
psychological, and physical health. T levels were measured in morning
blood samples by radioimmunoassay. Men who were currently on
testosterone supplementation therapy (TST) or had received TST in
the one month previous to reporting the survey were excluded from
the analysis.

RESULTS: Of the 10 hypogonadal symptoms that are part of the
ADAM questionnaire, the prevalence of 5 symptoms were significantly
different (p<0.05) between men with serum testosterone levels of %
300ng/dL and men with T >300ng/dL. These included one sexual symp-
tom (decreased libido), one psychological symptom (lack of energy), and
three physical symptoms (decreased strength and endurance, decreased
ability to play sports, and falling asleep after dinner). A range of serum
testosterone levels (320-375ng/dL), rather than a solitary testosterone
level, was found to differentiate between the five, most significantly
different symptoms. Specifically, serum testosterone thresholds of
375ng /dl were identified for decreased libido, 350ng/dL for lack of en-
ergy, 320ng/dL for decreased ability to play sports, 340ng/dL for
decreased strength and endurance, and 360ng/dL for increasingly falling
asleep after dinner.

CONCLUSION: Among men >40 years of age presenting to a men’s
health clinic, symptoms of decreased libido, decreased energy, decreased
strength and endurance, decreased ability to play sports, and falling
asleep after dinner were most associated with low total serums testos-
terone. The threshold serum testosterone for these hypogonadal symp-
toms ranged from 320 – 375 ng/dL. As such, we propose that unique
testosterone thresholds exist in which hypogonadal symptoms become
increasingly prevalent below variable demarcation points. Rather than us-
ing solitary, predefined levels of serum testosterone (i.e. <300 ng/dL) as
cut-points for treatment, we recommend using a sliding scale based on
symptomatology.
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SURVIVAL OF MALE GERM CELLS FROM APOPTOSIS IN HY-
PERPROLACTINEMIC RATS IS THROUGH MODIFICATION OF
TNF RECEPTOR EXPRESSION AND NF-kB SIGNALING
PATHWAY. W. J. Huang,a,b,c,d H.-H. Chen,b Z.-L. Wang,b H.-H. Lin,b

Y.-C. Chen,b L.-W. Chen.b aDepartment of Urology, National Yang-Ming
University, Taipei, Taiwan; bDepartment of Physiology, National Yang-
Ming University, Taipei, Taiwan; cShu-Tien Urology Research Institute,
National Yang-Ming University, Taipei, Taiwan; dDepartment of Urology,
Taipei Veterand General Hospital, Taipei, Taiwan.

OBJECTIVE: Hyperprolactinemia (hyperPRL) induced hypogonadism
is known caused by tumor necrosis factor (TNF) -a-related inhibition
of Leydig cells. Furthermore, TNF-a also induces germ cell apoptosis
via TNF receptors to activate the caspase pathway. Administrating anti-
TNFa antibody (Ab) in vitro can reverse hyperPRL-related germ cell
apoptosis. This study was aimed to investigate whether NF-kB is activated
to rescue the germ cells from apoptosis through treatment with TNF-a in-
hibitors, including anti-TNF-a antibody and antagonist etanercept in hy-
perPRL.

DESIGN: Animal study using Sprague-Dawley rats (8-12 weeks old), and
hyperPRL was induced by anterior pituitary (AP) glands graft into the renal
subcapsular space.

MATERIALS AND METHODS: HyperPRL rats were grafted with 2
AP, and the control group was grafted with similar amount of cerebral
cortex (CX). Six weeks later, rats received intratesticular injection with
TNF inhibitors, including anti-TNF-a Ab (12.5 mg/testis/kg) or etaner-
cept (0.4 mg/testis/kg). One week after injection, testicular tissue was
examined by TUNEL assay, wetern blot and immunohistochemical
(IHC) staining. IHC studies included the use of Ab against p65,
TNF-a receptor type 1 (TNFR-1) and type 2 (TNFR-2). The scoring
was done by two independent observers who were blind to group
assignment.
RESULTS: The AP-grafted group presented more apoptotic germ cells,

lower expression of NF-kB signals and greater expression of TNFR-1 in
germ cells than the CX-grafted control group (all P<0.05). The TNFR-1
was especially significantly expressed in spermatogonia of AP-grafted
group. Injection of anti-TNF-a Ab or etanercept both significantly
decrease the number of apoptotic germ cells. Furthermore, after TNF in-
hibitors treatment, TNFR-1 expression was decreased and TNFR-2
expression increased in AP-grafted group, and NF-kB signals were
similar between groups.
CONCLUSION: The survival signals, NF-kB, were shown decreased in

AP-grafted group. TNF inhibitors might contribute to improve the survival
of germ cells in hyperPRL rats. The mechanism was suggested to involve
the dynamics of TNFR-1, 2 and NF-kB signaling pathways. It implies that
TNF inhibitors show a therapeutic potential in treating hyperPRL-induced
male subfertility or infertility.
Supported by:National Science Council, Taiwan; Taipei Veterans General

Hospital.
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FUNCTIONAL PROTEOMIC ANALYSIS OF SPERM PROTEINS IN
INFERTILE MEN WITH UNILATERALVARICOCELE. A. Agarwal,a

R. Sharma,a D. Durairajanayagam,a Z. Cui,a A. Ayaz,a S. Gupta,a

B. Willard,b B. Gopalan,b E. Sabanegh.a aCenter for Reproductive Medicine,
Urology Department, Cleveland Clinic, Cleveland, OH; bLerner Research Insti-
tute, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Varicocele the most common correctable cause of male
factor infertility is observed in 35% to 50% of adult men with primary
infertility. Oxidative stress plays an important role in the pathogenesis
of sperm DNA damage in patients with varicocele. The objective was
to examine if proteomic analysis and bioinformatic tools can help in
identifying proteins of interest in infertile men with unilateral varico-
cele.
DESIGN: This prospective study analyzed spermatozoa proteins from

infertile men with unilateral varicocele (n ¼ 5) and healthy fertile
men (n ¼ 5) who recently established a pregnancy to identify the pro-
teins of interest involved in the pathophysiology of varicocele and
male infertility.
MATERIALS AND METHODS: Spermatozoa were obtained from infer-

tile men with unilateral varicocele and healthy men of proven fertility. Pro-
teins were extracted and separated by 1-D gel. Bands were digested and on a
LTQ-Orbitrap Elite hybrid mass spectrometer system. Functional annota-
tions of proteins were obtained using bioinformatics tools and pathway data-
bases.
RESULTS: A total of 1035 proteins were identified in the spermatozoa

of fertile group and 757 in the unilateral varicocele group. 369 proteins
were differentially expressed. Of these, 120 were unique to the fertile
group and 38 to the unilateral varicocele group. 114 were overexpressed
and 97 were underexpressed in the unilateral varicocele group.
Apoptosis, post-translational modification, protein ubiquitination, mito-
chondrial dysfunction, oxidative stress response were some of the major
functional categories observed for the differentially expressed proteins.
Additionally, we have identified about 30 proteins of interest that play
a role in sperm motility, capacitation, acrosome reaction and fertilization
and may be compromised or altered in infertile men with unilateral vari-
cocele.
CONCLUSION: We identified significant differences in the distribu-

tion of differentially expressed proteins (DEP) in fertile men and infer-
tile men with unilateral varicocele. Distinct proteins are involved in
various biological processes, molecular function and cellular location.
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These proteins may serve as potential biomarkers that are involved in
the pathophysiology of varicocele and male infertility.

Supported by: Cleveland Clinic.
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MICRODISSECTION TESTICULAR SPERM EXTRACTION FOR
NON-MOSAIC KLINEFELTER SYNDROME PATIENTS. T. Ishikawa,
H. Matsubayashi. Reproduction Clinic Osaka, Osaka, Japan.

OBJECTIVE: Fertilization and pregnancies can be obtained with
spermatozoa recovered not only from the ejaculate, but seminiferous
tubules (testicular sperm extraction, TESE). Microdissection (Micro)-
TESE, in combination with intracytoplasmic sperm injection (ICSI),
presently is used to treat infertility in cases of NOA including Kline-
felter syndrome (KS). KS is the most common sex-chromosome disor-
der among infertile males, with a prevalence of 1 in 660 men and is
a frequent cause of hypogonadism and infertility. The aim of this
study is to assess the prevalence and the significance including sperm
retrieval rate (SRR) by micro-TESE in non-obstructive azoospermic pa-
tients including KS.

DESIGN: Retrospective clinical analysis.
MATERIALSANDMETHODS: The records were retrospectively eval-

uated for 1028 NOA patients (including 123 non-mosaic KS patients)
who were underwent micro-TESE. Chromosomal analysis was per-
formed on all patients on cultured lymphocytes from peripheral blood.
Micro-TESE was used in which seminiferous tubule are directly exam-
ined throughout the testicle using an operating microscope and selec-
tively biopsied for all of the NOA patients in modified Schlegel’s
method. We did not undergo preoperative hormonal therapy for KS pa-
tients. In our study, KS patients did not have microdeletion of Y chro-
mosomes.

RESULTS: Testicular sperm were successfully retrieved by micro-
TESE in 69 of 123 (56.1%) non-mosaic KS and 380 of 905 (42.0%)
not KS NOA patients. Of these, 48 (69.6%) KS and 344 (90.5%) not
KS NOA patinets had sperm identified through the initial wide incision
alone. For patients with KS, the chance of sperm retrieval on the contra-
lateral side after a negative unilateral microdissection was 28.0% (21/75)
and significant higher than not KS NOA patients (36/561¼6.4%) (p
<0.001). In almost all patients in whom micro-TESE was successful
we could identify focal spermatogenesis in dilated and opaque seminif-
erous tubules surrounded by shrunken tubules or fibrous tissue. No cor-
relation was found between serum FSH, LH, and T level with the
success of sperm retrieval. Testicular volume also did not affect the
SRR for micro-TESE. Patient age in successful micro-TESE for cases
of KS is significantly younger (33.5� 4.2 years) than that in failed cases
(37.4�3.9 years) (p <0.05).

CONCLUSION: Micro-TESE is particularly helpful for successful
sperm retrieval in KS cases. In NOA, the absence of uniformity in
testicular tissue is a critical key to succeed and rationale in micro-
TESE.
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TOPOGRAPHIC MAPPING OF SPERM DNA FRAGMENTATION
WITHIN THE MALE GENITAL TRACT. T. Cozzubbo,a Q. V. Neri,b

M. Goldstein,b Z. Rosenwaks,a G. D. Palermo.a aReproductive Medicine,
Weill Cornell Medical College, New York, NY; bUrology, Weill Cornell
Medical College, New York, NY.

OBJECTIVE: To assess the DFI of spermatozoa retrieved in
different areas of the male genital tract. To measure embryo devel-
opmental performance of surgically retrieved spermatozoa with lower
DFI.

DESIGN: Men with extremely high DFI in their ejaculates (n ¼ 24) were
counseled to undergo surgical sampling. DFI analysis was carried out on the
spermatozoa from the ejaculate, vassal fluid, epididymis, and testis. To deter-
mine whether a testicular biopsy would yield spermatozoa with healthier
chromatin and superior embryo developmental competence, men underwent
ICSI with these specimens.

MATERIALS AND METHODS: We identified infertile men (n ¼ 24)
with high DNA fragmentation in their ejaculates that agreed to undergo
surgical sampling for this indication. Chromatin fragmentation index was
assessed by SCSA and/or TUNEL on specimens isolated from all sites.

ICSI outcomes with ejaculated and testicular spermatozoa were analyzed
and compared.
RESULTS: In ejaculated spermatozoa the average DFI was 38.9�21%

(range 26-96) assessed in 31 occasions. In some of these men, aspiration
of the vas deferens (n ¼ 2) yielded a DFI of 16.5�1% (range 15.7-17.3)
while spermatozoa from the epididymis (n ¼ 12) has a DFI of
15.1�5.2% (range 8.4-25.9) and testicular spermatozoa (n ¼ 24)
11.3�7.3% (range 2-26.2). This topographic representation of the DFI
favor the DNA integrity of testicular spermatozoa and encouraged us
to utilize these gametes for ICSI. In a paired analysis of 8 couples where
testicular spermatozoa were used, a fertilization of 50% (26/52) and a
cleavage rate of 100% (26/26) resulted in a clinical pregnancy of
25.0% (2/8). This finding appears superior to their respective ICSI cycles
carried out with ejaculated spermatozoa that resulted in fertilization of
55.9% (33/59), embryo cleavage of 63.6% (21/33), and clinical preg-
nancy rate of 12.5% (1/8).
CONCLUSION: The topographic assessment of sperm chromatin integ-

rity throughout the male genital tract suggested that there is a disruption in
DNA packing during spermiogenesis that does not allow sperm chromatin
to withstand oxidative stressors, possibly compounded by a compromised to-
tal antioxidant capacity in the seminal fluid. The utilization of testicular sper-
matozoa may represent a viable option for men with high sperm chromatin
fragmentation in their ejaculates.
Supported by: Reproductive Medicine, Weill Cornell Medical College
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PREOPERATIVE ULTRASOUND VARICOCELE VEIN
DIAMETER UNDERESTIMATES INTRAOPERATIVE
ASSESSMENT. M. S. Wosnitzer, A. Dabaja, M. Goldstein. Center for
Male Reproductive Medicine and Microsurgery, Department of Urology
and Institute for Reproductive Medicine, Weill Cornell Medical College of
Cornell University, New York, NY.

OBJECTIVE: Varicocele assessment may include preoperative ultrasound
with varicocele cutoff accepted asR2.7mm vein diameter(1). Because ultra-
sound measures blood-vein interface (inner vein diameter) which may not
reflect the thickened varicose vein wall outer diameter, we sought to compare
accuracy of preoperative ultrasound vein diameter to intraoperative vein
measurement.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: 57 consecutive men underwent sub-

inguinal microsurgical varicocelectomy with intraoperative largest vein
(outer diameter) measurement following preoperative ultrasound (supine,
standing +/-Valsalva, reversal of flow, ROF) measuring blood-vein interface
(inner diameter).
RESULTS: Of 57 men (mean age 36 years +/-8.3), left varicocele had clin-

ical grade III: 48%, II-III: 5%, II: 28%, I: 7% and right: III: 7%, II-III: 2%, II:
19% and I: 32%. 12% of men had left and 17% had right varicocele identified
only by ultrasound. 75% had bilateral and 21% had left varicocelectomy.
Mean ultrasound left vein diameter was 3.63 (+/-1.35) mm (standing + Val-
salva), 3.35 (+/-1.28) (standing -Valsalva), 3.14 (+/- 0.82) (supine + Val-
salva), and 2.88 (+/-0.82) (supine -Valsalva). Mean ultrasound right values
were 2.95 (+/-1.06), 2.67 (+/-1.03), 2.56 (+/-0.89), and 2.30 (+/-0.83) respec-
tively. Intraoperative mean largest vein was 4.65 (+/-1.4) mm (left) and 3.98
(+/-1.18) (right).
Mean varicocele ultrasound values (supine, standing, +/- Valsalva) were

significantly lower than mean intraoperative largest vein diameter (p
%.001) with mean discrepancy 1.40 mm (left) and 1.39 mm (right). In 9
men, a single measurement (left standing + Valsalva) overestimated actual
vein diameter. Clinical varicocele grade correlated with left ultrasound su-
pine +/- Valsalva measure (p¼ .002, p¼ .004). Higher right varicocele clin-
ical grade (grade II+III vs. I), but not left, correlated with larger
intraoperative vein diameter (p¼ .04). Ultrasound ROF correlated with
higher right varicocele clinical grade (II+III vs. I), larger left vein diameter
on ultrasound (standing +/- Valsalva, p%.001, p¼ .003), but not intraopera-
tive vein diameter. Intraoperative vein number was not associated with vein
diameter.
CONCLUSION: Preoperative ultrasound significantly underestimates

actual vein diameter, possibly due to ultrasound measurement of inner
vein luminal diameter rather than thickened outer varicose vein wall.
Additional parameters should be considered in clinical decision-mak-
ing.
Supported by: Center for Male Reproductive Medicine and Microsurgery,

Department of Urology
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IS CLOMIPHENE CITRATE A SAFE DRUG TO USE IN PATIENTS
WITH INFERTILITY AND HYPOGONADISM? S. Luj�an,
C. Vendryes, C. Niederberger. Urology, University of Illinois. College of
Medicine, Chicago, IL.

OBJECTIVE: To assess the safety of clomiphene citrate (CC) treatment in
patients with infertility and hypoandrogenism (HG).

DESIGN: Retrospective review.
MATERIALS ANDMETHODS: We reviewed HG male patients referred

for infertility (Testosterone, T, <300 ng/dL and Bioavailable Testosterone,
BT, < 154 ng/dL) between January 2009 to March 2014. Patients were
treated with CC 50mg every other day. Tomonitor patients’ response and po-
tential side effects, we scheduled clinical follow up two weeks after treat-
ment, then every four months for the first year, and then annually.
Laboratory evaluation included hormone endocrine profiles, prostate specific
antigen (PSA), and hemoglobin (Hg) levels. Clinical and biochemical
adverse events (AE) were noted, and treatments given for AEs were re-
viewed.

RESULTS: One hundred and forty patients with a mean age of 36.3
(�5.96) years were analyzed. The median follow up was 143.5
(range¼23-1942) days. The most common cause of infertility was non
obstructive azoospermia (43.6%) followed by oligospermia (17.9%).
AEs are presented in table 1. A total of 40 (28.5%) patients had AEs.
Thirty (21.4%) AEs were classified as biochemical and 10 (7.1%) as
clinical

AE Classification and number

AE BIOCHEMICAL n (%)
Paradoxical decrease testosterone 7 (23.3%)
Excessive increase T/BT 3 (10%)
Excessive Estradiol increase 20(66.6%)
AE CLINICAL n (%)
Areola fullness 2 (1.4%)
Emotional changes 2 (1.4%)
Muscle ache 1 (0.7%)
Sweat 1 (0.7%)
Rash 1 (0.7%)
Unfocused vision 1 (0.7%)
Hot flash 2 (1.4%)

AE treatments included using an alternative drug (29, 20.7%), dis-
continuing CC (4, 2.9%), titrating CC (6, 4.3%), or no change in
medication (11, 7.9%). The alternative drug prescribed was anastra-
zole (18, 62%) or hCG (11, 39.2%). All patients recovered from
their AE.

CONCLUSION: CC is a safe drug in the treatment of infertile, hypogona-
dal men; however, a periodic follow up with hormone profile evaluation is
mandatory. The most common AE in patients prescribed CC was an increase
of estradiol in the serum. Patients who have an AE following CCmay recover
without sequelae.
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COMPARISON OF PATIENTS SEEKING MALE INFERTILITY
EVALUATION AND UNDERGOING VASECTOMY: DATA FROM
THE NATIONAL SURVEY OF FAMILY GROWTH. J. M. Hotaling,a

W. O. Brant,a J. B. Myers,a M. R. Cullen,c M. L. Eisenberg.b aSurgery(Ur-
ology), University of Utah, Salt Lake City, UT; bUrology, Stanford, Palo
Alto, CA; cInternal Medicine, Stanford, Stanford, CA.

OBJECTIVE: An estimated 7 million American couples per year seek
infertility care in the United States whereas 3.7 million men ages 18-45
have undergone a vasectomy. We sought to evaluate the differences in these
two populations of men.

DESIGN:We analyzed data from cycles 5 to 7 of the National Survey
of Family Growth performed by the Centers for Disease Control to
determine the associated reproductive and demographic factors of men
seeking a male infertility evaluation versus those undergoing a vasec-
tomy.

MATERIALS AND METHODS: A total of 25,846 women and 11,067
men were surveyed. In comparison to men seeking infertility care, men un-

dergoing vasectomy were significantly older, more likely to be married,
Caucasian, have multiple children and less likely to have a college degree.
No differences in BMI, health status, insurance, income or religion were
identified between the two groups.
RESULTS: A total of 25,846 women and 11,067 men were surveyed. In

comparison to men seeking infertility care, men undergoing vasectomy
were significantly older, more likely to be married, Caucasian, have multiple
children and less likely to have a college degree.Nodifferences inBMI, health
status, insurance, income or religion were identified between the two groups.
CONCLUSION: Education but not income or insurance status appears to

be a significant factor associated with infertility care seeking in comparison
to men undergoing a vasectomy. Otherwise, these two groups are very
similar. These findings warrant further investigation.
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MODIFICATION AND OUTCOME IN SURGICAL RECONSTRUC-
TION OF ACQUIRED SEMIMAL DUCT
OBSTRUCTION. H. Jiang, Q. Yuan, K. Xiao, J. Yang. Department of
Urology, Shenzhen People’s Hospital, Shenzhen, Guangdong, China.

OBJECTIVE: To evaluate the overall outcome of surgical treatment for ac-
quired obstructive azoospermia by using or combining modified microsur-
gery, laparoscopic surgery and endoscopic surgery.
DESIGN: We analyzed the outcome of surgical treatment of 51 cases of

suspected acquired obstructive azoospermia in our single center between
January 2009 and May 2013.
MATERIALS AND METHODS: Modified microscopic vasoepididy-

mostomy(VE), laparoscopically assisted microscopic vasovasosto-
my(VV) and transurethral incision of the ejaculatory duct (TUIED)
with holmium laser were performed depending on the different obstruc-
tion sites. Semen analyses were initiated at 4 weeks postoperatively, fol-
lowed by trimonthly(month 3, 6, 9, 12) semen analyses until no sperm
was found at 12 months or pregnancy was achieved. Obstruction sites,
postoperative patency and natural pregnancy rate were recorded.

TABLE 1. Obstruction sites and Postoperative outcomes

Obstruction sites
Number
of cases

Surgical
procedure

Patency
n

Natural
pregnancy

n

Pregnancy
with
IUI n

Bilateral Ejaculatory
Duct Obstruction

10 Bilateral
TUIED

9 4 1

Unilateral Ejaculatory
Duct Obstruction
and contralateral
CAVD*

1 Unilateral
TUIED

1 0 0

Bilateral pelvic vas 3 Exploration 0 0 0
Bilateral inguinal

Vas (iatrogenic
injury)

3 Bilateral VV 3 1 0

Bilateral scrotal vas 2 Bilateral VE 2 1 0
Bilateral epididymis 24 Bilateral VE 22 8 2
Unilateral intratesticular

tubule with
contralateral
cryptorchidism

1 Exploration 0 0 0

Unilateral epididymis
and contralateral
pelvic vas

4 Unilateral VE 3 1 0

Unilateral epididymis
and contralateral
scrotal vas

1 Unilateral VE 1 1 0

Unilateral epididymis
and contralateral
CASV**

1 Unilateral VE 1 0 0

Unilateral epididymis
and contralateral
intratesticular tubule

1 Unilateral VE 0 0 0

sum 51 51 42 16 3

*CAVD: congenital absence of vas deferens **CASV: congenital agenesis of
seminal vesicle
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RESULTS: Of 51 consecutive patients, 47 underwent bilateral or unilateral
surgical reconstruction, the other four were unable to be treated with surgical
reconstruction due to pelvic vas and intratesticular obstruction. Reconstruc-
tion rate was 92.2% (47/51), patency rate and natural pregnancy rate were
89.4% (42/47) and 38.1% (16/42) respetively. The incidence of epididymal
obstruction and ejaculatory duct obstruction (EDO) were 55.6% and
21.2% respectively.

CONCLUSION: By using multiple advanced surgical techniques, most
of aquired obstructive azoospermia could be repaired, a favorable
patency and pregnancy rate can be achieved for properly selected pa-
tients.
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SALVAGE HORMONAL THERAPY AFTER FAILED MICRODIS-
SECTION TESTICULR SPERM EXTRACTION: A MULTI-INSTI-
TUTIONAL PROSPECTIVE STUDY. K. Shiraishi,a T. Ishikawa,b

N. Watanabe,c T. Iwamoto,d H. Matsuyama.a aDepartment of Urology, Ya-
maguchi University, Ube, Yamaguchi, Japan; bReproduction Clinic Osaka,
Osaka, Japan; cReproduction Center, Akasaka Sanno Hospital, Tokyo, Japan;
dCenter for Infertility and IVF, International University of Health and Wel-
fare Hospital, Nasushiobara, Tochigi, Japan.

OBJECTIVE: We have reported an hCG-based salvage hormonal ther-
apy for men with nonobstructive azoospermia (NOA) who failed to
retrieve sperms by microdissection testicular sperm extraction (micro-
TESE) and 20% of men could retrieve sperms at the 2nd micro-TESE
(Hum Reprod 2012). To validate the efficacy of the salvage hormonal
therapy, a multi-institutional prospective study has been done by recruit-
ing NOA men who could not retrieve sperms with various histologies
because our prior study included a number of patients with late matura-
tion arrest and hypospermatogenesis.

DESIGN: A prospective study at reproduction centers.
MATERIALSANDMETHODS: NOAmenwho could not retrieve sperms

by micro-TESE and required further treatment, excluding, chromosomal ab-
normalities, AZFa or b deletions, extremely small testes (less than 2 ml),
prior hormonal therapy, were asked to participate in this study. hCG stimula-
tion (5000 IU, 3 times a week) was started > 6 months after the first micro-
TESE. After one months of the hCG therapy, patients were treated with
recombinant human FSH (150 IU, 3 times a week) and hCG for the next 3
months. Three testicular samples were obtained randomly from both testes
and sent for pathological diagnosis at 1st and 2nd micro-TESE. The study pro-
tocol was approved by our institution, and informed consent was obtained
from all participants.

RESULTS: Twenty-one men were eligible to our inclusion criteria and
all the participants completed the hormonal treatment without any severe
adverse effects. At the first micro-TESE, 13 and 5 patients showed Ser-
toli cell only or early maturation arrest, respectively. Serum testosterone
significantly increased and endogenous gonadotropin secretions signifi-
cantly decreased after one month of treatment. With the second micro-
TESE, sperm were successfully obtained from two patients (9%). Patient
age, testicular volume, and hormone profiles did not associated with the
results of the 2nd micro-TESE, however, the testicular histologies of the
two patients were late maturation arrest and hypospermatogenesis.

CONCLUSION: The effectiveness of hCG-based salvage hormonal ther-
apy preceding a second micro-TESE has been validated for limited cases.
NOA men who have differentiated cells in their testes are more likely to
respond to the hormonal stimulation.
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VALIDATION OF NOMOGRAMS PREDICTING SEMEN PARAME-
TERS FOLLOWING VARICOCELE REPAIR. M. K. Samplaski,a

C. Yu,b M. Kattan,b H. Yan,a K. C. Lo,a E. D. Grober,a A. Dabaja,c

M. Goldstein,d K. Alrabeeah,d A. Zini,d K. A. Jarvi.a aMount Sinai Hospital,
University of Toronto, Toronto, ON, Canada; bCleveland Clinic Foundation,
Cleveland, OH; cWeill Cornell Medical College, New York, NY; dMcGill
University, Montreal, QC, Canada.

OBJECTIVE: We recently developed nomograms using clinical features
(age, laterality and grade of varicocele) and pre-varicocele repair semen pa-
rameters, to predict semen parameters following varicocele repair. The aim
of this study was to externally validate these nomograms using data from pa-
tients coming from North American institutions.

DESIGN: Retrospective review of prospectively collected data.
MATERIALS ANDMETHODS: Complete data from 375 patients un-

dergoing varicocele repairs from 1 American and 2 Canadian centers
was available for analysis as a validation cohort. The estimated
post-repair semen parameters were generated using the previously
developed nomograms and compared with the actual values in the
validation cohort. The predictive accuracy was quantified by concor-
dance correlation coefficient and Pearson’s correlation coefficients,
and calibration was evaluated.
RESULTS: The semen parameters after varicocele repair were overall

similar between the nomogram development and validation arms, with
p values for concentration (p¼0.153) being not significantly different,
and total motile sperm count (TMC) being marginally different,
p¼0.028. Nomograms (for sperm concentration, motility, morphology
and TMC) demonstrated good model predictive performance on the
validation data with respect to concordance correlation coefficient
and Pearson’s correlation coefficient (Table 1), indicating good repro-
ducibility and generalizability of the nomograms with respect to their
predictive value.

Model predictive performances of the validation data.

Outcome
Concordance

correlation coefficient

Pearson
correlation
coefficient

Concentration 0.709 0.729
Motility 0.549 0.690
Morphology 0.668 0.704
TMC 0.490 0.586

CONCLUSION: Our previously published nomograms demonstrate
good model predictive performance when validated on a group of pa-
tients from different centers. Clinical factors and pre-varicocele repair
semen parameters provide substantial ability to predict post-varicocele
repair semen parameters. These nomograms may be used by clinicians
to predict post-varicocele repair semen parameters. An online predictive
tool has been developed for clinicians to better counsel their patients,
and is available at: http://www.r-calc.com/calculator.aspx?calculator_-
id¼BIASWNPH.
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INFLAMMATORY BOWELDISEASE ANDMALE INFERTILITY: A
RETROSPECTIVE SINGLE-CENTER STUDY IN JAPAN. T. Shin,
T. Iwahata, K. Suzuki, Y. Kobori, H. Okada. Department of Urology, Dok-
kyo Medical University Koshigaya Hospital, Koshigaya, Saitama, Japan.

OBJECTIVE: To examine the rate of inflammatory bowel disease (IBD) in
the male infertile patients in Japan and to investigate whether mesalazine
known as 5-aminosalicylates has any effects on fertility.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: After obtaining approval from the

institutional review board, we analyzed the records of 1225 male infertile
patients who had visited the male infertility clinic at Dokkyo Medical
University Koshigaya Hospital between January 2010 and December
2012. We reviewed the cases of IBD in the medical records and evalu-
ated the prevalence of the disease. Specifically, we examined IBD pa-
tients who ceased mesalazine during male infertility treatment, and
compared the seminogram of these patients before and after discontinu-
ation of mesalazine. We also analyzed pregnancy outcome after discon-
tinuation.
RESULTS: Of 1225 male infertile patients, 2 had Crohn’s disease and

6 had ulcerative colitis at the first visit to our clinic. Therefore, the prev-
alence rate of Crohn’s disease and ulcerative colitis in our male infertile
patients was 163 per 100,000 men and 490 per 100,000 men, respec-
tively. Seven patients had taken mesalazine and 6 of them subsequently
stopped the medication. The mean values of sperm concentration, sperm
motility, percentage of normal formed sperm, semen volume, and total
motile sperm count before discontinuation were all increased after
discontinuation of mesalazine. Among these parameters, the sperm
motility and total motile sperm count were significantly improved (P
< 0.05) after discontinuation.
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Comparison of semen parameters before and after discontinuation of

mesalazine

Before After Change P value

Concentration
(million/ml)

19.3 � 15.5 43.3 � 55.9 24.0 � 61.3 NS

Motility (%) 31.2 � 10.1 48.3 � 15.7* 17.2 � 11.9 0.03
Normal form (%) 52.8 � 15.1 63.3 � 10.3 10.5 � 19.0 NS
Volume (mL) 2.25 � 0.42 2.40 � 0.52 0.15 � 0.43 NS
TMC (million) 14.2 � 13.2 64.0 � 88.4* 49.7 � 91.3 0.03

NS, not significant; TMC, total motile sperm count. Changes are expressed as
values after discontinuation minus values before discontinuation of mesala-
zine. *Statistically significant

Of the 6 patients who stopped the drug, 4 achieved pregnancy with their
partners, with 2 of the 4 men showing significant improvement in not only
in the percentage of normal shaped sperm but also sperm motility and total
motile sperm count.

CONCLUSION: In Japan, the prevalence of IBD is higher in male infer-
tility patients than in the general population. Mesalazine may have gonado-
toxic effects on fertility in men with IBD.
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BENEFICIAL EFFECT OF MICROSURGICAL VARICOCELEC-
TOMY ON SEMEN PARAMETERS AND CLINICAL OUTCOME
IN SEVERE MALE FACTOR INFERTILITY. T. Takeuchi,a

K. Nagao,c N. Aono,a Y. Mori,a Y. Nakajo,a,b T. Okuda,a K. Kyono.a,b
aKyono ART Clinic Takanawa, Minatoku, Tokyo, Japan; bKyono ART
Clinic, Sendai, Miyagi, Japan; cFaculty of Medicine, Reproduction Center,
Toho University, Otaku, Tokyo, Japan.

OBJECTIVE:Microsurgical varicocelectomy is considered as an effective
treatment option for infertile men with clinical varicoceles. The objective of
this study was to assess the effect of surgical repair of varicoceles on sper-
matogenesis and clinical outcome of infertile couples, with a particular focus
on severe male factor infertility.

DESIGN: Comparison of semen parameters before and after varicocele
repair and assessment of clinical outcome.

MATERIALS ANDMETHODS: A total of 37 male infertile patients with
either grade II (48.6%) or III (51.4%) clinical varicoceles underwent micro-
surgical varicocelectomy. Their pre-operative semen analyses revealed
impaired spermatogenesis with at least one semen parameter compromised.
Ejaculate samples were obtained and semen analysis was performed before
and 3months following the surgical repair. In some couples, clinical outcome
was assessed as long as follow-up data was available.

RESULTS: The average paternal age was 35.6 � 6 years. Prior to the
surgery, average total motile sperm count was 14.4 � 19 million, while
3 months after it was remarkably improved to 35.2 � 50 million (P <
0.01). Total of 15 patients with less than 5 million motile sperm were cate-
gorized as severe male factor infertility. Their average total motile sperm
count was significantly improved from 1.3 � 1 million to 18.8 � 20 million
(P < 0.01), with 7 (46.7%) being over 15.6 million (WHO normal limit).
Among these patients, two were non-obstructive azoospermic (NOA),
and 4 were cryptozoospermic men and considered as most severe cases.
After varicocelectomy, a few spermatozoa was found in ejaculates in one
NOA patient, while in 4 cryptozoospermic cases, 3 (75%) had more than
2.9 million motile sperm in their ejaculates, 1 became even normozoosper-
mic and 1 with 9.8 million motile sperm underwent conventional IVF and
his wife successfully conceived. Overall, in 19 couples with follow-up data
available, 8 (42.1%) became pregnant in a 6 months period after the
surgery.

CONCLUSION: In severe forms of male infertility, simply classified as
ICSI indication, surgical repair of varicoceles appears to improve semen pa-
rameters often reaching to even normal limits. Particularly in severely
compromised spermatogenesis with extreme low sperm count, such as azo-
or cryptozoospermia, by varicocelectomy some patients can avoid unneces-
sary testicular sperm retrieval or even ICSI.
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EFFICACYAND TOLERABILITY OF CLOMIPHENE CITRATE IN
THE TREATMENT OF OBESE, SUBFERTILE MALES. D. Shin,a

P. Khandge.b aUrology, Hackensack UniversityMedical Center, Hackensack,
NJ; bUrology, Rutgers New Jersey Medical School, Newark, NJ.

OBJECTIVE: Elevated body mass index has been shown to be nega-
tively correlated with total testosterone (TT) and bioavailable testosterone
(BT) levels and semen parameters in infertile males. Clomiphene citrate
(CC), a selective estrogen receptor modulator, is used in the empiric treat-
ment of subfertile males to increase endogenous testosterone levels and
improve semen concentration. We sought to study the efficacy and
tolerability of CC for treatment of subfertile males who are obese
(BMI>30 kg/m2).
DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: This is a retrospective cohort study of 59

obese, subfertile men who were treated with CC between 2009 and 2014.
FSH (follicle stimulating hormone), LH (luteinizing hormone), TT, BT, E
(estradiol), and PSA (prostate specific antigen) levels were recorded at base-
line and measured at 1, 3 and 5 months during therapy. Follow-up semen
analysis or pregnancy status was recorded when available. Paired t-test anal-
ysis was used to compare pre- and post-treatment biochemical and semen pa-
rameters.
RESULTS: The study included 59 men, mean age 35.8�0.8 years (SEM).

After 5 months of CC therapy, FSH, LH, TT, BT, E, PSA and sperm concen-
tration increased significantly (p<0.05).

A positive trend was seen in total motile count (TMC), from 31.4
Million to 47.6 Million (p¼0.05). Four of 59 men (6.8%) reported minor
headaches during the 1st month of CC therapy, which subsequently
resolved. Twelve of 38 subjects (31.6%) achieved pregnancy, including
5/8 (62.5%) conceiving through in vitro fertilization, 5/11 (45.5%)
through intrauterine insemination and 2/19 (10.5%) through natural inter-
course.
CONCLUSION: Significant improvement in testosterone levels and sperm

concentration is seen with the use of clomiphene citrate in the treatment of
the obese, subfertile male. Clomiphene citrate is well tolerated with minimal
side effects in obese male subjects. Concomitant clomiphene citrate therapy
in conjunction with assisted reproductive techniques appears to be associated
with successful conception.
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GENE EXPRESSION PATTERNS IN NON-OBSTRUCTIVE AZOO-
SPERMIC MEN WITH VARICOCELES REVEAL UNIQUE PA-
TIENT-SPECIFIC CHARACTERISTICS. J. R. Kovac,b C. Cengiz,a

J. Addai,a L. I. Lipshultz,a D. J. Lamb.a aUrology, Baylor College of Med-
icine, Houston, TX; bUrology of Indiana, Carmel, IN.

OBJECTIVE: Varicocele repair in men with NOA can result in
improved spermatogenesis. The genetic difference between NOA men
with and without varicoceles has never been reported. Results may yield
important information about the nature of the testicular changes seen in

Baseline vs. 5 months Post-CC Therapy

Parameter Baseline 5 months P-value

FSH (mIU/mL) 6.3 � 1.2 9.6 � 2.4 <0.01
LH (mIU/mL) 5.0 � 0.5 7.1 � 0.7 <0.01
TT (ng/dL) 284.0 � 14.0 501.3 � 27.5 <0.01
BT (ng/dL) 167.8 � 8.6 300.6 � 25.3 <0.01
E (pg/mL) 24.0 � 1.3 39.0 � 3.1 <0.01
PSA (ng/mL) 0.60 � 0.04 0.77 � 0.12 <0.05
Sperm Concentration

(M/mL)
21.3 � 3.4 23.3 � 5.2 <0.01

TMC (M) 31.4 � 5.6 47.6 � 17.3 0.05
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these two populations of NOA men and what men may benefit from sur-
gical correction.

DESIGN: Tissues and blood were obtained from men with NOA
(n¼16) and subdivided into those with varicoceles (n¼9) and those
without (n¼7).

MATERIALS AND METHODS: Gene-expression microarray (Agilent
Sureprint G3 8x60K) screened for gene expression with candidate genes
identified using Ingenuity Pathway Analysis (IPA) software. Results were
validated using qPCR.

RESULTS: NOA men with, and without varicoceles had similar ages
(34�0.4 vs. 32�2 years) and testicular volumes (Left, 15�2 vs. 13�1
mL; Right, 14�2 vs. 13�1 mL). Serum levels for FSH (20�7 vs. 22�4
mIU/L), LH (7�1 vs. 8�1 mIU/L) and testosterone (313�43 vs. 296�30
ng/dL) were not different. IPA revealed 39 genes preferentially expressed
in men with varicoceles (IPA threshold¼12 fold) while network plotting
identified ‘Cellular’ and ‘Reproductive System Development’ as the most
perturbed bio-function in NOA men with varicoceles. Expression of top
candidates was verified using qPCR with fold change (FC; relative to con-
trol) for genes involved in apoptosis (PLAT, FC¼2.1�1.1; CAV1,
FC¼1.5�0.2; VASN, FC¼0.3�0.7), hypoxic angiogenesis (ANGPTL4,
FC¼-2.4�0.7; UXT, FC¼-0.6�0.5) and spermatogenesis (MEA1;
FC¼0.2�0.5). When sub-categorized by histological subtype (i.e. hypo-
spermatogenesis, maturation arrest, Sertoli Cell Only), distinct patient-spe-
cific expression patterns were observed suggesting unique gene expression
contributes to varicocele pathogenesis. IPA data-filtration revealed the
serum biomarkers CAV1 and PLAT could be important in differentiating
these patient populations.

CONCLUSION: The current study has identified numerous genes associ-
ated with the presence of varicoceles in men with NOA. Unique patient-spe-
cific expression patterns suggest varicocele pathogenesis is typically
multifactorial.

Supported by: Supported by a Male Reproductive Health Research Career
(MHRH) Development Physician Scientist Award (K12) (HD073917-01)
from the Eunice Kennedy Shriver National Institute of Child Health and Hu-
man Development (NICHD) Program and by NIH grants P01HD36289 from
the Eunice Kennedy Shriver NICHD and 1R01DK078121 from the National
Institute of Kidney and Digestive Diseases.
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THE POTENTIAL APPLICATION OF URINE DERIVED STEM
CELLS IN MALE INFERTILITY. G. Liu,a T. Li,a J. Zhang,a

X. Yang,a X. Liang,a Y. Zhang.b aCenter for Reproductive Medicine, Sixth
Affiliated Hospital of Sun Yat-sen University, Guangzhou, Guangdong,
China; bWake Forest Institution for Regenerative Medicine, Winston Salem,
NC.

OBJECTIVE: Urine derived cells can be obtained non-invasively and
may represent a potentially significantsource of autologous cells for tis-
sue engineering. One goal of this study was to test the hypothesis that
the cell population obtained from urine contains cells that meet the
defining criteria of stem cells (self-renewal and multipotency). In
particular, the ability of these cells to give rise to induced pluripotent
stem cells(iPS) for the potential sperm progenitor cells generation
was tested.

DESIGN: Human urine derived cells were characterized and induced into
iPS.

MATERIALS ANDMETHODS: Human urine derived cells from 9 indi-
vidual donors (ages 5 to 40 years) were plated on multi-well plates. Single
cell growth was monitored using time-lapse microcinematography. The
cells were analyzed for expression of canonical reprogramming factors
and pericytes/mesenchymal stem cell (MSC) markers. Expression of telo-
merase in the isolated cells was assessed by ELISA. Next, urine derived
cells were cultured in various induction media for 21 days and assessed
for evidence of differentiation into various cell types, including adipocytes,
osteocytes, chondrocytes, SMC, and UC. USCs was induced into iPS by
polycistronic lentiviral vector encoding human Oct-3/4, Sox2, Klf4 and
c-Myc (OSKM).

RESULTS: Some urine derived cells grew rapidly from a single cell clone
for over 25 population doublings. Six of seven independent clones of urine
derived cells expressed detectable levels of telomerase. USCs express the ca-
nonical reprogramming factors c-myc and klf4, and positive for pericytes/
MSC markers such as CD146, NG2 and PDGF-receptor beta. When placed

in appropriate inductionmedia, these cells differentiated towards adipogenic,
osteogenic and chrondrogenic lineages. Pluripotency of urine-derived iPSC
clones was confirmed by immunocytochemistry, RT-PCR and teratoma for-
mation.
CONCLUSION: Urine-derived cells expressed the phenotypic features of

pericytes/ MSC, including self-renewal and multipotency. One urine-derived
cell clone can differentiate to multiple cell lineages. These results demon-
strate the the feasibility of generating iPS from a urine sample and that
urine-derived iPS might be further exploited for potential sperm progenitor
cells generation study.
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ASSOCIATION OF SINGLE NUCLEOTIDE POLYMORPHISMS
(SNPS) IN METHYLENETETRAHYDROFOLATE REDUCTASE
(MTHFR) AND MALE INFERTILITY. R. Ng, K. Louie, K. Poon,
V. Chow, S. Ma. Department of Obstetrics and Gynaecology, University
of British Columbia, Vancouver, BC, Canada.

OBJECTIVE: To determine whether C677T SNPs in theMTHFR gene are
associated with an increased risk of infertility in a Canadian population.
DESIGN: We compared the frequencies of the SNPs obtained from geno-

typing theMTHFR gene in men with oligospermia, azoospermia, and fertile
men. We also investigated the possible risk of infertility in different ethnic
populations.
MATERIALS ANDMETHODS: Peripheral blood samples were obtained

from oligospermic (N¼17) and azoospermic (N¼22) patients. Blood sam-
ples for controls (N¼19) were from men who had fathered a child within
the previous year and from men with proven fertility undergoing vasectomy
reversals. DNAwas extracted from blood using the Gentra Puregene Blood
Kit (Qiagen) according to their protocol. Polymerase chain reaction (PCR)
was used to amplify the region of interest at MTHFR. Restriction fragment
length polymorphism (RFLP) with HinfI enzyme (New England Biolabs)
was used on the amplified DNA to digest the DNA according to its genotype.
Following RFLP, the samples were electrophoresed on a 3% gel stained with
SYBR safe (Invitrogen) to separate the fragments and the bands were visual-
ized using a UV illuminator. Fisher’s exact test was used to determine signif-
icance between groups.
RESULTS: Frequencies of the wild type 677CC genotype and the 677CT/

677TT genotypes associated with infertility in fertile controls were 42.1%,
26.3%, and 31.6%; 70.6%, 23.5%, and 5.9% in oligospermic men; and
45.5%, 45.5%, and 9.1% in azoospermic men, respectively. Comparing
677CT polymorphism, controls vs. azoospermia (P¼0.330) and controls
vs. oligosperia (P¼1.000) were not significant. Comparing 677TT polymor-
phism, controls vs. azoospermia (P¼0.115) and controls vs. oligospermia
(P¼0.092) were not significant. Ethnicity data were available for 15 oligo-
spermic (11 Asian, 4 Caucasian) and 12 azoospermic men (4 Asian, 8 Cauca-
sian). Comparing Asian vs. Caucasian populations, the 677CT
polymorphism (P¼1.000) and the 677TT polymorphism (P¼1.000) were
not significant.
CONCLUSION: There does not seem to be a correlation between 677CT

and 677TT polymorphisms and an increased risk of oligospermia or azoo-
spermia. Furthermore, these polymorphisms are not significantly different
in infertile Asian vs. infertile Caucasian populations, contrary to current liter-
ature. More cases in all the groups are necessary to further the investigation.
Supported by: This study was Supported by the Canadian Institutes of

Health Research (CIHR, grant to Sai Ma).
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ASSOCIATIONOFRS3129878 ANDRS498422 IN THEHLAREGION
WITH NON-OBSTRUCTIVE AZOOSPERMIA IN THE HAN CHI-
NESE POPULATION. S. Zou,a P. Song,a T. Chen,a J. Chen,b X. He,c

P. Xu,d M. Liang,e K. Luo,f X. Zhu,a E. Tian,g Q. Du,h Z. Wen,b

Z. Li,b M. Wang,b Y. Sha,b Y. Cao,c Y. Shi,b Z. Li,a H. Hu.a aDepartment
of Urology, Shanghai, China; bBIO-X Center, Shanghai, China; cReproduc-
tion Center, Hefei, Anhui, China; dReproduction Center, Shenyang, Liaon-
ing, China; eSecond Afftliated Hospital of Shandong, Jinan, Shandong,
China; fReproduction Center, Nanning, Guangxi, China; gReproduction Cen-
ter, Nanchang, Jiangxi, China; hSheng Jing Hospital of China Medical Uni-
versity, Shenyang, Liaoning, China; iXiamen Women and Children Health
Care Hospital, Xiamen, Fujian, China.
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OBJECTIVE: The previous genome-wide association study (GWAS) of
non-obstructive azoospermia (NOA) in the Han Chinese populations iden-
tified of two NOA-risk loci (rs498422 and rs3129878) within the HLA
Region, and provided strong evidence for the genetic influence of male
infertility. A further case-control study found that only rs3129878
remained to be significantly associated with NOA in the Japanese popula-
tion. Therefore, we conducted the association study to further validate
whether the risk of these two SNPs still existed in an independent Han
Chinese male population, consisting of 550 NOA cases and 555 normal
controls.

DESIGN: A case-control study.
MATERIALS AND METHODS: These two SNPs were analyzed in 550

NOA patients and 555 controls of Chinese origin using direct sequencing.
Then, the genotype and allele distributions of them were further analyzed us-
ing the online software SHEsis (http://analysis.bio-x.cn).

RESULTS: The association studies strongly Supported the significant as-
sociation of rs498422 and rs3129878 with NOA for both genotype and allele
distributions (p¼0.047 and p¼1.87�10-10, respectively).

CONCLUSION: In our replication study of Chinese samples, we
provided genetic evidence for these two NOA-risk SNPs within the
HLA genes region , contributing to predicting males at high risk of
NOA in Han Chinese population. Considering genetic differences
among populations, future validating studies in independent samples
are suggested.

Supported by: The work was Supported by the National Natural Science
Foundations of China [grant number 30973069, 30672146] and the Founda-
tion of Pujiang [grant number 08PJ14100].
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UP REGULATION OF MIR-630 BY HEAT SHOCK INHIBITS SER-
TOLI CELL PROLIFERATION, MIGRATION AND IMMATURE
SERTOLI CELL MARKER EXPRESSION. Y.-M. Lin, C.-W. Lu,
H.-Y. Ma. Urology, National Cheng Kung University College of Medicine
and Hospital, Tainan, Taiwan.

OBJECTIVE: Our previous study has demonstrated that up-regulation of
miR-630 by heat shock leads to decreased SOX30 expression in spermato-
genesis. Since miR-630 and SOX30 have been shown to be expressed in
the Sertoli cells and heat shock affects themorphology and function of Sertoli
cells, this study was conducted to explore the impacts of miR-630 on Sertoli
cell function.

DESIGN: The effects of miR-630 on Sertoli cell proliferation, migration
and the expression of immature and mature Sertoli cell markers were inves-
tigated in vitro.

MATERIALS AND METHODS: Human Sertoli cells and HeLa cells
were treated with different doses and combinations of miR-630 mimic
and miR630 inhibitor, and then the cells were subjected to cell proliferation
assay by using a CellTiter 96 AQueous One Solution Cell Proliferation
Assay kit. Human Sertoli cells were treated with different doses of
miR630 mimic or SOX30, and then the cells were subjected to cell migra-
tion assay by using Transwell migration assay. The effects of heat shock and
miR-630 on the expressions of immature (cytokeratin 18 and M2A) or
mature (SGP2, Laminin and p27Kip1) markers of Sertoli cell were investi-
gated by qRT-PCR.

RESULTS: miR-630 mimic treatment at both 20 nM and 40 nM signif-
icantly decreased human Sertoli cell and HeLa cell proliferations, and this
effect could be partially recovered by the addition of miR-630 inhibitor.
Similarly, miR-630 mimic treatment at both 20 nM and 40 nM signifi-
cantly decreased human Sertoli cell migration, and this effect could be
partially recovered by the addition of miR-630 inhibitor or SOX30. In
addition, SOX30 could significantly induce human Sertoli cell migration.
After heat shock or miR-630 mimic treatment, the cytokeratin 18 was
significantly decreased by heat shock at 24 hours; however, no significant
change was found in the expressions of M2A, SGP2, Laminin and
p27Kip1.

CONCLUSION: Upregulation of miR-630 by heat shock significantly
inhibit Sertoli cell proliferation, migration and immature Sertoli cell marker
expression, which may contribute to one of the causes of spermatogenic fail-
ure.

Supported by: This work was Supported by the National Science Council
of Taiwan (NSC 99-2628-B-006-019-MY3).
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SEMEN-DERIVED AMYLOID FIBRILS AFFECT SPERMATOZOA
MOTILITY AND FERTILIZATION. N. L. Sandi-Monroy,a,b

S. M. Usmani,a N. N. Roan,c,d A. Gawanbacht,a O. Sakk,e T. Wirth,e

F. Gagsteiger,b F. Krichhoff,a J. M€unch.a aInstitute of Molecular Virology,
Ulm University Medical Center, Ulm, BW, Germany; bKinderwunsch-Zen-
trum Ulm, Ulm, BW, Germany; cDepartment of Urology, University of Cal-
ifornia at San Francisco, San Francisco, CA; dJ. David Gladstone Institutes,
San Francisco, CA; eInstitute of Physiological Chemistry, Ulm University,
Ulm, BW, Germany.

OBJECTIVE: Semen contains amyloid fibrils derived from fragments of
prostatic acid phosphatase (PAP) and semenogelins (SEMs) that potently
increase human immunodeficiency virus infection1,2. The purpose of this
study was to evaluate the effect of seminal amyloids on spermatozoa
function.
DESIGN: The effect of monomeric and fibrillar forms of PAP248-

286, SEMs(45-107) and SEM1(86-107) on human and mouse spermato-
zoa motility was analyzed. Amyloid fibrils were further tested for their
ability to enhance or inhibit mouse in vitro fertilization (IVF). Human
semen samples were obtained from patients undergoing infertility treat-
ment after informed consent. The project registration number was
O.185.
MATERIALS ANDMETHODS: Isolated human and mouse spermatozoa

were incubated with monomeric peptides or the respective fibrils and
analyzed by confocal imaging or video microscopy over time. For IVF,
mouse spermatozoa were incubated with increasing fibril concentrations,
and oocytes isolated from superovulated mice were added. Fertilization rates
were determined by counting the number of 2-cell embryos. One way anal-
ysis of variance was used to compare groups.
RESULTS: Amyloid fibrils formed by PAP248-286 and SEM peptides

entrapped human and mouse spermatozoa in a dose and time-dependent
manner without exerting cytotoxic effects. This entrapment resulted in a
loss of progressive motility that may have implications in fertility. Sper-
matozoa immobilization was dependent on the cationic properties of the
fibrils, since treatment with heparin, or use of non-cationic amyloid-beta
fibrils, did not immobilize the sperm. IVF studies with spermatozoa
treated with increasing concentrations of fibrils revealed that concentra-
tions of fibrils above 50 mg/ml resulted in significantly fewer 2-cell
embryos 24 hours after IVF (p<0.05). At 250 mg/ml, fertilization was
completely inhibited.
CONCLUSION: Our findings suggest that mature amyloid fibrils in semen

may have patho-physiological relevance for infertility inmenwhen present at
high concentrations in the ejaculate.
Supported by: This work was Supported by the DFG to J.M. (Mu 3115/2-

1) and S.M.U. (US116/1-1).
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THE SEMINAL PLASMA PROTEOME REFLETS ALTERATION IN
SPERMATOGENESIS. P. Intasqui,a M. Camargo,a M. Antoniassi,a

K. H. M. Cardozo,b V. M. Carvalho,b D. S. Zylbersztejn,a R. P. Bertolla.a
aHuman Reproduction Section, Division of Urology, Sao Paulo Federal Uni-
versity, Sao Paulo, Brazil; bFleury Group, Sao Paulo, Brazil.

OBJECTIVE: To analyze seminal plasma protein profile associated with
sperm functional aspects.
DESIGN: Cross sectional study including 156 normozoospermic pa-

tients.
MATERIALS AND METHODS: Sperm functional tests were per-

formed: mitochondrial activity, acrosome integrity, and DNA fragmen-
tation, by a Comet assay. Groups were: (i) Normal (bottom 15%,
control group, n¼26) x high (top 15%, altered group, n¼23) mitochon-
drial alteration; (ii) High (control group, n¼23) x Low (altered group,
n¼22) acrosome integrity; and (iii) Low (control group, n¼22) x
High (altered group, n¼22) DNA fragmentation. The remaining semen
was centrifuged and the seminal plasma was utilized for proteomics
analysis using label-free quantification (LC-MS/MS). For identification
of potential biomarkers, a multivariate statistical analysis was
performed.
RESULTS: Altered mitochondrial activity (% altered) was 5.9 �1.42 in

controls and 22.4 �4.12 in altered group. Acrosome integrity (% normal)
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was 86.2 �4.01 in controls, and 63.2 �3.54 in altered group. Sperm DNA
fragmentation was 26.2 �2.72 in controls and 63.9 �9.49 in the altered
group. In total, 571 proteins were quantified. Four proteins were absent,
36 were downregulated, 3 were exclusive, and 61 were overexpressed in
the altered mitochondrial activity group, with the following enriched func-
tions: endopeptidases inhibition, glycosaminoglycans catabolism, and im-
mune response. Five proteins were absent, 22 were downregulated, 2 were
exclusive, and 47 were overexpressed in the altered acrosome integrity
group. Enriched functions were lysosomal transport, exocytosis, arachi-
donic acid metabolism, response to hydrogen peroxide, and phospholipase
inhibition. Four proteins were absent, 104 were down-regulated, 3 were
exclusive, and 23 were overexpressed in increased DNA fragmentation.
The enriched functions were prostaglandin synthesis and fatty acid bind-
ing, and alterations in carbohydrate metabolism, lipoprotein regulation,
and apoptosis. The suggested biomarkers are: mitochondrial activity:
ACRBP, ANXA7, BPIFB1, CST2, ERP44, GSTM3, and HEXA; acrosome
integrity: COL12A1, LCN15, PLTP, S100A10, SHISA5, and ZNF236; and
DNA fragmentation: CRIPSLD1, CRISPLD2, APOLD1, RARRES1,
SPAG11B, SERPINF2, EDIL3, and PSMA5.

CONCLUSION: Seminal plasma protein profile and post-genomic path-
ways are associated to sperm functional quality, with the detection of several
proteins related to sperm damage and apoptosis.

Supported by: FAPESP (process 2011/14631-7) and CNPq (472941/2012-
7).
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A COMPARISON OF REPORTED MALE REPRODUCTIVE HOR-
MONE REFERENCE RANGES IN THE UNITED STATES. M. Le,
D. Flores, E. Gourley, D. May, A. K. Nangia. Dept of Urology, University
of Kansas Medical Center, Kansas City, KS.

OBJECTIVE: Reference values for male reproductive hormones are
poorly defined as they relate to male reproductive dysfunction. The objective
was to compare reported reference ranges and testing methods of follicle
stimulating hormone (FSH), lutenizing hormone (LH), estradiol (E2), prolac-
tin (PR), free and total testosterone (FT & TT) by clinical laboratories in the
US.

DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Upper and lower reference values,

assay methodology and source of published reference ranges were ob-
tained from 2-3 laboratories from each state across the USA. A stan-
dardized questionnaire was reviewed with laboratory technicians
and supervisors by direct phone contact. Descriptive statistics were
used.

RESULTS: 122 independent & hospital based laboratories from 45 states
were surveyed. 14 labs sent all hormone assays to larger reference labs,
such as ARUP, Quest Diagnostics, & LabCorp. Of those remaining, 103
had complete data on FSH, LH, 83 on E2, 97 on PR, 115 on FT, and
114 on TT. Reference values are tabulated. The majority of labs measured
their hormones in-house on high throughput analyzers. All but 1 validated
their instrument’s recommended reference values for FSH & LH. Reported
reference ranges for each hormone often came from the instrument’s refer-
ence package insert values. These ranges were often validated using a local
but small test group with limited known demographic information. A
greater percent of labs sent out FT to large reference labs for measurement,
94/115 (82%), compared to the other hormones. 70% of labs used immu-
noassay technique to measure TT & only 23% age stratified their TT refer-
ence ranges.

CONCLUSION: There is a wide difference in reference ranges among
commonly evaluated hormones in the evaluation of male reproductive
dysfunction as it relates to known literature on normal hormonal/testicular
function. Our study demonstrates that reported reference values are largely

based on small population studies of men with undefined sexual or reproduc-
tive function. To create a reference standard, an appropriate comparison
group with defined normal sexual and reproductive function must be devel-
oped.
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HARMFUL EFFECTS OF SMOKING TO MALE FERTIL-
ITY. M. Antoniassi, P. Intasqui, M. Camargo, D. S. Zylbersztejn,
A. P. Cedenho, R. P. Bertolla. Human Reproduction Section, Division of
Urology, Sao Paulo Federal University, Sao Paulo, Brazil.

OBJECTIVE: To verify the effects of smoking on sperm functional aspects
and seminal plasma lipid peroxidation levels in patients with and without
varicocele.
DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Semen was analyzed according to the

WHO 2010. The study included 17 controls (non-smokers without varico-
cele), 17 smokers without varicocele (S group), 24 non-smokers with varico-
cele (Vgroup), and 22 smokers with varicocele (SVgroup). Mitochondrial
activity was analyzed by a colorimetric stain (DAB I – all mitochondria
active to DAB IV – all inactive); acrosome integrity was evaluated by a fluo-
rescent stain (PNA-FITC),and lipid peroxidation was assessed (TBARS).
Groups were compared using one-wayANOVA, followed by a Tukey’s
HSD test.
RESULTS: In the V group, 22 presented bilateral grade II varicocele and 2

presented left grade II and right grade I varicocele, and in the SV group, 18
presented bilateral grade II varicocele and 4 presented left grade II and right
grade I varicocele.Semen and sperm functional analysis results are presented
in table 1.

CONCLUSION: In men with varicocele, smoking is associated to impor-
tant alterations in semen quality (motility, morphology, and neutrophil
count), sperm function (mitochondrial activity and acrosome integrity),
and semen oxidative stress. However, it is noteworthy that men without

Min/Max

FSH (mIU/ml) LH (mIU/ml) E2 (ng/ml) PR (pg/ml) TT (ng/ml) FT (pg/ml)

Min / Max Min / Max Min / Max Min / Max Min / Max Min / Max

Range 0-3.1 / 7.9-20 0-2.3 / 4.9-34.6 0-25 / 37-77 0-4.8 / 7.4-20 160-300 / 726-1130 5.1-90 / 30-300
Mean 1.22 / 14.08 1.39 / 10.01 5 / 50 2.6 / 17 232 / 851 41 / 175
Standard Deviation 0.51 / 3.56 0.71 / 4.69 6.29 / 10.73 1.09 / 2.83 46 / 143 33 / 119

Semen and sperm functional analysis and lipid peroxidation levels. Data are

mean �standard deviation.

Control S group V group SV group

p

(ANOVA)

Total Count

(x106)

354,5 �307,

5 a

163,8 �116,

1 b

283,5 �134,4

a,b

199,1 �198,2

a,b

0,026

Progressive

Motility (%)

54,2 � 9,7 a 46,6 � 14,6

a,b

53,6 � 8,9 a 41,2 � 15,4 b 0,003

Morphology

(% normal)

6,9 �2,6 a,b 5,6 �3,5 a,b 7,9 �2,8 b 4,9 �3,6 a 0,009

Neutrophiles

(x106/mL)

0,1 �0,1 a,b 0,2 �0,5 a,b 0,1 �0,1 b 0,7 �1,4 a 0,023

PNA (%) 77,1 �7,1a 67,9 �8,8 a,b 72,8 �10,7 a 64,8 �12,2 b 0,002

DAB I (%) 16,5 � 13,7 a 8,7 �14,4 a,b 16,5 �14,9 a 4,2 �5,5 b 0,004

DAB II (%) 57,7 �10,8 a 44,8 �14,7 b 58,2 �12,6 a 50,1 �15,4

a,b

0,008

DAB III (%) 20,9 �11,0 a 35,5 �14,7 b 20,6 �6,2 a 34,6 �13,9

b

<0,00001

DAB IV (%) 4,8 �14,0 a 11,0 �7,0 b 4,7 �2,7 a 11,1 � 6,3 b <0,00001

TBARS

(ng/mL)

0,4 �0,3a 1,4 �1,6a,b 0,5 �0,3a,b 2,9 �4,5b 0,004

Different letters in a same line indicate significant differencein a post-hoc
test.
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varicocele are at a greater risk for sperm alterations than men with varicocele
who do not smoke, indicating an important environmental component to
male infertility.

Supported by: CNPq (160857/2012-0) (Brazil).
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METHYLATION ANALYSIS OF TESTIS AND BRAIN SPECIFIC
GENES ON THE X CHROMOSOME IN KLINEFELTER SYN-
DROME (KS) PATIENTS PROVIDES INSIGHT INTO PARTIAL
ANDROGEN RESISTANCE AND BEHAVIORAL ISSUES IN MEN
WITH KS. A. Mielnik,a A. Mehta,b L. J. Dow,a M. Funaro,a

P. N. Schlegel,a D. A. Paduch.a aWeill Cornell Medical College, New
York, NY; bEmory University School of Medicine, Atlanta, GA.

OBJECTIVE: This study examined the inactivation status of genes span-
ning the X chromosome in Klinefelter Syndrome (KS) patients. We hypoth-
esized that gene inactivation further from the X chromosome inactivation
center will be less stringently controlled, inducing the wide phenotypic spec-
trum seen in KS. Our analysis focused on the inactivation status of 2 genes
important to Androgen Receptor (AR) signaling, AR and Filamin A
(FLNA), to assess the reasons for partial androgen resistance and underan-
drogenization in KS.

DESIGN:We executed a cohort analysis of gene inactivation frommethyl-
ation on the X chromosome, comparing KS to non-KS patients.

MATERIALS ANDMETHODS: We chose 8 genes spanning the entire X
chromosome for methylation analysis, selecting genes expressed in the testis
and brain: VCX, FAM9A, DDX53, AR, XIST, ESX1, GLUD2, FLNA.Meth-
ylated and unmethylated primer pairs for each gene were designed using
Methyl Primer Express and MethPrimer. Methylation specific PCR was per-
formed on bisulfite treated DNA extracted from five 47, XXY males, five
46,XY males and control females, followed by gel electrophoresis analysis
as our group previously described. Expression levels of AR and FLNA
mRNA and proteins were assessed using qRT-PCR andWestern Blot, respec-
tively. The ratio of methylated to unmethylated products was measured.

RESULTS: XIST followed a similar inactivation pattern in KS patients
and females, with one copy of XIST methylated (inactive), the other unme-
thylated (active). AR was hypomethylated in KS patients compared to men
and women, with a ratio of 1.7 unmethylated to methylated AR in KS versus
the female ratio of 1.2. Overexpression of AR in KS patients was confirmed
by qRT-PCR and Western Blot analysis. FLNA, shown to impair trafficking
of activated AR to the nucleus when underexpressed, was hypermethylated in
KS compared to normal men and women, indicating an FLNA deficit.
DDX53, involved in the pathogenesis of autistic symptoms, was completely
inactivated in men, while active in women and KS patients.

CONCLUSION: Our analysis of the methylation status of 8 genes on the X
chromosome found clear differences in the inactivation patterns in KS pa-
tients. Hypermethylation of FLNA may explain the partial androgen resis-
tance in KS, providing possible new treatment avenues for KS. Activation
of DDX53 in KS suggests an underlying cause of developmental issues in
KS, but this hypothesis requires further study.

Supported by: Robert S Dow Foundation. Lindsay Dow was Supported by
Eric M. Smith scholarship in Andrology and Business.
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MICROFLUIDIC ISOLATION OF SPERM FOR MICRO-TESTIC-
ULAR SPERM EXTRACTION (MTESE). K. Murphy,a J. Son,b

J. Hotaling,a B. Gale,b D. Carrell.a aAndrology, University of Utah, Salt
Lake City, UT; bMechanical Engineering, University of Utah, Salt Lake
City, UT.

OBJECTIVE: The purpose of this study is to develop a system for sepa-
rating limited numbers of non-motile human sperm from somatic testicular
cells.

DESIGN: A Sperm separation device was designed based on concepts of
inertial microfluidic forces in order to separate cell types by size and shape.
The separation efficiency of the design was evaluated by comparing the con-
tents of the device outputs to the device inputs.

MATERIALS AND METHODS: Spiral channel prototypes were fabri-
cated using plastic laminates and laser cutting to contain four outlet channels
corresponding to different flow lanes within the spiral. Device characterization
was performed by flowing solutions of fluorescent microsphere particles and
quantifying particle separation into specific outlet channels. Device prototypes
were further tested for cell separation efficiency by flowing immobilized

mouse sperm,mouse red blood cells, andmixtures of sperm and red blood cells
(RBCs). The sperm enrichment in output channels compared to input was
calculated, and statistical analyses were performed using student t-tests.
RESULTS: We found that microsphere particles with a diameter of nine

micrometers could be selectively focused towards the innermost outlet chan-
nel of the spiral device at a flow rate of 0.5 ml/minute. Similarly, whenmouse
RBCs were flowed through the device, they were more concentrated within
the innermost outlet channel. Immobilized mouse sperm cells, however, were
selectively concentrated within the outermost outlet channel, likely as a
result of their unique morphology. In experiments where sperm cells were
mixed with RBCs, the sperm:RBC ratio was enriched by more than three
fold in the outermost outlet channel, suggesting that our spiral microfluidic
design is capable of separating sperm cells from non-sperm cells.
CONCLUSION: Our results show that inertial microfluidic forces can be

applied to viable cells, and used to enrich sperm cells from a mixed sperm-
somatic cell population. This proof-of-principle study will serve as the
groundwork for further microfluidic device optimization in order to achieve
isolation of sperm cells from testicular somatic cell types. Because our design
aims to isolate sperm cells without the use of cell lysis or enzymes, it will be
amenable to use in a clinical in vitro fertilization (IVF) setting following mi-
cro-testicular sperm extraction (mTESE) surgery.
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VAS DEFERENS ANASTOMOSIS AND EPIDIDIMOVASOSTOMY
MALE FERTILITY SURGICAL TREATMENT SIMULATION
MODEL USING HUMAN AND BOVINE PLACENTA. A. B. Reis,
M. M. R. Oliveira. Surgery, Universidade Federal de Minas Gerais, Belo Ho-
rizonte, Minas Gerais, Brazil.

OBJECTIVE: Different types of surgical simulations are described, and
the most used in urology are cadavers, animals (pigs), and synthetic models.
Each one has its advantages and disadvantages. Description of vas deferens
and epididimo vasostomy microsurgery training model that is ex vivo, bio-
logical, cheap, and has high fidelity is the aim of this study.
DESIGN: Urology microsurgery procedures are mostly done for male

fertility treatment. Vas deferens anastomosis and epididimovasostomy are
high technically demanding procedures that require continuing surgical prac-
tice to maintain good quality work. A description of an ex vivo, cheap, high
fidelity model using human and bovine placenta was done.
MATERIALS AND METHODS: The research project was approved by

the ethical committee of the Federal University of Minas Gerais, Belo Hori-
zonte, Brazil. Twelve placentas, six human and six bovine were collected
from the pathology department of the University hospital, and from Arro
farm, respectively. They were kept at themicrosurgical laboratory of that uni-
versity where the work was developed. All placentas were cleaned in normal
sailing solution and had their main vessels canulated with urinary catheters,
and the intravascular blood clots removed.
RESULTS: All human and bovine placentas had biological properties that

allowed the simulation of the proposed surgical exercises. The vas deferens
has the exact diameter, vessel wall size, and lumen of medium size bifurca-
tion of the bovine placenta artery. The human placenta vessels have a
plethora of different caliber arteries and veins that resembles the vessels
needed to be anastomosed to the epididimus in real surgery.
CONCLUSION: Urology microsurgery simulation has been used with

proved benefits. A description of an ex vivo, high fidelity, low cost, easily
available model for microsurgery training in male infertility is done. Further
studies with validation methods will be needed to prove its efficacy.

SPERM BIOLOGY
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SHOULD ICSI BE THE TREATMENTOF CHOICE IF MALE PART-
NERS PRESENT WITH INCREASED SPERM DNA
DAMAGE? L. Simon, K. I. Aston, J. A. Dorais, J. M. Hotaling,
M. Link, E. B. Johnstone, A. K. Moore, A. O. Hammoud,
C. M. Peterson, D. T. Carrell. Andrology and IVF, University of Utah School
of Medicine, Salt Lake City, UT.

OBJECTIVE: The purpose of this study is to examine the two treatments
of in-vitro conception, viz. conventional IVF and ICSI, and assess the hy-
pothesis that ICSI should be performed in cases with increased sperm
DNA damage.
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DESIGN: Cross-sectional study of 215 couples undergoing assisted repro-
ductive treatment (ART).

MATERIALS ANDMETHODS: Sperm from men undergoing ARTwere
analyzed for DNA damage using the alkaline Comet assay and classified into
three groups ‘Low damage’ (0 to 30%), ‘Intermediate damage’ (31 to 70%)
and ‘High damage’ (71 to 100%). The cause of couples’ infertility was cate-
gorized into one of the three types (male, female or unexplained). Each em-
bryowas categorized as ‘Good’, ‘Fair’ or ‘Poor’ quality, based on the number
and grade of blastomeres. The chi-square statistic was used to test the effect
of spermDNAdamage between the patient infertility categories, type of ART
and embryo quality. Logistic regression was performed to determine the
impact of sperm DNA damage and infertility factors simultaneously to
predict the quality of developing embryos, implantation and or pregnancy
success.

RESULTS: Result: The total number of embryos analysed in this study
was 951 (IVF) and 1259 (ICSI). The percentage of poor quality embryos
was significantly lower and the percentage of good quality embryos was
significantly higher after ICSI insemination method compared with IVF
insemination. Embryo quality was significantly improved after ICSI particu-
larly in couples with increased DNA damage. Implantation was higher after
ICSI treatment compared with conventional IVF in couples with high sperm
DNA damage group. There were no differences in the clinical pregnancy
rates between the IVF and ICSI treatment types.

TABLE 1. Differences (%) and P values comparing embryo quality between

ICSI and IVF methods

Day
Embryo
quality

Low Intermediate High

Difference
P

value Difference
P

value Difference
P

value

Two Good 1.5 0.786 17.8 <0.001 8.0 0.010
Fair 12.5 0.793 2.0 0.503 4.8 0.089
Poor -14.0 0.002 -19.8 <0.001 -12.8 <0.001

Three Good 9.5 0.085 20.5 <0.001 4.2 0.173
Fair 1.2 0.785 2.8 0.276 0.9 0.663
Poor -10.7 0.041 -23.3 <0.001 -5.2 0.096

Five Good 1.6 0.677 4.5 0.001 1.3 0.485
Fair 21.4 <0.001 12.9 <0.001 3.9 0.178
Poor -23.0 <0.001 -17.4 <0.001 -5.2 0.097

Difference ¼ % ICSI embryos - % IVF embryos

CONCLUSION: ICSI improves prognosis for patients with increased
sperm DNA damage.

Supported by: This study was Supported by University of Utah internal
funds.
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USE OF ANNEXIN V- MACS IN ICSI INFERTILE COUPLES: EF-
FECT ON FERTILIZATION RATE (FR), PREGNANCY RATE (PR)
AND EMBRYO QUALITY. J. A. Notrica,a M. H. Vazquez-Levin,b

N. M. Bossi,a D. E. Notrica,a M. C. Granados,a E. Polak de Fried.a aRepro-
ductive Medicine, CER Medical Institute, C.A.B.A, Buenos Aires,
Argentina; bReproductiveMedicine, IBYME Institute of Biology and Exper-
imental Medicine, C.A.B.A., Buenos Aires, Argentina.

OBJECTIVE: To compare FR, PR and embryo quality in ICSI procedures
when density gradient centrifugation (DGC) andMACS is used in teratozoosper-
mic and apoptotic sperm samples vs. DGC applied in teratozoospermic samples.

DESIGN: Retrospective-comparative study.
MATERIALS ANDMETHODS: Eighty two infertile patients who under-

went ICSI procedures in our fertility center. Group A: 54 cycles with severe
male factor Kruger morphology% 7%, TUNEL>20 %. Sperm was selected
by DGC + AnnexinV-MACS and the eluted fraction was used to perform
ICSI / embryo transfer (ICSI / ET). Group B: 28 cycles with Kruger
morphology % 7% and normal TUNEL, underwent ICSI-ET. Statistics:
Fisher exact test and Mann – Whitney test (p<0.05, significant).

RESULTS: FR was comparable between Group A vs. Group B (77.7�2.7
vs. 83.5�3.0, p¼0.21, NS). PR was similar between Group A and B (43.4%
vs. 42.8%, p¼1, NS). Patients age, number of metaphase II injected oocytes
and number of embryos transferred were similar when comparing both
groups. Regarding good-quality embryos (grade I and II, Lucinda Veeck
criteria) there was a significant difference between Group A and Group B
(1.98�0.1 vs. 1.5�0.1, p<0.05). Pregnancies from Group A resulted in 22
healthy babies and in Group B 10 healthy babies.
CONCLUSION: Teratozoospermic and apoptotic spermsamples underwent

DGC+AnnexinV-MACShave comparableFRandPR to those foundwith non-
apoptotic sperm samples group showing DGC + AnnexinV-MACS is an
efficient procedure. All childrenwere healthy suggesting that the use ofAnnex-
inV-MACS could be safe. According to our results we could suggest that this
technique may improve the number of good quality embryos. A prospective
randomized larger study should be donewith long term follow – up of children.
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SPERMATOZOA MIR-34C LEVELS ARE RELATEDWITH INTRA-
CYTOPLASMIC SPERM INJECTION OUTCOMES. Y. Ye, L. Cui.
Women’s Hospital, Zhejiang Universtiy School of Medicine, Hangzhou,
Zhejiang, China.

OBJECTIVE: Paternal miRNAs, one of the important epigenetic factors,
can be delivered to the oocyte during fertilization. It has been reported that
sperm-borne miR-34c is important for the first cleavage division of mouse
embryo. The objective of our study os to investigate whether the expression
of miR-34c in human sperm is related with intracytoplasmic sperm injection
(ICSI) outcomes, such as fertilization rate, early cleavage rate, good quality
embryo rate, pregnancy rate and implantation rate.
DESIGN: Ejaculated sperm from patients who underwent ICSI for male

infertility were collected. Quantitative real-time polymerase chain reaction
(qRT-PCR) was used to detect the expressions of miR-34c in human sperm.
MATERIALS AND METHODS: One hundred and sixty-two patients

with male infertility who underwent ICSI in our center were included in
the study. Patients with azoospermia, polycystic ovary syndromes,
decreased ovarian reservation, chromosome abnormality, previous fertil-
ization failure were excluded. After ICSI, the spermatozoa were add to
RNAlater and stored at -80�C until use. The levels of miR-34c in human
sperm were evaluated by qRT-PCR. Differences between two groups
were calculated using t-test, comparison of proportions were using c2 test
and Fisher’s exact tests.
RESULTS: The levels of miR-34c had no difference between oligospermia

(n¼18), asthenospermia (n¼39), teratospermia (n¼15) and Oligoasthenoter-
azoospermia (n¼90) (F¼1.479,P¼0.222;F¼1.152,P¼0.330;respectively).
The level of miR-34c was higher in pregnancy group than non pregnancy
group (P<0.001). If we set 6.82 as a favourable cut-off value of miR-34c,
a comparison between the ICSI outcomes of high miR-34c patients versus
low miR-34c patients is shown in Table 1.

miR-34c and ICSI outcome

High miR-34c low miR34c p value

cycle 77 85
fertilization rate 71.34 65.5 0.659
embryo early cleavage rate 14.3 9.0 0.017
good/moderate embryo rate 61.5 47.6 0.304
implantation rate 35.7 15.8 0.001
pregnancy rate 59.7 22.4 0.001

There was no significant difference between the two groups in fertilization
rate, good/moderate embryo rate. However, the embryo early cleavage rate,
pregnancy rate and implantation rate were significantly higher in high miR-
34c patients.
CONCLUSION: High spermatozoa levels of miR-34c are related with

better ICSI outcomes. Paternal miRNAs, one of the important epigenetic
factors, probably have a role in regulating preimplantation embryo devel-
opment.
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Supported by: This study was funded by Natural Science Fundation (Grant
No. 81170567) and National Basic Research Program of China (Grant No.
2012CB944900) .1.
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A BIOASSY TO MEASURE FERTILIZATION COMPETENCE OF
HUMAN SPERMATOZOA. T. Paniza, Q. V. Neri, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medical College,
New York, NY.

OBJECTIVE: To test a biomarker-based assay to diagnose sperm function
which specifically predicts the ability to capacitate and fertilize.

DESIGN: We assessed ganglioside GM1 localization in sperm as a
biomarker to quantify the sub-population that could respond to capacitat-
ing stimuli and become fertilization competent. Specific patterns of
sperm GM1 localization were quantified in basal and capacitating condi-
tions on semen samples of consenting men with the aim of predicting
fertilizing ability.

MATERIALS AND METHODS: Semen parameters were evaluated ac-
cording to WHO 2010 criteria. Samples were scored via fluorescence micro-
scopy for GM1 localization patterns reflecting capacitation status in at least
200 sperm incubated under both standard and capacitating media. Based
on preliminary data and normal timing of human sperm capacitation within
4hrs, we made observations at 1, 2, and 3hrs. Men were categorized as having
normal or abnormal capacitation based on pattern frequencies compared to
our reference ranges, and then clinical outcomes followed to assess predic-
tive ability.

RESULTS: In all tested men (n ¼ 63), average semen parameters were
58.1 � 20 x106/ml, motility of 47.8 � 8%, and normal morphology of 2.7
� 1%. We identified 31 men with scores matching the normal reference
group, with baseline GM1 patterns of 17%-22%-28% in standard and 26%-
31%-38% in capacitating media, respectively. We identified 32 men with
below reference values of 15%-20%-24% in standard and 20%-25%-29%
in capacitating media. Semen parameters were comparable between the
two groups. The population with normal range GM1 patterns had an IUI preg-
nancy rate of 45.2% (14/31) of which 8 (25.8%) generated at least one fetal
heartbeat. Three additional couples in this group became pregnant on their
own. For men with below-reference GM1 patterns, the IUI clinical pregnancy
rate was only 6.3% (2/32; P¼ 0.03). In this cohort, 13 underwent ICSI and 6
became pregnant (46.2%).

CONCLUSION: The GM1 assay reflected sperm fertilizing ability and
could identify men prone to IUI failure irrespective of semen parameters.
Assay results may guide selection of optimal ART treatment.

Supported by: BioAccelerate NYC Prize through the Partnership Fund of
New York City (A.J. Travis, Cornell). Dr. Travis taught methods to the Pa-
lermo lab, who independently recruited patients, performed assays and
analyzed results.
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OVEREXPRESSION OF SOX9 IN ABSENCE OF SRY SUPPORTS
SPERMATOGENESIS PROGRESSION AND MALE FERTILITY IN
THE MOUSE. E. A. Ortega, V. A. Ruthig, Y. Yamauchi, M. A. Ward.
Institute for Biogenesis Research, Department of Anatomy, Biochemistry,
and Physiology, University of Hawaii John A. Burns School of Medicine,
Honolulu, HI.

OBJECTIVE: The Y chromosome gene Sry is responsible for sex determina-
tion in mammals. It acts briefly during fetal development and induces the devel-
opment of testes rather than ovaries by turning on the expression of its autosomal
downstream targetSox9. The activationofSox9 in the absenceSry is sufficient for
the initiation of male specific sex determination but the effects of such replace-
ment on adult male fertility remain unclear. Here we tested for Sry-to-Sox9
replacement effects on spermatogenesis and fertility by examining transgenic
mice with deleted endogenous Sry and testis determination driven by either Sry
or Sox9 transgene, and comparing them to males with an intact Y chromosome.

DESIGN: Research study.
MATERIALS AND METHODS: Males with Y chromosome carrying a

deletion removing the endogenous Sry (YTdym1) and testis determination
driven either by the Sox9 (XYTdym1Sox9) or the Sry (XYTdym1Sry) transgenes,

as well as wild-type males (XY) were examined. Fertility was assessed by
mating 4-6 males of each genotype with wild-type females for 10 wks, and
assessing the numbers of litters and offspring produced. In vitro fertilization
(IVF) experiments were also performed to sperm ability to fertilize oocytes
and embryo development to the blastocysts stage. The normalcy of testis for-
mation and spermatogenesis progression were evaluated by sperm count,
motility, and morphology analyses and examination of testicular vasculature
and testicular sections.
RESULTS: All tested males were fertile. XYTdym1Sry, XYTdym1Sox9 and

XY males yielded similar average number of litters and pups per male. In vi-
tro, sperm from XYTdym1Sry and XYTdym1Sox9 males fertilized oocytes with
a similar efficiency but were less effective than sperm fromXYmales. For all
tested genotypes, the majority of 2-cell embryos (>70%) developed to
normal, healthy blastocysts. Sperm analyses revealed no differences between
XYTdym1Sry and XYTdym1Sox9 males in sperm number, motility and
morphology. XYTdym1Sox9 males had altered testis vasculature pattern and
increased incidence of defects in seminiferous epithelium adjacent to
coelomic blood vessel. These abnormalities may be due to altered Sox9
expression, which in adult XYTdym1Sox9 gonad was �2-fold higher than in
XY.
CONCLUSION: Male mice lacking the testis determinant Sry can be

fertile supporting that Sry does not play a role in a mature gonad. Sry-inde-
pendent upregulation of Sox9 is sufficient to yield a fertile male.
Supported by: HCF13ADVC-60314 & NIH HD072380 grants to MAW.
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PROGRESS IN DEFININGWHETHERLACKOF THEYCHROMO-
SOMELONGARM (NPYQ) ENCODEDGENE SLY IS THESOLEOR
THE CONTRIBUTING CAUSE OF SPERMIOGENIC DEFECTS IN
MICE WITH SEVERE NPYQ DELETIONS. J. Riel, V. Ruthig,
Y. Yamauchi, M. Ward. Institute for Biogenesis Research, Department of
Anatomy, Biochemistry and Physiology, University of Hawaii, John A.
Burns School of Medicine, Honolulu, HI.

OBJECTIVE: The Y-specific, non-pairing region of the mouse Y chro-
mosome long arm (NPYq) encompasses �90% of the Y-specific DNA
content and encodes multiple copies of 4 genes expressed in spermatids:
Ssty, Sly, Asty, Orly. Mice with NPYq deletions have sperm defects and
are sub- or infertile, with the severity of the phenotype increasing propor-
tionally to the deletion size. Mice with transgenically (RNAi) silenced Sly
have a similar phenotype but less severe. If sperm abnormalities in NPYq
deficient mice are a consequence of Sly deficiency, then there should be a
correlation between the extent of Sly reduction and the severity of sperm
defects. We have shown earlier that Sly transcript levels correlated well
with the phenotype. However, the analysis of SLY protein expression
was hampered by lack of a suitable antibody. Here we aimed to develop
a new anti-SLY antibody and clarify whether milder phenotype of shSLY
mice is due to insufficient Sly knockdown, involvement of another NPYq
gene, or both.
DESIGN: Research study.
MATERIALS AND METHODS: SLY-specific peptide present in both

SLY isoforms, SLY1 and SLY2, was used to immunize mice. The serum
was tested in ELISA, dot-blot, and western blot with protein lysates from
HEK293 cells transfected with Sly1 and Sly2 ORFs fused to FLAG tags.
The serum was SLY specific, recognized both SLY1 and SLY2, and was
transformed into a monoclonal anti-SLY antibody. The antibody was used
in western blots with testes from mice with NPYq deficient and shSLY
mice.
RESULTS: Mice with a partial NPYq deletion and a slight ‘sperm

phenotype’ had most of SLY1 (98%) and SLY2 (70%) retained. Mice
with extensive NPYq deletions and severe phenotype had no identifi-
able SLY1/2. Two shSLY lines were examined. Line sh344, with no
phenotype, retained 5% of SLY1 but almost entire SLY2 (96%). Line
sh367, with a moderate phenotype, retained 4% of SLY1 and 6% of
SLY2.
CONCLUSION: The milder phenotype of sh367 is due, at least partially,

to retention of residual SLY1/2. It remains possible that lack of another
NPYq-encoded gene contributes to the severe phenotype of mice with exten-
sive NPYq deletions.
Supported by: Supported by NIH RR024206 HD072380 to MAW.
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TRANSGENERATIONAL EFFECTS OF DNA METHYLATION IN-
HIBITOR TREATMENT TO MALE MICE. K. Murphy,a T. Jenkins,a

C. Pflueger,b K. I. Aston,a B. Cairns,b D. Carrell.a aAndrology, University
of Utah, Salt Lake City, UT; bOncological Sciences, University of Utah, Salt
Lake City, UT.

OBJECTIVE: The purpose of this study is to determine the effects of
mouse sperm exposure to 5-Azacytidine on offspring and subsequent gener-
ations in vivo.

DESIGN:Male micewere treated with 5-Azacytidine, a methyltransferase
inhibitor commonly used in chemotherapy. The effects on DNAmethylation,
fertility, and sperm count were assessed in the drug-treated mice as well as
the F1 and F2 generations produced from the exposed animals.

MATERIALS AND METHODS: Male C57BL/6 mice were treated for
seven weeks with either saline or 5-Azacytidine, and then mated with a high-
ly polymorphic mouse strain in order to generate F1 and F2 offspring.
Fertility, sperm count, and sperm DNA methylation alterations on a
genome-wide level were assessed though bisulfite conversion followed by
sequencing in the treated lineage compared to the control group. Changes
in fertility factors were statistically evaluated using the student t-test, and
genome methylation alterations were subjected to either fisher exact or
chi-square tests.

RESULTS: We found that DNA methylation levels were globally reduced
in the sperm of 5-Azacytidine treated animals, but to a lesser extent than pre-
viously reported by alternative genome-wide methylation quantification
techniques. Furthermore, 5-Azacytidine treated males were strikingly less
fertile than control males. Fewer drug-treated animals sired F1 offspring
(23% compared to 100% for controls), F1 litter sizes were significantly
smaller for drug-treated animals (an average of 2.3 pups/litter compared to
4.3 pups/litter for controls), and sperm counts in the drug-treated males
were significantly reduced. This fertility effect, however, did not persist
into the F2 generation. The offspring of 5-Azacytidine treated animals,
both males and females, were able to produce similar numbers of pups to
offspring of saline-treated males.

CONCLUSION: The chemotherapeutic agent 5-Azacytidine has detri-
mental effects on male fertility following a drug regimen that exceeds
one spermatogenic cycle. However, offspring of drug-treated males have
normal fertility. Future work will determine whether the methylation alter-
ations observed in the sperm of the F0 generation are inherited transgenera-
tionally.
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AN INTEGRATED PROTEO-BIOINFORMATICS APPROACH TO
GAIN INSIGHTS IN THE PATHOPHYSIOLOGY OF VARICOCELE
ASSOCIATED MALE INFERTILITY. A. Agarwal,a R. Sharma,a

D. Durairajanayagam,a Z. Cui,a A. Ayaz,a S. Gupta,a B. Willard,b

B. Gopalan,b E. Sabanegh.a aCenter for Reproductive Medicine, Urology
Department, Cleveland Clinic, Cleveland, OH; bLerner Research Institute,
Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Varicoceles appear to affect later stages of spermatogen-
esis and cause scrotal hyperthermia, hypoxia, hormonal imbalances, and
re-flow of metabolites from renal and/or adrenal glands leading to oxidative
stress. The objective was to study the major differences in the distribution
of spermatozoa proteins in infertile men with varicocele compared to fertile
men.

DESIGN: his prospective proteomic study analyzed proteins in sper-
matozoa from infertile men with unilateral (n¼5) or bilateral (n¼3)
varicocele and men of proven fertility (n¼5) to study the proteins
involved in the pathophysiology of varicocele-associated male infer-
tility.

MATERIALS AND METHODS: Spermatozoa proteins were extracted
from infertile men with unilateral and bilateral varicoceles and men with
proven fertility. Proteins were separated by 1-D gel electrophoresis and bands
were digested and identified on a LTQ-Orbitrap Elite hybrid mass spectrom-
eter system. Bioinformatics tools were used to identify pathways and func-
tions of proteins of interest.

RESULTS: Of the 99 proteins that were differentially expressed in the
varicocele group, 9 proteins were uniquely expressed in the fertile group

compared to 2 proteins that were unique to the varicocele group. 12 proteins
were overexpressed and 76 were underexpressed in the varicocele group. In
the varicocele group, the top networks were energy production, lipid meta-
bolism, post-translational modification and protein folding. While proteins
such as outer dense fiber protein 2 isoform 3 and tektin-3, that are known
to play a role in sperm motility were overexpressed in the varicocele group,
a majority of proteins, such as, acrosin binding protein precursor, calmegin
precursor that are involved in spermatid differentiation, spermatid develop-
ment, spermatogenesis, reproductive cellular processes, and fertility were
observed to be underexpressed.
CONCLUSION: Proteomics and bioinformatic analysis are powerful tools

in understanding the pathology of varicocele associated male infertility. We
have identified key proteins that are altered or modified in the presence of
varicocele and may result in male infertility. Infertile men with unilateral
or bilateral varicocele have a large number of spermatozoal proteins that
are differentially expressed compared to those of fertile men. These protein
alterations may be a contributing factor in male infertility.
Supported by: Cleveland Clinic.
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IMPACT OF SPERM DNA DAMAGE ON IMPLANTATION
FOLLOWING ART. L. Simon, K. I. Aston, J. A. Dorais,
J. M. Hotaling, M. Link, E. B. Johnstone, A. K. Moore,
A. O. Hammoud, C. M. Peterson, D. T. Carrell. Andrology and IVF, Univer-
sity of Utah School of Medicine, Salt Lake City, UT.

OBJECTIVE: The purpose of this study is to examine the effect of sperm
DNA damage and female age on blastocyst implantation rate following assis-
ted reproductive treatment (ART).
DESIGN: Cross-sectional study of 215 couples undergoing ART.
MATERIALS AND METHODS: Sperm from men undergoing ART

were analyzed for DNA damage using the alkaline Comet assay and
classified into three groups ‘Low’ (0 to 30%), ‘Intermediate’ (31 to
70%) and ‘High’ (71 to 100%). Couples’ infertility was categorized
into male, female or unexplained. To identify blastocysts that success-
fully implanted following transfers, the following inclusion criteria
were followed: a) If a single blastocyst is transferred, b) If more than
one blastocyst is transferred and all the transferred blastocysts are of
the same stage and grade, c) If multiple blastocysts types are transferred,
then either all the blastocysts implanted or none of the blastocysts im-
planted. Chi-square and logistic regression were used to test for differ-
ences in implantation rates between age groups, couple’s infertility
classification and level of sperm DNA damage.
RESULTS: The implantation rate was lower in the high DNA damage

group compared with intermediate and low DNA damage groups (P <
0.001; Table 1). Implantation was higher when the female partner age
was % 35 years when compared with > 35 age group (52.8% vs.
35.4%; P ¼ 0.008). The high DNA damage group had a lower implanta-
tion rate when the female partner age was > 35 years when compared
with % 35 age group (5.6% vs. 44.8%; P < 0.001). Couples with unex-
plained infertility had a lower implantation rate (32.7%) when compared
with male (60.0%, P < 0.001) and female (54.0%, P ¼ 0.001). The im-
plantation rate for each embryo type decreased with increased sperm
DNA damage.

CONCLUSION: Implantation rate following ART was influenced by
sperm DNA damage, couples infertility type and female partner’s age.
Supported by: This study was Supported by University of Utah internal

funds.

TABLE 1. Comparison between level of sperm DNA damage and implantation

rate

Low Intermediate High

All embryos transferred (%) 65.0 55.3 33.3
Blastocyst (%) 74.1 58.8 48.9
Early blastocyst (%) 66.7 57.1 41.7
Cavitating morulae (%) 57.9 41.1 23.5
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OOCYTE MATURATION FAILURE: DEFINING A CLINICAL
SYNDROME. D. A. Skora,a S. A. Beall,b S. L. Mumford,b

J. H. Segars.b aOb-Gyn, George Washington University, Washington, DC;
bNICHD, Bethesda, MD.

OBJECTIVE: To describe an intrinsic defect of oocyte maturation and
determine its prevalence among women undergoing assisted reproductive
technologies.

DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Data were collected by review of elec-

tronic medical records and an IVF database of all women enrolled in the
ART program at Walter Reed Army Medical Center from 1999 to 2009.
Women underwent conventional ovarian stimulation with either the standard
long luteal-phase GnRH agonist protocol or the mini dose flare (MDF) pro-
tocol. Oocytes were counted and the morphology assessed with maturation
grading assigned as GV, MI, or MII. Fertilization was defined as the number
of oocytes with 2 pronuclei and the fertilization rate was determined by
dividing the number of fertilized oocytes by the number of mature oocytes
retrieved. Morphologic assessment of embryo quality was performed utiliz-
ing a modified Veeck grading scale and the number of embryos transferred
was determined based upon the ASRM guidelines. Main outcome measures
were fertilization and live birth rates. Live birth and fertilization rates were
compared across categories of oocyte maturity rates, and odds ratios for
live birth were estimated adjusting for age.

RESULTS: Of 2511 women undergoing their first cycle of IVF, 25 women
produced fewer than 25%mature oocytes, suggesting a prevalence of 1% for
impaired oocyte maturation. Two women had no mature oocytes. Women
with low maturity (<25%maturity) had significantly lower fertilization rates
(52% vs. 70%) and live birth rates (17% vs. 40%, adjusted odds ratio 0.29,
95% confidence interval 0.10, 0.87) compared to women with higher oocyte
maturity (76-100% maturity).

Influence of oocyte maturation on fertilization, pregnancy and live birth

Oocyte

Maturity

Rate % n

Fertilization

Rate %

Clinical

Pregnancy (%) Live Birth (%)

0-25 26 52.1 (SD 4.2) 6/25 (24) 4/24 (17) OR: 0.31 (95% CI 0.10, 0.90)

26-50 183 64.4 (SD 1.6) 72/179 (40) 51/170 (30) OR: 0.66 (95% CI 0.46, 0.93)

51-75 858 66.8 (SD 0.7) 420/850 (49) 276/783 (35) OR: 0.83 (95% CI 0.69, 0.99)

76-100 1445 70.1 (SD 0.6) 761/1425 (53) 522/1320 (40) OR: Reference

CONCLUSION: The uniquewindow of assisted reproduction has revealed
a rare syndrome of aberrant gametogenesis in women, characterized by an
intrinsic defect in oocyte maturation that is associated with a reduced likeli-
hood of pregnancy, and in some cases, sterility.

Supported by: In part, by the intramural Program in Reproductive and
Adult Endocrinology, NICHD.
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FOLLICULAR FLUID LEVELS OF NOREPINEPHRINE AND
DOPAMINE ARE HIGHER IN POLYCYSTIC OVARIAN SYN-
DROME (PCOS) AFTER CONTROLLEDOVARIAN STIMULATION
(COS). B. Ozmen,a N. Musali,a M. Seval,a M. Sonmezer,a

C. S. Atabekoglu,a B. Berker,a B. I. Erguder.b aOB&Gyn, Reproductive En-
dorcinology, Ankara University, Ankara, Turkey; bBiochemistry Depart-
ment, Ankara University, Ankara, Turkey.

OBJECTIVE: To evaluate the levels of norepinephrine (NA) and dopa-
mine (DA) in the follicular fluid of PCOS and normoresponder patients un-
dergoing ICSI/ET.

DESIGN: Prospectivecase controlled cohort study.

MATERIALSANDMETHODS: Totally 119 women; group A (normores-
ponder, n¼66) and group B (PCOS, n¼53) who underwent COS and In Vitro
Fertilization (IVF) were enrolled to the study. Follicle fluid samples were
collected from two follicles >17mm of each patient during oocyte retrieval
without follicle flushing. Levels of both NA and D were analyzed in same
samples by using ELISA kit.
RESULTS: Patient characteristics, BMI and day 3 hormone levels were all

similar among groups. AFC, COS and laboratory outcomes, as well preg-
nancy rates were all given in Table 1. Follicle levels of both NE and DA
were higher in PCOS group (Table1). NE and DA levels tend to be in average
levels of the means of their groups in pregnant cases without any importance.
There is no severe OHSS in two groups.

TABLE 1. NE and DA levels in FF, COS and Laboratory Outcomes

Parameter PCOS Normoresponder P value

AFC 14� 7 6.4 � 4.7 <0.05
Serum E2 Levels on

hCG day (pg/ml)
3779 � 1379 2566� 1446 <0.01

Endometrial thickness
on HCG day (mm)

10.8 � 3.9 7.9 � 2.5 <0.05

Total rFSH dose (IU) 1954 � 670 2614 � 1171 <0.01
Follicles >14 mm (n) 9.3 � 2.7 6.9 �2.7 <0.01
Follicles >17 mm (n) 5.4 � 2.0 3.7 � 2.1 <0.01
Norepinephrine (pg/ml) 449 � 327 309 � 281 <0.05
Dopamine (pg/ml) 211 � 146 165 � 58 <0.05
Oocytes retrieved (n) 16.6 � 6.6 10.7 � 4.8 <0.01
MII oocytes (n) 14.2� 6.9 8.7 � 4.8 <0.01
Transferred embryos (n) 1.4 � 0.5 1.5 � 0.4 NS
Fertilization (%) 57 66 NS
OHSS (Mild-Moderate) %3.7 0 NS
Cycle cancellation 2/53 (3.7%) 9/66 (13.6%) <0.01
Clinical Pregnancy rate 14/51 (26.92%) 14/57 (24.56%) NS

CONCLUSION: Both NE and DA are playing a role in oocyte maturation.
In the study higher DA and NE levels in PCOS group supports that oocyte
maturation is not diminished through catecholamine pathway in PCOS
patients.
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ASSESSMENTBYTIME-LAPSEOFTHEDEVELOPMENTPOTEN-
TIAL OF MI OOCYTES MATURED IN VITRO AFTER CUMULUS
CELL REMOVAL. H. Kitasaka,a,b N. Fukunaga,a,b,c T. Yoshimura,a,b

F. Tamura,a,b M. Katou,a,b K. Nakayama,a,b H. Oono,a,b S. Misaki,a,b

Y. Hashiba,a,b Y. Asada.a,b,c aIVF Laboratory, Asada Ladies Nagoya Clinic,
Nagoya, Aichi, Japan; bIVF Laboratory, Asada Ladies Kachigawa Clinic,
Nagoya, Aichi, Japan; cAsada Institute for Reproductive Medicine, Asada
Ladies Clinic, Nagoya, Aichi, Japan.

OBJECTIVE: Previously we have routinely cultured for a few hours meta-
phase I (MI) oocytes following cumulus cell removal. In cases where the first
polar body (PB) was released, we have performed intra cytoplasmic sperm
injection (ICSI), and have cases of successful deliveries. Therefore, we
considered the development potential of oocytes which matured to MI just
after cumulus cell removal.
DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: 103 patients having 103 cycles (n¼172)

were included from July to December 2012 in which MI oocytes were
observed immediately after cumulus cell removal. MI oocytes were
observed over a three hour period using the EmbryoScope time-lapse system.
For oocytes where release of the first PB was confirmed, ICSI was performed
one hour after PB release. Over the same time period, in the control group
(n¼3720), metaphaseII(MII)oocytes were observed immediately after cumulus
cell removal, and ICSI was performed.
RESULTS: The overall rate of maturation fromMI toMII was 32.0%. The

PB was released within less than 1 hour from cumulus cell removal in 18.2%
of cases, 25.6% from 1 to< 2 hours, 38.2% for 2< 3 hours and 18.2% for 3 to
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4 hours. The overall mean time of PB release was 1.9�0.9 hours. The normal
fertilization rate was 80.0%, 57.1%, 76.2%, 50.0% respectively (overall
mean ¼ 67.3%). In the control group the normal fertilization rate was
79.1%. The normal fertilization rate was significantly lower in oocytes which
were cultured from MI to MII stage than in the control group (67.3% VS
79.1%; P < 0.05). The overall rate of blastocyst development in the MI
to MII cultured group was 38.5% (5/13), and good quality blastocysts
30.8% (4/13). In the control group the rates were 32.1%(433/1349) and
26.0%(351/1349)respectively. There was no significant difference between
these two groups.

CONCLUSION: This work suggests that in cases where only a few oo-
cytes or only MI oocytes are retrieved, additional culture and observation
of PB release to time ICSI may be useful in improving embryo develop-
ment potential. Future work should include further consideration of the op-
timum timing of PB release for ensuring the best embryo development
potential.
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PREDICTION OF EMBRYONIC DEVELOPMENT AND CLINICAL
OUTCOME FOLLOWING ICSI ACCORDING TO THE STAGES
OF NUCLEAR MATURATION DIVISION. A. Tanaka,
M. Nagayoshi, I. Tanaka, Y. Takemoto. Saint Mother Hospital, Kitakyushu,
Fukuoka, Japan.

OBJECTIVE: Pre-ovulatory oocytes collected after controlled ovarian
stimulation are considered mature with the extrusion of the first polar body
at ICSI. However embryonic development varies following ICSI for morpho-
logically mature oocytes. We conducted this study to investigate whether it is
possible to predict embryonic development and clinical outcome according
to the stages of nuclear maturation division.

DESIGN: Retrospective study to investigate the relationship between the
clinical outcome and various nucleus stages of M-II oocytes.

MATERIALS ANDMETHODS: After obtaining their informed consent
a total of 53 patients (53 cycles) under 38 years of age, oocyte retrieval was
conducted under the control of GnRH-antagonist +HMG and ICSI was per-
formed. Embryos were cultured for 5 days in the medium (G5 series Vitro-
life) until blastocyst stage. Oocytes with no first polar body, irregular shape
or brownish cytoplasma were excluded. M-II chromosomes were identified
with the aid of an inverted microscope (Nikon Eclipse TE300) equipped
with Normarski optics. The M-II chromosomes were easily recognized
as a round transparent substance in which the chromosome body was
centrally located. M-II oocytes were divided into four groups, Group A:
oocytes that had the M-II chromosomes arranged in two lines, Group B:
oocytes at prometaphase II not yet arranged in two lines, Group C: oocytes
with irregularly arranged chromosomes and Group D: oocytes without
chromosome.

RESULTS: 1. The 237 freshly ovulated M-II oocytes were examined. The
proportion of grouped oocytes according to the stages of M-II chromosomes
were 69.6% (165/237) in group A, 6.3% (15/237) in group B, 13.1% (31/237)
in group C and 11.0% (26/237) in group D. 2. The fertilization, cleavage,
blastocyst stage rates and pregnancy, miscarriage and birth rates in four
groups are listed in table.

Clinical outcome following ICSI according to the stages of nuclear maturation

division

Group
Fertilization
rates (%)

Cleavage
rates (%)

Blastcyst
rates (%)

Pregnancy
rates (%)

Miscarriage
rates (%)

A 78.4(131/167) 80.2(105/131) 58.0(76/131) 44.7(34/76) 11.8(4/34)
B 73.3(11/15) 63.6(7/11) 36.3(4/11) 25.0(1/4) 100(1/1)
C 54.8(17/31) 70.5(12/17) 17.6(3/17) 0(0/3) 0
D 0(/026) 0 0 0 0

CONCLUSION: Identification of chromosomal stages has a high potential
to predict the embryonic development and clinical outcome. Longer pre-in-
cubation (5�6 hours) might be beneficial for prometaphase II oocytes to
advance to Metaphase II oocytes. Irregularly arranged chromosomes might
be a sign of nuclear degradation.
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THE STEROID INHIBITORTRILOSTANE DECREASES GONADO-
TROPIN-, BUT NOT PROSTAGLANDIN E2-, STIMULATED
HALURONIC ACID EXPRESSION BY MACAQUE CUMULUS-
OOCYTE-COMPLEXES DURING CULTURE. A. Y. Ting,
J. D. Hennebold, R. L. Stouffer. Division of Reproductive & Developmental
Sciences, Oregon National Primate Research Center, Oregon Health & Sci-
ence University, Beaverton, OR.

OBJECTIVE: To determine whether the inhibition of steroid synthesis
with trilostane (TRL) affects synthesis of the cumulus expansion-associated
glycosaminoglycan, haluronic acid (HA), in macaque culumus-oocyte-com-
plexes (COCs) in the absence or presence of gonadotropins or prostaglandin
E2 (PGE2).
DESIGN: Nonhuman primate model, 3x2 factorial design, randomized,

controlled study.
MATERIALS AND METHODS: Healthy macaque (n¼5) COCs (n¼3-6/

group/animal) from 0.5-1.5mm small antral follicles during spontaneous men-
strual cycles were cultured with or without TRL (250ng/ml) in 1) TALPmedia
with 5%charcoal-strippedmonkey serum (CON), 2)media plus gonadotropins
(FSH, LH; 75 mIU/ml each), or 3) media plus PGE2 (5ng/ml) for 30 hours in
5% CO2. Following culture, COCs were fixed, immunolabeled with HA bind-
ing protein, phalloidin (actin) and Hoechst 33342 (DNA), and imaged by
confocal microscopy. Non-cultured COCs were used as negative controls for
HA staining. HA staining intensity for each COC was assigned a score (1 to
3) by 3 blind observers based on the percentage (%) of extracellular space occu-
pied by HA; ‘‘1’’: less than 25%, ‘‘2’’: 25-75%, ‘‘3’’-over 75%. Statistical sig-
nificance (p%0.05) was determined using the SAS GLM method.
RESULTS: Non-cultured COCs exhibited no HA staining. In CON and

CON+TRL groups, HA staining remained low and unchanged. Gonadotro-
pins (p<0.05) as well as PGE2 (p<0.05) increased HA staining in cultured
COCs in comparison to that of the CON. HA localized to the extracellular
matrix between neighboring cumulus cells and sometimes concentrated in
the outermost area of expanded COCs, resulting in a ring-like appearance
surrounding the COC. However, addition of TRL reduced (p<0.01) HA
staining in the FSH+LH+TRL group compared to FSH+LH alone. Interest-
ingly, TRL did not alter HA staining (p¼0.66) in the PGE2+TRL group in
comparison to COCs treated with PGE2 alone.
CONCLUSION: In macaque COCs, cumulus expansion and HA expres-

sion appears to be steroid-dependent during gonadotropin stimulation, but
either independent of steroid hormones or downstreamof the steroid hormone
signaling pathway during PGE2 induction of cumulus expansion. This study
supports an important role of steroid hormones in the intrafollicular environ-
ment for cumulus expansion during oocyte maturation in primates, and has
implications for improving in vitro fertilization techniques and fertility pres-
ervation in humans. Ongoing studies include hormone replacement to deter-
mine which steroid hormone is required for HA synthesis.
Supported by: NIH U54HD071836, R01HD020869.
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AGING IS ASSOCIATED WITH DIFFERENTIAL GENE EXPRES-
SION IN HUMANGRANULOSA ANDCUMULUS CELLS LEADING
TORAPID PROGRESSIONOFMEIOTIC ANDOOCYTEMATURA-
TION COMPETENCE. H.-J. Lee,a Y.-G. Wu,a E. Lazzaroni-Tealdi,a

D. H. Barad,a,b V. A. Kushnir,a N. Gleicher.a,b aCenter for Human Reproduc-
tion, NewYork, NY; bFoundation for ReproductiveMedicine, NewYork, NY.

OBJECTIVE: Age related decline of ovarian function results in dimin-
ished oocyte number and quality. To elucidate the effect of maternal aging
on interaction between oocyte and follicle cells, we examined gene expres-
sion in granulosa cells (GCs) and cumulus cells (CCs) in relation to meiotic
and oocyte maturation competence in women at different age.
DESIGN: Prospective laboratory study of two patient cohorts at different

ages.
MATERIALS AND METHODS: GCs from human follicular fluid and

CCs from cumulus oocyte complex (COC) were from 8 younger (<38;
mean 30.8 � 4.3 years) and 10 older (R38, mean 42.6 � 2.1 years) patients
were investigated. Among those, 25 GV-stage oocytes were retrieved in both
groups.We performed real-time reverse-transcription polymerase chain reac-
tion (RT-qPCR) to analyze mRNA, and evaluated gene expression of follicle
stimulating hormone receptor (FSHR), lutenizing hormone receptor (LHR),
progesterone receptor (PR), prolactin receptor (PRLR), natriuretic peptide
receptor 2 (NPR2), connexin 37, 43 (Cox37, Cox 43), normalized to b-actin
mRNA levels. GV-stage oocytes were in vitro matured (IVM), evaluating
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meiotic maturation (indicated by germinal vesicle break down, GVBD,
within 24 hours) and oocyte maturation competence (by maturation to MII
stages within 48 hours).

RESULTS: In older women FSHR expression was significantly lower
(P<0.01), while LHR, PR, PRLR expression were significantly lower (all
P<0.05) in GCs. No difference in expression of any of these receptors was
found in CCs based on female age. Older patients also demonstrated signif-
icantly reduced expression of NPR2 and Cox 43 in GCs and CCs (P<0.05),
but no difference was found in Cox 37. Time to reach GVBD and MII was
11.5 � 0.9 hours and 9.3 � 0.5 hours (P<0.05), and 28.5 � 1.0 and 23.8
� 1.2 (P<0.01) in younger and older patients, respectively.

CONCLUSION: Up-regulation of LHR, PR, PRLR in GCs in older
women appears to induce premature luteinization and reduction of NPR2
and Cox43 expression in GCs and CCs, likely resulting in more rapid meiotic
as well as oocyte maturation. With advancing female age, follicle and oocyte
maturation, therefore, appear regulated by increasingly differential and
impaired gene expressions in GCs as well as CCs, an observation which
may be utilized to modify clinical management.

Supported by: Foundation for Reproductive Medicine, Center for Human
Reproduction.
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IN VITRO MATURATION (IVM) WITH A FREEZE-ALL EMBRYO
PROTOCOL MAY BENEFIT PATIENTS WITH POLYCYSTIC
OVARIAN SYNDROME (PCOS). M. Walls,a,b T. Hunter,a,b

J. P. Ryan,a,b J. Keelan,b E. Nathan,c R. Hart.a,b aFertility Specialists of
WA, Claremont,WA, Australia; bSchool ofWomen’s and Infant’s Health, Uni-
versity of WA, Subiaco, WA, Australia; cBiostatistics and Research Design
Unit, Women and Infants Research Foundation, Subiaco, WA, Australia.

OBJECTIVE: To determine the success rates of fresh vs frozen single blas-
tocyst transfers for IVM and to assess if a freeze-all embryo protocol might
achieve success rates similar to those for in vitro fertilisation (IVF).

DESIGN: Retrospective case-control.
MATERIALS AND METHODS: Patients diagnosed with PCOS who un-

derwent IVF or IVM from 2007-2012 were included in the study. IVM pa-
tients received 3-5 days of 100-150IU follicle stimulating hormone (FSH)
priming, no human chorionic gonadotrophin (hCG) trigger and a 24 hour
maturation period in G2 plus culture media (Vitrolife) supplemented with
10% maternal serum, 0.1 IU/ml FSH and 0.5 IU/ml hCG. Endometrial prep-
aration was achieved using hormone replacement therapy (HRT). IVF pa-
tients received either a gonadotrophin releasing hormone (GnRH)
antagonist protocol or a long GnRH agonist protocol. For both groups the
protocol for a frozen embryo transfer (FET) cycle was either low dose
FSH stimulation or HRT. All fresh cycles involved day 5-6 blastocyst culture
and only single embryo transfers were performed. Outcomes were compared
between IVF and IVM as well as within treatment comparisons of fresh vs
frozen embryo transfers.

RESULTS: Table 1 represents the outcomes of IVM vs IVF for fresh and
frozen cycles. Higher rates of live birth were observed for IVF compared with
IVM after fresh embryo transfers (p¼0.021) however this was not observed
in frozen cycles. For IVM, there was no significant difference between fresh
and frozen outcomes for biochemical (p¼ .838), clinical pregnancy (p¼ .488)
or live birth (p¼ .054). However, there was a significantly lower rate of
miscarriage (p¼ .016) for frozen cycles. There were no differences between
fresh and frozen outcomes in the IVF group.

Outcomes of Fresh and Frozen Embryo Transfer Cycles.

IVM IVF P-value

Fresh N[64 N[58
Biochemical Pregnancy 28/64 43.8% 23/58 39.7% 0.446
Clinical Pregnancy 19/64 29.7% 21/58 36.2% 0.158
Live Birth 12/64 18.8% 19/58* 31.0% 0.021
Miscarriage 7/19 36.8% 4/21 19.0% 0.642
Frozen N[62 N[117
Biochemical Pregnancy 26/62 41.9% 59/117 50.4% 0.199
Clinical Pregnancy 22/62 35.5% 43/117 36.8% 0.484
Live Birth 21/62 33.9% 35/117 29.9% 0.986
Miscarriage 1/22 4.5% 8/43 18.6% 0.285

*includes 2 twin live births

CONCLUSION: By reducing the incidence of miscarriage, a freeze-all
strategy may improve the efficiency of IVM while lowering the risks and
cost associated with IVF treatment.
Supported by: Women’s and Infant’s Research Foundation.

P-187 Tuesday, October 21, 2014

DUALTRIGGERVERSUS LOW-DOSE HCG FOR PATIENTSWITH
HIGH PEAK E2. A. P. Melnick, S. Amrane, E. M. Murphy,
D. E. Reichman, O. K. Davis, Z. Rosenwaks. The Ronald O. Perelman
and Claudia Cohen Center for Reproductive Medicine, Weill Cornell Medi-
cal College, New York, NY.

OBJECTIVE: To compare the effect of triggering ovulation with low dose
hCG versus a combination of low dose hCG and GnRH analog (GnRH-a) on
IVF cycle and pregnancy outcomes.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients undergoing IVF at our center

with elevated E2 who received either low dose hCG (3300iu) according to
our hCG sliding scale or dual trigger with GnRH-a and low dose hCG (2
mg leuprolide acetate + 1500iu hCG) were included. Absorption of serum
hCG and response to lupron were assessed on the morning following injec-
tion and patients with failed absorption/response were excluded. All dual
trigger patients received estrogen supplementation beginning on cycle day
15. Patients were stratified into SART age categories for analysis. Outcomes
measured included total and mature oocyte yield, fertilization rate, implanta-
tion rate, and clinical pregnancy/live birth rates. Statistical analysis included
c2 and t tests. P<0.05 was deemed statistically significant.
RESULTS: We analyzed 1223 IVF cycles from January 2007 to October

2013. 883 patients received low-dose hCG and 340 received dual trigger.
Peak E2 levels were significantly higher in the low-dose hCG group in pa-
tients younger than 35 years old. There was no difference in peak E2 levels
between groups in all other age categories. The number of mature oocytes
retrieved was significantly higher in the dual trigger groups in all patients
42 and younger. In patients older than 42, there was no difference in oocyte
yield between trigger type. There were 3 cases of OHSS requiring hospital-
ization, all in the low-dose hCG group. Across all age groups, there were no
significant differences in fertilization, implantation, clinical pregnancy, or
live birth rates between trigger types.

Mature oocytes retrieved, Clinical pregnancy per retrieval/Clinical pregnancy

per transfer (%)

Age 3300iu Dual

<35 (N¼355) *13.5�5.9, 54.5/59.9 (N¼131) 18.1�9, 50.1/64.7
35-37 (N¼197) *12.7�5.4, 47.2/52 (N¼76) 16.0�7.8, 48.7/63
38-40 (N¼182) *12�5.3, 39.5/43.4 (N¼72) 14.8�7.2, 50/63.2
41-42 (N¼88) *12�4.8, 38.6/40.5 (N¼35) 16.5�6.3, 37.1/43.3
>42 (N¼61) 11.0�5.0, 24.6/26.8 (N¼26) 12.7�4.6, 26.9/29.1

*P<0.05

CONCLUSION: The use of a combination GnRH-a and low dose hCG
trigger in patients with high E2 levels yields results comparable to low-
dose hCG and may result in higher oocyte yield in some age groups.

FERTILIZATION
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WILL CONVENTIONAL IVF WITHOUT ICSI BE SUFFICIENT
FOR SUBNORMAL SPERM? Y. Y. Kim, I. H. Park, K. H. Lee,
H. G. Sun, S. G. Kim, S. J. Kwak, J. H. Lee, J. Y. Park. Infertility Lab, Ma-
mapapa&Baby Obstetrics and Gynecology, Ulsan, Republic of Korea.

OBJECTIVE: Oligospermia is a leading cause of infertility. While severe
oligospermia requires ICSI, it is not clear whether mild oligospermia needs
ICSI or conventional IVF suffices. The purpose is to evaluate whether there
are differences in fertilization rate and pregnancy ratewhen subnormal sperm
and normal sperm are treated with conventional IVF without ICSI.
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DESIGN: Retrospective study.
MATERIALS AND METHODS: All fresh, non-donor in conventional

IVF without ICSI cycles performed from January 2012 to December 2013
(n¼838) were included in this study. The patients were divided into two
groups: Study group (A group): A total of 115 patients underwent subnormal
sperm count (R5 and <20 � 106/mL). Control group (B group): A total of
723 patients underwent normal sperm count R20 � 106/mL). Both groups
became normal count after sperm treatment.

RESULTS: Patient characteristics were similar between two groups. In
each group, age (A group: 35.3�3.6; B group: 35.7�4.0 P¼0.73), basal
FSH (7.4�2.6; 7.3�3.7mIU/ml P¼0.76), duration of rFSH (9.0�2.3;
9.1�3.2day P¼0.81), and endometrial thickness (10.1�2.0; 10.1�2.1mm
P¼0.41) did not show significant differences. There were no significant dif-
ferences between two groups in the number of MII oocytes (10.8�6.6;
10.1�6.2 P¼0.93), fertilization rate (85.2%; 88.8% p¼0.64), pregnancy
rate (57.4%; 54.8% P¼0.85), and ongoing pregnancy rate (49.6%; 49.2%
P¼0.70).

CONCLUSION: Subnormal sperm group could obtain the same fertiliza-
tion rate and pregnancy rate as those of normal group in conventional IVF
without ICSI. Generally, ICSI is carried out for subnormal sperm because
the possibility of fertilization may decline. But the safety of ICSI has not
been proved yet and according to our results, ICSI was not necessarily
needed in case of subnormal sperm. Therefore, it seems that conventional
IVF without ICSI is sufficient as a fertilization method for subnormal
sperm.
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MEN WITH A COMPLETE ABSENCE OF NORMAL FORMS (0%)
ON STRICTMORPHOLOGY EXHIBIT HIGH RATES OF SUCCESS
WITHOUT IN VITRO FERTILIZATION. J. R. Kovac,a R. P. Smith,b

M. Cajipe,c J. Scovell,c R. Ramasamy,c J. Dupree,c G. Langille,c

D. J. Lamb,c L. I. Lipshultz.c aUrology of Indiana, Carmel, IN; bUniversity
of Virginia, Charlottesville, VA; cBaylor College of Medicine, Houston, TX.

OBJECTIVE: In couples with infertility, an abnormal strict morphology of
0% normal forms (NF) is often used as a criterion to proceed rapidly to in-
vitro fertilization (IVF). A paucity of data exists examining reproductive suc-
cess for these couples outside of IVF. We investigated the outcomes of men
with 0% NF to determine success of natural conception (NC) & intra-uterine
insemination (IUI) compared to IVF.

DESIGN: Cohort study on patients from a high volume, tertiary, infertility
clinic from 2010-13.

MATERIALS AND METHODS: A total of 24 men with 0% NF
(strict Kruger criteria) were identified with 18 randomly selected men
>4% NF used as controls. Patient charts were reviewed & men contacted
& administered an IRB-approved telephone questionnaire to ascertain
outcomes.

RESULTS: Average age of men & spouses in the 0%NF& control cohorts
was not significantly different. Men with 0% NF revealed normal levels of
LH, FSH, testosterone & estradiol. As expected, FSH was significantly
higher in men with 0% NF (p¼0.04). Semen analysis demonstrated similar
volumes in men with 0%NF compared to controls while forward progression
(2�0.1 vs. 2.4�0.1, p¼0.0003), density (7�1.4 vs. 50�7, p<0.0001) & total
motile counts (7�1.8 vs. 59�9, p<0.0001) were different. Of those men with
0%NF, 42% (n¼10/24) achieved pregnancy. A total of 29% (n¼7/24) did not
require IVF (NC¼25%, n¼6/24; IUI¼4.2%, n¼1/24). IVF was used in
12.5% (n¼3/24). Controls achieved pregnancy on 78% of occasions
(n¼14/18) of which 72% (n¼13/18) did not require IVF (NC¼67%,
n¼12/18; IUI¼5.5%, n¼1/18). IVF was used in 22% of control men (n¼4/
18). Only one case was for primary infertility (5.5%) while 3 were for sec-
ondary infertility following a natural birth (17%). In men with 0% NF &
the first pregnancy was conceived without IVF (n¼7), 100% had success
on subsequent occasions (n¼7/7). In control men with sequential births
where the first pregnancy was conceived without IVF (n¼6), 50% (n¼3/6)
went on to require IVF with subsequent pregnancies.

CONCLUSION:Menwith 0%NF conceivedwithout IVF in 29% of cases.
Control men had success 72% of the time. Strict morphology provides impor-
tant information about the process of spermatogenesis but should not be used
to predict fertilization potential. In men with severe teratozoospermia &
where maternal age allows, alternative modalities may be considered prior
to immediate IVF.

Supported by: JRK is Supported by a Male Reproductive Health Research
(MHRH)Career Development Physician Scientist Award (K12) (HD073917-

01) from the Eunice Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) Program to DJL.
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THE EFFECTS OF SPERM CONCENTRATION ON IN VITRO EM-
BRYO DEVELOPMENT. B. Tilley,a G. Navarrete,a S. Chantilis,a,b

K. Lee,a,b M. Thomas,a,b R. Gada,a,b S. Purcell,a M. Meintjes.a,c aDallas
Fertility Center, Dallas, TX; bDallas-Ft. Worth Fertility Associates, Dallas,
TX; cFrisco Institute for Reproductive Medicine, Frisco, TX.

OBJECTIVE: To determine if decreased sperm concentration used in con-
ventional inseminationwould affect normal and abnormal fertilization rate or
subsequent in vitro embryo development.
DESIGN: Prospective sibling oocyte study.
MATERIALS AND METHODS: Patients were< 41 years old or using

donor oocytes, hadR 8 oocytes retrieved,<2 previous cycles, and used fresh
ejaculated sperm. Oocytes were divided equally into four different concen-
trations of motile sperm: (A) 0.15x10̂6/mL, (B) 0.10x10̂6/mL, (C)
0.075x10̂6/mL, and (D) 0.05x10̂6/mL. Odd numbers of oocytes went to
the greatest sperm concentration first. Spermwas added 6 hours post retrieval
and fertilization assessed 18 h later. Fertilization took place in 200ul drops of
P-1 + 5mg/mL HSA (Irvine) and embryos were cultured in G1/G2 (Vitrolife)
+ 10% SSS (Irvine) all under oil in humidified 6%CO2 and 5%O2. Normal
and abnormal fertilization, day 5 blastocyst formation per 2PN, number of
freeze quality blastocysts per 2PN, and number transferred per 2PN were
analyzed by ANOVA. Differences between treatments were assessed using
Fisher’s LSD. Odds of obtaining low fertilization, defined as <50% 2PN,
were calculated using logistic regression.
RESULTS: A total of 533 oocytes were retrieved from 25 patients. Overall

normal and abnormal fertilization rates were 73.7 and 14.3%; respectively.
Overall, implantation and clinical pregnancy rates were 57.5% and 62.5%;
respectively, with an average number of embryos transferred of 1.7. The
odds of insemination resulting in low fertilization were not increased by
decreasing sperm concentration. Treatment group means � SE are shown
in the table below. No significant differences between treatment groups
were observed for any variable.

Treatment Oocytes 2PN Abnormal Blastocyts ET Cryo

A 144 74.8�5.0 16.4�4.4 48.5�6.4 18.4�4.9 13.4�4.4
B 137 79.3�5.0 10.5�3.1 52.2�6.5 11.4�3.2 25.3�5.6
C 130 68.5�5.1 16.1�3.9 41.7�3.9 11.5�4.7 13.3�4.9
D 122 72.3�5.7 14.2�5.7 43.4�5.7 11.9�4.8 17.3�4.2

CONCLUSION: Decreasing sperm concentration to only 50,000 motile
sperm/mL for conventional insemination does not significantly affect normal
or abnormal fertilization. However, decreased sperm concentration did not
result in any improvement in embryo development either.
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SPERM DEATH AFTER FERTILIZATION ON CONVENTIONAL
IVF CAN BE A GOOD PREDICTION OF IVF
OUTCOMES. S. J. Kwak, I. H. Park, K. H. Lee, S. G. Kim,
H. G. Sun, Y. Y. Kim, J. H. Lee, J. Y. Park. Infertility Lab., Mamapapa&-
Baby Obstetrics and Gynecology, Ulsan, Republic of Korea.

OBJECTIVE: Live and motile sperm is usually observed after fertilization
in the culture dish, but interestingly dead and immotile spermwas sometimes
observed. However, the association of sperm death after fertilization in the
culture dish and IVF outcomes have not yet reported. In this study, we inves-
tigated relationship association of IVF outcomes and sperm death in the cul-
ture dish after fertilization on conventional IVF.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We analyzed 472 cycles from patients

aged under 40 years undergoing conventional IVF from January 2012 to
December 2013. After fertilization, the patients were classified depending
on sperm condition in the culture dish into two groups : group A (n¼435):
high percentage of the living sperm with hyperactivated motility, group B
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(n¼37): more than 80% of immotile with dead sperm in the culture dish. We
compared IVF outcomes between two groups.

RESULTS: Therewere no differences in patients age (group A; 35.12�2.9
vs. group B; 35.16�3.1, p¼0.94), number of oocytes (9.2�5.4 vs. 7.8�5.5,
p¼0.13) and sperm counts (53 x 10̂6/mL�26.62 vs. 50.13 x 10̂6/mL�34,
p¼0.53). And also fertilization rate did not differ between two groups
(72.8% vs. 69.6%, p¼0.32). However, the clinical pregnancy rate in group
B was significantly higher than group A (56.3% vs. 75.6%, p¼0.02).

CONCLUSION: In this study, dead sperm group showed significantly
higher pregnancy rate compared with living sperm group. We suppose that
high percentage of dead sperm means good quality sperms burn out the
limited amount of nutrients in the culture dish. Therefore, high percentage
of sperm death after fertilization on conventional IVF could be a good pre-
diction of IVF outcome.
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REPRODUCTIVEOUTCOMEOFOOCYTE ACTIVATION BY CAL-
CIUM IONOPHORE A23187 FOLLOWING INTRACYTOPLASMIC
SPERM INJECTION (ICSI) IN PATIENTS WITH PREVIOUS COM-
PLETE FERTILIZATION FAILURE. T. Caballero, P. J. Buzzi,
M. P. Zappacosta, A. Valcarcel, F. Lorenzo. IFER Instituto de Ginecolog�ıa
y Fertilidad, Buenos Aires, Argentina.

OBJECTIVE: Fertilization failure after ICSI may be due to the inability of
the spermatozoa to trigger oocyte activation which, is characterized by a rise
in intracellular calcium concentration. Treatment with calcium ionophore
may increase the free intracellular calcium, thereby mimicking physiological
cell-signaling mechanisms resulting in oocyte activation.The aim of this
study was to evaluate the impact on reproductive outcome of oocyte activa-
tion (OA) by calcium ionophore (A23187) in patients with complete fertiliza-
tion failure following ICSI during previous In Vitro Fertilization (IVF)
cycles.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Between January 2011 and December

2013 30 couples who had prior insuccessful ICSI treatments due to com-
plete fertilization failure accepted to enter this study. Following ICSI 217
injected oocytes were activated with calcium ionophore A23187 for twenty
minutes. Embryo transfer was performed on day 3. Fertilization and top
quality embryos rate, implantation, clinical pregnancy and birth rates
were analyzed.

RESULTS: Oocyte retrieval in 30 patients resulted in 288 cumulus-oocyte
complexes. After denudation, 217 (84.3%) were mature and, consequently,
available for ICSI. Fertilization rate was 63.1% (137/217), cleavage rate
was 92% (126/137). A mean of 2.9 Day 3 embryos were transferred to 26 pa-
tients. Four couples had no embryos to transfer. Clinical pregnancy rate was
38.5% (10/26), miscarriage rate was 20% (2/10). Nine healthy babies were
born (one twin pregnancy).

CONCLUSION: The clinical use of ionophores in assisted reproduction is
still limited by insufficient knowledge about their potential toxic effect on oo-
cytes and embryos. However, healthy children already born seem not to be
affected by ionophore treatment in our study. Assisted oocyte activation
with calcium ionophore may become a reasonable and efficient treatment
in cases of very low or complete fertilization failure. More prospective
controlled studies should be performed to confirm these results.

EMBRYO BIOLOGY
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ACCURATE QUANTIFICATION OF SPECIFIC PROTEINS OF IN-
TEREST IN SINGLE HUMAN BLASTOCOELS USING TARGETED
MASS SPECTROMETRY. M. Poli,a,b A. Ori,c S. Jaroudi,d T. Child,a,b

M. Beck,c D. Wells.a,d aUniversity of Oxford, Oxford, United Kingdom;
bOxford Fertility Unit, Oxford, United Kingdom; cEuropean Molecular
Biology Laboratory, Heidelberg, Germany; dReprogenetics UK, Oxford,
United Kingdom.

OBJECTIVE: In this study we investigate the feasibility of detecting and
quantifying specific protein targets secreted within single human blastocoels
using Targeted Mass Spectrometry (MS).

DESIGN: Prospective Cohort Study.
MATERIALS AND METHODS: Blastocoel fluid was removed from 80

Day5/6 fully expanded blastocysts donated to research. The samples were

batched in groups of 20, trypsin digested and analyzed by tandem MS. Inde-
pendent confirmation of the embryonic origin of the identified proteins was
achieved via transcriptomic analysis of 18 blastocysts using a combination of
RNA amplification and microarray analysis. Initial experiments allowed
compilation of a catalogue of detectable blastocoel proteins, after which
we selected 26 peptides of interest and designed related Single Reaction
Monitoring (SRM) Assays. Subsequently, the SRM Assays and Targeted
MS were applied to the analysis of individual blastocoel samples. Homolo-
gous synthetic peptides were spiked-in to allow absolute quantification of
the targets. Finally, variations in protein profiles across all samples were
examined.
RESULTS: Analysis of combined tandemMS runs identified 287 proteins

that exist within the human blastocoel (false discovery rate of <1%). Com-
parison of transcriptomic and proteomic data suggests that>80% of proteins
found within blastocoel fluid are derived from genes actively transcribed at
the blastocyst stage, confirming the high specificity of tandem MS. Using
Targeted MS, we succeeded in measuring the concentration of specific pro-
teins in single blastocoels. Interestingly, we observed that the ratio between
‘‘housekeeping’’ and modulated proteins can vary drastically across samples
suggesting significant differences between embryos in terms of molecular
phenotype.
CONCLUSION: This study confirms the feasibility of accurately

measuring individual peptides released by the human blastocyst into the blas-
tocoel cavity using TargetedMS. This strategy allows the analysis of proteins
of embryonic origin only, avoiding background noise from medium compo-
nents. Not only has this work provided a catalogue of biologically interesting
proteins secreted by embryos nearing the time of implantation, but the data
produced is likely to be of relevance to the phenotype of the embryo and
may therefore have clinical value. The use of protein concentration ratios
as embryo viability/implantation markers is currently under investigation.
Supported by: Institutional funding.
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ORC4 PLAYS A ROLE IN POLAR BODY EXTRUSION IN THE
MOUSE OOCYTE AND ZYGOTE. H. Nguyen, M. Ko,
M. A. Ortega, J. Marh, W. S. Ward. Institute for Biogenesis Research -
John A Burns School of Medicine, Honolulu, HI.

OBJECTIVE: Six proteins, ORC1-6, make up the origin recognition com-
plex (ORC) that prepares DNA replication origins for licensing. In somatic
cells, the ORC1-6 proteins bind to an unlicensed origin to form a complex,
but in mammalian cells four proteins ORC2-5 bind to many origins first
and then ORC1 bind to this complex. The complex recruits Cdc6 and Cdt1
and allow licensing to occur by loading Mcm2-7. We tested if ORC1-6 pro-
teins in the mouse oocyte and zygote behave the similarity to the licensing
pathways in somatic cells.
DESIGN: At different stages of meiosis and the first cell division cycle,

embryos were stained for one of five ORC proteins, and MCM7 which asso-
ciates with chromosomes during cell cycle as a positive control. We used 10
oocytes/group for each experiment.
MATERIALS AND METHODS: Immunocytochemistry (ICC) was used

to detect ORC1-6 proteins, and cells were analyzed by confocal microscopy.
RESULTS: We found that ORC1, 3, 5 and 6 all localized to the area be-

tween the separating maternal chromosomes at anaphase II after fertilization,
as we had previously reported for ORC2. ORC1, 3 and 5 were not detected in
zygotic G1. ORC6 was found in the nucleolar periphery of the pronuclei and
polar body nucleus at zygotic G1. Interestingly, in both meiotic divisions,
ORC4 surrounds the set of chromosomes that will eventually be discarded
in the polar bodies, but not the chromosomes that segregate into the oocyte.
ORC4 localizes around the future polar body chromosomes as sphere-like
structure in anaphase in both meiotic divisions as the two chromosome
sets migrate apart. In zygote G1, ORC4 surrounds the nuclei of 1st and
2sd polar bodies, but is absent from the paternal or maternal pronuclei.
The absence of ORC4 in the pronuclei was surprising because ORC4 is
required for DNA replication in somatic cells. Moreover, we did find
ORC2 in zygotic pronuclei, as expected. At mitosis, the ORC4 was absent
from the chromosomes at metaphase, but appeared on both sets of separating
chromosomes at telophase. At this point, the ORC4 in the polar body also
migrated into the nuclei.
CONCLUSION: We are currently conducting additional experiments to

determine the functional roles of ORC4 in polar body formation. Our results
suggest that ORC4 localization can be used to help identify the DNA strands
that destined to be expelled in the polar body. They also suggest that ORC4 is
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modified during the first embryonic cell cycle from a protein that is primarily
localized to cytoplasmic, perinuclear structure to one that binds to DNA.

Supported by: This work was Supported by NIH Grant HD060722 to Dr.
W. Steven Ward, and by a grant from the Vietnamese Education Foundation
to Hieu Nguyen.
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EPIGENETIC ALTERATIONS IN MOUSE BLASTOCYSTS AND
ADULT TISSUES FOLLOWING IVF. X. Liu, S. Feuer,
A. Donjacour, R. Simbulan, G. Giritharan, P. Rinaudo. Ob-Gyn, UCSF,
San Francisco, CA.

OBJECTIVE: The Barker hypothesis holds that alterations to homeostasis
during critical periods of development predispose individuals to adult-onset
chronic diseases1. Previously, we found that mice conceived by IVF display
altered growth and altered glucose homeostasis2. Further, it appears that
epigenetic alterations might be the molecular mechanism responsible for
the observed phenotypic alterations. To explore this possibility, we have as-
sessed epigenetic alterations at selected loci in embryos and adult tissue of
IVF and naturally conceived offspring.

DESIGN: Experimental study in inbred (C57Bl/6J) and outbred
(CF1xB6D2F1) mice.

MATERIALS AND METHODS: In vitro-fertilized embryos were
cultured in KSOM with amino acids ( 5% O2; 5% CO2) until the blastocyst
stage. In vivo-conceived blastocysts flushed out of the uterus were used as
control. Some of the blastocysts were used for molecular analysis while
others were transferred into pseudopregnant recipient dams; the resulting
IVF (n¼26) and control offspring (n¼ 19) were assessed for metabolic alter-
ation and their tissues were collected for molecular and epigenetic analysis.
RT PCR, Western blot, DNA promoter methylation using bisulfite
sequencing and Chromatin immunoprecipitation of selected histone marks
(H4ac; H3K20me3) were performed at selected loci in blastocysts and adult
tissues.

RESULTS: We identify thioredoxin-interacting protein (TXNIP)—a key
molecule involved in integrating cellular nutritional and oxidative states
with metabolic response—as a marker for preimplantation stress. Analysis
by qPCR confirmed that IVF induces a nearly four-fold increase in Txnip
transcription with a comparable increase in TXNIP protein relative to in
vivo-generated blastocysts. Examination of the chromatin architecture at
the Txnip promoter in IVF blastocysts revealed an enrichment for the active
modification acetylated H4 (H4ac). Bisulfite sequencing of the Txnip pro-
moter, detected no changes in CpG methylation between conception condi-
tions. The adipose tissue of IVF mice replicated the molecular and
epigenetic findings in the blastocysts, while beta cells, adipose tissue and
muscle did not.

CONCLUSION: We have identified Txnip as a molecular marker of pre-
implantation stress in both inbred and outbred mice. Importantly histone
modifications as opposed to DNA methylation promoter changes were
observed in IVF blastocysts and maintained in adult adipose tissue of inbred
mice. This indicates that an epigenetic memory following preimplantation
disturbance is maintained in selected non-imprinted loci.

Supported by: R01 HD 062803 - 01A1 to PFR.
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ORIGIN RECOGNITION COMPLEX-2 (ORC2) UNIQUELY ASSO-
CIATES WITH THE MATERNAL AND PATERNAL
PRONUCLEI. M. A. Ortega, M. Ko, J. Marh, M. Oshiro,
W. S. Ward. Anatomy, Biochemistry and Physiology, University of Hawaii
at Manoa, Honolulu, HI.

OBJECTIVE: In order to efficiently replicate the genome, potential repli-
cation origins are prepared through a series of modifying proteins that begins
with ORC2-5 and ends with the binding of inactivated minichromosome
maintenance helicases (MCM2-7).1 This process is referred to as ‘‘licensing’’
and marks the DNA site as competent for replication. We have recently
shown in the mouse zygote, licensing appears to be completed in ovulated
MII maternal DNA, while paternal licensing occurs de novo shortly after pro-
nuclear (PN) formation.2 Since the ORC2 subunit is critical for ORC assem-
bly and nuclear import, we tested whether ORC2 translation in the zygote is
required for licensing of the paternal genome.

DESIGN: We tested the function of ORC2 translation in the zygote.
MATERIALS AND METHODS: MII oocytes were incubated in CHX

[40mg/mL] for 30 min followed by 10 mM SrCl2 activation or by injection
of sperm to create zygotes, and tested for the presence of ORC2 and
MCM7 by immunocytochemistry (ICC) at 2 hrs, 4 hrs, and 8 hrs. Androge-
notes were studied under similar conditions.
RESULTS: As observed in untreated zygotes, ORC2 localized between the

anaphase II maternal DNA on a spindle-like structure, while MCM7 associ-
ated more directly to the segregating chromosomes. During G1, 4 hrs after
activation, the maternal PN contained both ORC2 and MCM7, which were
also observed in untreated embryos. However, unlike normal developing zy-
gotes, by 8 hrs after activation during the time DNA synthesis is typically
occurring, the maternal PN becomes depleted of ORC2 but still retains a
strong ICC MCM7 signal despite not having undergone replication. We
repeated these experiments with zygotes created by ICSI and found similar
results with one important exception. In contrast to the maternal PN, under
continuous CHX treatment the paternal PN retained ORC2 at 8 hrs after
fertilization. When released after 8 hrs, parthenotes stall at one-cell meta-
phase, however, both ICSI embryos and androgenotes are able to develop
considerably further.
CONCLUSION: The results, taken together with our previous work,

which proposed replication origins were licensed by 2 hrs after fertilization,
suggest that continuous translation during zygotic G1 is required to maintain
the licensed state of replication origins in the maternal but not paternal pro-
nucleus. To the best of our knowledge, such a surveillance function for ORC2
has not been previously suggested in metazoans.
Supported by: NIH grant HD060722.
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MORPHOKINETICS OF THE CLEAVAGE STAGE MOUSE EM-
BRYO IS RELATED TO SUBSEQUENT BLASTOCYST META-
BOLISM AND FETAL VIABILITY. L. Y. S. Lee, G. A. Thouas,
D. K. Gardner. Zoology, University of Melbourne, Parkville, VIC, Australia.

OBJECTIVE: To investigate the relationship between cleavage stage
mouse embryo kinetics and subsequent blastocyst metabolism and viability.
DESIGN:Animal experimental study.Morphokinetics of in vitro fertilized

mouse zygotes were observed using a time-lapse imaging system and zygotes
were identified as ‘fast’ or ‘slow’. Blastocysts were analyzed for carbohy-
drate and amino acid metabolism followed by assessment of quality and
viability.
MATERIALS AND METHODS: In vitro fertilized C57BL/6xCBA(F1)

mouse zygotes were individually cultured in 2ml drops of G2 medium under
Ovoil in a Sanyo time-lapse incubator(5% O2, 6% CO2, 89% N2) with
continuous imaging capability. At 72h post fertilization, blastocysts were
separated into quartiles derived from cleavage time to 2-cell and cultured
for a further 24h. The spent media samples were then frozen and analyzed
for amino acid utilization using liquid chromatography-mass spectrome-
try(LC-MS). Blastocysts were analyzed for carbohydrate utilization and
either stained for inner cell mass(ICM) and trophectoderm(TE) cell numbers,
cultured further to assess outgrowth potential, or transferred to recipient fe-
males for analysis of implantation and fetal development. Data was checked
for Gaussian distribution and Student’s t-test or Mann-Whitney test were
used accordingly.
RESULTS: Embryos observed with a faster time of first cleavage (first

quartile, designated ‘fast’) were found on average to be 2.7h ahead of the
slower embryos (fourth quartile, designated ‘slow’, 11.5�0.1h vs.
14.2�0.1h, p<0.0001). Subsequently on day 5, blastocysts developed from
‘fast’ embryos had more cells in the ICM (17.4�2.1 vs. 7.4�2.0, p<0.01),
a higher glucose consumption (21.2�1.2 pmol/h vs. 13.6�1.0 pmol/h,
p<0.0001) and a lower glycolytic rate (54.4�3.1% vs. 67.3�5.1%,
p<0.05) compared to ‘slow’ embryos. Further LC-MS analysis revealed
that ‘fast’ blastocysts consumed more aspartate than ‘slow’ blastocysts
(2.2�0.1 pmol/embryo/h vs. 1.8�0.1 pmol/embryo/h, p<0.05). Blastocyst
outgrowth area was significantly higher in ‘fast’ embryos compared to
‘slow’ embryos (491370.8�29754 pixels vs. 393385.5�28972 pixels,
p<0.05). There was no significant difference in implantation rate, however
‘fast’ embryos showed higher fetal development per implantation than
‘slow’ embryos (69.6% vs. 40.4%, p<0.01).
CONCLUSION: These findings suggest that kinetically different embryos

develop into blastocysts with differences in metabolic profiles and potential
viability. Ongoing work is now using these viability markers in combination
to improve embryo selection efficiency and further improve pregnancy rates.
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IMPACTOFENDOPLASMICRETICULUMSTRESSONTHEPOST-
OVULATORY AGING OF THE MOUSE OOCYTE. H. Igarashi,
T. Takahashi, M. Amita, A. Hasegawa. Obstetrics and Gynecology, Yama-
gata University Faculty of Medicine, Yamagata, Japan.

OBJECTIVE: The endoplasmic reticulum (ER) stress is activated in
response to an accumulation of unfolded protein in the lumen of the ER.
ER stress is critical for cell survival, but chronic or excess ER stress can
lead to apoptosis in various cell types. ER stress is known to cause various
aging related diseases such as diabetics and neurodegenerative diseases. In
this study, the participation of the ER stress in the postovulatory aging of
oocyte was examined.

DESIGN: Animal model study.
MATERIALS AND METHODS: In this study, mouse oocytes released

from the oviduct at 12.5 hour and 18.5 hour post-hCG were designated as
‘‘fresh’’ and ‘‘aged’’ oocytes, respectively. Experiments were done as fol-
lows: (1) Analysis of expression of BiP (chaperone induced at ER stress)
level by western blotting with embryo development in the fresh oocytes,
(2) Comparison of expression of BiP at protein level in the fresh and the
aged oocytes, (3) Analysis of the effects by ER stress inducer, thapsigargin
(Tg: calcium pump inhibitor of ER) on BiP expression and on fertilization
rate and embryo development after in vitro fertilization. Animals were
treated in accordance with the NIH Guide for the Care and Use of Laboratory
Animals, as approved by the Animal Care and Use Committee of Yamagata
University.

RESULTS: (1) Expression of BiP was the highest in the MII oocytes, and
decreased with embryo development after in vitro fertilization. (2) Expres-
sion of BiP in the aged oocytes was increased compared with that in the fresh
oocytes. (3) Tg treated oocytes showed increase in expression of BiP, low
fertilization rate and deteriorated embryo development. Furthermore, Tg
treatment in the fresh oocytes deteriorated embryo quality.

CONCLUSION: Expression of BiP in mouse oocyte/embryo decreased
with the embryo development. The result that excessive expression of BiP
in the aged oocyte was observed in association with the poor embryo devel-
opment suggested that aged oocytes were exposed to excess ER stress.
Because excess ER stress induced by Tg leaded low fertilization rate and
poor embryo development, these data suggested that ER stress might partic-
ipate in postovulatory aging process of the mouse oocyte.

Supported by: This study was Supported by JSPS KAKEN research grants
20591905 to H.I.

P-199 Tuesday, October 21, 2014

BLASTOCOEL FLUID (BF) HARBORS EMBRYONIC DNA THAT
MAY RESULT FROM THE MARGINALIZATION OF ANEUPLOID
CELLS DURING EMBRYOGENESIS. K. J. Tobler,a Y. Zhao,a

R. Ross,b A. T. Benner,c X. Xu,c L. Du,c K. Broman,a K. Thrift,a

P. R. Brezina,d W. G. Kearns.a,c aJohns Hopkins Medical Institutions, Balti-
more, MD; bFort Worth Fertility, Fort Worth, TX; cCenter for Preimplanta-
tion Genetics, LabCorp, Rockville, MD; dVanderbilt University School of
Medicine, Fertility Associates of Memphis, Memphis, TN.

OBJECTIVE: To determine if aneusomic cleavage stage embryos can
marginalize aneuploid cells into the BF.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: 38 cleavage stage embryos had a single

blastomere removed and were then cultured to the expanded blastocyst stage.
BF was removed from the blastocoel cavity using an intracytoplasmic sperm
injection needle and stained using 4’,6-diamidino-2-phenylindole to confirm
the presence of nuclei. This was followed by comparative genomic hybridi-
zation (aCGH) used to separately analyze the three cell types: a single blas-
tomere, ICM/TE and DNAwithin the BF.

RESULTS: All donated embryos were de-identified and patient demo-
graphics were not available to this study. A successful aCGH was
completed on 76% (29/38) of BF samples analyzed. All blastomere and
ICM/TE samples were successful in producing aCGH results. All three
cell types were euploid and concordant in only 21% (6/29) of samples
analyzed. Of the 20 aneusomic cleavage stage embryos, 70% (14/20) devel-
oped into a euploid blastocyst (ICM/TE). Of these 14 normalized blasto-
cysts, 86% (12/14) had aneuploid DNA within the BF (Table 1). All 9
euploid cleavage stage embryos remained euploid during differentiation
to blastocysts. Three of these nine euploid blastocysts harbored aneuploid
DNA within the BF.

Resolution of aneusomy during differentiation from an aneuploid cleavage

stage embryo to a euploid blastocyst with aneuploid DNAwithin the blastocoel

fluid

Embryo #
Single

Blastomere
Blastocoel
Fluid DNA

Inner
Cell Mass and
Trophectoderm

1 45, X 47, XXX 46, XX
2 47, XX, +1 47, XX, +1 46, XX
3 47, XX, +13 45, XX,-13 46, XX
4 47, XX, +16 47, XX, +16 46, XX
5 47, XX, +17 45, X 46, XX
6 47, XX, +7 48, XX, +7, +17 46, XX
7 46, XY, +1, -10 48, XY, -1, +10, +12, +22 46, XY
8 47, XY, +5 48, XY, +5, +21 46, XY
9 48, XY, +17, +18 47, XY, +17 46, XY
10 48, XY, +8, +9 47, XY, +9 46, XY
11 46, XX, +19, -21 46, XX, +19, -21 46, XX
12 50, XX, +1, +2, +5, +22 49, XX, +2, +5, +19 46, XX

CONCLUSION: Aneusomic cleavage stage embryos can differentiate into
euploid blastocysts using a mechanism that involvesmarginalizing aneuploid
cells or nuclei into the blastocoel cavity.
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AGENOME-WIDE STUDYOF RECOMBINATION EVENTS IN HU-
MAN PREIMPLANTATION EMBRYOS. M. Konstantinidis,a

N.-N. Goodall,a W. Caswell,b G. Rosen,c G. Celia,d J. Meriano,e

E. Yeboah,a E. Mills,a S. Munne.a aReprogenetics, Livingston, NJ; bFertility
Centers of New England, Reading, MA; cReproductive Partners Medical
Group, Redondo Beach, CA; dDominion Fertility, Arlington, VA; eLifeQuest
Centre for Reproductive Medicine, Toronto, ON, Canada.

OBJECTIVE: To carry out an in depth investigation of recombination
events in human preimplantation embryos.
DESIGN: Single nucleotide polymorphism (SNP) arrays were used to ge-

notype 73 blastocyst embryos. The number of recombination events was
determined for each chromosome.
MATERIALS ANDMETHODS: Each embryo included in this study was

biopsied once and cells obtained were processed using the Infinium
Karyomapping assay protocol (Illumina, San Diego, USA); 300K SNPs
were assessed per embryo. (HumanKaryomap-12 BeadChip). Wilcoxon
Signed-Rank Test (SPSS v19.0.0, USA) was used for statistical evaluation.
RESULTS: In total, 2,238 chromosomes and 3,582 recombination events

were investigated. Regarding autosomes, the recombination ratewas determined
to be 40.5�1.1 (standard error of the mean) for female meiosis and 24�0.7 for
malemeiosis. Number of cross-over eventswas calculated for each autosome in-
herited from father and mother. Cross-over events for autosomes inherited from
the father ranged from0.5 to 1.8 per chromosome,whilematernalmeiosis events
ranged from 0.7 to 3.3. Recombination rate at pseudoautosomal PAR1 region for
paternally inherited X and Y chromosomes was calculated to be 0.3. Recombi-
nation rate for maternally inherited X chromosome was 1.8. Importantly, mean
recombination rates for chromosomes 21 (0.6) and 22 (0.7) were found to be the
lowest amongst autosomes; the difference in rate from all the other autosomes
being statistically significant (P<0.001). No correlation of maternal or paternal
age with recombination rate could be calculated.
CONCLUSION: The technology used in this study offers the potential of

performing genome-wide investigation of recombination events in human
preimplantation embryos and is expected to assist research carried out on
this important subject. Studies carried out in previous years had indicated
that altered meiotic recombination is associated with genesis of aneuploidy.
This study provides further evidence towards this indication and suggests that
the high aneuploidy rates seen in chromosomes 21 and 22 in embryos might
be linked to reduced recombination rates observed for these chromosomes.
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THE IMPACT OF FOOD INTAKE AND SOCIAL HABITS ON EM-
BRYO QUALITY AND THE LIKELIHOOD OF BLASTOCYST
FORMATION. G. Halpern,a D. P. A. F. Braga,a,b A. S. Setti,a,b

R. C. S. Figueira,a A. Iaconelli, Jr.,a,b E. Borges, Jr.,a,b aFertility - Centro
de Fertilizaç~ao Assistida, S~ao Paulo, SP, Brazil; bInstituto Sapientiae, S~ao
Paulo, SP, Brazil.

OBJECTIVE: To evaluate whether patients’ lifestyle factors and eating
habits can influence embryo quality, the likelihood of blastocyst formation
and intracytoplasmic sperm injection (ICSI) outcomes.
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DESIGN: Prospective observational study.
MATERIALS AND METHODS: The study included 2659 embryos

recovered from 269 patients undergoing ICSI cycles between January 2012
and July 2013. All patients completed a questionnaire with multiple-choice
questions prior to the beginning of the treatment. The women were asked
about the frequency of their consumption of many food items and about their
social habits. The effects of dietary and social habits on embryo quality on
day three and the likelihood of blastocyst formation were evaluated. More-
over, the influence of dietary and social habits on pregnancy and miscarriage
rates was also investigated.

RESULTS: The consumption of cereals (OR: 1.34, CI: 1.09-1.59), vegeta-
bles (OR: 1.25, CI: 1.06-1.38) and fruits (OR: 1.38, CI: 1.07-1.71) positively
influenced the embryo quality at the cleavage stage. The quality of the em-
bryo at the cleavage stage was negatively correlated with the consumption
of alcoholic drinks (OR: 0.75, CI: 0.62-0.95) and smoking habits (OR:
0.95, CI: 0.82-0.99). The consumption of fruits influenced the likelihood
of blastocyst formation (OR: 1.32, CI: 1.08-1.63), which was also positively
affected by the consumption of fish (OR: 1.31, CI: 1.05-1.66). Being on a
weight-loss diet (OR: 0.78, CI: 0.62-0.98), the consumption of red meat
(OR: 0.81, CI: 0.65-0.99) and alcoholic drinks (OR: 0.75, CI: 0.62-0.95),
as well as smoking habits (OR: 0.76, CI: 0.56-0.94) had negative influences
on the likelihood of blastocyst formation. The consumption of red meat and
the body mass index had a negative impact on the likelihood of pregnancy
(OR: 0.68, CI: 0.48-0.89 and OR: 0.43, CI: 0.25-0.93, respectively). The
occurrence of miscarriagewas not influenced by any food consumption or so-
cial habit.

CONCLUSION: Our evidence suggests a possible relationship between
environmental factors and ovary biology. Therefore, couples seeking assisted
reproductive technology must be advised about the adverse effects of female
lifestyles on treatment success.
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HUMAN EMBRYONIC ANEUPLOIDY DELAYS BLASTOCYST
FORMATION AND DEVELOPMENT. J. Chen, D. Albini, J. K. Jain.
Santa Moinca Fertility, Santa Monica, CA.

OBJECTIVE: To identify whether human embryonic aneuploidy affects
blastocyst development.

DESIGN: Embryos were obtained from Intracytoplasmic Sperm Injection
(ICSI) cycles and assisted hatched with laser after 3 days culture. Trophecto-
derm (TE) biopsy was performed on Day 5 and Day 6 for array Comparative
Genomic Hybridization (aCGH) to detect chromosomal abnormalities. Bio-
psied embryos were vitrified and preserved for future frozen embryo transfer
cycle.

MATERIALSANDMETHODS: From 47 ICSI cycles (24 egg donor cy-
cles and 23 autologus cycles, maternal age range from 21 to 48 years old),
264 blastocysts (148 embryos on Day 5 and 116 embryos on Day 6) were
TE biopsied and aCGH tested. The blastocyst morphology was assessed at
the time of biopsy and categorized based on the number and cohesiveness
of inner cell mass (ICM) and TE cells. The degree of blastocyst develop-
ment was graded from I to IV according to the size of the blastocyst and
blastocoel cavity, the number of herniating TE cells and the thining status
of the zona pellucida (ZP). Grade I represented blastocysts in which the
blastocoel cavity was half or more than half of the volume of the embryo,
with few cells herniating the ZP. Grade II blastocysts were those in which
the blastocoel cavity completely filled the embryo, with less than 30%
of TE cells herniating. Grade III blastocysts were those in which the
blastocyst cavity was greater than the embryo, with thinned ZP and
more than 30% of TE cells herniating. Grade IV represented fully hatched
blastocysts.

RESULTS: 1). On average, embryos biopsied on Day 5 were more likely
to be euploid (57.4%) than those biopsied on Day 6 (36.1% euploid). The
results were consistent in all female partner age groups younger than
42 years old. Currently, we haven’t detected any euploid embryos for fe-
male partners more than 42 years old. 2). For embryos that were biopsied
on Day 5, the euploid rate was 60.7%, 44.4% and 54.3% in blastocysts
graded III, II, I respectively. No fully hatched embryo (grade IV) was
observed on Day 5. 3). For embryos that were biopsied on Day 6, the
euploid rate was 50%, 39.3%, 33.3% and 25.0% in blastocysts graded
from IV to I respectively.

CONCLUSION: Our study suggests that euploid embryos tend to develop
faster to blastocyst stage, expanding and hatching earlier than aneuploid
embryos.
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MORPHOKINETICS OF CLEAVAGE STAGE PREDICTS DEVEL-
OPMENT TO THE BLASTOCYST STAGE. H. J. Kim,a H. J. Yoon,a

J. M. Jang,a W. D. Lee,a S. H. Yoon,b J. H. Lim.b aMaria Fertility Hospital,
Seoul, Republic of Korea; bFertility Research Center, Maria Medical Foun-
dation, Seoul, Republic of Korea.

OBJECTIVE: The aim of our study was to compare the early embryomor-
phokinetics parameters of the embryos either that developed into blastocyst
or arrested, in order to find out possible differences in between two groups.
DESIGN: Retrospective study.
MATERIALSANDMETHODS: This study was conducted between April

2013 and March 2014 in a analysis of fertilized embryos (n¼724, 185 pa-
tients) were cultured in time-lapse incubator (EmbryoScope, Unisense Fertil-
itech, Denmark) until day 6 and annotated for pattern time of cleavage.
Student’s t-test was used for statistical analysis. Average hours�SD from
ICSI insemination are reportage for all stages.
RESULTS: The mean timings of the tPB2, tPNf, t2, t3, t4 and t5 for em-

bryos that developed into blastocysts were faster than the arrested embryos.
Moreover, the length of the second cell cycle (cc2¼ t3 – t2) was significantly
longer in the embryos that developed into blastocysts compared with arrested
embryos.

TABLE 1.

Blastocyst(n¼298) Arrested embryo(n¼426)

PMean � SD CI 95% Mean � SD CI 95%

tPB2 3.0 � 1.1 (2.9-3.2) 3.3 � 1.1 (3.2-2.4) < 0.05
tPNf 24.0 � 3.0 (23.7-24.3) 25.6 � 4.6 (25.1-26.0) < 0.05
t2 26.6� 3.2 (26.2-26.9) 28.9 � 5.2 (28.4-29.4) < 0.05
t3 36.4 � 4.8 (35.8-36.9) 37.5 � 7.8 (36.7-38.2) < 0.05
t4 38.5 � 5.2 (37.9-39.1) 41.2 � 9.8 (40.3-42.1) < 0.05
t5 49.0 � 7.5 (48.1-49.8) 51.1 � 12.4 (49.9-52.3) < 0.05
cc2 9.8 � 3.9 (9.3-10.2) 8.1 � 6.3 (7.5-8.7) < 0.05
s2 2.2 � 3.9 (1.7-2.6) 3.0 � 1.1 (2.6-3.4) < 0.05

CONCLUSION: Significant differences were shown in embryomorphoki-
netics between two groups. The various time-lapse parameters in our analysis
were identified as predictive for development to blastocysts.
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THE EVALUATION OF DIRECT CLEAVAGE AS FERTILIZATION
METHOD AND PATIENTS AGE: A TIME-LAPSE
STUDY. H. J. Kim,a H. J. Yoon,a I. H. Bae,a W. D. Lee,a S. H. Yoon,b

J. H. Lim.b aMaria Fertility Hospital, Seoul, Republic of Korea; bFertility
Research Center, Maria Medical Foundatio, Seoul, Republic of Korea.

OBJECTIVE: Recently, some study showed to limited implantation poten-
tial of direct cleavage (DC) embryos. Extremely short cell cycles could be
due to that incomplete DNA replication may be associated with unequal dis-
tribution of DNA to blastomeres. The aim of this study was to investigate that
fertilization methods and patients age were affected DC rate.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Retrospective analysis of fertilized em-

bryos (n¼1757, 306 patients) were cultured in time-lapse incubator (Em-
bryoScope, Unisense Fertilitech, Denmark) at 37�, 6% CO2 and 5% O2

between March 2013 and March 2014. In order to investigate ovarian factor
infertility, the evaluation of DC formation according to fertilization method
was conducted by age (younger versus older patients). DC from two to three
cells was defined as the second cell cycle being shorter than 5 hours (cc2 ¼
t3-t2% 5 hours). All embryos were cultured and assessed a time-lapse incu-
bator (EmbryoScope, Unisense Fertilitech, Denmark) and annotated for
pattern time of cleavage.
RESULTS: Among the 1757 fertilized embryos, 398 (22.7%) were DC

embryos. DC rate of ICSI fertilized embryos (23.3%, 283 of 1217) was
slightly higher than IVF fertilized embryos (21.3%, 115 of 540), although
therewas no significant difference. As a result of comparing DC rate between
fertilization by ICSI and IVF, there was no difference in younger (% 35
years) patients group (20.9% and 20.6%). In older (R 36 years) patients
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group, DC rate of ICSI (26.3%, 140 of 532) is statistically significantly
higher than IVF (21.8%, 69 of 317) (P < 0.05).

CONCLUSION: In this study, DC formation did not affected by fertiliza-
tion method, but it of older patients was higher in ICSI group. It means that
ovarian factor could have detrimental effect on embryo development.
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THE EVALUATION OF HUMAN EMBRYO DEVELOPMENT IN
IVF/ICSI FERTILIZED OOCYTES: A TIME-LAPSE
STUDY. H. J. Kim,a H. J. Yoon,a J. M. Jang,a W. D. Lee,a

S. H. Yoon,b J. H. Lim.b aMaria Fertility Hospital, Seoul, Republic of Korea;
bFertility Research Center, Maria Medical Foundation, Seoul, Republic of
Korea.

OBJECTIVE: To compare the dynamics of early development between
embryos cultured in IVF and ICSI fertilized oocytes.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: A total of 1714 normal fertilized em-

bryos obtained from 267 IVF/ICSI patients who underwent ovum retrieval
culture using a time-lapse incubator (EmbryoScope, Unisense Fertilitech,
Denmark) at 37�, 6% CO2 and 5% O2 between April 2013 and March
2014. All embryos were investigated by detailed time-lapse analysis that
measured the developmental events in the hours after IVF/ICSI insemination.

RESULTS: Embryos cultured in ICSI fertilized oocytes were advanced
from the first mitosis cycle and reached 2 to 5-cell stages earlier. However,
there was not any difference between the length of the second cell cycle
(cc2 ¼ t3 – t2) and the synchrony in the division from two to four cells (s2
¼ t4 – t3).

TABLE 1.

IVF ICSI

PMean � SD CI 95% Mean � SD CI 95%

tPNf 25.7 � 3.9 (25.4-26.0) 24.6 � 3.8 (24.4-24.8) < 0.05
t2 28.4 � 4.3 (28.0-28.8) 27.5 � 4.3 (27.3-27.7) < 0.05
t3 38.0 � 5.5 (37.5-38.5) 36.8 � 6.0 (36.5-37.1) < 0.05
t4 40.6 � 6.9 (40.0-41.2) 39.5 � 7.2 (39.1-39.9) < 0.05
t5 51.7 � 8.8 (50.9-52.4) 49.7 � 9.3 (49.2-50.2) < 0.05
cc2 9.6 � 4.6 (9.2-10.0) 9.3 � 4.9 (9.0-9.6) NS
s2 2.6 � 5.1 (2.2-3.0) 2.6 � 4.8 (2.3-2.9) NS

CONCLUSION: Morphokinetics of embryo development vary between
IVF and ICSI fertilized oocytes at least until the 5-cell stage. However, the
overall embryological parameters remain similar regardless of the fertiliza-
tion method.
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SYNCHRONICITY OF CLEAVAGE CYCLES PREDICTS BLASTO-
CYST FORMATION AND QUALITY. C. Pirkevi, M. Cetinkaya,
Y. Kumtepe Colakoglu, H. K. Yelke, S. Kahraman. ART and Reproductive
Genetics Center, Istanbul Memorial Hospital, Istanbul, Turkey.

OBJECTIVE: The aim of the study is to predict high quality blastocyst for-
mation potential from day 3 embryos using morphokinetics.

DESIGN: This retrospective cohort study was conducted between August
2011 and March 2013 in a private ART Center and approved by the institu-
tional review board. The study included initially 1340 embryos having a (t8)
and belonging to patients transferred on day 5. The cohort studied involved
only infertile patients (female, male or combined) and is in this respect a het-
erogeneous population.

MATERIALS AND METHODS: Blastocysts were scored before transfer
according to Gardner’s classification (115-120h post ICSI). The cleavage
synchronicity from 2 to 8 cells was expressed by the following equation:
CS2-8 ¼ ((t3-t2) + (t5-t4)) / (t8-t2) that was subsequently applied to score
embryos and to predict high quality blastocyst formation. The algorithm built
was then verified in two other independent sets of day 5 embryos (n¼688;
n¼787, respectively).

RESULTS: Embryos should mainly stay in even cell stages, which should
be balanced when compared to each other, ideally reflecting cleavage syn-
chronicity. The formula was applied and embryos were classified in 10%

groups and good/ top quality blastocyst rate (BR) was computed for the 10 in-
tervals. Each class had a mean BR, which was subtracted from the initial BR,
giving a positive or negative score. Obtained scores were used for the final
prediction of the blastocyst formation potential. The logistic regression
model built gave an AUC¼0.799 (95% CI: 0.776 to 0.820; Sensitivity:
84.0; Specificity: 63.6). In the second dataset of 688 day 5 embryos, the
formula gave an AUC¼0.802 (95% CI: 0.770 to 0.831; Sensitivity: 87.9;
Specificity: 61.7). Finally, in the third dataset of 787 day 5 embryos the
equation yields an AUC¼0.789 (95% CI: 0.759 to 0.817; Sensitivity: 76.9;
Specificity: 71.7).
CONCLUSION: Time points defining precise embryo cleavage events

may not be generalized to infertile patients with different etiologies. Howev-
er, using ratios based on cleavage cycles defining synchronicity of embryos,
allows in this retrospective cohort study an individualized analysis giving
high predictivity of blastocyst formation and quality in three independent
sets of data. The proposedmodel has to be further tested in a randomized pro-
spective trial to evaluate its efficacy, and may in the future improve embryo
selection in IVF treatments.
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POOR OVARIAN RESERVE, IN ACCORDANCE WITH THE
BOLOGNA CRITERIA, AND MULTINUCLEATED BLASTOMERS
– A PROSPECTIVE RANDOMIZED STUDY. O. Radin,a

V. Yazdi Lahav,a I. Izhaki,b S. Bar-Ami,a M. Ben-Ami,a J. S. Younis.a aRe-
productive Medicine, Department of Obstetrics and Gynecology, Faculty of
Medicine in Galilee, Bar Ilan University, Poria Medical Center, Tiberias,
Lower Galilee, Israel; bDepartment of Evolutionary and Environmental
Biology, University of Haifa, Haifa, Israel.

OBJECTIVE: Aim: To gain insight into the pathophysiology of ovarian
aging, as defined by the Bologna criteria for poor ovarian response, by eval-
uating its association to MNB.
DESIGN: Introduction: In recent years multinucleated blastomeres

(MNB) has been suggested as a morphological scoring parameter. MNB
has been shown to be a predictor of low embryo implantation, poor preg-
nancy rate and aneuploidy. Since high rate of aneuploidy is anticipated in
low ovarian reserve patients, we expect to find a positive correlation between
low ovarian reserve women undergoing ART and high rate of MNB in their
embryos.
MATERIALS AND METHODS: Infertile women eligible for IVF/ICSI

treatment were prospectively investigated throughout their IVF cycles. Basal
ovarian reserve studies including antral follicle count (AFC) and basal hor-
mone profile were performed in all women three months before starting
the treatment. At the end of treatment, 51 women with poor ovarian response
in accordance with the Bologna criteria were chosen as the study group. The
control group included 51 women with normal ovarian response that were
treated at the same time period. All embryos were graded before transfer
in accordance with the routine embryo scoring systems and for the presence
or absence of MNB.
RESULTS: The number of women which had at least one embryo with

MNB was significantly higher in the study group compared to the control
group; 49% vs. 31%, respectively. In addition, the average ratio of MNB em-
bryos to total number of embryos was significantly higher in the poor ovarian
response group compared to the normal ovarian response group; 0.20� 0.27
vs. 0.10� 0.23, respectively. Moreover logistic regression analysis has found
that the rate of MNB was significantly and inversely dependent on the num-
ber of total embryos achieved following treatment i.e. ovarian reserve.
CONCLUSION: Our study reveals for the first time that the rate ofMNB is

higher in infertile low ovarian reserve women. This finding supports the
notion that multinucleation is a phenomenon associated with chromosomal
aneuploidy and that MNB can be employed as a simple morphological mea-
sure for grading embryos’ quality in IVF laboratories. Key words: multinu-
cleation , poor ovarian response, low ovarian reserve, ovarian aging, IVF.
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CELL COUNT OF TRIPRONUCLEATED HUMAN EMBRYOS AS A
PREDICTOROF PLOIDY. N. Grau, L. Escrich, Y. Galiana, A. Mifsud,
M. Meseguer, M. J. Escriba. Instituto Universitario IVI, Valencia, Spain.

OBJECTIVE: To determine the relevance of cell count and capacity to
progress to blastocyst as predictors of ploidy in tripronucleated embryos
derived from ICSI (TPN).
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DESIGN: Retrospective study.
MATERIALS AND METHODS: Thirty-two TPN were cultured in vitro

under standard conditions. TPN zygotes were cultured in cleavage medium
until day 3 of development, at which stage they were cell-counted and bio-
psied (when composed of more than 6 cells and with less than 15% fragmen-
tation). Their ploidy was determined by FISH. Subsequently, the biopsied
TPN were cultured in CCM for three additional days in order to assess their
ability to progress to the blastocyst stage. To determine the predictive value
of cell count at biopsy and capacity to progress to the blastocyst stage with
respect to ploidy, a binomial logistic regression analysis of the TPN was per-
formed using a forward step method.

RESULTS: Of a total of 32 TPN zygotes, 13 were diploid (2-TPN: 46.4%),
11 were triploid (3-TPN: 39.3%) and 8 did not render any information. At
biopsy, 3-TPN had significantly more cells than 2-TPN (7.31�1.75 vs.
5.67�1.59, respectively; p¼0.016). Eighteen biopsied TPN embryos devel-
oped into blastocysts (64.3%) and percentages of 2-PNT and 3-PNT blasto-
cysts were comparable (55.5% and 44.4%, respectively). Binomial logistic
regression analysis for predicting diploidy showed that cell count on day 3
was the most relevant variable, whereas ability to develop into a blastocyst
was of less relevance as the following predictive model shows:

Diploid condition¼ e [ -6.164 + 0.867 (number of blastomeres on day 3) – 0.344 (blas-

tocyst formation)]

According to this model, if the calculated value for a particular TPN is
equal to or higher than 0.5, there was a high probability that the embryo
will be diploid.

CONCLUSION: In day-3 TPN embryos, the number of cells, but not the
ability to develop into a blastocyst, is a powerful predictor of ploidy, which
suggests that the cleavage kinetics of TPN embryos vary depending on
ploidy.
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PREDICTION BLASTOCYST FORMATION BY OXYGEN CON-
SUMPTION IN HUMAN D3 THAWED EMBRYOS SUPERNUMER-
ARY AFTER FROZEN EMBRYO TRANSFER. S. B. Han,
G. N. Huang. Chongqing Maternity and Children Health Care Hospital,
Chongqing, China.

OBJECTIVE: Compare oxygen consumption of supernumerary thawed
human D3 FET embryos between which development to blastocyst and not
by scanning electrochemical microscopy (SECM).

DESIGN: Cohort study.
Human supernumerary thawed D3 FETembryos were obtained from clin-

ical FET cycles in Chongqing Reproduction and Genetics Institute. D3 FET
embryos cultured 24h after thawed; after culture the embryos do not meet the
standard of transplantation were performed by oxygen consumption analysis.
After oxygen consumption analysis, embryos were cultured untilled at D6
and analysis the rate of blastocyst formation.

MATERIALS AND METHODS: Human supernumerary thawed D3 FET
embryos were obtained from clinical FET cycles in Chongqing Reproduction
and Genetics Institute. After cultured 24h thawed, the embryos who do not
meet the standard of transplantation were performed by oxygen consumption
analysis. For the measurement of oxygen consumption, medium was trans-
ferred into a plate with cone-shaped micro-wells. A micro-disk electrode
scanned in the Z-direction from the bottom of a micro-well. Themotor driven
XYZ-stage was located on the microscope stage for electrode tip scanning.
The XYZ stage and potentiostat were controlled by the computer. The oxy-
gen consumption rate of the embryos was calculated by software, using an
algorithm based on spherical diffusion theory. The measurements of oxygen
consumption of each embryo took approximately 40 sec. It took less than
3 min to perform three measurements, which were used to calculate the
average respiratory activity of each embryo. After oxygen consumption
analysis, embryos were cultured untilled at D6 to Statistical blastocyst for-
mation rate.

RESULTS: A total of 108 D3 embryos were measured by SECM, after
culture 24h, 56 embryos have development into blastocyst (balstocyst for-
mation group), and 52 were not (balstocyst formation fault group). The
respiration rates (F�10-14mol�s-1) of balstocyst group formation and bal-
stocyst formation fault group were 0.283�0.15 vs 0.23�0.13 respectively
(p¼0.0308).

CONCLUSION: our data demonstrate that oxygen consumption could
as a predictor of blastocyst formation for thawed supernumerary FET
embryos.
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INFLUENCE OF THE PATERNAL AGE ON THE EMBRYO DEVEL-
OPMENTAND EUPLOIDY IN EMBRYOS ANALYZED BY FISH OR
ACGH. P. Villanueva,a S. Sepulveda,a L. Noriega,a R. Lopez,b

J. Portella,a L. Guzman.a,b aEmbryology Laboratory, Grupo PRANOR,
Lima, Peru; bReprogenetics Latinoamerica, Lima, Peru.

OBJECTIVE: To determine the influence of the paternal age on embryo
development by using oocyte donor IVF cycles undergoing PGS by FISH
on day 3 or aCGH on day 5.
DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: In total, 613 oocyte donor cycles were

included. The study groups were classified according to the paternal age:
group 1, <40 years (n ¼ 231); group 2, from 40 to 49 years (n ¼ 292) and
group 3 males R 50 years (n ¼ 90). Data was collected from the computer-
ized database of the IVF Centers.
RESULTS: Fertilization rate was lower in group 2 compared to group 1

and 3 (p¼0.006). There were no differences on embryo quality on day 3
among the groups. Blastocyst rate was 45.8% (852/1861) in group 1 and it
was significantly higher to group 2 (42% (955/2276)) and group 3 (41.5%
(299/721)) (p¼0.025). In group 1, top quality blastocyst rate was 49.6%
(325/655) and was significantly higher to group 2 and 3 (36.8% (264/717)
and 40.2% (104/259) respectively) (p<0.001) when embryos were analysed
by FISH. Although the same tendency was observed on embryos analysed by
aCGH no significant differences were found. No differences were found on
the euploid rate either by FISH (group 1¼ 50.2%, group 2¼ 53.8% and group
3¼ 51.9%; p¼0.68) or aCGH (group 1¼ 64.8%, group 2¼ 71.2% and group
3¼ 63.2%; p¼0.48).
CONCLUSION: The increased paternal age significantly decreased the

blastocyst rate and the morphology of the blastocyst in oocyte donor cycles.
However, the euploid rate was similar among the groups.
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THE EFFECT OF INCUBATOR TYPE ON MOUSE EMBRYO
DEVELOPMENT: CONVENTIONAL BOX VERSUS TOP-LOAD
BENCH INCUBATORS. S. Thakore, B. Patel, L. Lam, J. Goldfarb,
A. Ahmady. Reproductive Endocrinology and Infertility, University Hospi-
tals, Beachwood, OH.

OBJECTIVE: Multiple embryo incubator models are available for in vitro
fertilization; however there is limited scientific data supporting use of one
type over another. Our goal was to determine the effect of a conventional
box incubator versus a top-load bench incubator in a non-humidity setting
onmouse embryo cleavage rates, blastocyst development, and embryo hatch-
ing.
DESIGN: Experimental Study.
MATERIALS AND METHODS: One hundred forty seven frozen single

cell mouse embryos (Embryotech Laboratories, Inc) were thawed and
cultured in continuous culture media with gentamicin (IrvineScientific,
CA) covered in paraffin oil (Vitrolife, Sweden) for 96 hours. 74 embryos
were incubated in a non-humidified conventional box incubator (Sanyo).
73 embryos were incubated in one compartment of a non-humidified top-
load bench incubator (G-185, K-systems), to provide single temperature con-
trol within the incubator system. The temperature of both incubators was
maintained at 37.0�C � 0.5�C and humidity was at room levels of 30-
35%. All the embryos were monitored for cell division every 24 hours.
The number of embryos reaching cleavage (R2 cells), blastocyst, and hatch-
ing stages were recorded. Statistical analysis was completed using a 2-tailed
Chi-Squared test with a 95% confidence interval.
RESULTS: The number of embryos reaching cleavage, blastocyst, and

hatching stages were recorded at 24, 72, and 96 hours respectively. The
data collected is shown in Table 1.

Effect of Incubator Type on Mouse Embryo Development

Embryo
Development

Conventional
Box Incubator

(n¼74)

Bench-top
Incubator
(n¼73) p-value

R2 cells (24 hr) 71 67 0.320
Blastocyst (72 hr) 29 12 0.002
Hatching (96 hr) 30 12 0.001
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A statistically significant difference in blastocyst and hatching rates was
noted, with p-values <0.05 at a 95% confidence interval. No significant dif-
ference was noted at the cleavage stage for these incubators.

CONCLUSION: Late embryo growth and development is greatly
improved in the non-humidified conventional box incubator when compared
to a non-humidified top-load bench incubator. This significant disparity could
be caused by the difference in mechanisms of maintaining environmental
control of these incubators, however further study into the temperature and
environment control of these incubators is needed.
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METABOLOMIC PROFILE OF EMBRYO CULTURE MEDIUM ON
DAY 3 IS ASSOCIATED WITH SUBSEQUENT BLASTOCYST
DEVELOPMENT. R. L. Krisher,a A. F. Greene,a J. Stevens,b

A. Heuberger,c W. B. Schoolcraft.d aNational Foundation for Fertility
Research, Lone Tree, CO; bFertility Laboratories of Colorado, Lone Tree,
CO; cColorado State University, Ft. Collins, CO; dColorado Center for
Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Determinemetabolic biomarkers of blastocyst development
and quality based on changes in media metabolites following culture of sin-
gle embryos to D3.

DESIGN: Retrospective analysis of media samples from individually
cultured D3 embryos based upon outcome of embryo development on
D5.

MATERIALS AND METHODS: Media (Quinn’s Advantage�; Cooper
Surgical) samples were collected from wells of an EmbryoSlide�
following culture of individual embryos to D3. Samples from wells
without an embryo were collected as controls (n¼7). Development of
each embryo was recorded on D5/6. D3 samples were grouped based
upon subsequent embryo development; no blastocyst (NoBl; n¼8), poor
quality blastocyst (PoorBl; n¼4) and good quality blastocyst (GQBl;
n¼13). Samples were analyzed for 27 selected metabolites using GC-
MS. Metabolites were quantified using the mean peak area of selected
ions (n¼2 injection replicates) against a 5-point standard curve. Values
for each metabolite were analyzed using ANOVA with Fisher’s LSD
test (p<0.01 considered significant).

RESULTS: Several amino acids significantly altered in the culture media
by D3 embryos were associated with subsequent developmental success.
Interestingly, embryos that did not make a blastocyst were found to have
an intermediate profile to embryos that made a blastocyst of good or poor
quality for all of these amino acids. There was not a typical amino acid
metabolic profile of high quality D3 embryos. Some amino acids were taken
up in greater, or lesser, amount by high quality embryos compared to other
groups, while some amino acids were produced in greater abundance. Pyro-
glutamate was produced by all types of D3 embryos, and was unrelated to
embryo quality (NoBl 2.0 mM; PoorBl 2.1 mM; GQBl 3.4 mM). Carbohy-
drate metabolism during embryo cleavage was not predictive of develop-
mental success.

CONCLUSION: The majority of metabolites examined demonstrated no
significant alteration by cleavage stage human embryos during in vitro cul-
ture to D3, suggesting a quiet metabolism. However, metabolism of a specific
subset of amino acids by cleavage stage embryos is related to subsequent
blastocyst development and quality. Each amino acid has an independent
relationship to embryo quality, with some being used and some produced
to a greater or lesser extent by good quality compared to poor quality em-
bryos.

P-213 Tuesday, October 21, 2014

PROLONGED TIME TO FIRST CYTOKINESIS AND THE INTER-
VAL BETWEEN THE FIVE CELL STAGE AND EARLY CAVITA-
TION ARE ASSOCIATED WITH EMBRYONIC
MOSAICISM. K. H. Hong,a M. D. Werner,a J. M. Franasiak,a

E. J. Forman,a,b K. Upham,b N. R. Treff,a,b R. T. Scott, Jr.,a,b aREI, RMA
NJ, Basking Ridge, NJ; bRMA NJ, Basking Ridge, NJ.

OBJECTIVE: The use of time lapse imaging through day 3 of develop-
ment provides insight into the probability a cleavage stage embryo will blas-
tulate. This raises the question of whether these parameters are correlated

with other biologic phenomena occurring during the same time interval.
One such parameter is mosaicism. Mosaicism is a particularly problematic
abnormality as it may result in misdiagnoses from comprehensive chromo-
some screening (CCS) and is a potential reason why some embryos desig-
nated as euploid fail to deliver. Parameters identifying embryos at
increased or decreased risk for mosaicism would, therefore, be useful during
embryo selection.
DESIGN: Prospective observational study.
MATERIALS AND METHODS: Embryos that tested aneuploid and had

undergone time-lapse imaging from the 2PN to the blastocyst stage were
studied. The embryos were biopsied 4 times, placed into individual PCR
tubes, blinded as to their origin, and submitted for NextGen based CCS. If
any of the biopsies yielded different CCS results, the embryo was deemed
mosaic. If all biopsies agreed it was deemed non-mosaic. Traditional time
lapse parameters shown to predict blastulation and an additional parameter,
time from 5-cell stage to the first sign of cavitation, were compared between
mosaic and non-mosaic embryos.
RESULTS: 12 of the 53 (23%) embryos were mosaic. Mosaic embryos

took longer to undergo first cytokinesis (P0) (p< 0.02). Other time-lapse pa-
rameters evaluated through the cleavage stage of development were equiva-
lent. Interestingly, the time to early cavitation from the 5-cell stage was
longer in mosaics (P<0.03).

Time-lapse parameters in mosaic and non-mosaic embryos

P0 P1 P2 P3 P4
Time to

Cavitation

Mosaic 24.16 0.42 11.54 0.79 13.77 79.47
Non-Mosaic 22.22 0.37 11.16 1.30 12.25 74.67
P Values 0.02 0.81 0.70 0.50 0.15 0.03

CONCLUSION: These data demonstrate that two time-lapse parameters
related to first cytokinesis and time to first cavitation are associated with em-
bryonic mosaicism. The former may reflect abnormalities in formation of the
first mitotic spindle. The latter may indicate that cellular processes leading to
mosaicism also result in delayed rates of development after genomic activa-
tion. With further investigation, such parameters may help avoid the transfer
of mosaic embryos.
Supported by: Auxogyn, equipment.
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EXPLORING VARIATIONS IN THE FIRST AND SECOND CLEAV-
AGE STAGES OF DEVELOPING EMBRYOS USING TIME-LAPSE
IMAGING TECHNIQUE. H. Sato, A. Choudhury, H. Ogata,
Y. Katada, S. Kokeguchi, M. Shiotani. Hanabusa Women’s Clinic, Kobe,
Hyogo, Japan.

OBJECTIVE: This study explores the relationship between abnormal
cleavage such as direct cleavage from 1-3 cells and 2-5 cells, of developing
embryos and its correlation to blastocyst formation.
DESIGN: A clinical retrospective study.
MATERIALS ANDMETHODS: Embryo development was recorded and

analyzed using Embryoscope, Unisense Fertilitech, Denmark. All morphoki-
netic observations were made with special attention to the time at which the
pronuclei disappears, first and second cleavage times. 34 couples (maternal
age%38) underwent ICSI (n¼263), of which 45 cycles led to an embryo
transfer between December 2012 and September 2013. All transfers were
frozen cycles and embryos were transferred at either cleavage or blastocyst
stages.
RESULTS: Conducted t-tests illustrate the significant difference between

embryos that developed into blastocysts and those that did not (TABLE 1.).
Of 263 cases, 194 embryos were kept in continuous culture till Day 5. Thir-
teen of these embryos had an abnormal division from 1-3 cells and another 11
embryos divided directly from 2-5 cells. Whereas embryos dividing from 1-3
cells directly could not form any blastocysts, three embryos with abnormal
cell division from 2-5 cells successfully developed into blastocysts. One of
three however, led to a successful fetal heart beat.
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TABLE 1.

Blastocysts

(MEAN�SD)

p-value

Blastocysts

Qualityy(MEAN�SD)

p-valueBlastocysts Not Blastocysts Good poor

The number of

Embryos

90/194 104/194 – 28/90 62/90 –

Time of the pronuclei

disappearance(h)

24.5�2.8 28.0�4.8 p<0.001 23.6�1.9 24.9�3.0 p<0.05

Time of the first

cleavage(h)

27.3�2.9 30.9�5.0 p<0.001 26.2�2.0 27.8�3.1 p<0.01

Time of the second

cleavege(h)

38.9�4.3 42.2�8.4 p<0.01 37.1�2.7 39.7�4.6 p<0.01

The 2cell at the first

cleavege(%)

96.7% 59.6% p<0.001

yGood Quality : more than G3BB(Gardner and Shoolcraft)

CONCLUSION: These results indicated that good quality blastocysts
developed slightly faster than others; thereby supporting the fact that the di-
visions must take place during a narrow window to maintain the viability of
the embryo. Focusing on the first cleavage times, our study concludes that
embryos divided from one to two cells had approximately 35% increased
chance of successfully growing into a blastocyst than those that cleaved
from one to 3 cells, therefore recognizing it as an imperative marker. Lastly,
our results show that abnormally dividing embryos can potentially result in a
positive pregnancy suggesting that if the embryo does develop into blastocyst
after the 2-5 cells, there may be a chance to applying transfer.

Supported by: Hanabusa Women’s Clinic.
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NOVEL AUTOMATED DEVICE WITH THE CHIP ELECTRODE
FOR MONITORING RESPIRATORY ACTIVITY OF
EMBRYOS. H. Kurosawa,a H. Utsunomiya,a N. Shiga,a

A. Takahashi,a M. Ishibashi,a Z. Watanabe,a H. Abe,b Y. Terada,c

T. Takahashi,d A. Fukui,e R. Suganuma,f N. Yaegashi.a aTohoku University
Graduate School of Medicine, Sendai, Japan; bYamagata University, Yone-
zawa, Japan; cAkita University Graduate School of Medicine, Akita, Japan;
dYamagata University Faculty of Medicine, Yamagata, Japan; eHirosaki Uni-
versity School ofMedicine, Hirosaki, Japan; fFukushimaMedical University,
Fukushima, Japan.

OBJECTIVE: Morphological evaluation has been generally used to eval-
uate embryo quality. However, it is subjective and frequently different be-
tween investigators. We previously reported that the oxygen consumption
rate of embryos measured by the scanning electrochemical microscopy
was a useful parameter for evaluating embryo quality1). Although this
method is an epoch for high sensitivity and non-invasiveness, popularization
of the device is stagnant because it takes a lot of time to handle the device.We
have developed a new device that measures the oxygen consumption rate
automatically. In this study, we investigated the measurement of oxygen con-
sumption using the new device.

DESIGN: experimental work.
MATERIALS AND METHODS: The oxygen consumption rates of

spheroid made of MCF-7 breast carcinoma cells and bovine embryos were
measured by the new device. There were 4 embryo cavities in its electrode,
and oxygen reduction current was measured with electrodes. A sample was
transferred into the cavity filled with embryo respiratory assay medium,
and thenmeasured in incubator. The oxygen consumption ratewas calculated
from the difference of the oxygen reduction current with custom software
based on spherical diffusion theory. It took within 5 minutes to measure
the amount of oxygen consumption.

RESULTS: The oxygen consumption rates of spheroids (n¼22) were 5.25-
16.8�1014mol/sec and correlate with the radius of the spheroids. This result
accorded with previous report2), indicating that measurement of the oxygen
consumption rates was correctly performed by the chip electrode. The oxy-
gen consumption rates of bovine embryo (n¼4) were 1.39-2.89�1014mol/
sec, these values were similar levels of that of human embryos previously re-
ported3).

CONCLUSION: We could measure the oxygen consumption rate simply
in a short time using new device including the chip electrode. These results

indicated that we could measure the range of the oxygen consumption rates
of human embryos using the chip electrode. In addition, measurement of em-
bryonic respiration together with morphological evaluation could improve
the accuracy of predicting pregnancy rate.
Supported by: a Grant-in-Aid from the Ministry of Health, Labor andWel-

fare, Japan.
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IMPACT OF EMBRYO GENDER ON MORPHOKINETIC
BEHAVIOUR. F. Bronet,a M. Nogales,a E. Martienz,a M. Ariza,a

A. Li~nan,a C. Rubio,b J. A. Garcia-Velasco,a M. Meseguer.c aIVF-PGD,
IVI Madrid, Madrid, Spain; bIVIOMICS, Valencia, Comunidad Valenciana,
Spain; cIVI, Valencia, Comunidad Valenciana, Spain.

OBJECTIVE: To determinate if it is possible to estimate embryo gender
according to the embryo cleavage timings.
DESIGN: A retrospective and observational study including 369 embryos

from our Compressive Chromosome Screening program conducted from
January 2013 to December 2013. Embryos were grouped according to their
sex: male (176 embryos) and female (161 embryos). Additionally another
group was included with 32 embryos with Turner Syndrome (TS).
MATERIALS AND METHODS: All embryos were cultured in an incu-

bator with time lapse technology, Embryoscope. Cleavage timing from
insemination to day 3 was studied and all kinetic parameters that have
been described in previous studies by our group have been taken into account
and compared among the three groups.
RESULTS: Chromosomal abnormal rate was similar in both groups (male:

62.5%; female: 58.4%, p¼0.4418). When morphokinetic parameters were
separated in different quartiles and grouped we found statistical differences
between male or female embryos. By logistic regression analysis we found
that two specific kinetic variables were relevant; second synchrony
(s2¼t4-t3) (>2 hours) and time for morula formation (tM) (80.8-90.9 hours).
By using theses parameters we can propose an algorithm with four different
categories from A to D according to the likelihood to be a female embryo
ranging from 71% to 42%. Adidtionally, we found statistical differences in
cleavage time from one cell to two cells (t2) in TS embryos compared
with male or female embryos (TS: 27.6 � 3.7; male: 26.3 � 3.0; female:
26.3 � 2.8; p¼0.032).
CONCLUSION: Embryo development is affected by embryo gender and

sex ratio could be affected by the embryo selection method for transfer based
on kinetic parameters.
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EMBRYOS DEVELOPING INDIVIDUALLY IN THE EMBRYO-
SCOPE SYSTEMAREOFCOMPARABLEQUALITYTOEMBRYOS
GROWN IN GROUP CULTURE IN LARGE CELL CULTURE
INCUBATORS. T. Elliott, J. Linn, S. Chhatriwala, M. Best,
P. Brahma, Z. P. Nagy. Reproductive Biology Associates, Atlanta, GA.

OBJECTIVE: The EmbryoScope has shown great promise as a tool for
recording the development of human embryos and then allowing the retro-
spective examination of markers of embryo quality, ultimately enabling the
embryologist to make a fully informed decision about which embryos to
transfer and freeze. However, there is a school of thought that embryos grown
individually, as in the Embryoscope slide cells, may not benefit from para-
crine factors available from group culture. Therefore, we collected and
analyzed developmental data from patients whose sibling embryos were
cultured in either traditional incubators in group culture or embryos in the
EmbryoScope in single culture.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: From April 2010 to February 2014, 18

patients had 221 sibling embryos split between traditional incubators in
group culture and the EmbryoScope in single culture. Embryos from each
group were assessed on day 3 and cell count and grade was noted. The grade
was then given a numerical value from 4 to 1 (4¼top quality ‘‘A’’ grade em-
bryo;1¼single cell on day 3 after 2PN seen on day 1). The embryos were as-
sessed again on day 5 and our regular grading system was converted to a
numerical scale where a top quality embryo was awarded 4 points, through
to an arrested or degenerated embryo which would score 0 points. Finally
an outcome score was given as 1 for transferred or day 5 frozen embryos
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or 0 for all outcomes. The cell numbers, grade conversions and outcomes
were tallied and divided by the number of embryos in each group. Unpaired
t-test was used to evaluate statistical significance.

RESULTS: See table.

Group Culture EmbryoScope P

Number of embryos 109 112
Average number

of cells on day 3
6.70 � 2.019 7.09 � 1.802 P¼0.1310 (NS)

Day 3 grade conversion 3.08 � 1.201 3.32 � 0.945 P¼0.0997 (NS)
Day 5 grade conversion 1.52 � 1.737 1.58 � 1.755 P¼0.7660 (NS)
Outcome Score 0.43 � 0.497 0.47 � 0.501 P¼0.5520 (NS)

CONCLUSION: This study demonstrates that embryos that develop in the
EmbryoScope are not disadvantaged by the lack of group culture in terms of
cell count on day 3, embryo quality grade on day 3, blastocyst grade quality
on day 5 or outcome.
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COCULTURE WITH AUTOLOGOUS CUMULUS CELL MASS IN
PATIENTS WITH PREVIOUS IVF FAILURE. J.-H. Cha, J.-W. Lee,
S.-H. Shin, Y.-J. Kim, S.-K. Lee, H.-Y. Kim, K.-A. Pak, J.-S. Yoon,
S.-Y. Park. Agaon Fertility Clinic, Guro-gu, Seoul, Korea.

OBJECTIVE: This study was to evaluate the effect of autologous cumulus
cell mass on embryo coculture in patients with a history of previous IVF fail-
ure.

DESIGN: Retrospective cohort study between April 2013 and March
2014.

MATERIALS AND METHODS: A total of two hundred and forty-four
patients who underwent GnRH long or antagonist protocol with fresh em-
bryo transfer were analyzed. The cycles with severe male factor and single
embryo transfer were excluded. Patients were divided into two groups. Pa-
tients who had embryos cultured in 20 ul of defined medium with autolo-
gous cumulus cell mass (ACC) (n ¼ 101) and without autologous cumulus
cell mass (No ACC) (n ¼ 143). Well dispersed autologous cumulus cell
mass directly put into the culture medium without hyaluronidase treatment.
We compared the rates of good-quality embryos, implantation, multiple
pregnancy, clinical pregnancy, and ongoing pregnancy between ACC and
No ACC.

RESULTS: There were no differences between ACC and No ACC
regarding mean female age (35.3 � 3.3 vs. 34.5 � 3.3, p ¼ 0.134), mean
number of retrieved oocytes (10.1� 6.1 vs. 9.8� 6.0, p¼ 0.736), maturation
rate (87.8% vs. 92.4%, p ¼ 0.798), fertilization rate (78.5% vs. 77.3%, p ¼
0.941), andmean number of transferred embryos (2.5� 0.6 vs. 2.4� 0.6, p¼
0.130). We also observed similar rates of good-quality embryos (8.5% vs.
10.1%, p ¼ 0.323), multiple pregnancy (23.4% vs. 30.4%, p ¼ 0.445), and
implantation (23.0% vs. 17.9%, p ¼ 0.123) in ACC and No ACC, respec-
tively. Although an increased mean previous IVF failure in ACC (2.4 �
1.4 vs. 1.7� 1.1, p¼ 0.000), ACC achieved significantly higher rates of clin-
ical pregnancy (46.5% vs. 32.2%, p¼ 0.023) and ongoing pregnancy (38.6%
vs. 25.9%, p ¼ 0.034) than those of No ACC.

CONCLUSION: These results suggested that coculture with autologous
cumulus cell mass could improve the rates of clinical pregnancy and ongoing
pregnancy in patients with a history of previous IVF failure.

P-219 Tuesday, October 21, 2014

FERTILIZATION AND EMBRYO DEVELOPMENT AT SPINDLE
LOCATED OOCYTE FROM IMMATURE OOCYTE IN VITRO
MATURATION CYCLES. Y. Nagase,b M. Ikegami,b Y. Yamamoto,b

T. Matsuura.a aACT Tower Clinic, Hamamatsu, Shizuoka, Japan; bCenter
for Reproductive & Developmental Medicine, Hamamatsu, Shizuoka, Japan.

OBJECTIVE: We occasionally obtain germinal vesicle (GV) oocytes
by IVF cycles with mild ovarian stimulation. Immature oocytes were
cultured in vitro maturation (IVM), and matured oocytes used for

IVF-ET. We checked spindle before performed ICSI. It was aimed to
evaluate the normal fertilization rate, to reach blastocyst rate and good
blastocyst cryopreservation rate in vitro matured oocytes with or without
spindle.
DESIGN: A reproductive analysis of patients undergoing IVM cycles.
MATERIALS AND METHODS: We evaluated 572 IVF cycles from

January 2010 to February 2014 at ACT tower clinic, Shizuoka, Japan.
We obtained 670 GV oocytes by needle aspiration with mild ovarian stim-
ulations. We collected GV oocytes were assessed under the microscope
with high magnificent(�200) using the spreading method. GV oocytes
were cultured by IVM medium contain hyaluronan supplemented with
75mIU/ml recombinant FSH and HCG for 20�24 hours. The oocytes
were denuded of cumulus cells with hyaluronidase and pipetting after
cultured. Mature oocytes were inseminated by Spindle Located ICSI
(SL-ICSI).
RESULTS: We obtained 387 matured oocytes (maturation rate is 57.8%).

We performed SL-ICSI for 219 matured oocytes. In 178 oocytes, it was
located spindle (81.3%). In normal fertilization rate, there were significantly
higher achieved after ICSI at spindle located oocytes (SLs) than at non spin-
dle located oocytes (nSLs) (70.8% v.s.48.8%, P<0.05). SLs developed blas-
tocyst rate and good blastocyst cryopreservation rate were 24.4% and 16.5%.
In nSLs group was 5.6%, 5.6%.
CONCLUSION: Our results suggest that in vitro matured oocytes with

spindle are good quality embryos. We will suspect development embryo to
reach blastocyst by spindle located ICSI with in vitro matured oocytes. How-
ever, there are lower good quality blastocyst rate in vitro maturation cycles
yet. We will study more good condition in virto maturation with Spindle
Located ICSI.
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ADDITIVE EFFECT OF DIBUTYRYL cAMP TO IN-VITRO MATU-
RATION MEDIUM ON DEVELOPMENTAL COMPETENCE OF
BOVINE AND HUMAN OOCYTES AFTER ICSI. C. Kani,a

M. Sakurai,a N. Yamanaka,a R. Matsunaga,a S. Watanabe,a

M. Kamihata,a H. Yonaha,a A. Kuwahata,a M. Ochi,a T. Horiuchi.b aOchi
Yume Clinic Nagoya, Nagoya, Aichi, Japan; bPrefectural University of Hir-
oshima, Shoubara, Hioshima, Japan.

OBJECTIVE: Developmental competence of in vitro-matured human oo-
cytes has been still lower than that of in vivo-matured oocytes. It is well
known that cyclic AMP (cAMP) is one of key signals during in vitro matu-
ration (IVM) of oocytes. The aim of this study was to evaluate the effect
of dibutyryl cAMP (dbcAMP), a transmembrane-type reagent during IVM
on developmental competence of bovine, and human GV-oocytes with
cumulus cells.
DESIGN: Research (bovine) or prospective (human) study.
MATERIALS AND METHODS: As a basic medium, TCM199 supple-

mented with 1 mg/ml albumin, 1 IU/ml FSH and 50 ng/ml EGF of recom-
binant human proteins was used. Cumulus-oocyte complexes (COCs) were
cultured in the basic medium supplemented with 0, 25, 50 and 100 mM
dbcAMP for 21 h (bovine) and 27 h (human). Human GV-oocytes with
cumulus cells collected from clomiphene stimulation cycles were used
for IVM, followed by Piezo-ICSI using fluorinert and culture with Embryo-
Scope for blastocyst development. Then, we examined the effect of
dbcAMP during IVM on nuclear maturation and the blastocyst develop-
ment after ICSI.
RESULTS: Treating bovine COCs with 0 to 100 mM dbcAMP during

IVM did not affect percentage of MII oocytes (73.8 to 81.7%). Blastocyst
rate in the group of 50 mM dbcAMP (48.3%) was significantly higher than
that in the control group (0 mM: 25.9%), but not different between the other
groups (25 mM: 28.9%, 100 mM: 40.0%). On the other hand, treating hu-
man COCs with 50 and 100 mM dbcAMP during IVM significantly reduced
the percentage of MII-oocytes compared to 0 mM (81.3% vs. 57.7% and
52.8%). Blastocyst rate in each group of 25 and 50 mM dbcAMP was
significantly higher than that in the group of 0 mM dbcAMP (0% vs.
15.4% and 24.4%).
CONCLUSION: Addition of dbcAMP to IVM medium increases the

developmental competence of bovine immature oocytes without loss of nu-
clear maturation. On the other hand, treating of human immature oocytes
with dbcAMP improves blastocyst rate, but the percentage of MII-oocyte de-
creases. Therefore, in human, shorter treating of dbcAMP during IVM may
be useful for the improvement of developmental competence without loss of
nuclear maturation.
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INTERACTION OF AIR QUALITY AND CULTURE ENVIRON-
MENT: ROLE OF PROTEIN CONCENTRATION AND OIL QUAL-
ITY ON EFFECTS OF VOLATILE ORGANIC COMPOUNDS
(VOCS) ON EMBRYO DEVELOPMENT. G. Karagouga,a

J. R. Fredrickson,b D. E. Morbeck.a,b aDepartment of Obstetrics and Gyne-
cology, Division of Reproductive Endocrinology and Infertility, Mayo
Clinic, Rochester, MN; bDepartment of Laboratory Medicine and Pathology,
Mayo Clinic, Rochester, MN.

OBJECTIVE: High quality indoor air is an important component of a
successful IVF program, yet evidence on the impact of VOCs is anecdotal
and therefore industry standards for filtration are lacking. Since VOC expo-
sures are variable and effects of short exposures are unknown, we devel-
oped a mouse embryo model to study short-term VOC exposure. Our
objective was to test the hypothesis that effects of an airborne VOC on
mouse embryo development are exacerbated by toxic oil and mitigated
by protein.

DESIGN: Animal study.
MATERIALS AND METHODS: Fresh mouse zygotes were collected

from superovulated FVB mice and were allocated to four treatment groups:
A)HTF-PVA (polyvinyl-alcohol) + 5 mg/ml Human Serum Albumin (HSA),
B) HTF-PVA, C) HTF-PVA + 1 mg/ml HSA, and D) HTF-PVA + 1 mg/ml
HSA cultured with oil that contained peroxides at a level that passed the stan-
dard mouse embryo assay. The embryos were cultured individually for 96h in
an Embryoscope and exposed to acrolein (ACR) at 500 ppb for the first 24h of
culture. ACR is an airborne VOC with widespread environmental prevalence
produced during lipid peroxidation and by burning of tobacco or liquid fuels.
Endpoints included blastocyst rates, cell cycle timings and number of cells
per blastocyst.

RESULTS: ACR had an effect on blastocyst development that was
dependent on protein concentration and oil quality. Embryos in media
with 5 mg/ml HSA developed to blastocysts at a normal rate (80%)
whereas most embryos in low protein (group C) arrested at the 4-cell
stage (63.1%) with the remainder arresting at the morula stage. In
contrast, embryos in groups B (protein-free) and D (low protein +
peroxide oil) arrested and lysed at the 1-cell stage within 24h of culture.
Timings of cell cycles for embryos in groups A and C were not affected
by protein concentration.

CONCLUSION: Protein protects embryos from VOCs in a concentration
dependent manner within the range used by clinical IVF labs. Toxicity from
oil peroxides and VOCs were additive, illustrating how air quality may alter
lab-to-lab observations when a sub-optimal batch of oil or protein is used for
clinical IVF. Further studies are ongoing to determine latent effects of VOCs
on implantation and miscarriage rates.
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DOESCULTURE INATIME-LAPSE INCUBATOR IMPROVEBLAS-
TOCYST OUTCOMES? P. L. Walea,b D. H. Edgar.a,b,c aMelbourne IVF,
East Melbourne, Australia; bUniversity of Melbourne, Parkville, Victoria,
Australia; cReproductive Services, Royal Women’s Hosptial, Parkville, Vic-
toria, Australia.

OBJECTIVE: Time-lapse monitoring allows flexible embryo evaluation
and potentially provides new dynamic markers of embryo viability, but in
the basic sense also allows ultra-minimal disturbance culture. This study
compares outcomes from embryos cultured to the blastocyst stage in a
mini-incubator (MINC) to embryos cultured in a time-lapse incubator (Em-
bryoScope).

DESIGN: Retrospective analysis of cycles from women under 36 years of
age between September 2012 and December 2013 which featured 135 cycles
cultured in MINCs and 36 cycles cultured in an EmbryoScope.

MATERIALS AND METHODS: IVF or ICSI embryos were cultured
individually in either NUNC plates /MINC incubators or EmbryoSlides/
EmbryoScope. Both culture incubators had a gas phase of 89%N2/ 6%
CO2/5% O2. For embryos cultured in the EmbryoScope, images were re-
corded every 7 minutes by time-lapse microscopy. For both systems, em-
bryo development was assessed and selection performed using standard
protocols:
� nuclear envelope breakdown (NEBD) at 23 (IVF) – 24 (ICSI) hpi
� day 2 developmental stage at 40 – 44 hpi
� day 3 developmental stage at 62 – 66 hpi
� Blastocyst formation between 113 – 116 (day 5) and 137 – 141 (day 6) hpi

Implantation rates and the proportions of fertilised oocytes developing into
usable blastocysts were compared using Fischer’s exact test.
RESULTS: Results for patient under 36 years of age are shown in Table 1.

Implantation rate and % development of 2PN to usable blastocyst for MINC vs

EmbryoScope

MINC ES P-value

# patients 135 36
Mean Age 32.6 32.1 NS
Mean # oocytes 14.7 16.7 NS
# 2PNs 1266 371
# embryos transferred 164 42
# fetal hearts 61 18
Implantation rate (FH per emb trf) 37.2% 42.9% NS
# embryos cryopreserved (d5 + d6) 283 127
# usable blastocysts (transferred +

cryopreserved)
447 169

% development of 2PN to usable blastocyst 35.3% 45.6% 0.0209

NS ¼ not significant

CONCLUSION: Embryos cultured in a time-lapse incubator using stan-
dard protocols were significantly more likely to develop into a usable blasto-
cyst when compared to embryos cultured inMINCs. This study demonstrates
that blastocysts originating from ultra-minimal disturbance culture through
the use of a time-lapse incubator are more likely to be of higher quality
and potentially result in improved clinical outcomes.
Supported by: Melbourne IVF.
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DIRECT INJECTIONMASS SPECTROMETRY REVEALS UNIQUE
METABOLITE PROFILES FROM SPENT HUMAN EMBRYO CUL-
TURE MEDIA DUE TO ALBUMIN SOURCE AND PREGNANCY
OUTCOME. J. R. Sheedy,a A. Yoshida,b D. K. Gardner.a aDepartment
of Zoology, The University of Melbourne, Parkville, Victoria, Australia;
bKiba Park Clinic, Kiba, Koto-ku, Japan.

OBJECTIVE: Identification of biomarkers associated with embryo
viability will facilitate the move to single embryo transfer. Herewe employed
a rapid, high-throughput direct injection-mass spectrometry (DI-MS) tech-
nology to analyze spent human embryo culture media samples to resolve a
unique metabolic signature related to pregnancy outcome, and media supple-
mented with either human serum albumin (HSA), or a high/low dose of re-
combinant human serum albumin (rHSA).
DESIGN: Spent media samples from embryos cultured in 5 mg/ml HSA

(n¼68 treated; n¼30 control), 2.5 mg/ml rHSA (n¼88 treated; n¼37 control)
or 1.25 mg/ml rHSA (n¼70 treated; n¼31 control) were measured in dupli-
cate by DI-MS in positive and negative ion modes. As a pilot study, the DI-
MS profiles were also matched to patients’ pregnancy outcomes (n¼17 no
pregnancy; n¼5 pregnancy).
MATERIALS ANDMETHODS: Aliquots (1 ml) of spent media samples

(10 ml) were diluted 1:10 with 95% formic acid (0.1% v/v) and 5% aceto-
nitrile. Spent media samples were analyzed by electrospray ionization time-
of-flight mass spectrometry, over a mass range of 50 – 450 m/z. Metabolite
peak areas were quantified in each sample in negative ion mode (n¼206)
and positive ion mode (n¼146). Principal Component Analysis (PCA)
and Partial Least Squares Discriminant Analysis (PLS-DA) identified
distinct metabolite profiles between sample groups. Analyses were vali-
dated using duplicate samples. Kruskal-Wallis one-way ANOVA with
Dunn’s post test identified biomolecular differences between groups, where
P < 0.05 was significant.
RESULTS: DI-MS profiles exhibited differences in media composition

due to supplementation with HSA or rHSA. Embryos exposed to each of
these media types were metabolically distinct from their controls and albu-
min supplementation groups (neg m/z ¼ 245.1035, 303.0531, 310.9707,
328.9268, 350.8983; and pos m/z ¼ 81.5218, 247.1116, 269.0940,
291.0832; P < 0.05 to P < 0.001). Detection of novel biomarkers in spent
culture media additional to the media composition, related to albumin source
and pregnancy outcome. Embryos that resulted in pregnancy versus no

e212 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



pregnancy had distinct metabolite profiles in negative ion mode but not pos-
itive ion mode.

CONCLUSION: This is the first study to use DI-MS for detection of novel
biomarkers to profile the human embryonic metabolome. Media using
different albumin sources revealed distinct metabolic differences for these
embryos. Several biomarkers discriminated between embryos that led to
pregnancy or no pregnancy. Identification of these biomarkers is underway.

Supported by: Vitrolife AB.
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EMBRYO KINETICS IN BRIGHT FIELD VS DARK FIELD TIME-
LAPSE IN EMBRYO SELECTION FOR TRANSFER. A. Azzarello,
T. Hoest, A. L. Mikkelsen. Holbaek Fertility Clinic, Holbaek, Region Sjael-
land, Denmark.

OBJECTIVE: Dark field time-lapse (DF TL) is used to assess embryo ki-
netics for selection for transfer, observing solely the cytokinesis. Bright field
time-lapse (BF TL) shows both the cytokinesis and the presence of the nuclei,
which distinguish large fragments and blastomeres. We evaluated the poten-
tial of nucleus observation vs solely cytokinesis to predict live birth potential.

DESIGN: Prospective study.
MATERIALS ANDMETHODS: Embryos were obtained by ICSI. By a

single observation at 45h post-fertilization, 1 or 2 embryos with R4
blastomeres, and %25% fragmentation were transferred. Live birth of
healthy babies was reported. Double transfers resulting in a single live
birth were excluded. Interval between 1st and 2nd mitoses and between
2nd and 3rd mitosis were observed in bright field time-lapse records of
all embryos according to the following DF TL and BF TL models. In DF
TL, we reported the embryo kinetic as the timing of cytokinesis result-
ing in cytoplasmatic structures larger than 45mm. In BF TL, embryo ki-
netics was the timing of cytokinesis resulting in cytoplasmatic structures
presenting a clear nucleus; consequently, large anuclear structures (ie
large fragments) were included in the total fragmentation and highly
fragmented embryos (>25% fragmentation) were defined as poor quality
embryos (PQ), and cytokineses resulting in 3 nucleated blastomeres
were considered abnormal (ABN). In the BF TL model, PQ and ABN
embryos were excluded. In each model, timing of embryos resulting
in a live birth (LB) were compared to embryos resulting in non-live birth
(NLB).

RESULTS: In BF TL model, kinetics of LB embryos did not differ from
regular NLB (p¼NS), and PQ+ABN resulted in no LB. In DF TL model,
kinetics of LB embryos was significantly different from NLB (p<0.01).
However, in BF TL we could recognized and excluded 68 PQ+ABN. In
DF TL, 60.3% of PQ+ABN embryos showed similar kinetics of LB em-
bryos

Embryo kinetics (in hours) in DF TL and BF TL

LB NLB

DF TL BF TL DF TL BF TL regular

Embryo N. 78 78 317 249
1st-2nd mitosis

mean(�SEM)
11.3 (0.1) 10.7 (0.3) 9.3 (0.2) 11.3 (0.1)

10% percentile 10.0 10.0 1.4 10.0
90% percentile 12.7 12.7 12.5 12.7
2nd-3rd mitosis

mean(�SEM)
0.6 (0.1) 1.1 (0.3) 2.2 (0.2) 0.7 (0.1)

10% percentile 0.0 0.0 0.0 0.0
90% percentile 1.9 1.0 9.3 1.7

CONCLUSION: In BF TL, embryo kinetics is not relevant in predicting
LB, since the observation of the nuclei can distinguish and exclude PQ+ABN
embryos. DF TL, observing solely the cytokinesis, can distinguish by timing
only part of the PQ+ABN embryos recognized in BF TL. Therefore, BF TL is
more sensitive in recognizing embryos with no LB potential.
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A COMPARISON OF EMBRYO DEVELOPMENT AND CLINICAL
OUTCOME USING AUTOLOGOUS ENDOMENTRIAL COCUL-
TURE AND TIME-LAPSE CULTURE SYSTEM. Q. Zhan,
N. Zaninovic, C. M. Norberg, J. Hao, Z. Ye, R. Clarke,
S. D. Spandorfer, Z. Rosenwaks. The Ronald O. Perelman and Claudia Co-
hen Center for Reproductive Medicine, Weill Cornell Medical College, New
York, NY.

OBJECTIVE: Compare embryo development and clinical outcome for
poor prognosis patients in two culture systems: autologous endometrial
coculture (CC) and time lapse culture system (EmbryoScope�).
DESIGN: A controlled study on sibling oocytes in IVF patients with poor

prognosis and repeated implantation failure comparing embryo development
and clinical outcome.
MATERIALS AND METHODS: Sibling zygotes (n¼693) from 67 cy-

cles were randomized to CC culture system (standard incubator, 20%
O2) and time-lapse system (EmbryoScope�, Unisense Fertilitech, E, 5%
O2). ET was performed on Day 3 (D3) and remaining embryos were
cultured to day 5/6 for potential freezing. Embryo developmental parame-
ters and clinical outcome were analyzed by Chi square and ANOVA tests
(P<0.05).
RESULTS: Embryo development and morphology were enhanced in

embryos cultured in our time-lapse system. Average cell numbers on
days 2 and 3 were significantly lower in CC than E (3.4 vs. 3.7; 5.7 vs.
6.5, respectively, both P<0.001). Proportionally, significantly more 4-
cell embryos on D2 were found in E than CC (70.2% vs. 56.1%,
P<0.001). Similarly, the proportion of 8-cell embryos on D3 were signif-
icantly higher in E vs. CC (48.1% vs. 24.2%, P<0.001). The non-cleavage
rate was 4.1% in CC and 1.8% in E (P¼0.085). Day 3 fragmentation was
slightly higher in the CC group as well (9.6% vs 5.3%). Moreover, more
good quality embryos (R6cells, <20% fragments) were observed in E
(57.4%) vs. CC (38.1%) (P<0.001). Marginally more blastocysts were
frozen from E system compared to CC (10% vs. 7.1%). Implantation
rate was 4.8% in CC, 7.7% in E (P¼0.49), and 16.8% in mixed embryo
transfers.
CONCLUSION: Culture in our time-lapse system (5% O2) improved em-

bryo development and clinical outcome compared to our endometrial cocul-
ture system in standard incubator. The use of time-lapse culture system with
reduced oxygen represents a good alternative to the labor-intensive CC sys-
tem.
Supported by: Institutional.
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DOES ADVANCING MATERNAL AGE AFFECT MORPHOKINETIC
PARAMETERS DURING EMBRYO DEVELOPMENT? N. Watcharas-
eranee, S. D. Ploskonka, J. Goldberg, T. Falcone, N. Desai. OB-GYN/Women’s
Health Institute, Cleveland Clinic, Beachwood, OH.

OBJECTIVE: Age related decline in fertility is associated with an increase
in oocyte aneuploidy and may affect embryo growth patterns and kinetics (1-
3). Time lapse imaging offers an opportunity to compare kinetic parameters
in embryos from women with advancing maternal age to their younger coun-
terparts.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Time lapse imaging data was collected

from 221 patients having either a Day 3 (n¼111) or Day 5 (n¼110) transfer.
Morphokinetic data were analyzed from zygotes (n¼1654) cultured in the
Embryoscope until transfer. Kinetic markers assessed were time to syngamy
(tPNf), 2 cell (t2), 3 cell (t3),4 cell( t4),5 cell (t5) and 8 cell (t8). For embryos
being cultured to blastocyst we also monitored time to morula (tM ), start of
blastulation (tSB) and time to blastocyst (tB). Interval data (t5-t2), duration
of cell cycles (cc2, cc3) and time to complete synchronous divisions (s2 ,s3)
were calculated. Data was stratified in to three groups by patient age: (A)
<35, (B) 35-37 (C) R38. Blastocyst formation, clinical pregnancy (CPR)
and implantation (IR) rates were calculated. Mean timings of cell division
and cell cycle intervals were compared between transfers where all embryos
implanted (KID+) and those in which all embryos failed to implant (KID-)
using the ANOVA analysis. P-values of <0.05 were considered statistically
significant.
RESULTS: Clinical pregnancy and implantation rates in the three groups

were: A- CPR 60%, IR, 48%; B- CPR 56%, IR 37% and C- CPR 48% and IR
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31%. Table 1 shows kinetics of implanting (KID+) and non-implanting (KID-)
embryos. The kinetic timings did not differ between the three age groups.

Age and Morphokinetics

Age <35 Age 35-37 Age R38

Patients (n) 111 54 56

Kinetic Parameters
t5 KID+ 50.0 �5.5 48.8 �5.4 52.6 �5.2

KID- 49.6 �7.850 50.6 �5.7 48.5 �6.7
cc2 KID+ 11.2 �2.0 11.3 �2.3 11.8 �1.0

KID- 10.3 �3.9 10.5 �4.5 9.0 �4.7
cc3 KID+ 12.8 �2.9 12.1 �5.9 14.1 �2.2

KID- 12.2 �5.6 12.1 �4.4 12.1 �5.2
s2 KID+ 0.8 �0.9 1.2 �2.4 1.1 �1.1

KID- 1.9 �3.6 1.7 �2.6 3.5 �5.3
t5-t2 KID+ 24.2 �3.3 23.4 �5.3 26.0 �3.0

KID- 22.6 �6.9 23.0 �6.5 21.2 �6.7

*No significant differences between groups

CONCLUSION: From this initial data it appears that implanting embryos
shared similar growth characteristics amongst the three age groups. The t5-t2
interval a potential kinetic marker for selection of euploid embryos did not
appear to differ with age. Looking at on-going pregnancy rates may give a
better picture of the relationship between age, aneuploidy and the kinetics
of embryo development.
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PECULIARITIES OF COMPETENT EMBRYOS IN BLASTOCYST
CULTURE. V. Nagornyy, P. Mazur, L. Semeniuk, V. Zukin. Embryology
Department, Clinic of Reproductive Medicine ‘‘Nadiya’’, Kyiv, Ukraine.

OBJECTIVE: To analyze the time-lapse imaging data of embryos known
to implant and define the earmarks of proper embryo development.

DESIGN: In this retrospective study time-lapse embryo culture data from
110 fresh embryo transfer cycles with known implantation and pregnancy
status was mathematically analysed.

MATERIALS AND METHODS: Time lapse culture was performed in
Embryoscope (Unisense Fertilitech A/S, Denmark) and imaging data
analyzed with manufacturers software. Timings of division to two, three,
four and five blastomeres, appearance of morula, start of blastulation and for-
mation of full blastocyst were collected and mathematically analyzed.

RESULTS: Mathematical analysis confirmed that cleavage stage events
had a strong correlation in timings. Interestingly, during post-compaction
phase the events of embryonic development were also tightly correlated
with each other. But events of each group showed only a weak relation
in between. This suggested that scheduling of development during blasto-
cyst phase is independent from cleavage stage. Independence of two devel-
opmental phases was confirmed in both implanted embryos and embryos
that failed to implant, suggesting a general character of this rule. Aside
from blastomere fusion a self-reliant initiation can be expected for activa-
tion of membrane bound ionic-pumps observed when cavitation of morula
began. Thus, with a time-lapse culture cases of preterm formation of
growing vacuole-like structures were seen during day 4 (60h post ICSI)
of embryo culture (22.4% cases). After the completion of morula these ves-
icles usually merged, creating a future blastocoel. Probably this occurred
because the timing of cavitation outpaced compaction. Interestingly, this
phenomena was significantly more frequent among embryos that failed to
implant (35.89.2% vs 7.8�10.1%, a¼0.95) and thus was related with
decreased implantation potential. Additionally, no differences in timing at
any other stage of development were specific for embryos with such a pre-
term cavitation.

CONCLUSION: Post compaction stage timings correlated with each other
but were generally independent from cleavage stage events. This was similar
in both implanted and non-implanted embryos. Among embryos that failed to
implant the preterm cavitation phenomenon was observed statistically more
frequent. Using time-lapse culture to exclude the embryos with preterm cavi-
tation can improve the implantation rate.
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OPTIMAL HUMAN SERUM ALBUMIN (HSA) CONCENTRATION
IN MOUSE EMBRYO CULTURE SYSTEMS. B. Patel, L. Lam,
L. Palavos, S. Elguero, J. Liu, J. Goldfarb, A. Ahmady. Obstetrics and Gy-
necology, Case Western Reserve University, Cleveland, OH.

OBJECTIVE: To determine the optimal concentration of HSA in mouse
embryo culture utilizing embryo developmental endpoints.
DESIGN: Experimental laboratory study.
MATERIALSANDMETHODS:One-cell mouse embryos were thawed in

MOPS-buffered medium (G-MOPS+; Vitrolife, Sweden) and cultured in
50mL drops of bicarbonate-buffered continuous single culture medium
(CSC; Irvine Scientific, CA) under oil. Media were supplemented with
0.5%, 1%, 2.5%, or 5% (control) HSA (Vitrolife, Sweden). Embryos were
monitored daily for survival, degeneration, blastulation, and hatching. The
Chi-square test was used for statistical analyses, with Tukey post-hoc testing
for multiple comparisons.
RESULTS: A total of 838 single cell embryos were thawed and allocated

to 4 concentrations of HSA supplemented media. Results are summarized
below.

Effects of varying concentrations of HSA on mouse embryo development

0.5% n(%)

n¼201

1.0% n(%)

n¼205

2.5% n(%)

n¼224

5.0% (Control)

n(%) n¼208 P-value

Embryos dividing day 1 180 (90%) 179 (87%) 200 (89%) 193 (93%) 0.326

Degenerating embryos 36 (18%) 21 (10%) 36 (16%) 41 (20%) 0.052

Blast stage embryos 68 (34%) 92 (45%) 52 (23%) 53 (25%) < 0.001

Hatch stage embryos 53 (27%) 80 (40%) 37 (17%) 37 (18%) < 0.001

The proportions of embryos dividing on day 1 were similar between all
conditions (p¼0.33). There was a trend in decreased embryo degeneration
in media supplemented with 1%HSA (p¼0.052). Pair-wise analysis revealed
a lower rate of embryo degeneration in the 1% HSA group compared to the
control (Odds Ratio (OR) 0.27,98.75% confidence interval (CI) 0.21-
0.98;p¼0.028). There was a difference in blastulation among the 4 groups
(p<0.001). The 1% group had significantly greater blastulation compared
to the control (OR 2.38,98.75% CI 1.38 - 4.15;p<0.001) and the 2.5% group
(OR 2.7,98.75% CI 1.56-4.76;p<0.001). Rates of embryo hatching were also
different between the 4 groups (p<0.001). The 1% group demonstrated the
highest hatch rate compared to the the 0.5% group (OR 1.8,98.75% CI
1.03-3.17;p¼0.025), the 2.5% group (OR 3.33,98.75% CI 1.85-
6.25;p<0.001), and the control (OR 3.07,98.75% CI 1.7-5.69;p<0.001).
CONCLUSION: While higher HSA concentrations in human embryo cul-

ture have been well established, there is a paucity of information on optimal
HSA concentrations in mouse embryo culture. Our findings support the
concept of lowering the HSA concentration in mouse embryo culture me-
dium. Medium supplemented with 1% HSA appears to improve outcomes
for blast formation and hatching while decreasing mouse embryo degenera-
tion.
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OPTIMIZING EMBRYO VITRIFICATION - DETERMINING THE
IMPACT OF SUCROSE IN EQUILIBRATION
SOLUTION. B. Patel, S. Thakore, M. Perri, L. Lam, J. Liu,
J. Goldfarb, A. Ahmady. Obstetrics and Gynecology, Case Western Reserve
University, Cleveland, OH.

OBJECTIVE: To assess the effects of sucrose in equilibration solution
(ES) on mouse embryo survival and development.
DESIGN: Experimental laboratory study.
MATERIALS AND METHODS: Two-cell mouse embryos were cultured

to the 6-8 cell stage. In a two-step vitrification process, using Sage vitrifica-
tion kits (Cooper Surgical, CT), embryos were exposed to 50mL of MOPS-
buffered ES consisting of either 0.25M (mol/L) sucrose, 0.5M sucrose, or
no sucrose (control) for 6 minutes (min). In step 2, all embryos underwent
serial exposure to 2 x 50 mL drops of vitrification media (VS) containing
0.6M sucrose. Embryos were subsequently loaded into Cryotip, a closed
vitrification system (Irvine Scientific, CA). The maximal duration of step 2
was 110 seconds. Thawing consisted of exposure to media with 1M sucrose
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for 1 min, 0.5M sucrose for 4 min, andMOPS-buffered media for 6 min. Sur-
vival, blastulation, and hatching rates were monitored daily. Chi-square test
was used for statistical analyses, with post-hoc Tukey testing for multiple
comparisons.

RESULTS: A total 302 embryos were vitrified and recovered. Results are
summarized below.

Effects of Sucrose in ES on Mouse Embryo Development

Control n(%) n¼101 0.25M n(%) n¼100 0.5M n(%) n¼101 P-value

Survival 94 (93%) 99 (99%) 98 (97%) 0.09*

Blast stage 57 (56%) 69 (69%) 60 (59%) 0.161

Hatch stage 37 (36%) 46 (46%) 45 (45%) 0.350

*0.25M vs. control p¼0.037

Post-thaw survival rates were similar among all three groups. However,
pair-wise analysis revealed a significant increase in survival between the
0.25M group vs. control (p¼0.037). Therewas also a trend towards increased
blast formation in the 0.25 M group compared to control (p¼0.06). While
there were no differences in hatching rates between all three groups, there
was a trend towards increased hatching in the 0.25M group compared to con-
trol (p¼0.09). No differences in survival, blastulation, and hatching rates
were noted between the 0.25M and 0.5M groups. All three outcomes were
also similar between the 0.5M and control groups.

CONCLUSION: The addition of sucrose, a non-permeating osmolyte, to
ES may enhance intracellular dehydration at an earlier stage. This may pro-
mote a higher efficiency of dehydration during rapid exposure to VS
without the requirement of high amounts of permeating cryoprotectants.
Addition of 0.25M sucrose to ES resulted in higher embryo survival and
a trend towards increased blastulation. Further study is warranted to deter-
mine optimal concentrations of disaccharides in ES to optimize vitrifica-
tion.
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NON-INVASIVE TEST FOR EMBRYO COMPETENT SELECTION
BY QUANTIFICATION OF CELL-FREE NUCLEIC ACIDS IN EM-
BRYO CULTURE MICRO DROP. S. Assou,a A. Gala,a T. Al-Edani,a

A. Ferri�eres,a A. R. Thierry,b S. Hamamah.c aUniversit�e Montpellier 1, In-
serm U1040, IRMB, Montpellier, H�erault, France; bINSERM U896, Mont-
pellier, H�erault, France; cART-PGD Department, Universit�e Montpellier 1,
Inserm U1040, IRMB, Montpellier, H�erault, France.

OBJECTIVE: In order to increase the success rates of IVF cycles,
improved methods for embryo selection to produce a baby are required.
We determined the cell-free nucleic acids (cfNA) levels in human embryo
spent culture media and we evaluated their possible use as biomarkers for
embryo competent selection.

DESIGN: Human fertilized oocytes were individually cultured from
zygote to blastocyst satge. A total of 60 spent culture media were collected
on day 3 (6-8 cells) and day 5/6 blastocyst stage.

MATERIALS ANDMETHODS: MicroRNAs (miRNAs) such as MiR-21
and Let-7b were extracted from drops with the QIAamp kit and quantified by
RT-qPCR using TaqMan technology. Cell-free DNA (cfDNA) was quantified
using Bio-Rad Supermix SYBR Green. Statistical analyses defined relation-
ship between nucleic acid content and embryo outcome.

RESULTS: We demonstrate that the embryo culture medium samples,
during in vitro early embryo development, contained embryonic cfDNAs
and miRNAs. The concentration values of cfDNA are lower in the culture
medium in which emerge top quality embryo compared to no top (p<0.05).
In the embryos that reached good blastocyst quality and leading to preg-
nancy, the variation in the cfDNA concentration between day 3 and day
5/6 is significantly decreased significantly and drastically of 88% (22.16
ng/ml and 2.75 ng/ml at day 3 and day 5/6 respectively). This variation
is very low between day 3 and day 5/6 in the no good blastocyst quality
(6.46 ng/ml and 3.78 ng/ml at day 3 and day 5/6 respectively, 41%
decrease). Relate to the expression of the miRNAs which identified in spent
media and was correlated with embryo outcome, MiR-21 and Let-7b were
more highly concentrated in both day-3 and day-5 media samples when
compared with day-0 samples (cycle threshold¼33 and 34 versus 39.5,
respectively).

CONCLUSION: Under in vitro IVF/ICSI conditions, changes in the nu-
cleic acids levels in the embryo culture medium on day 3 and day 5/6 predict
the embryo quality and may be used as a new potential biomarker for select-
ing top quality embryos. Our data strongly open the possibility to develop a
new quick and low-cost test for the selection of the embryos viable with the
highest implantation potential.
Supported by: Ferring and Genevrier companies.
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DO EMBRYO DESCRIPTORS ON CULTURE DAYS 2 AND 3 AID IN
SELECTION OF BLASTOCYSTS WITH IMPLANTATION
POTENTIAL? D. H. McCulloh, K. Goldman, B. Hodes-Wertz,
C. McCaffrey, J. A. Grifo. NYU Fertility Center, NYU Langone Medical
Center, New York, NY.

OBJECTIVE: To determine if embryo descriptors on days 2 and 3 provide
selective value over and above the quality descriptors on day 5.
DESIGN: Retrospective Analysis of Embryo Scores and Implantation.
MATERIALS ANDMETHODS: Data from our electronic medical record

system were accumulated for patients who became pregnant between 1/1/
2003 and 12/31/2012 but for whom all or only some of the transferred em-
bryos implanted. This method was used previously to assess embryo charac-
teristics associated with implantability, greatly reducing the impact of uterine
factors on outcome. Embryos were selected for transfer by their characteris-
tics (Stage, ICM and TE scores) on Day 5. Multiple logistic regression was
used to determine if the number of cells, the fragmentation, or the embryo
grade on days 2 and/or 3 provided any further predictability of implantation.
Significant parameters were chosen using the Akaike Information Criterion
(AIC) and the ability to predict outcome was assessed using Receiver Oper-
ator Characteristic (ROC) curves, and in particular the Area Under the ROC
Curve.
RESULTS: 3971 embryos transferred to 2111 patients who experienced a

clinical pregnancy were analyzed. ROC curves were constructed using the
best fit MLR equations using Day 5 Blastocyst Scores alone, Day 5 Blas-
tocyst scores plus day 3, plus day 2 and plus days 2 and 3 descriptors. The
area under the ROC curve assessing the ability of Blastocyst scores on day
5 to predict implantation was 0.57. The AUC was not improved by adding
day 2, day 3 or both day 2’s and day 3’s descriptors to the MLR best fit
equation.
CONCLUSION: We conclude that consideration of embryo descriptors

on days 2 and 3 for embryos without preimplantation genetic screening,
provides no additional selective value over the blastocyst descriptors on
day 5 alone. Therefore, neither the number of cells on day 2 or 3, the frag-
mentation nor the grades provide additional information about the embryos
implantation potential that is not already present in the description of the
blastocyst on day 5. Since we only considered blastocysts on day 5, we
cannot determine if day 2 and day 3 descriptors will predict which embryos
will become blastocysts. Our results indicate to us that descriptions of blas-
tocysts on day 5 provide discrimination of morphological features associ-
ated with implantabilty that are superior to any features that we observed
on days 2 and 3.
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DO MICROMANIPULATION TECHNIQUES AND CRYOPRESER-
VATION ALTER PRE-IMPLANTATION DEVELOPMENT AND
GENE EXPRESSION IN CULTURED EMBRYOS? M. Paczkowski,
M. Reyes, D. Jones, T. J. Kuehl. Baylor Scott &White Healthcare, Temple,
TX.

OBJECTIVE: To examine the effects of micromanipulation and cryopres-
ervation of mouse blastocysts cultured in vitro using morphologic and gene
expression endpoints.
DESIGN: Research study.
MATERIALS AND METHODS: Two-cell mouse embryos were cultured

for 42 hrs until the blastocyst stage and divided into 3 treatment groups:
control, laser assisted hatching (LAH), and biopsy. A subset of the LAH
(LAH-cryo) and biopsied (biopsy-cryo) embryos was cryopreserved via
slow cooling and subsequently thawed for analysis. After manipulation, or
thaw, embryos were cultured for an additional 24, 28 and 40 hrs and blasto-
cyst development was recorded. Fully hatched blastocysts were collected at
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28 hrs for quantitative PCR and transcript abundance of 18s rRNA, Ppia,
Oct4, Plac8, Cox2, and Glut1 was determined. Data were analyzed using
ANOVA with Duncan’s post-hoc test and significance was defined as a
P-value less than 0.05.

RESULTS: Development to fully hatched blastocyst stage was signifi-
cantly increased in biopsied embryos compared to LAH embryos, which
was significantly increased compared to the unmanipulated controls at
24, 28 and 40 hrs post manipulation. While the percentage of fully hatched
blastocysts in the LAH-cryo and biopsy-cryo groups seemed to lag in
development compared to their fresh counterparts, by 40 hrs there was
no significant difference. Transcript abundance for 18s rRNA, Ppia, and
Oct4 were significantly higher in biopsied embryos compared to all other
treatment groups. Glut1 was significantly higher in the biopsied groups
compared to all other treatments except for the biopsy-cryo, which was
not significantly different. Plac8 was not significantly different in any of
the treatment groups.

CONCLUSION: The short-term and long-term effects of embryo
manipulation are still unknown. This study suggests that survivability
of biopsied embryos may be improved compared to unmanipulated em-
bryos, contrary to the belief that ‘the least amount of manipulation is
best.’ Biopsied embryos, regardless of whether the embryos were cryopre-
served post-manipulation, had better developmental capabilities
compared to control and LAH embryos. The increase in expression of
essential developmental genes further suggests that biopsied embryos
are able to compensate for the insult that occurred during manipulation,
and may actually have advanced faster.

Supported by: Baylor Scott & White Healthcare.
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ESTABLISHING A CONTINUOUS BLASTOCYST CULTURE SYS-
TEM WITHOUT DIRECT OBSERVATION AND EXCHANGE OF
CULTURE MEDIUM BY EMPLOYING A TIME-LAPSE INCUBA-
TION SYSTEM. N. Fukunaga,a,b,c H. Kitasaka,a,b T. Yoshimura,a,b

N. Hasegawa,a,b Y. Asada.a,b,c aIVF Laboratory, Asada Ladies Nagoya
Clinic, Nagoya, Aichi, Japan; bIVF Laboratory, Asada Ladies Kachigawa
Clinic, Nagoya, Aichi, Japan; cAsada Institute for Reproductive Medicine,
Asada Ladies Clinic, Nagoya, Aichi, Japan.

OBJECTIVE: Human embryo culture is still far from being perfected.
Blastocyst culture conventionally involves daily direct observation and
2 -3 exchanges of culture medium. It is important that the culture environ-
ment maintains low oxygen concentration for embryo culture. This study
was designed to establish a continuous blastocyst culture system using a
Time-Lapse Incubator system. It will reduce the need for direct observa-
tion and the exchange of culture medium and result in an improvement of
embryo development by Time-Lapse system. Furthermore, we examined
the performance of different culture medium for continuous blastocyst
culture.

DESIGN: prospective cohort study.
MATERIALS ANDMETHODS: A total of 53 pronuclear embryos from

4 patients who consented to post-thaw culture were studied. Embryos were
cultured without direct observation or exchange of culture medium using
the Time-Lapse system(EmbryoScope:FertiliTech:Denmark). We compared
Continuous Single Culture Medium(CSC:Irvine Scientic:USA)and One
Step Medium (OS:NAKA IVF Medium:Japan) which is the suitable me-
dium for continuous blastocyst culture. Images were recorded automati-
cally every 10 min. Culture time was set at 120 h. Time-Lapse analyses
were made Day3 and Day5, at the same time point as our standard obser-
vation.

RESULTS: The rate of good embryo formation at Day3was 38.5% (10/26)
in CSC group and 63.0% (17/27) in OS group and was significantly higher in
OS group vs. CSC group (P< 0.05). The rate of blastocyst formation at Day5
was 50.0% (13/926) in CSC group and 55.6% (15/27) in OS group. The rate
of good-quality blastocyst formation at Day5 was 38.5% (10/26) in CSC
group and 48.1% (13/27) in OS group. Both were significantly higher in
OS group compared to CSC group (P < 0.05).

CONCLUSION: Currently in ART lab procedures, direct observation and
changing the culture medium through embryo culture are common practices.
It has been suggested that direct observation and changing the medium is not
necessary and hence may lead to improvements in the rate of embryo devel-
opment. Additionally it has been reported that OS (One Step Medium:
NAKA IVFMedium: Japan) media may have an impact on embryo develop-
ment for continuous blastocyst culture. Our results suggest that embryo

development can be improved by reducing extra observation and manipula-
tion steps, thus maintaining low oxygen concentrations through continuous
blastocyst culture.
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THE USEOFMORPHOKINETICS AS A PREDICTOROF EMBRYO
IMPLANTATION. H. L. Wu, W. Han, H. Ye, N. G. Huang. Chongqing
Maternity and Children Health Care Hospital, Chongqign, China.

OBJECTIVE: The prospective single arm study was to identify the mor-
phokinetic parameters specific to embryos that were capable of implanting.
DESIGN: Diagnostic study.
MATERIALS AND METHODS: fifty-three- patients ( age % 35 years;

Body Mass Index: 18-25; 5-15 oocytes; pure tubal factor infertility) were
included in the study. All patients underwent first IVF treatment. The Primo
Vision Time-Lapse Imaging System was used in this study. Embryos were
scored and selected by traditional morghology assessment. Transfers were
performed on day3. The clinical pregnancy confirmed by the presence of
gestational sacs with fetal heart beat by transvaginal ultrasound examination
in week 7. only cycles with evidence of 100% implantation or 100% implan-
tation failure were included.Fifty implanted embryo from twenty-five pa-
tients and fifty-eight no-implanted embryo from twenty-eight patients were
analyzed. P <0.05 were regarded as significant difference.
RESULTS: Therewere no significant difference of patients characteristics.

In the implanted group, the t2, t4, t6 and t8 were significant shorter than non-
implanted group .No significant difference were observed in the other dy-
namics parameters.

TABLE 1. Comparison of differences in dynamics parameters between

implanted and non-implanted embryos

implanted (n¼50) Non-implanted (n¼58) P-value

2PN disappear 25.18�2.08(37) 25.63�3.12(49) 0.2251

2cb 26.79�2.35(47) 27.57�3.32(57) 0.0893

2ce(T2) 27�2.43(49) 28.07�3.39(56) 0.0347

T3 37.74�3.28(47) 38.58�4.75(56) 0.1541

T4 38.75�2.99(49) 40.11�4.68(55) 0.0423

T5 50.67�4.99(49) 51.31�5.85(53) 0.2776

T6 52.56�4.81(49) 54.75�4.26(51) 0.0088

T7 54.49�4.96(49) 55.77�4.8(49) 0.0987

T8 56.49�5.95(47) 58.57�5.78(44) 0.0473

C2b-C2e 0.34�0.25(47) 0.51�0.78(56) 0.0775

CC2 10.85�2.24(46) 10.94�2.64(53) 0.4282

S2 0.94�1.9(47) 1.71�3.05(54) 0.0689

P <0.05 were regarded as significant difference.

CONCLUSION: The preliminary study result indicated that the shorter
cytokinesis duration in implanted embryos than non-implanted. Significant
difference exit in the time of t2, t4, t6 and t8.We need further study to confirm
and clarify the results.
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VALIDATING IMPROVED BLASTOCYST QUALITY AND DEVEL-
OPMENTAL ATTRIBUTES IN SINGLE CULTURE MEDIUM
COMPARE TO SEQUENTIAL CULTURE MEDIA USING A MU-
RINE MODEL. J. M. Hennings,a R. L. Zimmer,a J. W. Davis,b

P. Sutovsky,c K. L. Sharpe-Timms.a,b aObstetrics, Gynecology andWomen’s
Health, The University of Missouri School of Medicine, Columbia, MO;
bDepartment of HealthManagement and Informatics, The University of Mis-
souri Biostatistics, Columbia, MO; cAnimal Science, The University of Mis-
souri College of Agriculture, Food and Natural Resources, Columbia, MO.

OBJECTIVE: Determine effects of single versus sequential culture media
on murine embryo quality and developmental attributes, which are not acces-
sible in human embryos.
DESIGN: Murine embryos cultured in commercially available single and

sequential media were used to identify optimal preimplantation embryo qual-
ity and development attributes.
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MATERIALS AND METHODS: Murine zygotes (n¼40) were cultured
in commercially available single or sequential media for 5 days. Images
(200x, 400x) made using inverted phase contrast microscopes with differ-
ential contrast on developmental day 3 (d3) to facilitate quantification of
the number of embryos developing to the 8-cell stage or greater in the
two media. On d5, images were made and embryos fixed. Comparing
and contrasting embryo images from the two types of media facilitated
identification of an inner cell mass (ICM), nuclear quality assessment,
and quantification of the total number of cells per embryo, ICM and tropho-
blast. The least square means (LSM) of total nuclei number, ICM nuclear
number, and presumptive TE nuclear number between the blastocysts were
analyzed using a general linear mixed model. An approximate t-test was
used to compare differences in nuclei number (SAS 9.22 PROC MIXED,
SAS Institute Inc, Cary, NC). Logistic regression analysis (SAS PROC LO-
GISTIC) was used to compare the total embryo numbers per stage per day
on d3 and d5. Hatching/hatched to unhatched blastocysts, TE: ICM and
abnormal nuclei:normal nuclei were compared through this same analytical
approach. A P < 0.05 was considered significant. Deubiquitinating en-
zymes localizing in the ICM served as a point of reference for morpho-
metric analysis.

RESULTS: Equivalent numbers of embryos reached the 8C stage on d3 in
both single and sequential embryo culture media. More d5 embryos reached
the blastocyst stage, had greater numbers of normal nuclei, hatched and had
significantly more trophoblast cells, but not ICM cells, when cultured in the
single media compared to the sequential media.

CONCLUSION: Single medium yields higher quality blastocyst embryos
on d5 than sequential media. This supports the idea that single stage medium
is more beneficial in human assisted reproduction procedures when
compared to sequential media.
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FIRST MORPHOKINETIC ANALYSIS OF BLASTOCYST EXPAN-
SION IN HUMAN EMBRYOS OF KNOWN POSITIVE IMPLANTA-
TION USING AN EMBRYOSCOPE. T. T. F. Huang. Pacific IVF
Institute, Honolulu, HI.

OBJECTIVE: Using an Embryoscope, the objective was to morphokineti-
cally describe features of the expanding human blastocyst cavity in embryos
yielding sustained ongoing pregnancies.

DESIGN: Retrospective descriptive study in a private practice setting.
MATERIALS AND METHODS: Data were obtained from 27 sequential

egg donation cycles using blastocysts selected for transfer using an Embryo-
scope. Day 5 embryos were ranked and selected for transfer by the greatest
degree of blastocyst cavity expansion (BE) with otherwise normal cleavage,
ICM and TE characteristics. BE was determined from sequential hourly 2D
cross sectional area (CSA) measurements starting from blastocyst formation
up until ET. Sustained pregnancy was defined as clinical detection of a
beating heart.

RESULTS: Of 5 single blastocyst transfers (SBT), 4 (80%) resulted in a
sustained pregnancy (IR¼80%). Of 21 double blastocyst transfers (DBT),
21 (100%) resulted in a sustained pregnancy with an IR of 80.4%. (One
patient had a triple BT but did not become pregnant). Of the DBT’s, 12
(57.1%) were twins (100% IR) and 9 (42.9%) were singletons (50%
IR). The study confirmed a correlation between the time of the start of
blastocyst cavitation (Tsb) and the time of blastocyst formation (Tb)
for both the 100% (r2 ¼ 0.830) and 50% (r2 ¼ 0.893) IR groups. In
the 100% IR group, the average hourly rate of BE increased over consec-
utive 3 hour intervals (557.4 u2 /hr; 916.2 u2 /hr; 1276.3 u2/hr), then
tapered to 870.4 u2/ hr during the fourth interval (hours 10-12). This
was similar in the 50% IR group. Two morphokinetically distinguishable
events characterized BE. The first was a novel pulsatile, oscillatory
pattern of accelerations and decelerations with a periodicity of 2-3 hours
resulting in continuous BE. The second was an occasional, acute contrac-
tion of the cavity, ranging from 5-50% in CSA, often occurring several
times in blastocysts monitored for up to 22 hours. Remarkably, contrac-
tions recovered completely within 1-3 hours. Interestingly, the rates of
expansion and times to reach given CSA milestones at 1, 5, and 10 hours
from Tb did not correlate with the initial time of blastocyst formation in
the cohort of 100% IR blastocysts.

CONCLUSION: This reports the first quantitative description of BE in hu-
man embryos yielding sustained pregnancies. Expansion typically acceler-
ates in an oscillatory manner, with occasional but reversible collapses in

the cavity. Results supports the hypothesis that time-lapse technology iden-
tifies novel biological information useful in embryo selection.
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MICRO-VIBRATION CULTURE OF HUMAN EMBRYOS IM-
PROVES PREGNANCYAND IMPLANTATION RATES. I. El-Dana-
souri, N. L. Sandi-Monroy, T. Winkle, K. Ott, C. Krebs,
D. H. A. Maas, F. Gagsteiger. Kinderwunsch-Zentrum Ulm/ Stuttgart,
Ulm, BW, Germany.

OBJECTIVE: Embryos in vivo are not present in a static condition, since
in the fallopian tube they are exposed to continuous movement, compression
caused by the cilia and peristaltic movements, and shear stress from tubal
fluid flow. In this study, we compared the outcome of human oocytes and em-
bryos cultured in a micro-vibration culture system for In Vitro Fertilization
(IVF) patients in comparison to the traditional static culture environment.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Oocytes and embryos from 1943 pa-

tients enrolled in IVF treatment from January 2010 to February 2013
were cultured in a traditional static culture, while 497 patients’ embryos
from March 2013 to March 2014 were cultured in a micro-vibration cul-
ture. In the micro-vibration group, culture dishes were placed on the top
of a platform producing a three-dimensional vibration of 56 Hz for 5 sec-
onds every 60 minutes. Patients in both groups were compared according to
their age (< 30; 30-35; 36-38 and >39 years old). The outcomes of micro-
vibration culturing were compared for fertilization, blastulation, pregnancy
and implantation rates. Variables were analyzed by chi-square test and
Fisher’s exact test.
RESULTS: Pregnancy rates significantly increased in the micro-vibra-

tion culture in younger patient groups compared to the static culture
groups (< 30: 59.4% vs. 38.4%, P¼0.0006; 30-35: 50% vs. 36.3%,
P<¼0.0005; 36-38: 42.7% vs. 31.2%, P¼0.03) as did the implantation
rate (<30: 54.2% vs. 25.5%, P<0.0001; 30-35: 48.1% vs. 30.1%,
P<0.0001; 36-38: 40.3% vs. 26.5%, P<0.0001). The number of trans-
ferred embryos and day of transfer did not differ between these groups.
For patients >39-years-old, micro-vibration culture tended to increase
both pregnancy and implantation rates over the static culture but did
not reach statistical significance (20.6% vs. 17.2%, P¼0.41 and 21.1%
vs. 15.3%, P¼0.08, respectively). Micro-vibration culturing produced
no effect on the fertilization rate. In addition, the overall blastulation
rate was significantly higher in the micro-vibration culture compared to
the static culture (40.5% vs. 31.2%, P<0.0001).
CONCLUSION: These results demonstrate clearly that the three-dimen-

sional micro-vibration culture of oocytes and embryos significantly increases
pregnancy and implantation rates. Mechanical vibration of the embryo may
mimic the embryo’s in vivo environment and may cause movement of media
around the embryo aiding in refreshing the media surrounding the embryos
and diffusion of waste material.
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UNDISTURBED EMBRYO CULTURE IN A TIME-LAPSE MONI-
TORING SYSTEM IMPROVE EMBRYO QUALITY: A PROSPEC-
TIVE COHORT STUDY. W. Han, H. L. Wu, H. Ye, N. G. Huang.
Chongqing Maternity and Children Health Care Hospi, Chongqing, China.

OBJECTIVE: To quantify the benefit of culturing embryos in a time-lapse
monitoring system.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: One hundred and sixty patients (age

% 35 yrs; BMI: 18-25; 5-15 oocytes; pure tubal factor infertility) were
included in this prospective cohort study, and were randomly assigned
to the control group (80 patients) or the time-lapse(TL) group (80patients)
from April 22 to December 25, 2013. Fertilized oocytes in the TL group
were cultured in microwell culture dishes and monitored on compact dig-
ital inverted microscopes (Primo Vision, Vitrolife). Images were captured
every 5 minutes .In the control group, fertilized oocytes were cultured in
conventional dishes (one embryo in each microdroplet). In both groups,
embryo were selected for transfer on day 3, by traditional morphology
assessment. The clinical pregnancy confirmed by the presence of
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gestational sacs with fetal heart beat by transvaginal ultrasound examina-
tion in week 7.

RESULTS: The number of good quality embryo was significantly higher
in the TL group compared to control group (4.63�2.22 VS 3.65�1.84,
p¼0.0014); pregnancy rate and implantation rate showed a tendency to be
higher in the TL group compared to control group.

TABLE 1. Comparison of culture outcomes between TL group and Control

group

Time-lapse group(n¼80) Control group(n¼80) P value

Age(yrs) 30.31�3.53 30.55�3.06 0.32

Oocytes retrieved(n) 11.35�3.0 10.81�2.78 0.12

2PN(n) 8.21�2.30 7.71�2.33 0.09

good quality embryos(n) 4.63�2.22 3.65�1.84 0.0014

Embryos transferred(n) 2.02�0.22 2.01�0.19 0.38

Implantation rate(%) 48.77% ( 79/162) 43.48% (70/161) 0.34

Clinical pregnancy rate(%) 70.00% (56/80) 61.25% (49/80) 0.24

On-going pregnancy rate(%) 63.75% ( 51/80) 56.25% (45/80) 0.33

P< 0.05 were regarded as significant difference.

CONCLUSION: This prospective cohort study result indicated that
culturing embryos by TM significantly improved the embryo quality.The
elevated clinical outcome was attributed to a combination of stable culture
conditions and the group culture in microwells.
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LOW OXYGEN TENSION INCREASE MITOCHONDRIAL MEM-
BRANE POTENTIAL AND IMPLANTATION ABILITY BY
ENHANCED EXPRESSION OFANTIOXIDANT GENES IN MOUSE
BLASTOCYST CULTURED IN VITRO. Y.-I. Ma,a C.-H. Chen,b

J.-W. Wang,b C.-R. Tzeng.a aCenter for Reproductive Medicine & Sciences-
Taipei Medical University, Taipei, Taiwan; bDepartment of Obstetrics & Gy-
necology 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 pregnancy rate,
when compared with normaxic condition (20% O2). However the bene-
ficial effect of low oxygen tension in embryogenesis remains unclear.
This study aimed to investigate the expression of oxygen and antioxidant
genes in mouse embryo cultured under hypoxic and normaxic condi-
tions.

DESIGN: A control study of animal experiment in a university hospital.
MATERIALS AND METHODS: The 2-cell ICR mouse embryos were

cultured to blastocyst stage under 3% O2 tension (N¼186) and 20% O2 ten-
sion (N¼189), respectively. The blastocysts were collected from each exper-
iment. The expression of oxygen-related genes (HIF-1a and HIF-2a) and
antioxidant genes (MnSOD and PRDX5) were analyzed by real-time RT
PCR. Protein levels were validated by Immunofluorescence analysis. The
apoptosis and mitochondrial membrane potential (mtMP) were assessed by
TUNEL and JC-1 stain, respectively. Student‘s t test or one-way ANOVA
test was used to evaluate statistical significance.

RESULTS: The blastocyst formation and hatching rate (Mean � SE)
increased significantly in 3% O2 group when compared to 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 MnSOD and PRDX5 were also signifi-
cantly increased seven to eight fold in 3% O2 group, compared to 20% O2
group (P<0.05). Immunofluorescence staining showed the intensity of
MnSOD 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.
Although HIF-1a and HIF-2a mRNA level was similar in two groups,
apoptotic index was significantly higher in 20% O2, compared with 3%
O2 group (P<0.05). The 3%O2 blastocyst also showed a significantly higher
mtMP compared with 20% O2 group.

CONCLUSION: This study has proposed that lower O2 tension may
improve embryo development and viability by increased antioxidant en-
zymes, it provides more conducive environment by up-regulation of LIFR
to increase implantation ability and by increased mtMP to stimulate mito-
chondrial activity against apoptosis during implantation period. All these ef-
fects are initiated and regulated by HIF-2a, which acts as key mediator in
hypoxic environment.
Supported by: NSC 99-2314-B-038003-MY3.
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GROWTHFACTORSASSOCIATEDWITHEMBRYOCO-CULTURE
ANDAUTOLOGOUSGRANULOSACELL CLUSTERS COMPARED
TO REGULAR EMBRYO CULTURE IN IVF. A. Vithoulkas,a

M. Levanduski,b V. T. Goudas,a,c K. Illmensee.a aGenesis Fertility Center,
Patra, Achaia, Greece; bEmbryoserv Corp, Riverdale, NJ; cAdvanced
Fertility Services, New York, NY.

OBJECTIVE: To investigate and compare the presence of various growth
factors in human embryo culture with and without autologous granulosa cell
supplementation.
DESIGN: Randomized prospective comparative study.
MATERIALSANDMETHODS: 17 IVF couples participated in the study.

In each case, half of MII-oocytes were randomly assigned to co-culture
(group I) and regular culture (group II), treated for ICSI and cultured in mi-
crodrops of Irvine Cleavage Medium (15% HSA). On day-3, 50ml of the cul-
ture supernatants from group I, II and autologous granulosa clusters cultured
alone (control group C), were collected and stored frozen. Supernatants were
analysed for 7 growth factors (EGF, FGF-1, FGF-2, VEGF-A, VEGF-C,
VEGF-D and Leptin) with the Luminex method using Milliplex panels by
Lab Supplies Inc., Athens, Greece.
RESULTS: VEGF-A and VEGF-C were found in statistically significant

levels in groups I and C (control), whereas not detectable in group II. For
VEGF-A groups I and C the p values are < 0.005 and < 0.01respectively.
For VEGF-C group I and C the p values are < 0.05 and < 0.01 respectively
(two-tailed t-test). FGF-2 concentrations are presented in Table 1 but differ-
ences between group I and C are not statistically significant.

TABLE 1.

Growth Factor VEGF-A

Case # 1 2 3 4 5 6

Group I (pg/ml) 2086.5 4013.5 3451.5 1455.5 2520.5 3806.5

Group II (pg/ml) 7.5 14.5 5 57.5 6.5 55.5

Group C (pg/ml) 680.5 2159.5 1262.5 901.5 912.5 1340.5

Growth Factor VEGF-C

Case # 1 2 3 4 5 6

Group I (pg/ml) 99 158 93 6 16 35.5

Group II (pg/ml) 0.1 0.1 0.1 0.1 0.1 0.1

Group C (pg/ml) 20 34 29 6 1.5 1

Growth Factor FGF-2

Case # 1 2 3 4 5 6

Group I (pg/ml) 114 98.5 4.5 22.5 26.5 9.5

Group II (pg/ml) 0.5 0.5 0.5 0.5 0.5 0.5

Group C (pg/ml) 455 446.5 19.5 103.5 30.5 483.5

Concentration (netMFI ¼ pg/ml) of growth factors VEGF-A, VEGF-C
and FGF-2 in supernatants of human embryo culture supplemented with
(group I) and without (group II) granulosa cell clusters, and in controls
(group C). Differences were observed at the levels of all 3 growth factors
VEGF-A, VEGF-C and FGF-2 and also between the 17 cases investigated
(see Table 1, six cases presented). EGF and FGF-1 were detectable in very
low concentrations in group I and C. VEGF-D and Leptin could not be
detected.
CONCLUSION: Autologous granulosa cell clusters added to oocyte cul-

ture contribute measurable levels of growth factors VEGF-AVEGF -C and
FGF-2. This may explain the improved embryo development previously re-
ported (Fertil Steril, 96, 3 suppl, S59, 2011).
Supported by: Ferring Hellas and Genesis Fertility Center.
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FOLLICLE NUMBER AND SIZE AS PREDICTORS OF PREG-
NANCY OUTCOME IN UNEXPLAINED INFERTILITY COUPLES
TREATED WITH CLOMIPHENE CITRATE AND INTRAUTERINE
INSEMINATION. G. M. Bareh,a R. D. Robinson,a H. Caddell,a

T. Falcone,b R. R. Schenken.a aReproductive Endocrinology and Infertility,
University of Texas Health Science Center, San Antonio, TX; bReproductive
Endocrinology and Infertility, Cleveland Clinic Foundation, Cleveland, OH.

OBJECTIVE: Ovulation inductionwith intrauterine insemination (IUI) in-
creases pregnancy rates in couples with unexplained infertility. However, the
optimal number or size of follicles required to achieve pregnancies and live
births is unknown. Our objective was to evaluate whether the number and/or
size of mature follicles in patients with unexplained infertility treated with
Clomiphene Citrate (CC) and intrauterine insemination are predictors of
pregnancy and live birth rates.

DESIGN: Retrospective cohort study from two academic institutions.
MATERIALSANDMETHODS: 414 treatment cycles of couples from the

infertility clinics at UT Medicine San Antonio, Texas and the Cleveland
Clinic, Cleveland, Ohio were included. All couples were diagnosed with un-
explained infertility and were treated with CC and IUI between 2005-2012.
Primary outcomes were pregnancy rate and live birth rate and analyzed by the
number and size of mature follicles. The secondary outcome analyzed was
the multiple pregnancy rate. Statistical analysis using Chi Square, T tests
and logistic regression was performed as appropriate. P < 0.05 was consid-
ered statistically significant.

RESULTS: Pregnancy rates significantly increased in women with two
dominant follicles (defined as >16 mm). Similarly, there was a higher
live birth rate in patients found to have two or three mature follicles in
comparison to a single follicle, P<0.05. In addition, pregnancy rates
significantly increased when the size of the mature follicle was R 18-20
mm (OR ¼ 1.92, 95% CI [1.35, 2.72]; P ¼ 0.0003) and > 20mm (OR
1.56, 95% CI [1.12, 2.18], P ¼ 0.0084). The probability of a live birth
also increased when the size of the mature follicle was R 18-20 mm
(OR ¼ 1.90, 95% CI [1.28, 2.81; P ¼ 0.0014) and > 20mm (OR 1.86,
95% CI [1.28, 2.72], P ¼ 0.0012.) A higher rate of multiple gestations
was found with three or more mature follicles but this was not statistically
significant.

CONCLUSION: Higher pregnancy and live birth rates are achieved in pa-
tients with unexplained infertility treated with CC and IUI when patients
have at least two mature follicles with sizeR18 mm. A prospective random-
ized trial is needed to confirm our findings.
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INTRAUTERINE INSEMINATION (IUI) IN PATIENTS WITH SIN-
GLE PATENT TUBE. A RETROSPECTIVE REVIEW TO ANALYZE
CANCELLATION RATE, PREGNANCY RATE AND TO IMPROVE
PRETREATMENT COUNSELLING. V. Rajagopal,c S. Chamberlain,a

G. Weston.a,b aCityBabies, Vic, Australia; bDepartment of O&G, Monash
University, Vic, Australia; cAngliss Hospital, Vic, Australia.

OBJECTIVE: To determine the probability to proceed with IUI in patients
with single patent tube who commence ovarian stimulation (OS).To estimate
the cancellation rate and to determine if there is a difference in pregnancy rate
between patients with single or bilateral(b/l) patent tube.

DESIGN: Retrospective Study.
MATERIALS AND METHODS: Retrospective analysis of data from the

entire cohort of patients undergoing OS with Follicle Stimulating Hormo-
ne(FSH) (with single or b/l patent tube, undergoing IUI orTimed Intercour-
se(TI)) at Citybabies, Melbourne between January 2012- January 2013.We
hypothesized that results obtained from entire cohort provided a theoretical
prediction of chances to proceed with IUI and compared this with results
from cycles of patients with single patent tube.

RESULTS: Totally 154 patients underwent 338 cycles.This includes pa-
tients with b/l patent tube undergoing OS and IUI (N¼134) 290 cycles, b/l
patent tube undergoing OS and TI (N¼4) 7 cycles, single patent tube under-
going OS and IUI (N¼16) 41cycles. In the entire cohort: Follicles were seen
on left ovary in 104 cycles(30.8%).In 122 cycles(36.1%)follicles were seen
on right ovary and in 112 cycles(33.1%)follicles were on both ovaries.Based
on this,the probability to proceed with IUI in a patient with single patent tube
is 63.9%-69.2%. In patients with single patent tube: Follicles were on left

ovary in 16 cycles(39%),on right ovary in 11cycles(26.8%)and on both
ovaries in 14 cycles(34.1%).Based on the treatment cohort,patients with sin-
gle patent tube underwent IUI after OS in 60.9%-73.2%. This is statistically
similar to results obtained from entire cohort(P:0.95). Cycle cancellation
rates were significantly high in patients with single patent tube 34.1% vs
5.1% in patients with b/l patent tubes.(P<0.001). Pregnancy rate was higher
in patients with b/l patent tube based on Intention to treat analysis-13.4% vs
9.7% in patients with single patent tube(P-0.68).Pregnancy rate was similar
based on On treatment analysis-14.2%vs 14.8%(single patent tube).Preg-
nancy rate per patient was also similar among both groups 29.1%(b/l patent
tube) and 25%(single patent tube).
CONCLUSION: In patients with single patent tube who start an OS cycle

the chances of proceeding to IUI is approximately 60%-70%.Cycle cancella-
tion rates are significantly higher in patients with single patent tube.Most of
the time it is due to absence of follicle on the side of patent tube.Pregnancy
rate was similar among both groups based on on treatment analysis and preg-
nancy rate per patient was also similar.
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THE INFLUENCE OF BODY WEIGHT ON SERUM FSH CONCEN-
TRATION AND OVARIAN RESPONSE TO HP-HMG IN
CONTROLLED OVARIAN STIMULATION CYCLES. B. M. Klein,a

A. Chakraborty,a L. Helmgaard,b J.-C. Arce.b aGlobal Clinical R&D (Bio-
metrics), Ferring Pharmaceuticals, Copenhagen, Denmark; bGlobal Clinical
R&D (Reproductive Health), Ferring Pharmaceuticals, Copenhagen,
Denmark.

OBJECTIVE: To explore the impact of female body weight on serum FSH
concentration and ovarian response parameters following controlled ovarian
stimulation with HP-hMG in IVF/ICSI patients.
DESIGN: Retrospective analysis of 737 IVF/ICSI patients undergoing

controlled ovarian stimulation with HP-hMG in two large randomized,
assessor-blind, controlled, multicenter trials conducted with the long
GnRH agonist protocol (MERIT trial1) and the GnRH antagonist protocol
(MEGASET trial2).
MATERIALS AND METHODS: Patients were stimulated with a fixed

starting dose of HP-hMG (MENOPUR, Ferring Pharmaceuticals) of 225
IU/day in the long agonist protocol and 150 IU/day in the antagonist protocol
for the first five days and adjusted individually thereafter. In both trials, rhCG
(250 mg) was given when R3 follicles were R17mm. ANCOVA models
adjusted for AMH at start of stimulation were used to assess the influence
of body weight on serum FSH and ovarian response parameters (estradiol
and number of oocytes retrieved). Serum AMH, FSH and estradiol were
analyzed by a central laboratory. Body weight at start of stimulation was
62.7�8.5 kg and 60.6�6.8 kg, respectively, in the long agonist and antago-
nist trials.
RESULTS: SerumFSHconcentrations at stimulation day 6 (i.e., around the

time of reaching steady state) and at the end of stimulation were in both trials
significantly (p<0.001) inversely related with the patient’s body weight,
meaning that serum FSH concentrations decreased by increasing body
weight. Body weight also had a significant inverse relation with serum estra-
diol at the end of stimulation (p<0.01) and with the number of oocytes
retrieved (p<0.05) in both trials. One oocyte less was retrieved for every 12
kg increase in body weight when using 150 IU/day as starting dose in the
antagonist protocol or 225 IU/day as starting dose in the long agonist protocol.
CONCLUSION: Body weight has a significant impact on serum FSH

concentrations and consequently ovarian response in IVF/ICSI patients
undergoing controlled ovarian stimulation with HP-hMG. Therefore, further
considerations should be given to the patient’s body weight when developing
individualized gonadotropin dosing regimens.
Supported by: Ferring Pharmaceuticals.
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IN GNRH ANTAGONIST TREATMENT DOES GONADOTROPIN
DOSE REDUCTION DURING STIMULATION AFFECT CLINICAL
PREGNANCY RATE? S. Khalid, J. Kelly, F. Sutton, C. Harrity,
N. Purandare, K. Deignan, C. Coughlan, E. Mocanu. HARI Unit, Dublin
1, Dublin, Ireland.

OBJECTIVE: To assess if clinical pregnancy rates are affected by a
decrease in FSH dose on day 5 of stimulation in women that undergo IVF/
ICSI in an antagonist protocol when compared to dose reduction on day 6
or further.
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DESIGN: A retrospective cohort study performed in an academic tertiary
ART centre.

MATERIALS ANDMETHODS:We identified all antagonist IVF/ICSI
treatment cycles perfomed between January 2011 and January 2013.
Routinely, treatment data was prospectively collected in an electronic
healthcare record database. then patient medical notes were manually
reviewed for information accuracy. All cases where the FSH dose
was reduced were identified and outcomes compared based on whether
the FSH dosage step down occurred on day 5, day 6, or further in the
cycle. Based on unit protocol the GnRH antagonist was commenced on
day 5.

The following parameters were measured: female age, AMH and FSH
levels, day the FSH dose was reduced and indication, largest follicular size
at day of reduction , E2 level on the day of reduction, any subsequent drop-
ping of E2 level, triggering medication and dosage, total oocytes retrieved
and clinical pregnancy rates.

RESULTS: During the study period we identified 2,155 IVF/ICSI cy-
cles, of which 550 were antagonist protocols (25.5%). The FSH dose
was reduced in 111 antagonist cycles (20.2%). Nine cases were excluded
as they were female oncology patients attending for cryopreservation, and
after review of patient medical records 84 patients were suitable for inclu-
sion. The FSH dose was reduced in 26 cases on day 5, and in 54 cases on
day 7 or further. Clinical pregnancy rates were 37.0% (10/27) for day 5
dose reduction versus 33.3% (19/57) for day 7 or more (p¼ 0.73).
Mean number of oocytes collected was 16.8 for the day 5 group versus
14.1 for day 7 or further (p¼0.49). Oestradiol levels dropped in 7 cases
following FSH dose reduction, with one progressing to an elective freeze
all, and 2 clinical pregnancies in the 6 cases where a transfer occured
(CPR ¼ 33.3% per transfer). E2 levels continued to rise in 77 cases,
with 9 resulting in a freeze all and 28 clinical pregnancies in the 68
tranfsers (CPR¼ 41.2% per transfer). These differences were not signifi-
cant (p¼0.95).

CONCLUSION:When required, the timing of the reduction in the dose of
gonadotropin during ovarian stimulation using antagonist protocol does not
have any effect on the number of oocytes retrieved or clinical pregnancy
rate. A drop in E2 levels associated with FSH dose reduction has no effect
on the clinical pregnancy rate.
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WHAT IS THEBEST PREDICTOROFOVARIANHYPERSTIMULA-
TION SYNDROME?ACOHORTANALYSISOFMORETHAN12,000
IN-VITRO FERTILIZATIONCYCLES. T. B. Tarlatzi,a C. A. Venetis,b

F. Devreker,a Y. Englert,a A. Delbaere.a aFertility Clinic, Erasmus Hospital,
Universit�e Libre de Bruxelles, Anderlecht, Brussels, Belgium; bWomen’s &
Children’s Health, St. George Hospital, University of New South Wales,
Kogarah, New South Wales, Australia.

OBJECTIVE: To identify the best marker for the prediction of severe
ovarian hyperstimulation syndrome (OHSS) before triggering final oocyte
maturation.

DESIGN: Retrospective analysis of all consecutive IVF/ICSI cycles per-
formed during a 24-year period (1990-2013) in a single University fertility
centre.

MATERIALS AND METHODS: All fresh IVF cycles where ovarian
stimulation was performed with the daily use of gonadotrophins and
GnRH analogues and where triggering of final oocyte maturation was
induced with the administration of human chorionic gonadotrophin (hCG)
were analyzed (N¼ 12,879). In none of the cycles was hCG used as luteal
support. Classification of OHSS was performed in all cases according to
the Golan et al. (1989) criteria. The primary outcomemeasure was the occur-
rence of severe OHSS. Logistic regression and receiver operating character-
istic (ROC) analyses were used in order to evaluate the predictive
performance of various markers.

RESULTS: OHSS occurred in 315 (2.4%, 95% CI: 2.2-2.7) and severe
OHSS was diagnosed in 27 cycles (0.21%, 95% CI: 0.14-0.30). Logistic
regression analyses identified the total number of follicles R10mm in
mean diameter (TF), the estradiol levels (E2) on the day of hCG, the total
dose of gonadotrophins and the duration of stimulation as significant
predictors of severe OHSS. ROC analyses indicated that the TF had the
best capacity to discriminate between cycles with or without severe
OHSS.

Cycles in which more that 15 TF were observed on the day of hCG had
markedly increased risk of being complicated with severe OHSS (OR:
37.4, 95% CI: 11.2-124.2).

CONCLUSION: The number of TF on the day of hCG represents the
best predictor of severe OHSS in IVF cycles before triggering final
oocyte maturation. The presence of more than 15 TF is associated with
a dramatic increase in the risk for severe OHSS and in such cases the
use of specific countermeasures against OHSS should be strongly consid-
ered.
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OPTIMAL USAGE OF DUAL TRIGGER TO PREVENT OHSS IN A
LONG-PROTOCOL IVF CYCLE. Y. H. Jung, Y. Y. Kim,
M. H. Kim, Y. J. Yoo, J. D. Jo. Infertility Clinic, ElleMedi OB/GYn, Chang-
Won, GyeongNam, Republic of Korea.

OBJECTIVE: When a patient undergoing an long protocol IVF cycle has
high risk of severe OHSS, rescuing the cycle by withdrawing the agonist, re-
placing (adding) it with an antagonist and triggering with a GnRH agonist has
been considered. However, we underwent lower the number of oocytes
retrieval in GnRH agonist trigger group. Therefore we aimed to compare out-
comes between trigger with GnRH agonist and dual trigger (GnRH agonist
and low dose hCG). In addition, optimal hCG dosage is investigated in
dual trigger with combination of gonadotropin-releasing hormone agonist
and human chorionic gonadotropin.
DESIGN: A prospective clinical study.
MATERIALS ANDMETHODS: We evaluated total 26 high responder pa-

tientswith a long protocol during 2009�2013.Wemonitored bymeasuring the
follicle number and serum E2 level on day 7 of the cycle. On the first day of
monitoring, we observed that serum E2 was 500�1500pg/mL and 10�20 fol-
licles were >10mm in each ovary. For these patients, we applied that agonist
was interrupted and the antagonist (0.25mg/day) administrated 1-3 times (de-
pending on a patients) until the day of hCG trigger. When at least two follicles
had reached 18mm diameter, final follicular maturation was induced with
GnRHagonist (Group I, n¼7), dose of 1000 IUhCGandGnRHagonist (Group
II, n¼8) or 2000 IU hCG and GnRH agonist (Group III, n¼10).
RESULTS: The number of retrieved oocytes in Group I was significantly

lower than those in Group II and Group III (4.7�1.5 vs. 10.0�3.7 vs.
20.2�6.8, p<0.01). The oocyte retrieval rate was the highest the Group III
(p<0.01). However, no significant difference was observed in fertilization
rate (66.7% vs. 67.5% vs. 61.4%) and cleavage rate (86.4% vs. 90.7% vs.
93.5%). Clinical pregnancy rate was significantly higher in group II
(75.0%) and III (70.0%) than that in group I (14.3%, P<0.05) However,
group II and III didn’t find significant differences. And there was 1 case of
mild OHSS in the group III but none in the group II.
CONCLUSION: For higher responders of a long protocol IVF cycle, dual

trigger with a combination of GnRH agonist and low dose hCG (1000 IU) is
induced the prevention of OHSS, successful high oocyte retrieval rate and
ultimately increased pregnancy outcome.
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DUALTRIGGERWITHGNRHAGONIST (GNRHA) ANDVARYING
DOSES OF HCG INCREASES THE BLASTULATION RATE
AMONGST HIGH RESPONDERS. M. D. Werner,a E. J. Forman,a,b

K. H. Hong,a J. M. Franasiak,a S. A. Neal,b R. T. Scott, Jr.,a,b aREI,
RWJ, Rutgers, Basking Ridge, NJ; bRMA NJ, Basking Ridge, NJ.

OBJECTIVE: GnRHa trigger reduces ovarian hyperstimulation syndrome
(OHSS) risk while maintaining acceptable clinical outcomes. The impor-

TABLE 1. Predictive performance of the various markers

Marker

Logistic

regression

OR (95% CIs)

ROC analysis

AUC (95% CIs)

Optimal cut-off

(Sens/Spec)

FolliclesR10 mm 1.18 (1.15-1.20) 0.898 (0.892-0.903) >15 (88.9/82.4)

E2 on the day of

hCG (1000 pg/mL)

2.3 (1.69-3.14) 0.776 (0.769-0.783) R2.18 (88.9/62.0)

Duration of

stimulation (days)

0.91 (0.83-0.99) 0.576 (0.567-0.584) %10 (66.7/54.1)

Total dose of

gonadotrophins (1000 IU)

0.18 (0.09-0.36) 0.813 (0.806-0.820) %1.65 (81.5/72.7)
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tance of sufficient LH stimulation is evidenced by improved oocyte yield and
outcomes when adding hCG. However, there are little data addressing the
issue as to whether the addition of an agonist induced FSH surge increases
yield, or whether the presence of the endogenous surge allows a reduction
in hCG without diminishing outcomes. This study evaluates the outcomes
in GnRH-a trigger cycles with varying dose of hCG augmentation,
comparing them to cycles triggered with hCG alone to determine if a dual
trigger benefits high responders.

DESIGN: Matched case-control.
MATERIALS AND METHODS: All first GnRH antagonist cycles from

2012-2014 in which a GnRHa trigger was used were analyzed. These patients
received varying doses of hCG (0, 1500, 2500, 5000, and 10000 IU) at the
time of the 1st GnRHa injection. The following criteria were used to select
controls: 1. full dose hCG; 2. retrieval< 6months of study case; 3. agewithin
1 year; and 4. follicles>14 mm at time of trigger (� 3 follicles). Usable blas-
tocysts are those embryos deemed suitable for transfer or vitrification. The
usable blastocyst rate is the number of usable blastocysts divided by the num-
ber of follicles >14 mm at time of trigger. Paired t-tests were performed for
all comparisons.

RESULTS: 365 GnRHa cases and 365 matched controls were identified.
Dual trigger with GnRHa and hCG resulted in more usable blastocysts and
a higher conversion rate from mature follicle to usable blastocysts in the
groups receiving 1,500, 2,500, and 5000, of hCG.

Comparison in usable blast rate between hCG alone vs. Lupron& varying doses

of hCG

Dose of
hCG added to
GnRH-a
trigger (IU) N

Usable Blasts
hCG only

Group (N; % of
mature follicles)

Usable Blasts
hCG only

Group (N; % of
mature follicles) P-value

0 16 7.7, 42% 7.4, 40% 0.9
1500 233 5.6, 38% 7.3, 46% <0.001
2500 33 5.2, 37% 9.4, 64% <0.001
5000 43 4.9, 36% 6.6, 48% 0.03
10000 40 4.0, 36% 4.8, 45% 0.3

CONCLUSION: The addition of GnRH-a to hCGwhen triggering high re-
sponders increases usable blastocyst yield. A randomized dose ranging study
evaluating both GnRH-a use and optimal hCG dose is needed to verify these
results and confirm that these blastocysts maintain equivalent implantation
rates when transferred.
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SAFETYAND EFFECACY OF LETROZOLE FOR OVULATION IN-
DUCTION INCLOMIPHENE-RESISTANTPOLYCYSTICOVARIAN
SYNDROME PATIENTS WITH SYSTEMIC LUPUS
ERYTHEMATOSUS. O. M. Shaaban,a D. H. El-hammady,b

S. A. Salman,a D. A. Attallah,c T. A. Farghaly,a H. A. Abdel-Hafeez.d aDe-
partment of Obstetrics and Gynecology, Faculty of Medicine, Assiut, Egypt;
bDepartment of Rheumatology and Rehabilitation, Faculty of Medicine, As-
siut, Egypt; cDepartment of Dermatology, Andrology, and Venereology, Fac-
ulty of Medicine, Assiut University, Assiut, Egypt; dDepartment of Clinical
Pathology, Faculty of Medicine, Assiut University, Assiut, Egypt.

OBJECTIVE: Systemic Lupus erythematous (SLE) patients are liable to
ovarian hyperstimulation syndrome especially when gonadotrophins are
added to the ovarian induction protocol. The current study test the safety
and efficacy of aromatase inhibitor letrozole in anovualtory polycystic
ovarian syndrome patients (PCO) who were diagnosed to have SLE.

DESIGN: a prospective cohort study.
MATERIALS AND METHODS: Twenty SLE patients with primary or

secondary infertility who were previously diagnosed to have clomiphene
resistant PCO were included in the study. Participants who were diagnosed
to have SLE (according to 1997 American Collage of Rheumatology Revised
Criteria for Classification of SLE) and had previous unsatisfactory results af-
ter receiving 150 mg CC daily from day 2-6 of the cycle for at least 4 cycles
(clomiphene resistant) were approached for participation. Letrozole had
given orally (5.0-7.5 mg) from day 2-6 of the cycle. The main outcomes

were number and size of follicles, endometrial thickness and successful
ovulation, pregnancy and multiple pregnancy rates as well as side effect of
the drug treatment. The statistical analysis was done using Chi-square and
Fischer exact tests.
RESULTS: The mean age of study participants was 29.1�3.0 years with

BMI of 28.7 �2.2. The mean parity of the study cohort was 0.55 �0.76 of
and mean number of previous abortions of 1.9 � 1.9. The mean duration
of infertility was 3.5 � 2.1. Basal FSH was 5.4 �1.6 and basal LH was 8.4
�2.4. Successful ovulation has been achieved in 55% of cases and clinical
pregnancy encountered in 35 % of this cohort. Multiple pregnancy encoun-
tered in 3.0% of the study participants. None of the study participants devel-
oped ovarian hyperstimulation or any other serious side effect from the
treatment.
CONCLUSION: Oral administration of letrozole is an effective and safe

agent for induction of ovulation in clomiphene citrate resistant polycystic
ovarian syndrome patients with SLE.
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LETROZOLE AS AN ADJUNCT IN GNRH ANTAGONIST CYCLES
IMPROVES IVF OUTCOME IN POOR RESPONDERS. L. Sekhon,b

J. A. Lee,a M. Whitehouse,a A. B. Copperman,a,b L. Grunfeld.a,b aRepro-
ductive Medicine Associates of New York, New York, NY; bObstetrics, Gy-
necology and Reproductive Science, Icahn School of Medicine at Mount
Sinai, NY, NY.

OBJECTIVE: There is a lack of consensus regarding the ideal manage-
ment of patients with poor response to ovarian stimulation. Letrozole (Lz) in-
creases endogenous gonadotropin (GND) release, without competing with
endometrial estradiol (E2) receptors. We seek to elucidate whether adding
Lz in the early follicular phase of a GnRH antagonist (GA) stimulation cycle
improves IVF outcome in poor responders.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We included 90 poor responders,

comparing baseline characteristics and IVF outcomes from prior GA cycle
vs. subsequent GA cycle with added follicular phase Lz (LzGA). Student’s
T-test and chi-square analysis were used with significance at p<0.05.
RESULTS: An interval of 0.36�0.5 years passed between GA and subse-

quent LzGA cycles. Patient age, BMI and basal antral follicle count were
similar among both cycles. LzGA had higher Day 3 (D3) FSH (9.1�0.5 vs.
7.6�4.5, p<0.05) and lower peak E2 levels (515.7�377.7 vs. 917.9�639,
p<0.05). The proportion of follicles reaching >14mm (53.6% vs. 56.3%)
and number of mature oocytes retrieved (232 vs. 216) were comparable be-
tween LzGA and GA, respectively. LzGA had a lower fertilization rate
(15.2%vs. 24.1%, p<0.05). Therewas a non-significant trend towards higher
implantation rate (25.5% vs. 19.6%) and ongoing pregnancy rate (35.7% vs.
28.1%) in LzGA. LzGA had thicker endometrium at time of embryo transfer
(9.8�2.4mm vs. 8.9�2.11mm, p<0.05) and yielded greater high quality D3
(132 vs. 69) and Day 5 embryos (D5) (32 vs. 24). LzGA received a mean Lz
dose of 22.95�7.2mg and required less total amounts of FSH (9237.1�3869
vs. 11714�3755, p<0.05) and HMG (5451.2�3382.1 vs. 6528.7�4232,
p<0.05). 43.3% of LzGA were cancelled vs. 45.6% of GA. Of cancelled
GA (n¼41), 56.1% yielded 115 mature oocytes with LzGA stimulation, of
which 46.1% fertilized. 21 D3 and 11 D5 embryos were transferred, with
18.8% implantation rate and 15.6% ongoing pregnancy rate.
CONCLUSION: LzGA reduced GND requirement and demonstrated a

trend towards improved implantation and ongoing pregnancy rates. 56% of
the poorest responders (with <4 mature follicles in previously cancelled GA
cycles) had oocytes retrieved with LzGA, resulting in 18.8% implantation.
While Lz did not improve overall oocyte quality, it may improve oocyte quan-
tity in poorly responding patientswithout adversely affecting the endometrium.
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THE COMBINATION OF DHEA, TRANSDERMAL TESTOS-
TERONE AND GROWTH HORMONE AS AN ADJUVANT THER-
APY IN ASSISTED REPRODUCTIVE TECHNOLOGY IN
PATIENTS WITH DOR BELOW 40 YEARS OF
AGE. B. Haydardedeoglu,a A. Z. Isik,b E. B. Kilicdag.a aObstetrics and
Gynecology, Baskent University, Adana, Turkey; bIrenbe IVF Center, Izmir,
Turkey.

OBJECTIVE: This study evaluated the outcome of IVF/ICSI cycles where
combination of 12 weeks DHEA administration with the addition of
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transdermal testosterone for the last 4 weeks and late luteal phase start GH
supplementation before the commencement of COH in DOR patients who
had previously cancelled/failed IVF/ICSI cycles.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: We compared 44 cycles in 33 females

that had resulted in cancellation or pregnancy failure with 37 cycles
where a novel treatment protocol was applied which we called ISIK pro-
tocol (IP), consisting of 12 weeks of DHEA 75 mg/d in combination with
25 mg transdermal testosterone gel daily for last 4 weeks and late luteal
start 3IU GH administration before the start of COH. We also define a
control which was totally 51 patients that had 102 conventional IVF/
ICSI cycles.

RESULTS: The duration of COH cycles, number of follicles >14 mm,
number of oocytes, number of metaphase 2 oocytes and fertilisation rate
were significantly higher in the IP. The clinical pregnancy rate per embryo
transfer of the IP was 38.2% (13/34). The cancellation rate of cycles
decreased significantly from 54.5 % (24/44) to 8.1% (3/37) with the IP, while
the ongoing pregnancy rate was 35.3% (12/34 embryo transfer). However,
CPR and OPR in control group were significantly lower than IP (22%,
10% respectively).

TABLE 1. Basal characteristics of study groups

Conventional

Protocol Control

Group (n¼128)

Conventional

Group (n¼44)

Isik Protocol

(n¼37) p

Age 33,94�3,38 33,34�4,29 NS

FSH 14,49�14,78 11,7�12,9 NS

AMH 0,26�0,15 0,17�0.09 0,038

Duration of infertility 5,67�4,33 4,54�2.91 NS

E2 level on the day of hCG 598,15�683,09 491,68�464,34 520,6�566,78 NS

P4 level on the day of hCG 0,84�1,55 0,77�1,14 0,43�0,25 NS

Endometrium thickness 9,4�1,86 9,43�2,02 9,38�2,14 NS

Duration of COH 8,96�2,21 8,0�3,23 10,44�3,3 0,02

Total Gonadotrophin use 2253,12�1174,36 1869,07�1043,66 2307,03�1238,58 NS

The number of

follicle >14mm

3,57�2,14 3,52�2,49 5,38�2,96 0,003

The number of oocytes 3,48�2,06 2,2�2,26 4,31�2,79 0,001

The number of M II 2,09�1,59 1,92�2,06 3,34�1,9 0,003

The number of GV 0,75�1,15 0,41�0,64 0,93�1,28 NS

Fertilisation rate 55,35�35,32 41,31�37,07 67,16�30,96 0,04

The number of transferred

embryos

1,26�0,59 1,44�0,51 1,5�0,5 NS

The number of grade

1 embryos

0,32�0,58 0,5�0,61 0,34�0,48 NS

The number of grade

2 embryos

1,0�0,53 0,88�0,75 1,14�0,64 NS

CONCLUSION: Our study has shown that even the poorest responders
could achieve clinical pregnancy after inducing ovarian folliculogenesis
with a combination of transdermal testosterone, DHEA and GH.
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TEN YEARS EXPERIENCE WITH POOR RESPONDER PATIENTS
FULFILLING BOLOGNA CRITERIA. B. Ozmen,a G. E. Pabuccu,b

O. Kan,a M. Sonmezer,a C. S. Atabekoglu,a B. Berker,a R. Pabuccu.b aOb&-
Gyn, Ankara University, Ankara, Turkey; bOb&Gyn, Ufuk University, An-
kara, Turkey.

OBJECTIVE: To compare the cycle outcomes of different regimens in
poor responders undergoing IVF/ICSI.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Computerized data concerning COH

and embryological outcomes of 534 patients who underwent COH for
IVF/ICSI at Ankara University School of Medicine and at Centrum Clinic
IVF Center between 2004 and 2013 were retrospectively analyzed. All
patients had at least two of the defined features of bologna criteria. Pa-
tients were allocated to group 1 (Microdose flare-up, MF), group 2 (luteal
estrogen protocol , LE), group 3 (Aromatase Inhibitor,AIs) and group 4
(GnRH antagonist, Gant). A sample size of 75 cases (totally 300 cases)
per group is essential detect a difference in retrieved oocyte means (power

of 81% and a P value set at 0.05) using a one-way ANOVA study and F-
Test.
RESULTS: All data was demonstrated in Table 1. The pregnancy rates and

COS outcomes were all found as lower as half in all groups when female part-
ner age > 40 years-old.

Cycle and Stimulation Outcomes among Groups

(mean�sd)

Group 1:MF

(n¼110)

Group 2:LE

(n¼75)

Group 3:AIs

(n¼165)

Group 4:

Gant (n¼184) P value

Age (year) 36,1�5,8 36,6�6,2 36,5�5,7 36,5�5,9 NS

Body mass index 24,6�2,6 24,1�1,8 25�2,4 24�2,2 NS

FSH (mIU/mL) 10,1�4,4 11,2�3,1 10,3�3 10,8�3,2 NS

AMH (ng/dL) (b) 1,3�0,7 1,2�0,6 1,1�1,0 1,3�0,8 NS

Gonadotropins used (IU) 3965�1628 3612�1155 3532�1007 3532�1007 NS

Peak E2 (pg/mL)(a) 1564�703 1936�701 839�534 1785�901 p 0,05

Cycle cancellation

due to non-retrieved

oocytes, or to

25,45%

(28/110)

18,6%

(14/75)

20,6%

(34/165)

25%

(46/184)

NS

Mean oocytes retrieved 4,9�0,6 4,8�0,7 4,2�0,6 4,5�0,5 NS

Fertilization rate (%) 78,8�21,0 84,3�22,2 82,8�19,1 82,8�19,1 NS

No. of embryos

transferred

1,7�0,6 1,5�0,5 1,4�0,6 1,4�0,5 NS

Implantation rate (%) 9,39%

(14/149)

9.37%

(9/96)

8,5%

(16/187)

9,74%

(19/195)

NS

Clinical PRs (%) 12,7%

(14/110)

12%

(9/75)

9,7%

(16/165)

10,3%

(19/184)

NS

Clinical PRs (%)

excluded

cycle cancelations

17,1%

(14/82)

14,75%

(9/61)

12,21%

(16/131)

11,6%

(16/138)

NS

Ongoing PRs (%) 10,9%

(12/110)

10,6%

(7/75)

8,5%

(14/165)

8,7%

(16/184)

NS

Abortion rate (%) 18% (2/11) 22,2% (2/9) 12,5% (2/16) 15,8% (3/19) NS

(a) Statistical importance found between group 3 vs others (b) In cases where
AMH was studied and taken as a criteria (42.8%, 229/534)

CONCLUSION: Albeit innovations, still clinical and ongoing PRs were
disappointing in poor responders fulfilling Bologna criteria.
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IS THERE ANY CLINICAL UTILITY TO MEASURING THE
ESTRADIOL FLARE DURING MICRODOSE (MCD) FLARE
CYCLES? T. G. Nazem, J. D. Kofinas, D. McCulloh, J. A. Grifo,
A. Berkeley. Obstetrics and Gynecology, NYU School of Medicine, New
York, NY.

OBJECTIVE: To determine if measuring the estrogen flare effect after two
days of MCD Lupron in fresh IVF cycles is predictive of cycle outcome.
DESIGN: Retrospective study in an academic institution.
MATERIALS AND METHODS: A retrospective analysis of fresh MCD

flare cycles (n¼326) performed during the years 2006 through 2013 was un-
dertaken. Subgroup analyses were performed on a cohort of patients who did
not receive oral contraceptives (OCPs) prior to initiation of the cycle (n¼89)
versus those who did receive OCPs (n¼237). MCD was usually initiated day
1 of the patient’s menstrual cycle with baseline estradiol levels obtained.
Estradiol levels were then repeated 48 hours later before the initiation of go-
nadotropins. The percent change in estradiol between these two time points
was calculated. Main outcome measures included live birth, number of
mature oocytes, number of grade 2 or better blasts and cycle cancellation.
Receiver operator characteristic (ROC) curves were used to determine the
predictive value of each measure.
RESULTS: Of the 326 patients, 72(22%) were cancelled and did not un-

dergo retrieval. Patients were usually cancelled for poor response, defined
as 3 or fewer follicles greater than 10mm. The subgroup of patients without
OCP priming had 20 cancellations (22%) vs. 51 cancellations (22%) in OCP
primed cycles. The area under the curve (AUC) for all patients for cycle
cancellation was 0.67. For live birth, number of mature eggs greater than
6, and greater than two blastocysts grade 2 or better, the AUCs were 0.55,
0.56, and 0.58 respectively. Subgroup analysis in patients with no OCP prim-
ing showed AUCs for cycle cancellation, live birth, number of mature eggs
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>6, 2 or blastocysts grade 2 or better were 0.75, 0.59, 0.59, 0.54 respectively.
Patients with OCP priming showed AUCs for cycle cancellation, live birth,
number of mature eggs > 6, 2 or blastocysts grade 2 or better of 0.68,
0.59, 0.52, and 0.55 respectively.

CONCLUSION: Measuring the estradiol flare during MCD cycles can
help to predict cancellation but is not predictive of live births, number of
mature eggs > 6 and (2 or more) blastocysts grade 2 or better. Either the
test can be abandoned in MCD cycles, or caution must be exercised when in-
terpreting the test for cycle cancellation as the AUC values indicates poor
performance of this measure.
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REPRODUCTIVE POTENTIAL OF MII OOCYTES FOLLOWING
MINIMAL OR CONVENTIONAL OVARIAN STIMULATION:
ANALYSIS OF 564 TREATMENTCYCLES FROMARANDOMIZED
CLINICALTRIAL. J. J. Zhang, M. Feret, L. Chang, M. Yang, E. Nejat,
D. Bodri. New Hope Fertility Center, New York, NY.

OBJECTIVE: In previous retrospective studies (Patrizio 2009, Stoop
2012) overall oocyte utilization following conventional ovarian stimulation
was found to be constantly low (<5%) and declining even further (<1%)
in >37 years old women. It was suggested that mild ovarian stimulation
could yield eggs of better quality (Inge, 2005). However to date there are
no large-scale analyses available from well-controlled trials on the reproduc-
tive potential of MII oocytes obtained via mild IVF in comparison to conven-
tional stimulation.

DESIGN: Data from an RCT involving 564 patients randomized to mild
(n¼285) (minimal ovarian stimulation with clomiphene, blastocyst culture,
delayed vitrified single embryo transfers) or conventional IVF treatment
(n¼279) (long GnRH agonist protocol, blastocyst culture, fresh and vitrified
transfers of two embryos) in a private infertility center between 2009 and
2013 was analyzed.

MATERIALS AND METHODS: The reproductive potential of MII oo-
cytes (cumulative ongoing pregnancy rate per mature MII oocyte) was calcu-
lated separately for the mild versus conventional IVF group and also
according to three ovarian response categories (minimal: 1-2, mild: 3-6,
and normal to high response: 7-38 mature MII eggs).

RESULTS: In the mild IVF treatment arm a total 1024 MII eggs (mean
3.7�2.8, range: 0-18) originated resulting in 144 (51%) ongoing pregnan-
cies whereas in the conventional IVF arm 2527 MII eggs (mean 10�6.7,
range: 0-38) were retrieved resulting in 185 (66%) ongoing pregnancies.
Whereas in the mild IVF arm the majority of eggs originated from cycles
with minimal (14%) or mild (54%) ovarian response in the conventional
arm most oocytes (88%) originated from normal-to high ovarian response
cycles. Overall MII oocyte utilization rate was twice as high in the mild
IVF group compared with conventional treatment (14% versus 7%, OR:
2.07 95%CI; 1.64-2.61). Egg efficiency was inversely related to ovarian
response categories (22, 15, 10% with mild IVF and 36, 13, 6% with con-
ventional treatments).

CONCLUSION: In %38 year old patients overall MII oocyte utilization
rate was twice as high following mild IVF suggesting that oocytes might
be biologically more effective compared to eggs obtained via the standard
long agonist protocol. Egg efficiency was also inversely related to ovarian
response categories both with mild and conventional IVF treatment. Further
studies involving embryo aneuploidy screening are needed to determine un-
derlying causes to this phenomenon.
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SELECTION OFAN OPTIMAL CONTROLLED OVARIAN HYPER-
STIMULATION METHOD IN RELATION TO THE NUMBER OF
ANTRAL FOLLICLES IN PATIENTS LESS THAN 40 YEARS
OLD. A. Tanaka, M. Nagayoshi, I. Tanaka. Saint Mother Hospital, Kita-
kyushu, Fukuoka, Japan.

OBJECTIVE: It is widely known that one of the most important factors for
the success of assisted reproductive technology treatments is the quality of
the collected oocytes. It is therefore crucial to choose the right method for
controlled ovarian stimulation (COH). We performed this study in order to
choose the optimal COH method based on the number of antral follicles
from January 2011 to December 2012.

DESIGN: Controlled prospective study to choose the optimal controlled
ovarian hyperstimulation method according to the number of antral follicles.

MATERIALS AND METHODS: A total of 1652 patients (2256 cycles)
under 40 years of age randomly received one of three kinds of COH:
GnRH-antagonist + HMG (a); GnRH-agonist + FSH (HMG), short protocol
(b), long protocol (c) after counting the numbers of small antral follicles on
day 3 and randomly choosing fresh or thawed embryo transfer. The total
number of antral follicles were classified into 3 types, few (<5) (I), interme-
diate (5�14) (II) and many (>15) (III). Embryos were cultured for 3�5 days,
and single embryowas transfered. Luteal function was Supported by the pro-
gesterone suppository 600mg/day + oestradiol valerate 2mg.
RESULTS: Pregnancy and miscarriage rates according to the number of

antral follicles [(<5)-I, (5�14)-II, (>15)-III] among the GnRH-antagonist
+ HMG (a), GnRH-agonist + HMG (FSH)-Short (b) GnRH-agonist +
HMG (FSH)- Long (c) protocols were summarized in table.

Pregnancy and miscarriage rates according to the number of antral follicles

among protocols

The number
of antral
follicles I

The number
of antral
follicles II

The number
of antral

follicles III

Protocols (a)
pregnancy rates

56.3%(36/64) 39.0%(128/328) 34.6%(36/104)

Protocols (a)
miscarriage rates

44.4%(16/36) 18.8%(24/128) 33.3%(12/36)

Protocols (b)
pregnancy rates

26.9%(28/84) 31.0%(228/736) 30.8%(32/104)

Protocols (b)
miscarriage rates

28.6%(8/28) 14.0%(32/228) 25.0%(8/32)

Protocols (c)
pregnancy rates

0%(0/4) 28.6%(16/56) 58.8%(40/68)

Protocols (c)
miscarriage rates

0%(0/0) 50.0%(8/16) 10.0%(4/40)

The number of antral follicles are [(<5)-I, (5�14)-II, (>15)-III] and the
protocols are[GnRH-antagonist + HMG (a), GnRH-agonist + HMG (FSH)-
Short (b), GnRH-agonist + HMG (FSH)- Long (c)].
CONCLUSION: (1) In the group with a small number of antral follicles

(<5), GnRH-antagonist + HMGproduced the highest pregnancy rates among
the three methods of COH. (2) In the intermediate group (5�14), GnRH-
antagonist + HMG or GnRH-agonist + HMG (FSH)-Short were preferable.
(3) In the group with the large number of antral follicles (>15), GnRH-
agonist + HMG (FSH)-Long produced the highest pregnancy rates.
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DOES ANTI-MULLERIAN HORMONE (AMH) LEVEL PREDICT
PREGNANCY OUTCOME IN PATIENTS WITH UNEXPLAINED
INFERTILITY UNDERGOING CLOMIPHENE CITRATE/INTRA-
UTERINE INSEMINATION (CC/IUI)? V. Libby,a C. Mullin,a

A. Ulrich,a M. Lesser,b A. Hershlag.a aCenter for Human Reproduction,
North Shore Long Island Jewish Health Systems, Manhasset, NY; bBiostatis-
tics Unit, The Feinstein Institute for Medical Research, Manhasset, NY.

OBJECTIVE:AMHhas become an important predictor of ovarian reserve.
Low AMH levels forecast reduced response to gonadotropins in IVF cycles
as well as inferior clinical pregnancy rates (CPR). This study was conducted
in order to determine whether AMH has the same predictive value in patients
with unexplained infertility undergoing CC/IUI.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Of 502 IUI cycles between 2012-2013,

there were 122 IUI cycles in 48 couples with unexplained infertility which
were included in our study. Patients were categorized into groups based on
AMH levels. The number of cycle days was defined as the number of days
from the first day of menses till the day of IUI. A mature follicle was defined
as any follicle >17mm. Patients underwent IUI on two sequential days
following either a LH surge or hCG trigger when the lead follicle was >20
mm. CPR was defined as a positive fetal heart rate detected by ultrasound.
CPR was adjusted for couples who underwent multiple IUI cycles. Depend-
ing on the outcome variable, the normal, Poisson, or logit link functions were
used.
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RESULTS: CPR per cycle ranged between 15 and 20%. CPR was not
affected by AMH level. CPR remained high despite AMH level. Moreover,
AMH was not predictive of follicular response.

Ovarian Response and Pregnancy Outcomes in Couples with Unexplained

Infertility Undergoing CC/IUI

AMH Level (ng/mL)

0-0.9 1-2.9 3-4.9 R5 p-value

# patients/
#cycles

7/20 27 / 65 10 /20 4 / 21

Mean Age (yrs) 35.1 � 1.6 34.6 � 0.8 31.7 �1.3 34.0 � 2.1 0.26
Mean CC Dose 103.7 � 11.9 86.0 � 5.8 84.1 � 9.7 106.6 �13.7 0.32
Mean CC Dose

Mean # of
Cycle Days

15.0 � 0.7 14.7 � 0.3 15.0 � 0.6 16.9 � 0.8 0.09

# Mature
Follicles

1.6� 0.2 1.5 � 0.1 1.5 � 0.2 1.2 � 0.3 0.83

CPR (%) 17.3 17.7 15.4 19.5 0.99

CONCLUSION: AMH levels do not predict pregnancy outcome in cou-
ples with unexplained infertility undergoing CC/IUI cycles, nor are they
predictive of follicular response. Therefore, patients with unexplained
infertility and AMH levels<1 should still be treated with CC/IUI prior to
IVF.

P-256 Tuesday, October 21, 2014

EFFECTS OF GNRH AGONIST OR GNRH ANTAGONIST ON
EXPRESSION OF GDF9 AND BMP15 IN CONTROLLED HYPER-
STIMULATEDOVARY INMICE. J.-Y. Zhanga X.-Y. Guo.b aReproduc-
tive Medicine Center, Guangzhou, Guangzhou Province, China;
bReproductive Medicine Center, Guangzhou, Guangzhou Province, Christ-
mas Island.

OBJECTIVE: Controlled ovary stimulation (OS) with GnRH-a or
GnRH-ant promotes the success rate of IVF, but the effect of GnRH ana-
logues on oocyte quality remains controversial. This study was design to
investigate whether gonadotropin releasing hormone (GnRH) agonist
(GnRH-a) or GnRH antagonist (GnRH-ant) affect the expression of growth
differentiation factor (GDF)9 and bone morphogenetic protein (BMP)15 in
mice varies.

DESIGN: A total of 120 mice exhibited regular 4-day estrus cycles were
randomly allocated to four ovary stimulation groups:(i)GnRH-a group:
mice were stimulated with GnRH-a, pregnant mare serum (PMSG) and hu-
man chorionic gonadotrophin (hCG); (ii) GnRH-ant group:mice stimulated
with GnRH-ant, PMSG and hCG; (iii) PMSG group: mice were injected
with saline at the same volume instead of GnRH-a or GnRH-ant, others
were the same procedure as described for the groups; (iv) Control group:
mice were injected with saline only at the same volume from day 3 of estrus
onwards, followed the same injection schedule as described for the three
groups above.

MATERIALS AND METHODS: Mice ovaries were collected for quanti-
tative real-time polymerase chain reaction (qRT-PCR) of GDF9 and BMP15
mRNA expression, and for western blotting analysis of GDF9 and BMP15
protein expression. Two pronucleus embryos were cultured in vitro, and
the preimplantation embryos development and impantation rate were re-
corded.

RESULTS: Both GDF9 and BMP15 mRNA and protein expression
increased in the three OS groups as compared to the control group.
GDF9 protein and mRNA in the GnRH-a group and GnRH-ant group
were reduced as compared to the PMSG group. BMP15 protein in the
GnRH-ant group and mRNA in the GnRH-a group also showed decreased
expression as compared to the PMSG group. While BMP15 protein in the
GnRH-a group and BMP15 mRNA in the GnRH-ant group showed no sta-
tistically significance with those in PMSG group. The expression of these
two factors showed no statistically significant difference between the
GnRH-a group and GnRH-ant group. The percentage of zygotes progress-
ing to the 2-cell stage and percentage of 2-cell processing to blastocyst
stage were similar in the PMSG and control groups. Both the GnRH-a
and and GnRH-ant groups showed decreased embryo development rates
compared with other two groups.

CONCLUSION: Our results provide insights into the potential impair of
GnRH analogues in the ovary stimulation protocol.
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COMPARISON OFANTAGONIST TO AGONIST IN CONTROLLED
OVARIAN STIMULATION (COS) CYCLES USING HUMAN-
DERIVED GONADOTROPIN ON IN VITRO FERTILIZATION
(IVF) OUTCOMES. A PROSPECTIVE RANDOMIZED
CONTROLLED STUDY. S. H. Anderson,a,b N. E. Pereira,b

D. R. Brasile,a J. J. Orris,a,b E. B. Davies,a M. J. Glassner.a,b aMain Line
Fertility and Reproductive Medicine, Bryn Mawr, PA; bObstetrics and Gyne-
cology, Drexel University College of Medicine, Philadelphia, PA.

OBJECTIVE: To compare the gonadotropin releasing hormone antagonist
protocol to agonist long protocol during COS cycles with human-derived go-
nadotropins on IVF outcomes.
DESIGN: Forty-one women ages 21-40 with anti-Mullerian hormone> 1

ng/ml were randomized between the treatments. Continuous variables were
expressed as mean � standard deviation. Student’s t-tests and Fisher’s exact
tests were used, statistical significance was set at p<0.05, and data were
analyzed with SAS/STAT 12.1 software.
MATERIALS AND METHODS: All study patients underwent a cycle

with oral contraception pills (OCP) before starting the COS cycle for
IVF. All patients received a fixed protocol of human-derived gonadotro-
pins at a 3:1 ratio (225/75 IU) for the first 4 days of stimulation followed
by a flexible protocol, which was adjusted by the physician to optimize
response. Twenty patients received the agonist (Luprolide Acetate), start-
ing on day 18 of the OCP cycle, and 21 patients received the antagonist
starting when follicle size reached 12 mm during the COS cycle. Human
chorionic gonadotropin (hCG) was given when at least three follicles
reached 17 mm to induce oocyte maturation 36 hours prior to oocyte
retrieval.
RESULTS: The mean estradiol (E2) concentration (2027.6 � 791.2 pg/

ml) on the day of hCG was lower (p¼0.003) in the antagonist group
(n¼21) compared to the E2 (3045.4 � 1219.5 pg/ml) in the agonist group
(n¼20). The luteinizing hormone (LH) concentration (0.41 � 0.27 IU/
ml) on the day of hCG was less (p<0.001) in the antagonist group
than the LH (1.66 � 0.92 IU/ml) in the agonist group. There was no dif-
ference in age, duration of stimulation, number of oocytes retrieved,
number of mature oocytes, fertilization rate, implantation rate, and preg-
nancy rate.

Ovarian Response and Pregnancy Outcomes in Couples with Unexplained

Infertility Undergoing CC/IUI

AMH Level (ng/mL)

0-0.9 1-2.9 3-4.9 R5 p-value

# patients/ #cycles 7/20 27 / 65 10 /20 4 / 21
Mean Age (yrs) 35.1 � 1.6 34.6 � 0.8 31.7 �1.3 34.0 � 2.1 0.26
Mean CC Dose 103.7 � 11.9 86.0 � 5.8 84.1 � 9.7 106.6 �13.7 0.32
Mean CC Dose

Mean # of
Cycle Days

15.0 � 0.7 14.7 � 0.3 15.0 � 0.6 16.9 � 0.8 0.09

# Mature Follicles 1.6� 0.2 1.5 � 0.1 1.5 � 0.2 1.2 � 0.3 0.83
CPR (%) 17.3 17.7 15.4 19.5 0.99

CONCLUSION: The GnRH antagonist protocol resulted in lower E2 and
LH concentrations on the day of hCG. However, IVF outcomes were not
affected. Larger clinical trials are necessary to study the clinical significance
of these findings.
Supported by: Ferring Pharmaceuticals Inc.
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IS THERE AN ASSOCIATION BETWEEN GONADOTROPIN
DOSING AND ANEUPLOIDY RATES? J. D. Kort,a J. Zolton,b

B. Behr,a R. B. Lathi,a V. L. Baker.a aObstetrics and Gynecology, Stanford
University Hospital, Stanford, CA; bObstetrics and Gynecology, Summa Ak-
ron City Hospital, Akron, OH.

OBJECTIVE: While high doses of gonadotropins are associated with in-
creases in oocyte yield, excessive dosing may be detrimental to oocytes.
This study sought to assess whether there is an association between gonado-
tropin doses and aneuploidy rates by using the ovarian sensitivity index (total
gonadotropin dose/ # oocytes retrieved) as a measure of gonadotropin dosing
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that controls for ovarian response as poor responders may have higher base-
line aneuploidy rates.

DESIGN: Retrospective analysis of all in vitro fertilization (IVF) cycles
utilizing pre-implantation genetic screening (PGS).

MATERIALS AND METHODS: All IVF-PGS cycles with 24 chromo-
some analyses between 2012 and 2013 at a single academic IVF clinic were
reviewed. Charts were reviewed for maternal age at oocyte retrieval, oocyte
yield, PGS results and total gonadotropin doses. Ovarian sensitivity indices
were calculated, and chi-squared analyses were used to compare euploid rates
of patients with a lower ovarian sensitivity index to patients with a higher
ovarian sensitivity index after stratifying for patient age. The implantation rates
of patients who underwent a fresh embryo transfer were compared.

RESULTS: After stratifying patients by age, there was a trend that patients
with an ovarian sensitivity index%300 IU/oocyte retrieved had a lower aneu-
ploidy rate than those with an ovarian sensitivity index >300 IU/oocyte
retrieved (Table I). This trend reached statistical significance among patients
ages 35 to 40. Among both age groups, those patients with an ovarian sensi-
tivity index%300 IU/oocyte retrieved were significantly more likely to have
at least one euploid embryo available for transfer. There was no difference
between the implantation rate of fresh euploid embryo transfers after strati-
fying by patient age and ovarian sensitivity index.

TABLE I.

Age

Ovarian
Sensitivity

Index
Aneuploidy

Rate p-value

R1 euploid
embryo for
transfer p-value

35 to 40yo %300 IU/egg
retrieved

65% 89%

>300 IU/egg
retrieved

75% <0.05 62% <0.05

>40yo %300 IU/egg
retrieved

84% 64%

>300 IU/egg
retrieved

90% 0.18 27% <0.05

CONCLUSION: When stratified by age, patients requiring higher gonad-
otropin doses to yield a particular number of oocytes may have higher aneu-
ploidy rates than patients yielding a similar number of oocytes after exposure
to a lower dose of gonadotropins. Prospective studies are needed to assess the
incremental yield of euploid embryos resulting from very high dose gonad-
otropin regimens in IVF cycles.
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ADMINISTRATION OF THE FIRST 2 DOSES OF GONADO-
TROPIN AT TWICE THE DOSE DURING CONTROLLED
OVARIAN HYPERSTIMULATION DECREASES TOTAL GONAD-
OTROPIN ADMINISTRATION DURING IN VITRO FERTILISA-
TION(IVF) CYCLE. T. Charkviani,a L. Chkonia,a N. Kurashvili,a

N. Kutchukhidze,a T. Zhorzholadze,a D. McCulloh.a,b aGeorgian Amer-
ican Center for Reproductive Medicine ReproART, Tbilisi, Georgia;
bNYU Fertility Center, NYU Langone Medical Center, NY, NY.

OBJECTIVE: Blood levels of Gonadotropins(Gnd) change slowly in
response to repeated administration of the same daily dose(SDD). Typical
controlled ovarian hyperstimulation(COH) involves administration of the
SDD of Gnd throughout the cycle with dose adjustments after 3-4 days
and every 1-3 days.

DESIGN:We tried a different approach, administering higher doses for the
first 2 days in order to raise Gnd levels to a stable state(SS) more rapidly and
compared it with the typical approach to determine if IVF outcomes improve.

MATERIALS AND METHODS: Ovarian response and IVF outcomes
were compared between 2 administration methods:Group1– with administra-
tion of Gnd at twice the standard dose for 2 days at one facility; Group2 – his-
torical data from another facility in which administration of Gnd began with
repeated SDD.We examined 3 age groups(30-34, 35-40, 41-42 years). Dose
adjustments were permitted following the 3rd day of administration. Outcome
parameters included blood levels of FSH(FSHb), total gonadotropin adminis-
tered(IU), days of stimulation(days), numbers of follicles larger than 16
mm(F16), oocytes retrieved(eggs), number of eggs fertilized(Fert) as well as
clinical pregnancy rate(CPR), implantation rate(IR) and live birth rates(LBR).

RESULTS: Results compare Group1 relative to Group2. SS levels of FSHb
were attained earlier in Group1. Significantly fewer days(�1) were required in
Group1 and resulted in RF16 at trigger. Significantly less IUs(600-1000 IU)
were administered in Group1 in association with indistinguishable maximum
levels of FSHb in 2 younger groups of Group1, but with significantly lower
FSHb in the oldest group. Fewer Eggs and Fert in Group1 were associated
with indistinguishable totals of embryos transferred and/or cryopreserved.
Despite the transfer of significantly fewer embryos(0.3, 0.35, 1.26) in ascending
age groups of Group1 CPR,IR and LBR were not significantly different except
in the older group(with lower FSHb) inwhich thesewere lower than forGroup2.
CONCLUSION: Augmented administration of Gnd for the first 2 days of

COH was associated with similar outcomes(number of transferable/cryopre-
servable embryos,CPR,IR,LBR) while achieving SS levels of Gnd sooner,
utilizing less Gnd with fewer days. The administration of higher doses of
Gnd on days 1 and 2 surprisingly was associated with a decreased require-
ment for Gnd. Briefer stimulation and decreased IU requirement improved
the tolerability and affordability of IVF treatment.
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THE IMPACT OF CONTROLLED OVARIAN STIMULATION PRO-
TOCOL ON EMBRYO TRANSFER RATE IN PGD CYCLES FOR
ANEUPLOIDY TESTING. A. P. Cil, N. Dokuzeylul Gungor,
A. Karahasanoglu, S. Kahraman. ART and Reproductive Genetics Unit, Is-
tanbul Memorial Hospital, Istanbul, Turkey.

OBJECTIVE: To determine whether there is a difference between long
agonist and short antagonist protocols in reaching embryo transfer in PGD
cycles for aneuploidy testing.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: Overall 1529 PGD cycles performed in

Istanbul Memorial Hospital between years 2003 and 2013 were analyzed.
The data was subdivided into Long agonist and short antagonist protocols
for comparison. Our primary endpoint was embryo transfer rate (ETR). Be-
sides ETR, other parameters such as number of retreived, mature, fertilized
oocytes, biopsied embryos, total gonadothropins used and euploidy rate
were compared. Student’s t-test, chi-square and UNIANOVAwere used for
comparison of the data where appropriate.
RESULTS: Of 1529 cycles for aneuploidy testing, in 48 and 42% of the

cycles antagonist and agonist supression were used, respectively. The
mean age and BMI of the patients using antagonist protocol were signifi-
cantly higher than the patients undergoing long agonist protocol. The number
of retrieved, mature and fertilized oocytes were significantly higher in long
agonist group despite the use of similar amount of gonadothropins. As this
group was younger euploidy rate was higher as expected. Accordingly bio-
psied and diagnosed embryos were also higher in long agonist group. In order
to exclude the effect of age and BMI on the outcome parameters, we
compared the two groups after adjusting for age and BMI, and the results
were still in favor of Long agonist protocol. Higher number of available oo-
cytes for biopsy and higher euploidy rate in this grup resulted in significantly
higher transfer rate (88 vs 95%) in long agonist group. However live birth rate
per cycle and per transfer were similar in both groups.

TABLE 1. Comparison of the protocols

Long
agonist

Short
antagonist p value*

p value
after

adjustmenta

Cycles, % 42 48 <0.001
Age 33.8�5.3 35.9�5.8 <0.001
BMI 25.1�4.4 25.9�4.8 0.002
Total gonadotropin

dose
2715�1102 2795�1279 NS

Retrieved oocytes 16.5�7.1 12.8�7.2 <0.001 <0.001
Mature oocyte 12.7�5.8 9.9�5.6 <0.001 <0.001
Fertilized oocyte 9.8�4.7 8.1�4.5 <0.001 <0.001
Euploidy rate, % 46.3� 35�25.9 <0.001 <0.001
Biopsied embryos 7.1�3.8 6.6�3.8 0.013 0.019
Diagnosed embryos 6.2�3.4 5.9�3.4 NS 0.088
Embryo transfer

rate, %
95.5 87.7 <0.001 <0.001

* Student’s t-test, aUNIANOVA
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CONCLUSION: In PGD cycles for aneuploidy testing Long agonist pro-
tocol is beneficial compared to Short antagonist protocol in retrieving more
oocytes which results in higher euploidy and transfer rate.
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MULTIPLE PREGNANCYRATES ARELOWERWHENUTILIZING
LETROZOLE (LET) COMPARED TO CLOMIPHENE CITRATE
(CC) FOR OVULATION INDUCTION (OI) OR CONTROLLED
OVARIAN HYPERSTIMULATION (COH). J. Rodriguez-Purata,a

J. A. Lee,a E. Cervantes,a M. Luna,a L. Grunfeld,a,b

A. B. Copperman,a,b T.Mukherjee,a,b B. Sandler.a,b aReproductiveMedicine
Associates of New York, New York, NY; bObstetrics, Gynecology and
Reproductive Science, Icahn School of Medicine at Mount Sinai, New
York, NY.

OBJECTIVE: LET use for OI and COH has widely increased in the past
few years. Several studies have compared its’ effectiveness in terms of preg-
nancy outcomes to the more formerly used CC. The objective of this study
was to compare the multiple pregnancy rates between LET and CC protocol.

DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: All patients <40 years with normal

ovarian reserve (normal FSH, normal AMH, normal AFC) and normal
semen parameters undergoing a LET or CC cycle from January 2010-
November 2013 were analyzed. LET or CC was administered on days 3-
7 with US monitoring initiated on cycle day 12 and/or until a follicle
>20mm was observed. Intrauterine insemination or sexual intercourse
was recommended 24 to 36 hours after hCG trigger. The numbers of
sacs were evaluated at first ultrasound (US) 14 days later. Categorical vari-
ables were assessed by Fisher’s exact test for small frequencies with signif-
icance at a p-value of <0.05.

RESULTS: A total of 7,064 cycles were included in the study. No signif-
icant differences were observed in age, basal FSH or clinical PR in LET
(n¼1829) compared to CC cycles (n¼5235). Notwithstanding, the multiple
pregnancy rate was significantly increased in the CC cohort (9.4%), nearly
doubled that to LET cycles (4.8%).

LET CC Stats

Endometrial
thickness

7.6 (�2.4) 8 (�2.4) p<0.05

Fols >14mm 2.09 (�1.2) 2.39 (�1) p<0.05
Preg rate (%) 13.5% (247/1829) 12.8% (674/5235) NS
Twins (n) 12 58
Triples (n) 0 6
Multiple PR (%) 4.8% 9.4% p<0.05

CONCLUSION: Our pooled data demonstrated a lower multiple preg-
nancy rate in LET cycles (4.8%) versus CC cycles (9.4%) in spite of similar
pregnancy rates between both agents. Notably, 6 triplets were observed in CC
cycles and none were observed after LET use. Although pregnancy rates are
similar, our analysis suggests a clear difference in multiple pregnancy rates
between these two agents. Prospective studies are needed to confirm our find-
ings.
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WHAT IS THE SAFE AND EFFECTIVE FIRST LINE THERAPY
FOR WOMEN WITH UNEXPLAINED INFERTILITY? A. Fukui,a

A. Funamizu,a R. Fukuhara,a T. Sakamoto,b S. Fujii,c H. Mizunuma.a aOb-
stetrics and Gynecology, Hirosaki University Graduate School of Medicine,
Hirosaki, Aomori, Japan; bSakamoto Tomomi Clinic, Hirosaki, Aomori,
Japan; cef.clinic, Aomori, Japan.

OBJECTIVE: To compare the patients’ responses to clomiphene citrate
(CC), 37.5IU and 50IU recombinant human FSH (rhFSH) protocols for the
treatment of unexplained infertility.

DESIGN: A prospective, unblinded, randomized controlled multi-center
study.

MATERIALS ANDMETHODS: Unexplained infertile women aged <40
years with normal menstrual period, basal FSH and LH < 10mIU/mL, BMI
of 18-28kg/m2 and gave consent to this study were included. Infertile patients

with polycystic ovary syndromewere excluded. Patients were randomized to
non-stimulation (control), CC (CC 50mg/day for 5 days from Day 5), rhFSH
(37.5) (rhFSH 37.5IU/day fromDay 5) or rhFSH (50) (rhFSH 50IU/day from
Day 5). The changes of serum FSH and E2 levels (primary endpoint), the
number of follicles and pregnancy rate (PR) in each groupwere assessed. Sta-
tistical differences among the groups were analyzed by one-way ANOVA.
The difference of PR of each group was analyzed by c2 test. Differences
were considered significant for probability <.05.
RESULTS: Patients (n¼85; 317 cycles) were randomized to Control

(n¼17; 59 cycles), CC (n¼22; 100 cycles), rhFSH (37.5) (n¼24; 79 cycles)
or rhFSH (50) (n¼22; 79 cycles). There were no significant differences
with baseline characteristics (age, serum LH, FSH, PRL, E2 and T levels)
in each group. No incidence of ovarian hyperstimulation syndrome and
multiple pregnancies were reported. The serum FSH level in rhFSH (50)
group decreased at the time of hCG injection (inj.) compared with control
and rhFSH (37.5) groups (p< .05). The CC group showed the highest E2

level at the time of hCG inj. (CC: 712�360pg/ml, rhFSH (50):
572�294, rhFSH (37.5): 371�169, control: 353�183, p< .001). The num-
ber of follicles was significantly different among each group (CC: 1.4�0.7,
rhFSH (50): 1.5�0.8, rhFSH (37.5): 1.1�0.3, and control: 1.1�0.3,
p< .001). PR was higher in rhFSH (50) group (7.6%: 6/79) compared
with CC (3%: 3/100), rhFSH (37.5) (5.1%: 4/79) and control (3.4%: 2/
59) groups.
CONCLUSION: This study showed that the patients treated with 37.5IU

or 50IU rhFSH exhibited acceptable changes of serum hormone levels.
The number of follicles and E2 level at the time of hCG inj. were not high
in rhFSH groups, suggesting this may be the safer treatment for unexplained
infertility. Moreover, PR in rhFSH groups, especially rhFSH (50) group was
acceptable.

EMBRYO TRANSFER
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ELECTIVE CRYOPRESERVATION OF ALL EMBRYOS AND SUB-
SEQUENT CRYOTHAW EMBRYO TRANSFER RESULTS IN BET-
TER OUTCOMES THAN FRESH EMBRYO TRANSFER IN
SHARED EGG DONOR PROGRAM. A. S. Cambiaghi,
B. R. F. Leao, A. V. Alvarez, P. B. Martins, P. F. Nascimento. Reproductive
Medicine, IPGO, S~ao Paulo, SP, Brazil.

OBJECTIVE: To compare if cryopreservation of all embryos and subse-
quent cryothawe embryo transfer (ET) results in better outcomes compared
with fresh ET in shared egg donor program and recipients.
DESIGN: Open randomized controlled trial.
MATERIALS ANDMETHODS: From November 2012 to March 2013,

100 women from shared egg donor program that were submitted to
oocyte retrieval were selected. The inclusion criteria were: age between
21 and 34 years-old, number of retrieved oocytes between 10 and 20,
normal karyotype, no signs of endometriosis, no severe male factor
and normal ovarian reserve. Each women shared half of their oocytes
with a recipient. In the day of oocyte retrieval, the women were allocated
in two groups. In group one, all the embryos were cryopreserved in day 5
and 2 blastocysts transferred in a subsequent cycle. In group two, 2 blas-
tocysts were transferred in the same cycle. The exclusion criterion was
less than two blastocysts five days after oocyte retrieval. Recipients
that received fresh embryos from both groups were included as a third
group. All recipients transferred 2 blastocysts in day 5. The outcomes
were clinical pregnancy rate, implantation rate, miscarriage rate and mul-
tiple pregnancy rate. The comparisons among the three groups were per-
formed two by two using chi-square test.
RESULTS: Egg donors with fresh ET presented significantly lower

clinical pregnancy rate (50%, n¼47) than egg donors with frozen ET
(72%, n¼ 50) or recipients (70.1%,n¼ 9; p¼0.026 and 0.049, respec-
tively). The implantation rate were also significantly lower in this
group (28%) than frozen ET group (42%; p¼0.042) and lower but
not significantly than recipients group (39%, p¼0.064). There was
no differences comparing these outcomes between donors that cryopre-
served embryos and recipients. No differences in miscarriage or mul-
tiple pregnancy rates was demonstrated among the groups. Three
donors with fresh embryo transfer presented ovarian hyperstimulation
syndrome.
CONCLUSION: In shared egg donors, cryopreservation of all embryos

with cryothaw transfer in subsequent cycle improves clinical pregnancy
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and implantation rate comparing to donors with fresh embryo transfer. In
shared egg program, the policy of frozen all embryos seems to be a good
choice.
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THE CLINICAL SIGNIFICANCE OF BLASTOCYST GRADE AT
POST-THAWING: FROM AN ANALYSIS OF 2,425 SINGLE
FROZEN-THAWED BLASTOCYST TRANSFER CYCLES. H. Ogata,
S. Ogata, T. Iwasaki, Y. Matsumoto, S. Kokeguchi, M. Shiotani. Hanabusa
Women’s Clinic, Kobe, Hyogo, Japan.

OBJECTIVE: The objective of this study is to examine the clinical signif-
icance of blastocyst grade at post-thawing.

DESIGN: Retrospective case-control study.
MATERIALS ANDMETHODS: In this study, we collected data from the

patients who underwent single frozen-thawed blastocyst transfer in hormone-
replacement cycle at our clinic. We included a total of 2425 cycles from
January 2011 to December 2012. We evaluated blastocyst grade before vitri-
fication and after thawing according to Gardner’s classification and examined
clinical pregnancy rate (CPR) and delivery rate (DR).

RESULTS: The results are summarized in Table 1.

TABLE 1.

pre-freezing

blastocyst grade

3-hr post

thaw

blastocyst

grade

No. of

blastocysts(%)

Age of

patient (y)

No. of

clinical

pregnancies

Clinical

pregnancy

rate per

transfer (%)

No. of

births

Delivery

rate(%)

Grade1 n¼229 1 166(72.5) 37.2 30 18.1 18 10.8

>1 63(27.5) 37.4 18 28.6 12 19.0

Grade2 n¼576 <2 200(34.7) 37.0 40 20.0 23 11.5

2 264(45.8) 36.6 69 26.1 45 17.0

>2 112(19.5) 37.1 53 47.3 40 35.7

Grade3 n¼760 <3 339(44.6) 36.5 118 34.8 79 23.3

3 240(31.6) 36.3 108 45.0 75 31.3

>3 181(23.8) 35.9 107 59.1 86 47.5

Grade4 n¼860 <4 406(47.2) 35.3 179 44.1 143 35.2

4 266(30.9) 35.5 163 61.3 129 48.5

>4 188(21.9) 34.9 107 56.9 90 47.9

As a total, 38.6% of the blastocysts revealed equivalent grade both at pre-
freezing and post-thawing, 39.0% of the blastocysts decreased their grade
and 22.4% of blastocysts increased their quality at post-thawing observation.
In the group of blastocysts those increased their morphological grade after
thawing, CPR and DR tended to be high when it compares to the group of
blastocysts those decreased their grade after thawing. This tendency was
common irrespective of the grade at pre-freezing.

CONCLUSION: The degree of post-thaw recovery of blastocyst could be
one of the predictive factors for CPR andDR in frozen-thawed blastocyst trans-
fer. Viable blastocysts may recover their quality during freeze-thaw process.
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EFFECT OF OVERNIGHT CULTURE AFTER FROZEN-THAWED
ON THE DAY 3 AND 5 EMBRYOS: CULTURE INSTRUCTION
TIME FOR EMBRYO TRANSFER. J. M. Kim, S.-J. Cho, C. S. Lee,
E. Choi, H. N. Kim, I. C. Jeon, W. H. Chang, E. H. Lee, S. C. Lee. The
Infertility Center, SaewhaGeneral Hospital, Busan, Gyeongsangnam-do, Re-
public of Korea.

OBJECTIVE: To investigate compared with 2 h and overnight (16 h) the
association of culture instruction time for embryo transfer after frozen-
thawed with day3 and 5 embryos.

DESIGN: Retrospective study on embryo from IVF/ICSI cycles.
MATERIALS AND METHODS: A total of 164 infertility patients were

performed embryo transfer with frozen-thawed embryos. In patients with
spontaneous ovulation and a normal menstrual cycle, transfers were
performed in a natural cycle, a mild stimulation cycle or an artificial cycle.
Embryos were warmed and cultured overnight for 2 h and 16 h after
frozen-thawed. Serum ß-hCG for implantation rate was measured 14 days
post embryo transfer and pregnant patients were followed with ultrasound

evaluations, and the numbers of gestational sacs with cardiac activity were
determined 4-5 weeks after embryos transfer.
RESULTS: Listed below.

TABLE 1.

Day 3 Day 5

Cultured time Cultured time

2 h O/N P value 2 h O/N P value

Average age

of patients (y)

34.3 33 32.7 34.5

% 35 (patients) 28 38 0.502 28 21 0.199

>35 (patients) 12 18 8 11

Factor Female 7 15 16 7

Male 9 15 6 7

Combined 5 9 2 6

Unknown 19 17 12 12

No. of embryos

servived and

transferred (n)

114 90 91 54

No. of patients

with transfers (n)

40 56 36 32

Mean blastocysts

transferred

2.85 � 0.69 2.72 � 0.45 2.52 � 0.60 1.68 � 0.47

Clinical pregnancy /

transfer cycles (%)

22.5 46.4 0.016* 52.8 50.0 0.819

Implantation Rates /

embryo transfer (%)

14.9 45.5 0.019* 32.9 42.5 0.261

Multiple (n) 2 7 5 3

O/N is overnight as 16h culture. * Values are significant at P < 0.05.

CONCLUSION: Cryopreservation embryo transfer has greatly increased
the chance of cumulative pregnancy as a useful tool in assisted reproductive
technology. This study has the effect of extended culture on frozen-thawed
embryo transfer. The findings suggest that 16 h culture as an overnight is
not harmful to clinical outcome in this study.
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BLASTOCYST MORPHOLOGY GRADE DOES NOT INFLUENCE
THE ABORTION RATE OF FROZEN-THAWED SINGLE BLASTO-
CYST TRANSFER. L. Jia, C.-M. Yue, C. Fang. Sixth Affiliated Hospital
of Sun Yan-Sen University, Guangzhou, Guangdong, China.

OBJECTIVE: To estimate the effect of inner cell mass (ICM) morphology
grade and trophectoderm (TE) morphology grade on abortion and live birth
in frozen-thawed single blastocyst transfers (SBT).
DESIGN: Retrospective study. Outcome was evaluated by abortion rate

(AR), defined as the number of abortion per clinical pregnancy and live birth
rate(LBR),defined as the live birth per embryo transfer(ET).
MATERIALSANDMETHODS: This study included all the patients who

received frozen-thawed single blastocyst transfer (n¼374) at our center be-
tween Dec 2010 and May 2013.The morphological evaluation of blasto-
cysts was performed according to the Gardner and Schoolcraft grading
system and included three different parameters: expansion and hatching
(EH) stage, ICM grade and TE grade. For blastocysts with grade of 3BB
or better were frozen. The mean age of patients was not significantly
different between the groups (ICM grade A group vs. ICM grade B group,
31.9 vs.32.3 years and TE grade A group vs. TE grade B group, 31.6 vs.
32.4 years). AR and LBR were compared between the groups using chi
square Test.
RESULTS: The AR of frozen-thawed SBT cycles was 23.4%(26/111) vs.

24.0%(18/75) for ICM grade A vs. B groups (P¼0.927) and 21.7% (20/92)
vs. 25.5%(24/94) for TE grade A vs. B groups (P¼0.542), neither of which
did not differ significantly. The corresponding LBR of frozen-thawed SBT
cycles was 47.0%(85/181) vs. 29.5%(57/193) for ICM grade A vs. B groups
(P<0.001) and 51.4%(72/140) vs. 29.9%(72/234) for TE grade A vs. B
groups (P<0.001), both of which were statistically significant.
CONCLUSION: Our study demonstrated that higher live birth rate was

obtained after transfer with AA grade blastocyst compared with BB grade
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blastoycst. However, the abortion rate did not differ with different
morphology grade, indicating the morphology evaluation of the blastocyst
would only predict the implantation potential of the blastocyst but not the
ongoing pregnancy.
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CLINICAL OUTCOMES OF DAY7 VITRIFIED-THAWED BLASTO-
CYST TRANSFER IN PATIENTSWITH SLOWDEVELOPMENTOF
EMBRYOS. W. Chai, Q. Chen, Z. Yan, S. Xue, Q. Lyu, Y. Kuang.
Department of Assisted Reproduction, Shanghai, China.

OBJECTIVE: We analyzed the pregnancy outcomes of transfer of human
day7 blastocyst vitrified-thawed in an attempt to confirm the value of such
transfer.

DESIGN: This article reports the pregnancy outcome in 94 cycles of 154
vitrified day7 blastocysts for ART between January 2007 and May 2012 in
department of Assisted Reproduction, the Ninth People’s Hospital, Shanghai
Jiaotong University School of Medicine, Shanghai, China.

MATERIALSANDMETHODS: Subjects: The pregnancy outcomes in 94
cycles of 154 vitrified day7 blastocysts for ART were analyzed retrospec-
tively between January 2007 and May 2012.

Blastocyst grading system: The morphological evaluation of blastocysts
was performed according to the Gardner grading system (Gardner and
Schoolcraft, 1999) and included three different parameters: EH stage, ICM
grade and TE grade.

Blastocyst vitrification: Vitrification of blastocysts was performed accord-
ing to the Cryotop method described by Kuwayama et al.

Warming of blastocyst: The blastocyst to be thawed was quickly moved to
the thawing fluid 1 for 1 min. The blastocyst was then gently moved to the
thawing liquid 2 for 3 min, then moved to the thawing liquid 3 and 4 for 6
min. The embryo was moved to equilibrated culture drops for continuous
washing for 5-10 drops and cultured continuously for 2-3 h for transfer.

Blastocyst survival: The thawed blastocysts were cultured for 1-3 h to
observe expansion of the cavity. Full or partial expansion of the blastocystic
cavity was considered surviving and used for transfer.

RESULTS: A total of 153 blastocysts survived after thawing with a sur-
vival rate of 99.4%. Transfer of the 151 blastocysts resulted in clinical preg-
nancy in 25 patients, with a clinical pregnancy rate of 26.6% and an
implantation rate of 17.9%. Of them, eight patients delivered healthy babies
successfully.

TABLE ID.

Clinical pregnancy outcomes of vitrified blastocysts

Number of HCG-positive pregnancies
(%, per transferred cycle)

34 (36.2)

Number of clinical pregnancies
(%, per transferred cycles)

25 (26.6)

Number of implanted embryos
(%, per transferred blastocyst)

27 (17.9)

Number of miscarriages
(%, per clinical pregnancy)

3 (12.0)

Number of ectopic pregnancies
(%, per clinical pregnancy)

0

Number of ongoing pregnancies
(%, per clinical pregnancy)

14 (56)

CONCLUSION: Transfer of vitrified day7 blastocysts is especially valu-
able for patients who failed to get ideal embryos after repeated IVF cycles
of day3, day5 and day6 or those whose embryos have a slow developmental
potential.Transfer of day7 Vitrified-thawed blastocyst has a clinically impor-
tant potential.

Supported by: The study was Supported by National Natural Science
Foundation of China (No. 81270749 and No. 31101070).
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TRANSFER OF BLASTOCYSTS DERIVED FROM VITRIFIED-
THAWED CLEAVAGE STAGE EMBRYOS IMPROVES CLINICAL
OUTCOME IN PATIENTS WITH POOR QUALITY FROZEN
EMBRYO. M. K. Chung, H. S. Kim, M. J. Ryu, M. H. Kim,
H. S. Lee, H. J. Jeong. Seoul Rachel Fertility Center, Seoul, Korea.

OBJECTIVE: To investigate the efficacy of the transfer of blastocysts
cultured from vitrified-thawed cleavage stage embryos in patients with low
quality frozen embryo compared with vitrified-thawed cleavage stage em-
bryo transfer.
DESIGN: Retrospective compared analysis.
MATERIALS AND METHODS: This study included 204 vitrified-

thawed embryo transfer cycles (age, < 43) with poor quality cleavage
stage frozen embryo between February 2012 and January 2014. Patients
with transfer of thawed embryo were divided into two groups: the trans-
fer of vitrified thawed cleavage stage embryo on day 3 (CS, n¼168) and
the transfer of blastocysts derived from vitrified-thawed cleavage stage
embryos on day 5, (B-CS, n¼36). Main clinical outcome, survival rate,
clinical and ongoing pregnancy rate and implantation rate were
compared.
RESULTS: Between CS and B-CS, patient age (35.5 � 3.5yrs vs. 34.4 �

3.1yrs), number of thawed cleavage stage embryos (4.8 � 1.2 vs. 5.0 � 1.0)
and survival rate (89.0%, 720/809 vs. 89.0%, 162/182) showed no statistical
differences. Clinical pregnancy (CS, 63/168 (37.5%) vs B-CS, 20/36, 55.6%,
p < 0.05) and implantation rate per transfer (CS, 77/501 (15.4%) vs B-CS,
26/70 (37.1%), p < 0.00001) were significantly higher in transfer of blasto-
cysts developed from vitrified-thawed cleavage stage. Higher ongoing preg-
nancy was presented in B-CS, but was not significantly different (29.2%, 49/
169 vs. 41.7%, 15/36, P¼ 0.1362). Higher implantation rate per number of
thawed embryo was presented in B-CS (9.5%, 77/809 vs. 14.3%, 26/182, P
¼ 0.0569).
CONCLUSION: This study showed that the clinical pregnancy and im-

plantation rate were significantly increased in the transfer of blastocysts,
cultured and developed from vitrified-thawed cleavage stage embryos in pa-
tients with poor quality frozen cleavage stage embryos.
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DOES EXTENDED CULTURE REDUCE EMBRYO EFFICIENCY? A
COMPARISON OF OUTCOMES FORWOMEN WITH 6 ZYGOTES
UNDERGOING DAY 3 AND DAY 5 EMBRYO
TRANSFER. R. Mejia, E. H. Duran, A. Sparks, B. Van Voorhis. Obstet-
rics and Gynecology, University of Iowa, Iowa City, IA.

OBJECTIVE: To assess clinical outcomes and embryo efficiency between
day 3 and day 5 embryo transfer (ET) in women with 6 zygotes to culture.
DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: We analyzed all women 36 years or

younger who had 6 zygotes following IVF at our program between 2003
and 2013. Per policy, in women with 6 embryos to culture, fresh ETs
were performed on culture day 3 before 2009 (day 3 ET group) and on cul-
ture day 5 after 2009 (day 5 ET group). In both groups, non-transferred em-
bryos were cultured to day 5 or 6 and cryopreserved if they reached the
blastocyst stage. Main outcome measures were fresh and cumulative live
birth rate, and embryo efficiency. Cumulative live birth rate was censored
for delivery and calculated on a per patient basis. Embryo efficiency was
calculated based on proportion of live born babies during both fresh and
frozen cycles per total number of embryos. Number of embryos transferred,
implantation rate and cumulative twin delivery rate were also analyzed.
Chi-square, Fisher’s exact and Mann-Whitney U tests were used for statis-
tical analysis.
RESULTS: A total of 185 patients were included, 95 in day 3 ET group and

90 in day 5 ET group. From this total, 23 women have remaining cryopre-
served embryos, 3 women in day 3 group with 5 embryos cyropreserved
and 20 women in day 5 group with 40 embryos cryopreserved. Results are
summarized in the table.

Day 3 Day 5 P value

Age 31.0�3.2 30.9�2.7 0.472
BMI 27.6�7.5 27.1�6.6 0.954
Average embryos transferred (fresh) 2.0�0.3 1.3�0.5 <0.001
Implantation rate (fresh) 0.46 0.47 0.900
Fresh live birth rate 65.3% 50.0% 0.036
Embryos cryopreserved 0.52�1.0 1.1�1.2 <0.001
Implantation rate (cryo) 0.50 0.53 0.780
Cumulative live birth rate 68.4% 65.6% 0.680
Embryo efficiency 15.9% 14.4% 0.490
Cumulative twin delivery rate 25.0% 10.8% 0.032

e228 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



Numbers represent mean � standard deviation or percentage. Clinical
pregnancy is defined by ultrasonographic demonstration of fetal cardiac ac-
tivity. Implantation rate is defined as total gestational sacs divided by total
embryos transferred in each category.

CONCLUSION: These data suggest that extended embryo culture to
day 5 does not adversely affect embryo efficiency in a select group of
women with only 6 zygotes and does not pose a detrimental effect on
cumulative live birth rate. Additionally, a significant decrease in cumu-
lative twin delivery rate is achieved by this strategy if single embryo
transfer is used frequently for day 5 ETs. This may translate to a safer
IVF practice strategy in prevention of multiple pregnancies, including
twins.
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CLINICALANDONGOINGPREGNANCYRATESARE IMPROVED
BY THE ADDITION OF LETROZOLE IN THE HORMONE
REPLACEMENT CYCLES UNDERGOING THE FROZEN-
THAWED SINGLE BLASTOCYST TRANSFER. K. Matsuura,a,c

M. Ikegami,b Y. Nagase,b T. Wada,b T. Matsuura.a,b aACT Tower Clinic,
Hamamatsu, Shizuoka, Japan; bThe Center for Reproductive and Develop-
ment, ACT Tower Clinic, Hamamatsu, Shizuoka, Japan; cOneART Labora-
tories Japan, Hamamatsu, Shizuoka, Japan.

OBJECTIVE: The objective of this study was to examine the effect of
letrozole on clinical and ongoing pregnancy rates in the hormone
replacement cycles undergoing the frozen-thawed single blastocyst
transfer.

DESIGN: A prospective randomized controlled study in a private ART
center.

MATERIALS AND METHODS: 102 infertile women under 42 years of
age were treated with hormone replacement cycle undergoing the frozen-
thawed single blastocyst transfer. Group A (n¼55) : The estradiol supple-
mentation was initiated on day 2 from the menstruation cycle, thereafter
the dydrogesterone was added. The frozen-thawed single blastocyst was
transferred to uterine cavity on day 20. Group B (n¼47) : Taking the estradiol
initiated with letrozole (2.5mg), 3 consecutive days together. Both groups
followed the same protocol. The hormone levels serum were measured by
the enzyme immunoassay. Blastocysts were cryopreserved using a vitrifica-
tion methods. All cases were transferred single blastocyst. In pregnant pa-
tient, estradiol and progesterone was continued until placental
steroidogenesis was done. Statistical analysis was performed using the Chi
square test and Student’s T test. A P-value<0.05 was considered statistically
significant.

RESULTS: Therewere no significant difference between the two groups in
the age (Group A 35.2� 4.1 vs Group B 35.0� 3.8). Group Awas 55 cases,
and Group B was 47 cases that the blastocyst was transferred. The clinical
pregnancy rate was significantly higher in the Group B with Group A
(52.0% vs 27.2%, P<0.05). The ongoing pregnancy rate was also signifi-
cantly higher in the Group B with Group A (38.3% vs 20.0%, P<0.05) .
All clinical and ongoing pregnancies were single.

CONCLUSION: Our findings suggest that the letrozole improved the clin-
ical and ongoing pregnancy rates in the hormone replacement cycles under-
going the frozen-thawed single blastocyst transfer. Additional studies are
needed to evaluate the role of letrozole in endometrial receptivity and subse-
quent pregnancy.
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DECIDING BETWEEN SINGLE AND DOUBLE BLASTOCYST
TRANSFER IN THE GOOD-PROGNOSIS PATIENT: A MODEL
OF MATERNAL PREFERENCES TOWARD FETAL
REDUCTION AND ITS EFFECT ON PREGNANCY AND
NEONATAL. R. A. Pilliod,a D. J. Kaser,b A. B. Caughey.c aObstetrics
& Gynecology, Brigham & Women’s Hospital, Boston, MA; bReproduc-
tive Endocrinology & Infertility, Brigham & Women’s Hospital, Boston,
MA; cObstetrics & Gynecology, Oregon Health & Science University,
Portland, OR.

OBJECTIVE: To compare maternal preferences and neonatal outcomes
for single vs. double embryo transfer (SET vs. DET) with or without fetal
reduction in a hypothetical cohort of women.
DESIGN: Decision analytic model.
MATERIALS AND METHODS: Published data were used to create a

decision analytic model comparing pregnancy and neonatal outcomes af-
ter one cycle of fresh SET vs. DET among women who were willing to
consider fetal reduction of a twin gestation and those who were not. In
our model we excluded higher-order multiple pregnancies. We assumed
a population of healthy women %37 years of age with >1 good quality
blastocyst available for day 5 transfer. Our primary outcome was
maternal quality-adjusted life years (QALYs) per transfer, and our sec-
ondary outcomes were previable loss, preterm or term delivery, all live
births, moderate and severe disabilities and neonatal mortality. Sensi-
tivity analyses were performed for maternal preferences regarding these
outcomes.
RESULTS: DET with reduction was the dominant strategy to optimize

maternal QALYs (Table 1). Robust sensitivity analysis demonstrated that
our model was exquisitely sensitive to clinical pregnancy rate: with a
rate of at least 63.4% (a 2.4% increase from the baseline rate), SET be-
comes favorable in terms of optimizing maternal QALYs. Rates of neonatal
mortality and disability are highest among women undergoing DETwithout
reduction; surprisingly, overall QALYs were still higher in this group rela-
tive to SET due to total live birth rate. Overall neonatal outcomes were
optimized with SET which was not driven by a woman’s willingness to
reduce.

TABLE 1. Maternal & Neonatal Outcomes by Transfer Strategy &Willingness

to Reduce

Strategy QALYs

Term Live
Birth/100
Transfers

Preterm Live
Birth/100
Transfers

SET reduce 24.97 49 8
SET no reduce 24.97 49 10
DET reduce 25.02 51 9
DET no reduce 24.99 56 33

CONCLUSION: Maternal QALYs are optimized with a strategy of DET
with reduction, followed by DETwithout reduction, despite excess neonatal
morbidity and mortality compared to SET. Ultimately, the goal should be
improving SET clinical pregnancy rates such that maternal QALYs and
neonatal outcomes are both optimized. Until that time this model may be use-
ful in counseling patients on the day of transfer.
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CLINICAL OUTCOMES AFTER IVF WITH SINGLE BLASTO-
CYST TRANSFER UNDER PUBLIC FUNDING. W.-Y. Son,
J. Chung, S. Henderson, G. Oron, T. Tulandi, H. Holzer. Obstetrics
and Gynecology McGill University, MUHC Reproductive Centre, Mon-
teral, QC, Canada.

OBJECTIVE: Despite recommendations to consider single embryo trans-
fer to reduce the multiple pregnancy rate, single blastocyst transfer is used in
less than 10% of IVF cycles in the United States. Following universal funding
for assisted reproductive treatment (ART) in Quebec, Canada in 2010, in our
center, blastocyst culture and single embryo transfer has been performed for
cycles where there is more than one good quality embryos on day 3 after egg
retrieval and have done more than 50% of IVF cycles. The purpose of our
study was to evaluate the clinical outcomes of single blastocyst transfer de-
pending on age of patients.
DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: All fresh blastocyst stage embryo trans-

fers (ET) from August 2010- December 2013 among women up to 43 years
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old were analyzed. Pregnancy outcomes in 2,440 single-blastocyst transfers
were analyzed without any omissions or exclusions depending on cycles
with/without freezable embryos (SBT/eSBT) and women’s age. Clinical
pregnancy and implantation rates were compared. Chi Square test or Fisher
Exact Test was used for statistical analysis of categorical variables. P< 0.05
was considered statistically significant.

RESULTS: Compared to SBT, elective SBT (eSBT) was associated with
higher rates of implantation and pregnancy (P¼ 0.0001). There were similar
clinical outcomes between women < 35 and 35-37 years old in SBT and
eSBT. In both SBT and eSBT, groups with women under 38 years old had
higher rates of clinical pregnancy and implantation compared to the women
who were 38-43 years old.

SBT eSBT

Age of patient < 38 38-43 < 38 38-43
# ET 566 183 1393 298
b-hCG (+) 46.5% 34.4% 62.2% 53.7%
Clinical PR 39.8%a 24.6%b 53.3%c 40.0%d

Implantation 40.1%a 24.6%b 53.9%c 41.3%d

a vs.b: P< 0.01, c vs.d: P< 0.01

CONCLUSION: Cycles with supernumerary vitrified blastocysts
(eSET) correlated positively with the clinical outcomes in single-blasto-
cyst transfers. Women age under 38 years old who have supernumerary
blastocysts are predictive of successful clinical outcomes for single-blas-
tocyst transfer.
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TRAINING OF REPRODUCTIVE ENDOCRINOLOGYAND INFER-
TILITY FELLOWS FOR EMBRYO TRANSFER DID NOT RESULT
IN A DECREMENT IN PREGNANCY. S. M. Zarek,a P. R. Brezina,b

S. L. Mumford,a T. C. Plowden,a C. C. Coddington,c J. H. Segars.a aNIH,
Bethesda, MD; bFertility Associates of Memphis, Memphis, TN; cMayo
Clinic, Rochester, MN.

OBJECTIVE: Although the majority of fellows report that adequate
training in embryo transfer technique is an important component of fellow-
ship, the question of whether skill acquisition can be attained without a
reduction in pregnancy outcome remains unclear. The objectivewas to assess
if embryo transfers performed by fellows demonstrated a pregnancy rate
comparable to staff physicians.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: The study group was defined as all fresh

and cryopreserved/thawed embryo transfers from an academic assisted
reproductive technology center from 2012-2013 by fellows and staff. Fellows
underwent a training program of thirty mock embryo transfers under staff su-
pervision for instruction in the procedure of embryo transfer. All transfers
were performed with ultrasound guidance with a soft transfer catheter
(Cook) using the mock ‘‘afterload method’’ as described (Neithardt et al.
2005). Fellows initially performed transfer of cleavage stage, or poor grade
embryos to confirm the absence of blood and only after proficiency was
demonstrated, progressed to blastocyst stage embryo transfers. Pregnancy
rates were compared using chi-square analysis and by risk ratio (RR) with
generalized linear regression modeling.

RESULTS: There were 922 embryo transfers identified with 447 per-
formed by staff physicians and 475 performed by fellows with pregnancy
rates of 65% and 52% respectively (p¼0.0002). Univariate regression anal-
ysis demonstrated that age of patient, difficulty of transfer, number of em-
bryos transferred, embryo stage, and embryo grade correlated with fellow
and staff embryo transfer. Fellow and staff physician embryo transfers did
not demonstrate differences in pregnancy that persisted after adjusting for
age of patient, basal follicle stimulating hormone, difficulty of transfer, num-
ber of embryos transferred, embryo stage, embryo grade and endometrial
thickness on day of oocyte maturation (RR 0.92, 95% CI 0.81, 1.04). There
was no difference in pregnancy outcomewhen the first series of 1-25 embryo
transfers performed by fellows were compared to the second series of 26-50
embryo transfers (52% versus 53%, respectively, p¼0.92).

CONCLUSION: Fellow performed embryo transfers demonstrated similar
pregnancy outcomes to staff performed transfers after controlling for poten-
tial confounders. Using this method of instruction, similar pregnancy rates
were observed between trainees with fewer than, or greater than, 25 transfers.
Supported by: Intramural Research, PRAE, NICHD, NIH.
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PREDETERMINED DAY 6 EMBRYO TRANSFER DOES NOT
DECREASE CLINICAL PREGNANCY RATES. J. D. McCarthy,
K. Pomeroy, M. Bustillo, I. Collazo, J. Ricard, M. Johnson,
J. Eisermann. South Florida Institute for ReproductiveMedicine, Miami, FL.

OBJECTIVE: To compare clinical pregnancy rates when embryo transfer
is determined by embryo development versus a predetermined day 6 transfer.
DESIGN: Retrospective clinical study.
MATERIALSANDMETHODS: Fresh blastocyst transfers performed at a

private ART center between January 2009 and December 2013 were catego-
rized as follows:
� Day 5 (D5): women were transferred 5 days after oocyte retrieval if they

had expanded blastocysts on that day.
� Day 6 (D6): women were transferred 6 days after oocyte retrieval because

they did not have expanded blastocysts on D5.
� Predetermined Day 6 (pD6): women were transferred 6 days after oocyte

retrieval regardless of embryo development on D5. The predetermination
was made at the start of ovarian stimulation and based on physician and/or
patient availability.

Women undergoing PGD/PGS were excluded from the analysis. Patient
characteristics were compared using ANOVA. Clinical pregnancy, implanta-
tion and monozygotic twinning rates were compared with chi-square anal-
ysis.
RESULTS: A total of 1717 blastocyst transfers were included in the anal-

ysis. There were 1268 transfers in the D5 group, 388 transfers in the D6
group and 61 transfers in the pD6 group. Mean age, number of oocytes
retrieved, and number of blastocysts transferred did not statistically differ
between the groups. Women whose embryo transfer date was arbitrarily
determined at stimulation start (pD6) had similar clinical pregnancy rates
to patients transferred on D5 (60.7% vs 53.9%, NS). Both D5 and pD6 pa-
tients had clinical pregnancy rates that were significantly higher than D6
patients (43.6%, p<0.001 and p<0.01, respectively). Implantation rates
were also similar with pD6 patients having an implantation rate of
46.1%, compared with 40.6% in D5 patients (NS). Both D5 and pD6 pa-
tients had higher implantation rates than D6 patients (31.1%, p<0.0001
and p<0.01 respectively). Rates of monozygotic twinning was similar be-
tween groups.
CONCLUSION: Previous studies have suggested that when embryo trans-

fer date is determined by embryo development, women receiving D6 trans-
fers have lower pregnancy rates than those receiving D5 transfers. Our
data confirms this observation, however, women undergoing predetermined
D6 embryo transfer have similar clinical pregnancy rates compared with
those having a transfer as soon as expanded blastocysts are available, allow-
ing for more predictable scheduling of embryo transfers. The deliberate
extension of blastocyst culture does not appear to increase the risk of mono-
zygotic twinning.
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EMBRYOTRANSFER IN PATIENTSWITH PRIORCESAREAN DE-
LIVERY ARE MORE DIFFICULT THAN THOSE WITH ONLY
VAGINAL DELIVERIES BUT PREGNANCY RATES ARE NOT
AFFECTED: A PROSPECTIVE STUDY. G. Patounakis,a

R. J. Chason,b J. M. Norian,c M. Payson,d,e A. H. DeCherney,a

B. J. Yauger.b aNIH/NICHD, Bethesda, MD; bWalter Reed National Military
Medical Center, Bethesda, MD; cLoma Linda University Hospital, Loma
Linda, CA; dDominion Fertility, Arlington, VA; eInova Fairfax Hospital
Women’s Center, Falls Church, VA.
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OBJECTIVE: To determine if a prior Cesarean delivery (CD) makes embryo
transfer more difficult and impacts pregnancy rate.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Patients with a history of at least one

delivery after 20 weeks gestation were eligible for the study. The patients
were grouped by exposure to CD. They were approached for consent
while waiting for their transvaginal oocyte retrieval (TVOR). Patients
who consented to the study had the timing of their embryo transfer re-
corded. The total time of the embryo transfer included the following:
mock transfer, embryo transfer, evaluating the transfer catheter for re-
tained embryos, and any time required for re-transfer of retained em-
bryos. The presence of blood included both microscopic and gross
blood. Pregnancy was defined as having a positive serum hCG 14 days
after TVOR. Frequency data was analyzed with Fisher’s Exact test.
Data that did not satisfy the Shapiro test for normality was analyzed
with the Mann-Whitney U test.

RESULTS: 195 patients met the inclusion criteria and had properly
recorded embryo transfer times. The results are summarized below:

Vaginal
Deliveries Only History of CD p-value

Number of patients 109 86
Age (yrs) 35.3�4.2 35.7�4.3 0.577
Endometrial thickness

at hCG trigger (mm)
11.2�2.4 11.4�2.4 0.719

Embryos transferred 1.95�0.74 1.95�0.77 0.927
Mucous on catheter 29/109 (27%) 39/85 (46%) 0.006
Blood on catheter 9/109 (8%) 18/85 (21%) 0.012
Transfer time (sec) 157 [74-750] 187 [76-945] 0.001
Pregnant 59/107 (55%) 45/84 (54%) 0.577

Note: Values are listed as mean�standard deviation and median [range]

CONCLUSION: Embryo transfers performed on patients who have a
history of CD take 30 seconds longer. They are also more likely to
have blood or mucous on the catheter. However, pregnancy rates were
not different between the two groups despite the more difficult transfers
in the CD group.

Supported by: This work was supported, in part, by the Program in Repro-
ductive and Adult Endocrinology, NICHD, NIH, Bethesda, MD.
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BLASTOCYST COLLAPSING AND SUBSEQUENT DISSECTION
OF ¼ OF ZONA PELLUCIDA BEFORE THE EMBRYOTRANSFER
SIGNIFICANTLY INCREASE PREGNANCY RATE IN FRESH
CYCLES. Y. Lesniak,a,b O. Chaplia,a G. Botsiura,a N. Melnyk.a aEm-
bryology Department, Reproductive Genetics Clinic ‘Victoria’, Kyiv, Kyiv-
ska Oblast, Ukraine; bDepartment of Molecular Diagnostics Studies,
National University of Life and Environmental Sciences of Ukraine, Kyiv,
Kyivska Oblast, Ukraine.

OBJECTIVE: Blastocyst’s inability to hatch out of zona pellucida in
time may lead to asynchronization of embryo and endometrium develop-
ment causing implantation failure. So the aim of the study was to evaluate
the efficiency of blastocyst collapsing and partial zona dissection per-
formed before the fresh embryotransfer to ultimately facilitate embryo
hatching.

DESIGN: Retrospective comparative analysis.
MATERIALSANDMETHODS: Totally we reviewed 243 fresh IVF-ICSI

cycles involving embryotransfers of good quality blastocysts on 5th day of
development. In first study group 2 intact blastocysts were transferred, while
in other group one of the blastocysts was collapsed and ¼ of its zona outline
was dissected before the embryotransfer procedure. Collapsing was per-
formed with the help of laser (for blastocysts corresponding to Gardner’s
grade 4) or mechanically (for blastocysts of grade 3). Collapsing not only
contributed to trophectoderm and zona dissociation but also delivered space

for zona fragment cutting. Partial dissection was performed with laser (Octax
Laser Shot). Immediately after the formation of breach, embryos were trans-
ferred to patient’s uterus.
RESULTS: Blastocyst collapsing and subsequent partial zona dissection

of one of embryos transferred resulted in 14 % increase in pregnancy rate
comparing to intact blastocyst transfer solely (p<0.01).

ET of 2 intact
blastocysts

ET of 1 intact and 1 collapsed
blastocyst with zona
pellucida dissected

Number of
IVF cycles

125 118

Women age 35.5�5.2 years 35.7�3.8 years
Pregnancy rate 53.8 % 67.7 %

CONCLUSION: Blastocyst collapsing and zona dissection significantly
advance embryo hatching, save its energy that may be expended on complete
release from zona pelucida and thereby enhance the possibility of embryo
successful implantation. Competent use of the procedure promotes embryo
implantation potential, synchronizes embryo development stage with endo-
metrium ‘implantation window’ and as a result significantly increases the
pregnancy rate in fresh blastocyst transfers.
Supported by: The study was conducted with the support of Reproductive

Genetics Clinic ‘‘VICTORIA’’, Kyiv, Ukraine.

IMPLANTATION
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PREIMPLANTATION GENETIC TESTING WITH ARRAY CGH
AND THE TRANSFER OF EUPLOID EMBRYOS DOES NOT
DECREASE THE RATE OF BIOCHEMICAL PREGNANCYAFTER
IVF. S. Ghazal,a W. G. Kearns,b,c K. J. Tobler,b M. R. Maduro,a

P. Patrizio.a aObstetrics, Gynecology, & Reproductive Sciences, Yale School
of Medicine, New Haven, CT; bGynecology and Obstetrics, The Johns Hop-
kins Medical Institutions, Baltimore, MD; cCenter for Preimplantation Ge-
netics, Laboratory Corporation of America, Rockville, MD.

OBJECTIVE: Biochemical pregnancies are still a mystery and are often
attributed to chromosomal abnormalities even though there are no objective
data to support this contention. The aim of this study was to determine
whether the transfer of euploid embryos affects the rate of biochemical preg-
nancies compared to unselected patients undergoing in vitro fertilization
(IVF).
DESIGN: Retrospective chart review.
MATERIALSANDMETHODS:We identified 65 patients from a single

academic IVF center between December 1, 2012 and December 1, 2013
who underwent 69 IVF cycles with fresh transfer of euploid embryos
following comparative genomic hybridization (aCGH) microarray preim-
plantation genetic screening (PGS) on trophectoderm cells. A biochem-
ical pregnancy was defined as a serum positive b-hCG that never
reaches a level that allows visualization of a gestational sac by ultra-
sound. As controls, we reviewed 322 unselected fresh IVF cycles during
the same time period.
RESULTS: Of the 69 IVF cycles with the transfer of euploid embryos after

PGS with aCGH, 24 (34.8%) had a negative pregnancy test, 7 (10.2%) expe-
rienced biochemical pregnancies, 5 (7.2%) had missed abortions, and 33
(47.8%) had delivered or had ongoing pregnancies. In the control group of
322 unselected IVF cycles during the same time period, 29 (9.0%) resulted
in a biochemical pregnancy.
CONCLUSION: Despite the transfer of aCGH-screened euploid blasto-

cysts, the rate of biochemical pregnancy is not improved compared to the
background rate of biochemical pregnancy for patients undergoing IVF.
This suggests that biochemical pregnancies may represent some genetic
defect in the embryo leading to early developmental arrest or may be
due to factors interfering with the early implantation. Biochemical
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pregnancies after transfer of euploid embryos by aCGH should prompt
clinicians to investigate possible uterine factors that may impact implanta-
tion, embryo transfer techniques, and further research on genetic
(non-chromosomal) abnormalities responsible for early embryo develop-
ment.

Supported by: Departmental
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THE USELFULNESS OF ULTRASOUND IN PREDICTING PREG-
NANCY RATE IN AN OOCYTE DONATION PROGRAM. M. G. Yuri,
A. Valcarcel, E. T. Young, P. J. Buzzi, L. V. Sicaro, A. E. Kenny. Sonography,
Biology, Ginecology and Fertility Department, IFER, CABA, Buenos Aires,
Argentina.

OBJECTIVE: One of the limiting steps in ART success, is the relatively
low embryo implantation rate. Among important factors in the implantation
process, embryo quality and endometrial adequacy are key factors. Many
ART programs have correlated endometrial morphology and width, and
the uterine perfusion as measured by transvaginal ultrasound and color
Doppler (TV-US) with pregnancy. In previos studies differents ultrasound pa-
rameters of endometrial receptivity in patients with ovarian stimulation were
evaluated with good correlation between them.Which ones are the better pre-
dictors of optimal endometrial receptivity in a oocyte donor cycle ? The aim
of this study was to evaluate four good sonographic parameters as a useful
predictor of endometrial receptivity in terms of pregnancy rate in an oocyte
donation program.

DESIGN: Prospective , controlled, study.
MATERIALSANDMETHODS:We evaluated sonographic parameters of

uterine receptivity, measured on the day when Progesterone supplementation
should begin. 78 consecutive patients whose stimulation endometrial cycle
resulted in embryo transfer from fresh oocyte donor cycle, were included
in this study. Four ultrasonographic parameters of good prognosis were
considered as follow:

Endometrial thicknessR 7mm, trilaminar endometrial pattern, uterine ar-
tery Pulsatility index (PI) % 3 and presence of subendometrial vessels R 4

Two groups were formed accordingly to the number of parameters
founded (PF) Group I: 62 patients with R 3 PF Group II: 16 patients with
<3 PF Epidemiological data, age, number and quality of embryo transfer,
Pregnancy rate and clinical pregnancy rate were evaluated between groups.
Student and Fisher Test were used.

RESULTS: Epidemiological data between groups were comparable. Pa-
tients age was in Gr I 42.6�5.4, in Gr II 43.7�6.8 (pNS). The number of
embryo transfered was 3,2 � 0,7 in Group I and 3,1 � 0,9 in Group II
(pNS). Pregnancy rate 71% (44 / 62) in gr I and 12,5% (2/16) in gr II (p
0.0001). Clinic pregnancy rate 61,3% (38 / 62) in GrI and 12,5 % (2/16)
in Gr II ( p<0.0001) This data shows sensibility 75.8%, specificity
43.75%, positive predictive value 70.9% and negative predictive value
87.5%.

CONCLUSION: When three or more parameters of good prognosis were
present , a higher pregnancy rate was obtained. The sum of good prognostic
sonographic criteria offers a useful tool for predicting success in oocyte
donation cycles.
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IMPROVING ENDOMETRIAL RECEPTIVITY: DOES HYSTEROS-
COPY IN THE CYCLE PRIOR HELP TO IMPROVE IMPLANTA-
TION AND CLINICAL PREGNANACY. V. Kaul,a,b K. Sorbi,a

T. Osianlis,a,d S. Jatkar,a,c F. Sultana,c N. Pritchard,c,d S. Sivapalan,d

B. Vollenhoven.a,c,d aMonash IVF, Melbourne, Victoria, Australia; bMercy
Hospital for Women, Melbourne, Victoria, Australia; cMonash Health, Mel-
bourne, Victoria, Australia; dO&G Department, Monash University, Mel-
bourne, Victoria, Australia.

OBJECTIVE: Mechanical endometrial injury is proposed to induce and
modulate expression of genes for factors required for improving implanta-
tion. Hysteroscopy also provides reassurance and opportunity for treatment
of uterine pathology. However, with a lack of large sized RCTs, recommen-
dation is based on meta-analysis, using non randomized or quasi random-

ized studies, which have used non-matched controls. We sought to
identify whether a normal hysteroscopy in the cycle preceding transfer
(fresh or frozen) would have a beneficial impact on the implantation and
clinical pregnancy rate after matching for variables known to affect preg-
nancy rates.
DESIGN: Case -controlled study.
MATERIALSANDMETHODS: Case controlled study of women under-

going hysteroscopy, during IVF treatment in the last 4 years in one clini-
cian’s practice. All patients with no abnormality detected at
hysteroscopy followed by transfer in the next cycle (n¼ 87) were matched
with controls in a 3:1 ratio(no¼263). Matching included age, cycle and
treatment number, stimulation protocol, IVF/ICSI and Fresh/Frozen em-
bryos transferred, and day of transfer. Statistical analysis was performed
with Fischer’s exact test.
RESULTS:Mean age in the hysteroscopy and control group was compa-

rable: 36.2 yrs. and 36.3 years respectively. The only biochemical positive
pregnancy rate per transfer in the intervention group was 5.9, in controls
7.1 (p¼NS), pregnancy rate per transfer 28.2 in the intervention group
versus 20.9(p¼ NS, stratification of fresh versus frozen was non-signifi-
cant (21.7:21.4; 35.9:20.2). A further comparison stratifying for age sub-
groups and cycle numbers did not show any benefits in the intervention
group.
CONCLUSION: Mechanical intervention with hysteroscopy did not show

a statistical significance in terms of implantation or pregnancy whenmatched
with controls for confounding variables .Although there was a probable trend
of more pregnancies in the frozen transfers following hysteroscopy, this
should be interpreted with caution, knowing the current opinion of frozen
transfers yielding better pregnancy rates. Hysteroscopy, as intervention, is
invasive and adds to the cost of IVF cycle, therefore, widespread incorpora-
tion into IVF cycles needs to be verified in RCTs using regression analysis to
identify efficacy.
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THE IMPACT OF THE OVARIAN STIMULATION PROTOCOL
AND THE LUTEAL SUPPORT ON IVF OUTCOME IN WOMEN
WITH RECURRENT IMPLANTATION FAILURE. A. Harlev,a

B. Tamir,a I. Bord,a E. Lunenfeld,a H.-V. Iris,a M. Friger,b E. Levitas.a
aFertility and IVF Unit, Department of Obstetrics & Gynecology, Soroka
University Medical Center, Faculty of Health Sciences, Ben-Gurion Uni-
versity of the Negev, Israel, Beersheva, Israel; bDepartment of Epidemi-
ology and Health Services Evaluation, Faculty of Health Sciences,
Soroka University Medical Center, Ben-Gurion University of the Negev,
Beersheva, Israel.

OBJECTIVE: To investigate the relationship between the pregnancy rates
and the medications used during and after an IVF cycle among patients with
recurrent implantation failure (RIF).
DESIGN: A retrospective cohort study of 854 IVF cycles in 183 patients

was conducted. It has included patients of less than 35 years old with at least
three failed fresh IVF cycles.
MATERIALS AND METHODS: We have analyzed the relation be-

tween the probability of pregnancy and the following criteria: IVF
protocol, types of gonadotropins, type of luteal support and IVF
outcome.
RESULTS: Pregnancy rates were similar regardless of the protocol em-

ployed. Nevertheless, while comparing a small sub-group of 8 patients
who conceived using follitropin beta (Puregon) for ovarian stimulation
with 25 patients treated with follitropin alpha (Gonal F), a significantly
increased pregnancy rate was noted in the follitropin beta group
(22.2% vs. 9.8%, p¼0.03). There was no difference in pregnancy rates
between the groups of patients stimulated by recombinant or urinary go-
nadotropins, or combination of these medications. Combining estrogen
and progesterone in the luteal support significantly increased pregnancy
rates compared to progesterone only (16.1% vs. 10.4%, p¼0.04). No dif-
ferences were observed between the patients receiving vaginal versus
intramuscular luteal support and there was no added value for the use
of hCG for luteal support.
CONCLUSION: Combining estrogen and progesterone in the luteal

support regime in cases of RIF, increases pregnancy rate. Moreover,
when using recombinant agents for ovarian stimulation, follitropin
beta resulted in better pregnancy rates as compared to tofollitropin
alpha.
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THE TP53 CODON 72 POLYMORPHISM (RS1042522) IN WOMEN
IS NOT ASSOCIATED WITH PREGNANCY OUTCOMES AFTER
ART. R. L. R. Baruffi,a,b C. G. Petersen,a,b L. D. Vagnini,b A. Renzi,b

G. R. Oliveira-Pelegrin,b A. L. Mauri,a,b F. C. Massaro,a,b

M. Cavagna,a,b,c J. B. A. Oliveira,a,b J. G. Franco, Jr.,a,b aCenter for Human
Reproduction Prof. Franco Jr, Ribeirao Preto, Sao Paulo, Brazil; bPaulista
Center for Diagnosis Research and Training, Ribeirao Preto, Sao Paulo,
Brazil; cWomen’s Health Reference Centre, Perola Byington Hospital, Sao
Paulo, Brazil.

OBJECTIVE: The literature provides evidence that the genotype for the
TP53 codon 72 polymorphism (encoding Arginine [Arg] or Proline [Pro])
in women is associated with repeated implantation failures after IVF/
ICSI or recurrent miscarriages (the Arg allele is correlated with the best
fertility prognosis). However, the data are not definitive, and the relation-
ship between the TP53 polymorphism and clinical outcomes after IVF/
ICSI requires additional evaluation. This study analyzed whether the
TP53 codon 72 polymorphism in women can predict pregnancy outcomes
in ART.

DESIGN: Prospective cohort.
MATERIALS AND METHODS: A total of 390 couples subjected to

IVF/ICSI protocols were recruited. The women were genotyped for
the TP53 polymorphism Arg/Arg (n¼192), Arg/Pro (n¼170) and Pro/
Pro (n¼28). DNA was extracted from peripheral blood samples taken
from each participant, and the TP53 codon 72 single nucleotide poly-
morphism (SNP / rs1042522) (Arg/Pro) was genotyped using real-time
PCR. Cumulative results, including fresh and frozen cycles, were
analyzed.

RESULTS: Hardy-Weinberg genotype distributions of the entire sample
indicated concordance between the observed and expected frequencies. No
correlation was observed between the genotype for the TP53 codon 72
SNP Arg/Pro polymorphism in women and clinical outcomes after IVF/
ICSI. Table 1 summarizes the results.

TABLE 1. Results

WOMEN’S GENOTYPES

ARG/ARG ARG/PRO PRO/PRO P

Women age(years) 35.1�4.2 35.8�4.4 36.3�4.2 0.18
Men age(years) 37.7�6.6 38.3�6.7 39.2�7.6 0.10
Transfers(n) 1.5�0.9 1.4�0.8 1.4�0.6 0.86
Total embryos transferred

(fresh+frozen)(n)
3.0�2.1 3.1�1.9 2.6�1.6 0.15

Implantation rate 19.6% 18.6% 13.9% 0.49
Clinical pregnancy rate/patient 48.4% 45.3% 28.6% 0.14
Miscarriage rate 30.1% 24.7% 37.5% 0.29
Ongoing pregnancy rate/patient 33.8% 34.1% 17.9% 0.21

CONCLUSION: There appears to be no relationship between this TP53
codon 72 Arg/Pro (rs1042522) polymorphism and implantation or pregnancy
rates after IVF/ICSI. The genotype for the TP53 codon 72 polymorphism in
women may not be a useful susceptibility factor for the prediction of the
chances of achieving pregnancy. However, increasing the number of
analyzed cases will be important to provide more information about the po-
tential use of this polymorphism.
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THE EXPRESSION OFWNT/b-CATENIN PATHWAY FACTORS ON
ENDOMETRIUM CELLS OF IN-VITRO MODEL OF EMBRYO
IMPLANTATION. Y. Liu H. Chao. Department of Reproductive Medi-
cine, Beijing Obstetrics and Gynecology Hospital, Capital Medical Univer-
sity, Beijing, China.

OBJECTIVE: To explore the role of Wnt/b-catenin pathway in the proce-
dure of embryo implantation.

DESIGN: Prospective experimental study.

MATERIALS AND METHODS: After established in-vitro model of
embryo implantation by co-culturing human blastocysts with human
endometrial decidualization cell monolayers, b-catenin was detected by
immunofluorescence analysis on endometrial cells at pre-, peri- and post-
implantation stages. b-catenin,Wnt4,Frz6 were detected by real time
fluorescent quantitative PCR analysis on endometrial cells at pre-,peri- and
post-implantation stages.
RESULTS: The blastocysts adhered to the decidualization cell layer

within 5-10h, attached and invasion into the decidualization cell layer after
48h of coculture. The expression of b-catenin protein was observed on endo-
metrial cells and mainly located at the cellular membrane at pre-implantation
stage; more b-catenin protein was observed at the membrane and cytoplasm
on decidualization cells at peri-implantation stage; the expression of b-cate-
nin was detected in cellular nucleus after 48 h of implantation. The expres-
sion of b-catenin,Wnt4,Frz6 mRNA was significantly increased on
decidualization cells at peri -implantation stage compared with pre-implan-
tation stage (P<0.05), and significantly increased at post-implantation stages
compared with peri-implantation stage (P<0.05).
CONCLUSION: Human blastocysts co-cultured with human endometrial

decidualization cell monolayers could be used to study themechanism of em-
bryo implantation. Wnt/b-catenin pathway was activated and played an
important role in the procedure of embryo implantation.
Supported by: This study was Supported by grants from Beijing New Star

Technology Project (H020821200190), Beijing Natural Science Foundation
(5122015), and Beijing Obstetrics and Gynecology Hospital Foundation
(201114).
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EFFICACY OF LOW MOLECULAR WEIGHTED HEPARIN
(LMWH) TREATMENT IN REPEATED IMPLANTATION FAILURE
(RIF) PATIENTS WITH DECREASED UTERINE BLOOD
FLOW. H. S. Koo, E. G. Min, S. H. Cha, H. J. Yi, M. K. Koong,
K. M. Yang. Division of Reproductive Endocrinology and Infertility, Depart-
ment Obstetrics and Gynecology, Cheil General Hospital, Kwandong Uni-
versity College of Medicine, Seoul, Korea.

OBJECTIVE: To investigate whether low-molecular-weighted-heparin
(LMWH) is effective in improve assisted reproductive technique (ART) out-
comes in RIF patients with decreased uterine blood flow.
DESIGN: The prospective study population included 41 RIF patients with

decreased uterine blood flow and control were 48 RIF patients with normal
uterine blood flow.
MATERIALS AND METHODS: Uterine color-pulsed transvaginal

Doppler ultrasound was performed to evaluate uterine radial artery resis-
tance index (RI) in RIF patients on late follicular phase and hCG adminis-
tration day. In RIF patients with decreased uterine radial artery blood flow
(RI > 0.6), LMWH was daily injected subcutaneously (range 40-80mg/
day) from embryo transfer day to the day of checking the level of serum
b-hCG. We compared the pregnancy rate and clinical pregnancy rate be-
tween RIF patients with LMWH treatment and RIF patients without treat-
ment.
RESULTS: The mean age of LMWH treatment group and without treat-

ment group was 35.8 � 3.8 and 36.9 � 3.9 (yrs), respectively. Pregnancy
rate was significantly higher in RIF patients with LMWH treatment than
without treatment group (58.5% vs. 31.3%, p¼0.009). Also clinical preg-
nancy rate was significantly higher in RIF group with LMWH treatment
(53.7% vs. 27.1%, p¼0.009).
CONCLUSION: LMWH seemed to be effective treatment to improve

pregnancy rate and clinical pregnancy rate in RIF patients with decreased
uterine blood flow.
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A COMPREHENSIVE ANALYSIS OF THE PHARMACODYNAMIC
EFFECTS OF NT100, A NOVEL G-CSF. L. Kozhaya,a D. Carter,b

J. Tong,b D. Unutmaz.a aNYU School of Medicine, New York, NY; bNora
Therapeutics, Inc., Palo Alto, CA.

OBJECTIVE: NT100 is a novel rhG-CSF being developed specifically for
use in the indications of repeated implantation failure and recurrent
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miscarriage. The hypothesized mechanism of action in these indications is
promotion of maternal-fetal tolerance. Because maternal-fetal tolerance en-
compasses a series of systemic changes affectingmany cell types, analyses of
individual proteins or cell types may not provide a complete picture. We
therefore undertook a comprehensive flow cytometric analysis of more
than 50 immune cell subsets to gain a broader view of NT100’s systemic ef-
fects.

DESIGN: Peripheral blood was obtained from a Phase 1 randomized,
double-blind, placebo-controlled trial of NT100 in 48 healthy non-preg-
nant women between the ages of 18 and 40. The study included both sin-
gle- and multi-dose cohorts across three escalating dose levels. NT100 or
placebo was administered subcutaneously as a single dose or once daily
for 10 days.

MATERIALS AND METHODS: PBMC were obtained at multiple time
points and analyzed by ten-color flow cytometry. Antibody combinations
were designed to identify various cellular sub-types within the following
compartments: antigen-presenting cells, helper T cells, effector T cells, B
cells, innate lymphocytes, and myeloid cells.

RESULTS: NT100 induced broad and complex immunomodulatory
changes within each compartment consistent with a net toleragenic profile.
The effects were apparent after multiple-dose administration of NT100,
and were not observed after a single dose. These effects were persistent dur-
ing the period of drug administration and rapidly reversed on cessation of
drug treatment.

CONCLUSION: NT100 induces a complex and temporary set of
changes consistent with a state of enhanced maternal-fetal tolerance.
Two randomized, placebo-controlled Phase 2 clinical trials of NT100
are ongoing in unexplained recurrent pregnancy loss (RESPONSE trial)
and in repeated implantation failure patients undergoing IVF (Thrive-
IVF trial). These will provide the opportunity to correlate the observed
pharmacodynamics effects of NT100 treatment with changes in preg-
nancy outcomes.

Supported by: This study was Supported by Nora Therapeutics, Inc.
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EFFECT OF LAZER-ASSISTED FOUR-POINTS ZONA THINNING
ON HATCHING AND PREGNANCY OUTCOME. B. S. Joo,
S. H. Park, S. E. Moon, J. S. Koo, H. S. Youm, H. S. Moon. IVF-Busan,
Center for Reprodutive Medicine, Good Moonhwa Hospital, Busan, Korea.

OBJECTIVE: Hatching process may have polarity and the effect of assis-
ted hatching (AH)may depends on the AH site. In human IVF-ET, AH is usu-
ally performed in day 2 or 3 embryos. However, the correct hatching site at
these stages is not clear. Therefore, the first objective of this study was to pre-
liminarily examine the effect of laser-assisted one-point zona thinning
(LAZT1) or four-points zona thinning (LAZT4) on blastocyst formation
and hatching in the mouse. Second, this study examined the effect of
LAZT4 on pregnancy outcome in human IVF-ET.

DESIGN: Prospective pilot study.
MATERIALS AND METHODS: C57BL inbred female mice of two age

groups (6-11, and 28-31 weeks) were superovulated with 5 IU pregnant ma-
re’s serum gonadotropin, followed by 5 IU human chorionic gonadotropin in-
jection, and immediately mated with an individual male of the same strain.
After 15-16 hours, zygotes were obtained and cultured in vitro. At 8-cell
stage, embryos were treated with LAZT1 or LAZT4. One point was
randomly chosen at any site of zona pellucid and the sites of four points
were chosen randomly at 90 degree intervals. After laser-assisted zona thin-
ning, the embryos were further cultured and the rates of blastocyst formation
and hatching were examined 96 hours and 120 hours after zygote collection,
respectively. In human IVF-ET, fresh or frozen thawed 8-cell embryos were
treated with LAZT4 (n¼28). The control group (n¼71) was embryos without
LAZT.

RESULTS: In young mice, LAZT had no effect on blastocyst forma-
tion rate, but resulted in a significant increase in early hatching and
hatching rates compared to the control group (P<0.05). However, in
old mice, LAZT significantly increases the blastocyst formation rate as
well as early hatching and hatching rates compared to the control group
(P<0.05). These effects of AH were more remarkable in LAZT4 than
LAZT1. In human IVF-ET, there is no significant effect of LAZT4 on
clinical pregnancy outcome according to the female age. However,

LAZT4 for frozen-thawed embryos significantly increased clinical preg-
nancy rate (P<0.05).
CONCLUSION: This study shows that the effect of LAZT4 was more

noticeable in the old than the young in mice, whereas it is more effective
in the frozen-thawed embryos rather than older patients in human IVF-ET.
Although the effect of LAZT4 differs with the species, this result suggests
that LAZT4 for 8-cell embryos can improve formation and hatching of blas-
tocyst, and in turn, clinical pregnancy outcome.

P-286 Tuesday, October 21, 2014

BLASTOMERE-DERIVEDHUMAN TROPHOBLAST STEMCELLS
AS A NOVEL SURROGATE FOR BLASTOCYSTS IN MODELING
IMPLANTATION. M. Noel,a T. Zdravkovic,b M. Gormley,b

S. Fisher.b aCenter for Reproductive Health, University of California, San
Francisco, San Francisco, CA; bCenter for Reproductive Sciences, University
of California, San Francisco, San Francisco, CA.

OBJECTIVE: In vitro studies of human implantation are limited by ethical
restrictions on obtaining and workingwith human embryos, which has neces-
sitated using mouse embryos or carcinoma-derived cell lines as substitutes
for blastocysts1. Our objective was to explore a blastomere-derived tropho-
blast stem cell line as a novel surrogate for human blastocyst trophectoderm
in modeling implantation.
DESIGN: In vitro experimental study.
MATERIALSANDMETHODS: Previous work in our lab generated nine

embryonic stem cell lines from single blastomeres of day 3 human em-
bryos. These stem cell lines differentiate into trophoblast stem cells
(TSCs) that undergo continuous self-renewal in vitro and differentiate
into mature descendants2. They express transcription factors that specify
trophoblast fate as well as markers of human blastocyst trophectoderm at
the time of implantation. In this study, we utilized the Aggrewell system
(StemCell Technologies) to create TSC spheroids that mimic the physical
properties of the human blastocyst. Protein expression in TSC spheroids
was characterized by immunolocalization, and compared to that of
expanded blastocyst trophectoderm. Finally, TSC spheroids were co-
cultured with the endometrial cell line HEC-1-A in order to characterize
the rate and extent of of attachment.
RESULTS: TSCs were able to form spheroids of �150 cells, measuring

100-150mm in diameter, which remained stable in size and conformation af-
ter removal from Aggrewells. Immunolocalization showed that these TSC
spheroids expressed transcription factors that specify trophoblast fate
including CDX2, TEAD4 and GATA3, as well as cell surface proteins impli-
cated in implantation, including LIF-R, EGFR, and several integrins. Immu-
nolocalization of expanded human blastocysts showed a similar expression
pattern of both transcription factors and cell surface markers. In attachment
assays with HEC-1-A uterine epithelial cells,�60% of TPC spheroids stably
attached over 20 hours.
CONCLUSION: TSC spheroids are a novel surrogate for hatched human

blastocysts that can be used to model human implantation. Future experi-
ments will involve culturing TSC spheroids with primary endometrial tissue
� function-perturbing antibodies or siRNAs to elucidate the function of
candidate trophoblast mediators in implantation.
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AUTOLOGOUS ENDOMETRIAL COCULTURE BIOPSY: IS
TIMING REALLY EVERYTHING?. A. P. Melnick,a A. K. Masbou,a

E. M. Murphy,a K. J. Sapra,b Z. Rosenwaks,a S. D. Spandorfer.a aThe Ro-
nald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
Weill Cornell Medical College, New York, NY; bDepartment of Epidemi-
ology, Mailman School of Public Health, Columbia University, New York,
NY.

OBJECTIVE: Autologous endometrial coculture (AECC) has been shown
to increase embryo quality and implantation in patients with a history of IVF
failure. Mechanical endometrial injury in the cycle prior to IVF has also been
proposed to increase implantation rates. Therefore, the biopsy itself may
contribute to AECC success rates. Our objective was to determine whether
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endometrial biopsy timing affects implantation rates and pregnancy out-
comes in patients undergoing IVF with AECC.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients with a history of at least one

failed IVF cycle undergoing IVF with AECC at our center were included.
All patients underwent luteal phase endometrial biopsy in preparation for
IVF. Biopsy samples were either utilized for IVF in a consecutive menstrual
cycle or were frozen for use in a future cycle. Embryos were cultured in
AECC media and transferred on day 3. Outcomes included embryo grade,
implantation rate, clinical pregnancy rate, and live birth rate. Statistical anal-
ysis includedMannWhitneyU and c2 tests. P<0.05 was deemed statistically
significant.

RESULTS: 2568 cycles of 1764 patients who underwent an AECC/IVF
cycle between May 2004 and November 2013 were analyzed. 1435 bi-
opsies were performed in the cycle prior to IVF and 1133 were performed
more than one cycle prior to IVF. The two groups were similar in age, BMI,
number of mature oocytes retrieved, number of embryos transferred, and
best embryo grade. There were no significant differences in implantation,
clinical pregnancy, or live birth rates with adjusted relative risks of 1.0
(95%CI 0.90-1.11), 1.00 (95%CI 0.89-1.11), and 0.98 (95%CI 0.85-1.14)
respectively.

EMB<1 cycle EMB>1 cycle

N 1435 1133
Age 38(35-41) 38(35-41)
BMI 22.7(20.8-25.5) 22.5(20.6-25.3)
#Oocytes *10(7-14) 9(6-13)
#MII 7(5-11) 7(5-11)
Best Embryo Grade 2(2-2.5) 2(2-2.5)
#Transferred 3(2-4) 3(2-4)
Implantation Rate 0.16�0.26 0.16�0.27
Clinical Pregnancies 639(44.5%) 489(43.2%)
Live Births 331(22.8%) 269(23.2%)

*P<0.05

CONCLUSION: Coculture biopsy in the cycle preceding IVF does not in-
crease implantation, clinical pregnancy, or live birth rates when compared to
biopsies performed more than one cycle prior to IVF. Previously demon-
strated improvements in embryo quality and pregnancy outcomes in patients
undergoing IVF with AECC are not attributable to biopsy-induced endome-
trial injury.
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ADOPTIVE TRANSFER OF TREGS AFTER NATIVE TREG
KNOCKDOWN IMPROVES LITTER SIZES BACK TO BASELINE
LEVELS IN A MURINE MODEL. R. J. Heitmann,a R. P. Weitzel,b

J. F. Tisdale,b E. F. Wolff.a,b aNICHD, National Institutes of Health, Be-
thesda, MD; bNHLBI, National Institutes of Health, Bethesda, MD.

OBJECTIVE: Maternal immune tolerance to the fetal semi-allograft is
important in the establishment of pregnancy. T regulatory cells (Tregs);
defined by CD4+CD25+FoxP3+ surface antigen expression, appear to play
an important role in embryo implantation. We have previously demonstrated
significantly smaller litter sizes, as a result of defective implantation, in a mu-
rine model after conditional native Treg knockdown (1). We hypothesized
with add-back of Tregs, using adoptive transfer, would increase litter sizes
to baseline levels.

DESIGN: Animal research laboratory.
MATERIALS AND METHODS: Using a transgenic (DEREG) mouse,

conditional knockdown of Tregs was induced with application of intra-
peritoneal (IP) injections of diphtheria toxin (DT). Pilot studies were per-
formed to analyze the optimal timing of adoptive Tregs transfer. Tregs
from sex and litter matched wild-type mice were separated and purified
using magnetic antibody cell sorting technology. Purified Tregs were
then injected back into mating females two days after Treg knockdown.

The females were then followed to delivery and their litter sizes
compared.
RESULTS: An average of 13.4 million (5-32 million)Tregs were trans-

ferred back to recipient mice. Adoptive transfer of Tregs performed
closer (2 days) to native Treg knockdown resulted in higher whole blood
(1.3%) Treg levels compared to transfer further (4 days) from knockdown
(0.4%). Adoptive transfer of Tregs significantly increased liter sizes in
mice (n¼7) with Treg knockdown compared to mice (n¼7) with Treg
knockdown but no adoptive transfer (6.8 pups/litter vs. 4.5 pups/litter,
P<0.05).
CONCLUSION: Herein we provide further evidence, in a murine model,

for the importance of Tregs in embryo implantation and pregnancy estab-
lishment. Implantation failure can be corrected using transfusions of Tregs.
Altered Treg levels could be a potential cause of infertility due to recurrent
implantation failure, which may be amenable to cellular therapy ap-
proaches.
Supported by: This research was supported, in part, by the intramural

research program of the Program in Reproductive and Adult Endocrinology,
NICHD and NHLBI, NIH.
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IMPLANTATION FAILURE OF TRANSLOCATED EMBRYOS
CAN BE EXPLAINED BY IMPAIRED TROPHOBLASTIC
DIFFERENTIATION. Y. Kalma,a A. Shpiz,a,b T. Frumkin,a

M. Telias,a,b T. Shwartz,a T. Cohen,a A. Amit,a D. Ben-Yosef.a,b aWolfe
PGD-Embryonic Stem Cell Laboratory, Racine IVF Unit, Lis Maternity
Hospital, Tel-Aviv Sourasky Medical Center, Tel Aviv, Israel; bDepartment
of Cell and Developmental Biology, Sackler Medical School, Tel-Aviv Uni-
versity, Israel, Tel Aviv, Israel.

OBJECTIVE: Carriers of translocation (11;22), the most common recur-
rent reciprocal translocation in humans, have high risk of repeated miscar-
riages. Current research models for studying the biological basic for
implantation failure in translocated embryos are limited. The aim of this
work is to study the reason for repeated miscarriages of unbalanced translo-
cated embryos using a human embryonic stem cell (hESC) line carrying the
unbalanced translocation t(11;22).
DESIGN: The novel hESC line we have recently derived from an embryo

with unbalanced t(11;22) following PGD, was induced to differentiate into
trophoblast, and the results were compared to those obtained from control
hESCs with normal karyotype. Gene expression of trophoblastic markers
and bhCG secretion were analyzed and compared in the translocated and
the control hESCs at different time points of in vitro differentiation into tro-
phoblasts.
MATERIALS AND METHODS: Fluorescent in-situ hybridization and

karyotype analysis were performed to analyze t(11;22). The hESC line
was characterized by RT-PCR and FACS analysis for pluripotent
markers. Differentiation potential was assessed by spontaneous differen-
tiation into teratomas, as well as by in-vitro differentiation into tropho-
blasts. Trophoblast development was assessed by measuring bhCG
secretion, bhCG immunostaining and by gene expression of trophoblastic
markers.
RESULTS:We derived the first hESC line carrying an unbalanced t(11;22)

which we labeled Lis05_t(11;22). This hESC line showed the typical
morphological and molecular characteristics of a hESC line. It was function-
ally pluripotent, giving rise to derivatives of all three germ layers. Interes-
tigly, Lis05_t(11;22) hESCs failed to differentiate into trophoblasts as
evidenced by their failure to secrete b hCG. Gene expression analysis demon-
strated reduced and delayed expression of the trophoblastic genes (CDX2,
KRT7, GCM1, PPARG, KLF4, TP63 and CGA), concomitant with their fail-
ure to secrete b hCG.
CONCLUSION: The t(11;22)-hESC line is here presented as a valu-

able human in-vitro model for studying the mechanisms underlying im-
plantation failure. The inactivation of the trophoblastic genes are
probably responsible for the failure in trophoblastic differentiation in
t(11;22), correlating with implantation failure in unbalanced translocated
embryos.
Supported by: This study is Supported by a grant from the Israeli Ministery

of Health, and from Tel Aviv University.
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EFFICACY OF A SINGLE INJECTION OF HUMAN CHORIONIC
GONADOTROPIN AT PEAK FOLLICULAR MATURATION IN
NATURAL CYCLES ON PREGNANCY RATE AND MID-LUTEAL
HORMONAL AND SONOGRAPHIC PARAMETERS. J. H. Check,
J. R. Liss, G. DiAntonio. Cooper Medical School of Rowan University,
Camden, NJ.

OBJECTIVE: To determine if the addition of human chorionic gonado-
tropin (hCG) single injection at the time of peak follicular improves preg-
nancy rates in women being treated with progesterone (P) in the luteal
phase in natural cycles and if so is it related to higher serum estradiol (E2)
or P levels in mid-luteal phase or increased mid-luteal endometrial thickness
or higher percentage of the homogeneous hyperechogenic (HH) echo
pattern?

DESIGN: Prospective controlled study.
MATERIALS AND METHODS: Two age groups were studied - <39.9

and 40-45. Micronized P gel 90mg (Crinone�) twice daily was used from
the early luteal phase once follicular collapse was demonstrated. A woman
was eliminated and a replacement recruited if the dominant follicle did not
attain an average diameter of 18mm and a serum E2 >200pg/mL. Clinical
pregnancy rates were obtained for the first 3 cycles. Mid-luteal hormonal
and ultrasound parameters were only obtained in the first treatment cycle.
Both age groups were assigned to either receive 10,000 units hCG at peak
follicular maturation or not. Chi-square analysis, Fisher’s exact test or stu-
dent T-test was used where appropriate.

RESULTS: Women aged <39.9 – pregnancies (3 months) – 3 with hCG –
3/17 (25.0%) vs. without hCG 4/17 (23.5%) – no miscarriages (p¼NS, Chi-
square analysis). Women aged 40-45 – with hCG – 1/12 (8.3%) with 1
miscarriage vs. 0/12 (0%) without hCG (p¼NS). For 39.9 with hCG the
mid-luteal E2 and P were 175.4pg/mL and 22.4ng/mL, respectively vs.
125.7pg/mL and 16.9ng/mL without hCG (p< .05 for E2 and P, Student t-
test). One woman in each group had blood tests but failed to do ultrasound.
An HH pattern was found in 11/16 (68.7%) taking hCG vs. 10/16 (62.5%)
without hCG (p¼NS, chi-square). For women 40-45 HH was present in 6/
12 (50%) with hCG vs. 5/12 (41.6%) without hCG (p¼NS). Endometrial
thickness age <39.9 10.2mm with hCG and 13.0mm without hCG and 9.3
vs. 9.9mm in women 40-45 (p¼NS).

CONCLUSION: The addition of hCG for luteal phase support in natural
cycles of infertile women does not seem to offer any improvement in preg-
nancy rates in women being treated with luteal phase P despite an increased
mid-luteal serum E2 and P.
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THE OPTIMAL ENDOMETRIAL PREPARATION FOR FROZEN-
THAWED SINGLE EMBRYO TRANSFER IN A NATURAL CYCLE:
A RETROSPECTIVE ANALYSIS. A. Chikawa, K. Iwahashi,
H. Hamai, M. Shigeta. Advanced Fertility Center of Fuchu Nozomi, Izumi,
Osaka, Japan.

OBJECTIVE: Single embryo transfer (SET) is the best method for pre-
venting multiple births. The purpose of this study is to evaluate pregnancy
outcomes with or without luteal phase support (LPS) of frozen-thawed single
blastocyst transfer (SBT) treatment performed in natural cycles.

DESIGN: The study retrospectively analyzed 966 frozen-thawed SBT in
natural cycles with or without LPS performed between the periods January
2010 to April 2013.

MATERIALS AND METHODS: Oral chlomadinone acetate (Lutoral�)
was given daily during the luteal phase. The outcomes of frozen-thawed
SBT treatment including demographic data, clinical pregnancy rates and
miscarriage rates, were compared with or without LPS. Ovulation was deter-
mined by the LH surge, progesterone (P4) levels and ultrasonography. And
all patients underwent ovarian stimulation with human chorionic gonadotro-
phin (hCG). In order to determine whether the P4 levels after ovulation are
associated with clinical pregnancy rate or miscarriage rate, we analyzed P4
levels 2 days after ovulation in 383 cycles out of 966cycles with or without
LPS. Post ovulation P4 levels were divided into four groups (with (+),
without (-) LPS): Low (L+, L-), 1.4-4.4ng/ml; Middle Low (ML+, ML-),
4.5-5.5ng/ml; Middle High P4 (MH+, MH-), 5.6-7.5ng/ml and High (H+,
H-), 7.6-14.8ng/ml.

RESULTS: There were no significant differences in the patients’ demo-
graphic data (age, basal FSH and embryo quality), clinical pregnancy rate
(42.5% vs. 38.0%, p¼0.150) and miscarriage rate (24.7% vs. 20.3%,
P¼0.296), between the groups. On the second comparison (383 cycles), a
strong tendency of increased clinical pregnancy rates were observed in the
high P4 levels group compared to the low P4 levels group (51.1% (H-) vs.
31.9%(L-), p¼ 0.059) and (42.1% (H+) vs. 28.0%(L+), p¼0.131), but no dif-
ference in the miscarriage rates were noted (26.7% (H-) vs. 25.0% (L-),
p¼0.908) and (37.5% (H+) vs. 23.8% (L+), p¼0.367).
CONCLUSION: The pregnancy outcomes of natural cycle frozen-thawed

SBT were similar regardless of LPS. Our results suggest that LPS with oral
chlomadinone acetate may not improve the clinical pregnancy nor decrease
miscarriage rate. Patients with low levels of P4 might need additional inter-
ventions in order to achieve higher pregnancy rates. Our findings suggest that
2-day post ovulation levels R 7.6 ng/ml of P4 provide an optimal endome-
trial environment. However, we need further studies to determine the optimal
treatment for patients with low P4 levels to undergo frozen thawed SBT in a
natural cycle.
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COMPARING ROUTES OF PROGESTERONE (P) FOR LUTEAL
SUPPORT IN DONOR-OOCYTE RECIPIENTS (DER) FOLLOWING
FRESH EMBRYOTRANSFER (ET). R. B. Makhijani, K. N. Goldman,
J. Buldo-Licciardi, D. H. McCulloh, J. A. Grifo, F. Licciardi. New York
University Langone Medical Center, New York, NY.

OBJECTIVE: To compare pregnancy outcomes with varying routes of P
administration for luteal support in DER in vitro fertilization (IVF) cycles.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: From 1/2007-11/2011, 508 DER IVF

cycles (270 exclusive, 238 shared) followed by fresh ET. Intramuscular
(IM) P in oil1, vaginal (VG) P2 � oral (PO) P3 or both IM and VG P, were
administered for luteal support. The primary outcomes measured were im-
plantation rate (IR), clinical pregnancy rate (CPR), live birth rate (LBR)
and spontaneous abortion rate (SABR). Data were analyzed using Student’s
T-test and Fisher’s exact test (p<0.05).
RESULTS: IM P was used in 445, VG P in 14, VG + PO P in 13 and IM +

VG P in 36. There were no significant differences in IR, CPR, LBR or SABR
(p>0.05). There was a significant difference in recipient age in the IM P vs
VG P + PO groups (42.7�4.2 vs 45.8�5.6, p<0.05), day 19 serum P level in
the IM P vs VG P+PO groups (24.7� 17.9 vs 47.6�50.0, p<0.05) and day 28
serum P levels between IM, vaginal P+PO and VG P groups (28.9� 15.7 vs
47.2�54.7 vs 17�9.6, p<0.05). Therewas no significant difference in oocyte
donor age, endometrial (EM) thickness prior to start of P, day of embryo
transfer, number of embryos transferred, donor oocytes assigned per recip-
ient, mature oocytes, 2 pronuclear (PN) embryos, day 3 or day 5 embryos
(p>0.05) (table 1).

Cycle Characteristics and Outcomes

IM P VG P IM + VG P

+PO -PO

No. of cycles 445 13 14 36

DER age (yrs) 42.7 � 4.2* 45.8 � 5.6* 43.9 � 2.6 42.8 � 5.1

Oocyte donor age (yrs) 26 � 3.81 27.8 � 3.0 27.4 � 2.1 27.2 � 2.9

EM thickness (mm) 9.4 � 2.03 8.9 � 1.2 8.9 � 2.10 9.5 � 2.10

Day 19 P 24.7 � 17.9* 47.6 � 50* 24.7 � 28.8 20.3 � 9.6

Day 28 P 28.9 � 15.7* 47.2 � 54.7* 17.0 � 9.6* 27.0 � 17.7

Day of embryo transfer 5.0 � 0.6 4.8 � 0.6 5.0 � 0.0 4.9 � 0.5

No. embryos transferred 1.9 � 0.4 1.8 � 0.5 1.9 � 0.5 1.9 � 0.3

No. donor oocytes assigned 15.5 � 9.1 14.2 � 6.7 14.5 � 6.4 17.3 � 9.6

No. mature oocytes assigned 12.3 � 7.5 10.5 � 5.4 12.3 � 5.2 14.6 � 7.8

No. 2 PN embryos 10.4 � 6.3 8.6 � 5.5 10.3 � 4.4 11.8 � 6.7

No. day 3 embryos 10.4 � 6.5 8.6 � 5.4 10.7 � 4.9 11.9 � 7.5

No. blastocysts 3.3 � 2.7 2.3 � 2.1 2.7 � 1.3 3.4 � 3.3

IR (%) 51.3 61.5 71.4 80.6

CPR (%) 68.3 61.5 71.4 80.6

LBR (%) 61.3 46.2 64.3 72.2

SABR (%) 5.8 15.4 7.7 8.3

aData expressed as mean � S.D. or percentage; *¼p<0.05
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CONCLUSION: Therewere no significant differences in IR, CPR, LBR or
SABR regardless of the route of progesterone for luteal support in this cohort
of DER who underwent fresh ET.

P-293 Tuesday, October 21, 2014

LUTEAL PHASE SUPPLEMENTATION WITH VAGINAL PROGES-
TERONE IN WOMEN WITH POLYCYSTIC OVARY SYNDROME
AND OVULATORY DYSFUNCTION UNDERGOING OVULATION
INDUCTION WITH LETROZOLE: A RANDOMIZED
CONTROLLED TRIAL. T. Pakrashi,a H. Baydoun,b S. Bocca,a

S. Oehninger,a L. Stadtmauer.a aObstetrics and Gynecology, Jones Insititute
for Reproductive Medicine/Eastern Virginia Medical School, Norfolk, VA;
bGraduate Program in Public Health, Eastern Virginia Medical School, Nor-
folk, VA.

OBJECTIVE: Polycystic Ovary Syndrome (PCOS) is a leading cause of
anovulatory infertility in women. Aromatase inhibitors such as letrozole
are routinely used in the treatment of anovulatory women to induce ovulation
(OI). These patients are often supplemented with progesterone in the luteal
phase. The aim of this study is to to determine if there is benefit to the use
of vaginal progesterone (8% Crinone gel) in women with PCOS and ovula-
tory dysfunction undergoing OI with letrozole.

DESIGN: Ongoing randomized controlled trial.
MATERIALS AND METHODS: PCOS patients with ovulatory dysfunc-

tion less than 40 years of age who met inclusion criteria and were being
treated with letrozole (2.5-7.5 mg) were consented for this study between
November 2012 and April 2014. They were randomized (1:1) to the treat-
ment group (8% Crinone vaginal gel once a day) or no treatment upon
achieving at least 1 dominant follicle R 17mm to be started 3 days after
hCG trigger. Subjects underwent intrauterine insemination or timed inter-
course depending on their semen parameters. An interim analysis was carried
out on demographic, cycle characteristics and pregnancy rates between those
with and without treatment. Data were analyzed using Student’s t-test and
chi-square as appropriate. For a medium size (25%) difference in pregnancy
rates and a 16% pregnancy rate per cycle, 51 cycles in each group would
achieve a significance level of a¼0.05 and b¼0.20.

RESULTS: A total of 62 completed cycles out of 102 targeted cycles were
analyzed. The primary outcome measure was pregnancy rate per cycle (total
8 pregnancies). Patients in the treatment group were older than the no treat-
ment group (31.4�3.8 years vs. 28.8�4 years, p<0.01). There were no sig-
nificant differences noted in any other cycle and demographic characteristics
between the two groups including BMI, day 3 hormones, number of domi-
nant follicles, endometrial thickness and semen parameters. Although the
pregnancy rate was higher in treatment group compared to the no treatment
group (21.4% vs. 6.1%, p<0.07), this difference is not statistically significant
at this time.

CONCLUSION: The interim analysis suggests that routine vaginal pro-
gesterone (8% Crinone gel) supplementation of women with PCOS and
ovulatory dysfunction undergoing OI with letrozole in the luteal phase dem-
onstrates a trend towards higher pregnancy rates.

Supported by: Actavis Inc.
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STARTING TIME OF PROGESTERONE LUTEAL PHASE SUP-
PORT IN IVF: A SYSTEMATIC REVIEW AND META-
ANALYSIS. M. T. Connell,a J. M. Szatkowski,a N. Terry,a

A. H. DeCherney,a A. M. Propst,b M. J. Hill.a aPRAE, Eunice Kennedy
Shriver NICHD, NIH, Bethesda, MD; bTexas Fertility Center, Austin, TX.

OBJECTIVE: To assess the starting time of progesterone luteal support in
IVF and its effect on clinical pregnancy and live birth.

DESIGN: Systematic review and meta-analysis.
MATERIALSANDMETHODS: A systematic literature search in Embase

and MEDLINE was performed for published randomized controlled trials
comparing different starting points of progesterone for luteal support in
IVF. Random effects models were used for statistical synthesis due to clinical
heterogeneity in the studies. Statistical heterogeneity was assessed with Q
and I2 tests.

RESULTS: 714 abstracts and 14 full text papers were screened. Six ran-
domized controlled trials were identified that met inclusion criteria with a to-
tal of 1154 patients. Progesterone luteal support start times ranged from 36
hours prior to oocyte retrieval to six days post retrieval. Five trials utilized
vaginal progesterone and one trial intramuscular. Three studies compared

progesterone started before oocyte retrieval versus the day of oocyte
retrieval. Starting progesterone prior to oocyte retrieval resulted in a
decreased likelihood of clinical pregnancy (OR 0.65, 95% CI 0.44-0.94,
Q¼0.75, I2¼0%). One study compared starting progesterone on post
retrieval day 3 versus day 6, with a trend towards a decreased likelihood of
pregnancy in the day 6 group (OR 0.51, 95% CI 0.25-1.05). Four trials
comparing progesterone start times on the day of oocyte retrieval versus
one, two, or three days post retrieval showed no significant differences in
pregnancy.

Six included studies with results

Author/Year/
Sample Size

Clinical Pregnancy Rate (%) By P4
Start In Relation To Oocyte Retrieval (OR)

OR-1
Day
of OR OR+1 OR+2 OR+3 OR+4 OR+6

Sohn 1999, n¼174 12.9 24.6
Williams 2001, n¼126 61.0 44.8
Fanchin 2003, n¼84 42.0 29.0
Baruffi 2003, n¼103 27.4 28.8
Mochtar 2006, n¼385 23.1 28.1 29.1
Escriba 2006, n¼282 28.9 38.8 35.6

CONCLUSION: Starting progesterone before oocyte retrieval and after
day 5 post retrieval results in lower pregnancy rates. There appears to be a
window for progesterone start time between the night after oocyte retrieval
and day 5. Retrospective studies have suggested a potential benefit in delay-
ing vaginal progesterone start time to 1-2 days after oocyte retrieval, but this
review could not find randomized controlled trials to adequately assess this.
Further randomized clinical trials are needed to better define progesterone
start time for luteal support, particularly for vaginal progesterone which
may more rapidly advance the endometrium.
Supported by: This work was supported, in part, by PRAE, NICHD, NIH.
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PROGESTERONE LEVELS OVER 20 NG/DL ON DAYOF EMBRYO
TRANSFER ARE ASSOCIATED WITH LOWER LIVE BIRTH AND
HIGHER PREGNANCY LOSS RATES. J. D. Kofinas,
J. K. Blakemore, D. H. McCulloh, J. Grifo. NYU Fertility Center, New
York, NY.

OBJECTIVE: To determine if routine estradiol and progesterone measure-
ments on day of frozen euploid embryo transfer predict clinical outcome.
DESIGN: Retrospective Cohort.
MATERIALS AND METHODS: A retrospective analysis was performed

of 213 patients undergoing single euploid embryo transfer during a pro-
grammed frozen embryo transfer cycle. Time frame of the studywas between
2010 and 2013. Exclusion criteria included recipients of donor oocytes, pa-
tients with embryos that had not been screened for ploidy and patients whose
progesterone dose was increased. The cycle protocol used in all patients was
oral estrace (max dose of 6mg/day) and intramuscular progesterone (P4) (50-
75mg/day). The main outcome measures were live birth + ongoing preg-
nancy (LBR/OPR) and clinical pregnancy (defined as positive fetal heart
tones, CPR) as well as missed abortion and biochemical pregnancy rates.
Receiver operator characteristic (ROC) curves and chi-squared tests were
used for statistical analysis.
RESULTS: The abilites of P4, E2/P4 ratio on the day of embryo transfer

(ET) to predict LBR/OPR were assessed using receiver operator curves.
The areas under the curves (AUC) for ROC plots associating LBR/OPR
with P4 level and E2/P4 ratio were 0.60 and 0.53 respectively. Patient
were segregated into two groups using a P4 threshold of 20 ng/dl. For Group
A (P4 less than 20 ng/ml), the LBR/OPR was 65%; whereas for Group B (P4
greater than 20 ng/dl), the LBR/OPR was 49% (p-value¼0.02, RR 1.33 (OR:
1.1-1.7)). Missed Abortion and Biochemical rates were higher in Group B
than in Group A (27% vs. 12%, p¼0.01, RR 0.45(OR: 0.24-0.86). LBR/
OPR decreased and pregnancy losses (missed abortion and biochemical preg-
nancies) increased with increasing P4 levels.
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TABLE 1. P4 ranges and percent outcomes

P4
(10-15)

P4
(15-20)

P4
(20-30)

P4
(30-40)

P4
(>40)

LBR, OPR (%) 70 62 52 50 33
Missed Abortion,

Biochemical
pregnancies (%)

7 15 27 32 20

*P4 is in ng/ml

CONCLUSION: P4 levels greater than 20 ng/ml on day of transfer (during
FET cycles) are associated with increased incidence of missed abortion and
biochemical pregnancies and decreased incidence of live birth/ongoing preg-
nancy.

EARLY PREGNANCY
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MICRORNA-224 STIMULATES THE EXPRESSION OF MATRIX
METALLOPROTEINASE (MMP)-2 AND MMP-9 IN HUMAN
TROPHOBLAST CELL LINE JEG-3 VIA TGF-b/SMAD3
PATHWAY. Z. Huang, S. Li, Q. Ma, W. Fan, Y. Wang, Z. Xiao. Obstet-
rics and Gynecology, West China 2nd Hospital, Sichuan University,
Chengdu, Sichuan, China.

OBJECTIVE: Our previous study showed that TGF-b1 treatment upregu-
lated the expression of miR-224 and the invasive-associated genes MMP-2/9
in human trophoblast cell line JEG-3 cells. The objectives of this study is to
investigate whether miR-224 is involved in TGF-b induced up-regulation of
MMP-2/9 in JEG-3 cells and the possible mechanisms.

DESIGN: A controlled experiment.
MATERIALS AND METHODS: JEG-3 cells were transfected with

miR-224 mimics, miR-224 mimics control, pretreated with SB431542 (a
TGF-bIR inhibitor) for 30 minutes and then transfected with miR-224, or
co-transfected with miR-224 mimics and siRNA targeting Smad3 using
Lipofectamine following the manufacturer’s protocol. After transfection for
6h, the media were changed into medium with TGF-b1 at the concentration
of 5ng/ml for 24-48h. Quantitative real-time PCR and Western blot analysis
were used to detect themRNA and protein levels ofMMP-2 /9 in JEG-3 cells.

RESULTS: Over-expression of miR-224 by transfection with miR-224
mimics led to the up-regulation of MMP-2 and MMP-9. Both the TGF-
bIR inhibitor SB431542 and the Smad3 siRNA induced mRNA silencing
significantly attenuated the stimulatory effect of miR-224 on MMP-9 and
MMP-2 mRNA expression in JEG-3 cells. The protein expression levels of
MMP-2 and MMP-9 induced by miR-224 were significantly inhibited by
SB431542 pretreatment or co-transfection of Smad3 siRNA.

CONCLUSION:MiR-224 could enhance TGF-b induced the upregulation
of invasive-associated genes MMP-2/9 of JEG-3 cell and the effect may
partly dependent on the TGF-b/Smad3 signaling pathway.

Supported by: This research is Supported by the National Natural Science
Foundation of China (No.81200453).
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THROMBINALTERSDECIDUALIZATIONANDMATRIXHOMEO-
STASIS IN HUMAN ENDOMETRIAL STROMAL
CELLS. S. N. Babayev, O. Bukulmez, B. R. Carr, R. A. Word. OB/
Gyn, UT Southwestern Medical Center, Dallas, TX.

OBJECTIVE: Vaginal bleeding and subchorionic hematomas are associ-
ated with increased risk of both early and late pregnancy loss. Previous
work suggests that thrombin generation may play a pivotal role in develop-
ment of these complications. Specifically, in human endometrial stromal
cells (HESC), thrombin acts via protease-activated receptors (e.g. PAR-1)
to induce matrix metalloproteinases (MMPs) and inflammatory factors.
Our hypothesis is that thrombin activates MMPs and disrupts expression of
genes involved in matrix homeostasis. Further, we sought to determine if
thrombin alters the decidualization process.

DESIGN: HESCs (precursor of decidua) were used as an in vitro model
system.

MATERIALS AND METHODS: HESC were isolated from proliferative
phase endometrium of premenopausal women undergoing benign hysterec-
tomy. Cells were treated with vehicle or thrombin at baseline or during de-
cidualization using cAMP and medroxyprogesterone acetate (MPA).
Thereafter, mRNA levels were analyzed by qPCR.
RESULTS: As expected, twomarker of decidualization (IGF-1 and prolac-

tin (PRL)) were induced 15 and 9-fold 72 h after initiation of cAMP/MPA.
Treatment with human plasma thrombin (6 U/ml) x 24 h decreased mRNA
of both IGF-1 and PRL at baseline (71-73%, P<0.04). Interestingly,
thrombin completely blocked expression of IGF-1 in decidualized cells
and decreased PRL mRNA from 9.7�1.48 to 5.47�0.63 R.U./GAPDH
(p¼0.057). Thrombin induced MMP1 at baseline (7-fold, p<0.01) and dur-
ing decidualization (11.4-fold, P<0.01). COX-2 gene expression was also
induced 8-fold under baseline conditions and amplified in cells undergoing
decidualization (from 4- to 7.7-fold). Thrombin also decreased expression
of collagen 1a1 50-65%, but not fibronectin. Further, thrombin decreased
mRNA of lysyl oxidase (LOX, the major collagen cross-linking enzyme).
Decidualization increased LOX mRNA 6.8-fold which was inhibited signif-
icantly by thrombin. Recombinant thrombin mimicked the effects of purified
plasma thrombin suggesting that these effects were not due to contamination
of plasma thrombin. Like thrombin, PAR-1 agonist inhibited IGF-1, PRL,
LOX, and Col1a1.
CONCLUSION: Taken together, our data indicate that thrombin adversely

affects decidualization in vitro primarily through PAR-1. Furthermore,
thrombin not only activates genes involved in matrix degradation (MMPs)
and inflammation (COX-2), but also suppresses genes encoding factors
important for collagen formation (Col1a1, LOX). The results suggest that in-
trauterine bleeding and generation of thrombin impairs decidualization and
endometrial support of early pregnancy.
Supported by: Study was Supported by Division of Reproductive Endocri-

nology and Infertility, UT Southwestern Medical Center.
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‘‘NEGATIVE’’ SERUM HCG CAN FAIL TO DIAGNOSE ECTOPIC
AND ABNORMAL INTRAUTERINE PREGNANCYAT LEVELS BE-
TWEEN 1.0-5.0MIU/ML. B.-S. L. Maslow, A. Bartolucci, C.M. Sueldo,
L. Engmann, C. A. Benadiva, J. C. Nulsen. Center for Advanced Reproduc-
tive Services/University of Connecticut Health Center, Farmington, CT.

OBJECTIVE: To assess the negative predictive value (NPV) of a ‘‘nega-
tive’’ first post-embryo transfer (ET) quantative serum hCG with respect to
ectopic pregnancy (EP) or abnormal intrauterine pregnancy (IUP).
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We collected all first post-ET ‘‘nega-

tive’’ serum hCG results processed at a large fertility center from 6/2009-2/
2014 and recorded clinical outcomes. ‘‘Negative’’ serum hCG was defined
as <5mIU/mL. All first post-ET serum hCG were measured 14 days after
oocyte retrieval and processed at our in-house laboratory with Siemens Im-
mulite 2000. Associations were analyzed using c2 test or Fisher’s Exact
test for categorical variables and student’s t-test for continuous variables.
RESULTS: 1495 first post-ET serum hCG <5mIU/mL were collected.

1343 (90%) were <1.0mIU/mL and 152 results (10%) were 1.0-5.0mIU/
mL. 5.3% (8/152) of those with hCG 1.0-5.0mIU/mL were subsequently
diagnosed with a pregnancy. There were 4 EP, of which 3 required salpingec-
tomy, and 4 spontaneous abortions, one who presented with hemorrhage and
hemodynamic instability, requiring surgery and transfusion. No normal preg-
nancies were identified with hCG 1.0-5.0mIU/mL. The mean first post-ET
serum hCG in abnormal pregnancies was 2.64�1.27mIU/mL. There was
no correlation between the concentration of hCG 1.0-5.0mIU/mL and risk
of abnormal pregnancy (p¼0.6). No pregnancies were identified in the
hCG<1.0mIU/mL group. Women with hCG 1.0-5.0mIU/mL were signifi-
cantly more likely to be diagnosed with an abnormal pregnancy than those
with hCG<1.0 (5/152 vs. 0/1343, p<0.001). The NPV of first post-ET
hCG<5mIU/mL was 99.4% overall. NPV decreased to 94.7% for hCG
1.0-5.0mIU/mL. 19 women with hCG 1.0-5.0mIU/mL would need to have
repeat testing 48 hours later to diagnose one abnormal pregnancy (NNT¼19).
CONCLUSION: ‘‘Negative’’ serum hCG is widely accepted as <5mIU/

mL. 90% of all negative results fall below 1.0mIU/mL. However, this study
demonstrates that serum hCG levels 1.0-5.0mIU/mL can fail to exclude
abnormal pregnancies, with potentially severe clinical implications. This is
especially true for women at high risk for abnormal pregnancy, such as those
undergoing assisted reproductive technologies. We propose that a first post-
ET serum hCG 1.0-5.0mIU/mL be considered ‘‘indeterminate,’’ and recom-
mend repeat testing 48 hours later. Serial serum hCG levels in those whose
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second value is not <1.0mIU/mL may identify abnormal pregnancies with
low hCG levels.
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A COST-EFFECTIVE ANALYSIS OF METHOTREXATE, D&C, OR
OBSERVATION AS INITIAL APPROACH TO PREGNANCYOF UN-
KNOWN LOCATION. M. B. Moravek,a K. T. Barnhart,b J. C. Robins.a
aNorthwestern University, Chicago, IL; bUniversity of Pennsylvania, Phila-
dephia, PA.

OBJECTIVE: To assess the cost-effectiveness of three initial approaches
to pregnancy of unknown location (PUL): methotrexate, dilation and curet-
tage (D&C) or observation.

DESIGN: Cost-effectiveness analysis using decision tree modeling.
MATERIALS AND METHODS: A decision tree was constructed using

TreeAge Pro 2014 comparing methotrexate, D&C, and observation as initial
treatment for PUL. A systematic search was performed in PubMed to define
probabilities at chance nodes and direct costs (adjusted to 2014 US dollars
using the medical care component of the U.S. Consumer Price Index), with
a base case probability of ectopic of 35%. Total costs, quality-adjusted life
weeks (QALWs) over a 6-week horizon, and incremental cost-effectiveness
ratios (ICER) were calculated and one- and two-way sensitivity analyses per-
formed.

RESULTS: Direct costs were significantly lower in the observation group
($1087.61) compared to the other two groups ($1175.41 for methotrexate and
$2482.00 for D&C) and the observation group had the highest number of
QALWs (5.96); observation therefore dominated the other two strategies in
cost-effectiveness. Sensitivity analysis revealed that increasing the probabil-
ity of ectopic rupture above 25%or decreasing the probability of spontaneous
resolution of ectopic pregnancy below 60% could change the preferred strat-
egy to methotrexate. Observation remained the preferred strategy even when
the probability of ectopic was varied up to 99%. Substituting the cost of
manual vacuum aspiration for D&C reduced the overall cost of this strategy
to $1455.80, but it was still dominated by observation on analysis.

CONCLUSION: Based on currently available literature, observation is the
most cost-effective strategy for initial treatment of PUL and appears to result
in the best patient outcome based on QALWs. As observation is not a
commonly used strategy in the United States for PUL, further clinical study
comparing the three approaches is warranted.
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CANWE IDENTIFYA PANEL OF SERUM BIOMARKERS HIGHLY
PREDICTIVE OF ECTOPIC PREGNANCIES (EP) AFTER
IVF? S. Spandorfer, G. Doulaveris, T. Orfanelli, T. Kanninen,
D. Goldschlag, S. S. Witkin. The Center for Reproductive Medicine and
Infertility, Weill Cornell Medical College, New York, NY.

OBJECTIVE: Previous studies have demonstrated aberrant serum cyto-
kine levels in abnormal pregnancies after IVF. We investigated a series of
12 serum biomarkers in IVF patients to determine their possible association
with pregnancy outcome and to develop a panel that was predictive of an EP
in the early luteal phase.

DESIGN:We evaluated a retrospective cohort (matched by age, BMI, IVF
response and number of embryos replaced) of 278 pregnant women undergo-
ing IVF, utilizing sera from days 24 (7 days after embryo transfer) and 28
(initial pregnancy test). IVF outcomes were 60 women (21.5%) with a
biochemical pregnancy (BC), 55 (19.8%) with an ectopic pregnancy (EP),
and 51 (18.3%) with a first trimester miscarriage (SAB) and 112 (40.3%)
with a live birth (LB).

MATERIALS ANDMETHODS: Serum levels of 12 different compounds
were determined by quantitative ELISAs by investigators blinded to preg-
nancy outcome. Data was analyzed by Fisher’s exact test for categorical vari-
ables and non-parametric tests for continuous variables.

RESULTS: On day 24, the following biomarkers independently predicted
a subsequent ectopic pregnancy – interleukin (IL)-11, IL-13, IL-1b, insulin-
like growth factor binding protein-2, brain derived neurotrophic factor
(BDNF) and secretory leukocyte protease inhibitor. On day 28, the following
biomarkers independently predicted the outcome of an ectopic pregnancy –
IL1b, IL-13, IL-11, human epididymal protein-4, BDNF and neurotrophic
factor-4. The day 24 panel of 6 compounds was the most predictive of ulti-
mate development of an ectopic pregnancy. Utilizing this panel, if at least
4 of the biomarkers were in the predictive quartile, the women were 4 times
more likely to have an EP versus another type of pregnant outcome (BC, SAB

or LB) (30.4% vs 7.2%, p< 0.01).When restricting the analysis to only preg-
nancies that progressed beyond 5 weeks, a highly significant percentage of
pregnancies with at least 4 markers positive on day 24 ultimately had an
EP as compared to women with three or fewer markers (65.2% vs 21.1%;
p < 0.0001).
CONCLUSION: A panel of select biomarkers measured as early as 4 days

before the initial pregnancy test in patients undergoing IVF is highly associ-
ated with prediction of a subsequent EP.
Supported by: Institutional.
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IMMUNITYAGAINST MALE SPECIFIC HY-ANTIGENS IS PROG-
NOSTICAL IMPORTANT IN SECONDARY RECURRENT
MISCARRIAGE. O. B. Christiansen,a,b A. M. Kolte,a E. C. Larsen,a

H. S. Nielsen.a aFertility Clinic, Rigshospitalet, Copenhagen, Denmark;
bDept. Obstetrics and Gynecology, Aalborg Hospital, Aalborg, Denmark.

OBJECTIVE: Immune reactions against male-specific minor histocom-
patibility (HY) antigens may be a causal factor in secondary recurrent
miscarriage (SRM) defined as consecutive miscarriages after a birth. We
wanted in a new cohort of SRM patients to confirm or reject previous findings
that in those with a firstborn boy, HLA-class II allelles (DRB1*15 and
DQB1*0501/0502 called risk HLA alleles) predisposing to anti-HY immu-
nity have prognostically negative impact.1

DESIGN: In SRM patients included in a randomized placebo-controlled
trial (RCT)2 of intravenous imunoglobulin (IvIg) we assessed pregnancy
outcome in the RCT and cumulatively afterwards according to the sex of
the firstborn child and maternal carriage/non-carriage of risk HLA alleles.
MATERIALS AND METHODS: Eighty-two patients with unexplained

SRM and a mean of 5.0 miscarriages were between 2008-13 allocated to
repeated infusions of IvIg or placebo from 5th to 14th gestational week.
The last patient has now given birth but the randomization code is still not
broken. Patients who miscarried in the RCT were offered IvIg treatment in
their next pregnancy/ies without knowledge of their allocation in the trial. Pa-
tients (N ¼ 71) with one firstborn or two firstborns of same sexes were HLA
class II typed using peripheral blood DNA.
RESULTS: In the RCT, the overall live birth rate was 52.4%. Patients with

a firstborn boy carrying a risk HLA allele (group I, N ¼ 17) had a live birth
rate of 29.4%, which was significantly (p < 0.05) lower than the live birth
rates in patients with a firstborn boy without risk HLA: 66.7% (group II, N
¼ 18) and patients with a firstborn girl: 52.8% (group III, N ¼ 36). After
up to three pregnancies with IvIg treatment offered to patients who miscar-
ried in the RCT, 8 (47.1%) in group I compared with 16 (88.9%) in group
II had given birth (p < 0.01). In group III there was no significant diferrence
in the cumulative chance of live birth between patients carrying or not car-
rying risk HLA alleles (70.6% and 78.9%).
CONCLUSION: In a new independent cohort of patients with SRM treated

with IvIg or placebo we confirmed previous findings that in those with a first-
born boy maternal carriage of HLA class II alleles predisposing to immunity
againstHY-antigens is associatedwith a significantly poorer prognosis in sub-
sequent pregnancies compared with SRM patients without these features.
Anti-HY immunity developed during a first ongoing pregnancy with a boy
may harm subsequent conceptions resulting in repeated miscarriage.
Supported by: Supported by public funds and the Sven Andersen

foundation.
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HIGH SERUM ESTRADIOL LEVELS ON THE DAY OF HCG
ADMINISTRATION DURING CONTROLLED OVARIAN HYPER-
STIMULATION IS ASSOCIATED WITH THE INCREASED RISK
OF ECTOPIC PREGNANCY IN A DOSE-RESPONSE
MANNER. J. Wang, W. Luo, F. Diao, Y.Mao, J. Liu. The State Key Lab-
oratory of Reproductive Medicine, Clinical Center of Reproductive Medi-
cine, First Affiliated Hospital, Nanjing Medical University, Nanjing,
Jiangsu, China.

OBJECTIVE: To investigate whether high serum estradiol levels on the
day of hCG administration increase the risk of ectopic pregnancy (EP) after
controlled ovarian hyperstimulation (COH).
DESIGN: A retrospective cohort study was conducted at Reproductive

Medicine Center of Nanjing Medical University (China) from 01/2007-12/
2011.

FERTILITY & STERILITY� e239



MATERIALS AND METHODS: We included 3303 women achieving
clinical pregnancies in fresh embryo transfer cycles undergoing COH.The
cut points of serum estradiol levels on hCG administration day were set be-
tween 3000 pg/mL (the 50th percentile) and 5000 pg/mL (the 90th percen-
tile) with a step of 500 pg/mL. The primary outcome measure was the
occurrence of EP.Chi-square test was used for univariate analysis.Multivari-
ate logistic regressions were performed to estimate the independent associa-
tion between each estradiol level and EP with adjustment of important
confounders,including previous EPs,infertility factors, number of embryo
transferred, endometrial thickness, days of stimulation, gonadotropins
dosage, ovarian stimulation protocol and progesterone level on hCG day.

RESULTS: EP rates between women with estradiol level above and below
3000 or 3500 pg/mL on hCG day were comparable [2.6% (44/1676) vs 2.4%
(39/1627),P¼0.675;3.0% (39/1308) vs 2.2% (44/1995),P¼0.163].The EP
rates in women with estradiol level above 4000, 4500 and 5000 pg/mL
were significantly higher compared with that in women with estradiol level
below the value respectively [3.5% (30/867) vs 2.2% (53/
2436),P¼0.038;3.7% (24/656) vs 2.2% (59/2647),P¼0.036; 4.4% (13/295)
vs 2.3% (70/3008),P¼0.029]. Multivariate logistic regression showed a
similar result (summarized in table below). The risk effect exhibited statisti-
cal significance when the cut points were at 4000 pg/ml or above. The
adjusted odds ratios for EP were gradually increased following the increase
of serum estradiol levels from 3000 to 5000 pg/mL.

Adjusted odds ratio of EP risk influenced by different estradiol levels

Estradiol levels on
hCG day (pg/mL) AOR (95% CI) P value

3000 1.15 (0.71-1.85) 0.570
3500 1.48 (0.92-2.39) 0.110
4000 1.82 (1.11-2.97) 0.018
4500 1.82 (1.08-3.05) 0.024
5000 1.97 (1.04-3.73) 0.038

CONCLUSION: High estradiol levels on hCG administration day during
controlled ovarian hyperstimulation is associated with increased risk of EP in
a dose-response manner. Women undergoing COH with estradiol levels
above 4000 pg/mL need increased surveillance on EP. Controlling estradiol
levels in COH treatment may be helpful in preventing EP.

Supported by: China 973 Program.
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SINGLE NUCLEOTIDE POLYMORPHISM (SNP) BASED CHRO-
MOSOME ANALYSIS OF PRODUCTS OF CONCEPTION (POC)
SAMPLES REVEALS UNIPARENTAL DISOMY: CAUSE FOR
MISCARRIAGE OR INCIDENTAL FINDING? D. Clark,
M. Maisenbacher, S. Sigurjonsson, K. Paik, M. Young, B. Pettersen. Na-
tera, Inc., San Carlos, CA.

OBJECTIVE: Report on products of conception (POC) samples showing
single chromosome uniparental disomy (UPD). UPD of select chromosomes
has been attributed as a cause for miscarriage, but UPD can occur for any
chromosome, largely due to trisomy rescue events. Unlike other methods,
molecular chromosome analysis of POC samples using SNP microarray
with bioinformatics allows for identification of UPD.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Review of 11,318 consecutive fresh

POC samples sent to a reference lab alongwithmaternal blood samples. Gen-
otyping was performed using Illumina CytoSNP-12b microarray and bioin-
formatics.

RESULTS: Fetal results were obtained on 9632 (85%) of the POC sam-
ples. 18 cases (0.2%) of UPD without aneuploidy of other chromosomes
were identified. Three cases showed UPD 17, one which had evidence of
mosaicism of UPD 17 with low level trisomy 17. Another case showedmosa-
icism involving maternal UPD 20 and monosomy 20 of maternal origin.
Eight cases showed UPD 16; three cases showed UPD 22; and single cases
of UPD 21, UPD 8, and UPD 4 were identified. The UPD was of maternal
origin in 17 of 18 (94%) cases.

CONCLUSION: SNP microarray with bioinformatics is a unique method
for POC analysis that allows for detection of single chromosomeUPD, which

may be the cause of miscarriage 1 or a finding worth causal consideration.
While the mechanism and underlying etiology cannot be confirmed through
SNP array testing, UPD originating from a trisomy rescue event is likely. In
this cohort of samples, 94% of cases had maternal UPD; a finding Supported
by the higher rate of nondisjunction in oogenesis. UPD originating from a tri-
somy rescue event can result in mosaicism of aneuploid chromosomes as re-
ported here in two cases. The original aneuploidy may be the cause of the
pregnancy loss, or UPD could be the sole cause by altering critical develop-
mental pathways and/or placental function or by unmasking a lethal auto-
somal recessive mutation.

PRACTICE MANAGEMENT
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ATTRIBUTES THAT FELLOWSHIP DIRECTORS VALUE IN SE-
LECTION OF REPRODUCTIVE ENDOCRINOLOGY AND INFER-
TILITY FELLOWS. A. Kaing, A. S. Q. Kathiresan, D. Dumesic,
M. Shamonki. Obstetrics and Gynecology, University of California, Los An-
geles, Los Angeles, CA.

OBJECTIVE: To investigate which attributes of Reproductive Endocri-
nology and Infertility (REI) fellowship applicants are most valued by fellow-
ship program directors during the match process.
DESIGN: Electronic survey.
MATERIALS AND METHODS: An electronic survey administered to

REI fellowship directors to determine applicant characteristics most favored
in the REI fellow selection process. Characteristics were ranked on a five-
point Likert scale, with 1 being ‘‘most important (highly likely to affect
match)’’ and 5 being ‘‘least important (least likely to affect match).’’ The
main outcome measure was factors highly desired by REI fellowship direc-
tors.
RESULTS: The overall response rate was 61% (27/44). Objective factors

ranked most important were clinical research experience (1.81 � 0.40), fol-
lowed by training at a competitive obstetrics and gynecology residency pro-
gram (1.81 � 0.56), and basic science research experience (2.04 � 0.60).
Personal interview (1.15 � 0.40) and perceived ability to work well with
others (1.27 � 0.45) were subjective factors considered highly favorable
by REI fellowship directors.
CONCLUSION: When selecting REI fellows for interviews, fellowship

directors value candidates that have trained at a competitive obstetric and gy-
necology residency program and who have clinical or basic science research
experience. When subsequently ranking fellowship applicants, however, the
most important factors are those found in the interview process.
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PRACTICE PATTERNS OF INFERTILITY EVALUATION AND
REFERRAL AMONG GENERAL OBSTETRICIAN-GYNECOLO-
GISTS WITHIN A LARGE HEALTH SYSTEM: A PRELIMINARY
REPORT. S. S. Rothenberg,a N. Bhatte,b S. R. Nayak,a M. N. Menke.a
aObstetrics, Gynecology and Reproductive Services, Magee Women’s Hos-
pital of UPMC, Pittsburgh, PA; bUniversity of Pittsburgh, Pittsburgh, PA.

OBJECTIVE: A growing body of literature demonstrates lack of patient
knowledge regarding fertility issues. Although, generalist obstetricians and
gynecologists are often the first point of contact for patients in this setting,
data is lacking regarding their practice patterns.
DESIGN: A cross-sectional study of generalist obstetricians and gynecol-

ogists employed at an academic medical center.
MATERIALS ANDMETHODS: Twenty five anonymous web-based sur-

veys were completed by generalist obstetricians and gynecologists within the
academic network. Surveys utilized case scenarios to characterize compo-
nents of a typical infertility evaluation in both a 29 year old and a 35 year
old patient with primary infertility. For questions regarding referral, the older
patient agewas increased to 38 years. Chi-squared and Fisher exact tests were
used for analysis.
RESULTS: Ninety-two percent of physicians responded that they ‘‘pre-

scribe clomiphene citrate for patients with infertility;’’ yet fertility coun-
seling is not a routine component of the practice. Although 88% of
respondents ‘‘assess patient desire for contraception at every annual
exam,’’ only 36% ‘‘assess patient desire for fertility at every annual exam.’’
(OR 13.04, 95%CI 3.0-56.0) Most physicians would perform a semen
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analysis in the initial evaluation of a 29 year old nulliparous patient (92%);
however, 54% would not include an assessment of tubal patency (p<0.01).
Age was not a factor in evaluation, but did prompt earlier referral. Evaluation
of a 29 year old nulliparous patient included female hormonal assessment,
evaluation of tubal patency and semen analysis in 46% of respondents
compared to 58% in a 35 year old nulliparous female patient (p¼0.6). How-
ever, physicians were more likely to refer a 38 year old patient with primary
infertility to a fertility specialist compared to a 29 year old (OR 0.1, [95%CI:
0.03,0.38]).

CONCLUSION: Although most generalist obstetrician gynecologists
report they evaluate patients for infertility in their general practice, our
data suggest a need to focus continuing medical education efforts on early
assessment and treatment amongst generalist obstetricians and gynecolo-
gists.

Supported by: K12 HD 063087.
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COST EFFECTIVEANALYSIS COMPARINGA FREEZE-ALL PRO-
TOCOL TO FRESH BLASTOCYST EMBRYO TRANSFER IN
NORMAL RESPONDERS. S. M. Zarek,a S. L. Mumford,b

J. H. Segars,a A. Y. Armstrong.a aEunice Kennedy Shriver National Institute
of Child Health and Human Development, Bethesda, MD; bDivision of Intra-
mural Population Health Research, NICHD, Rockville, MD.

OBJECTIVE: Although recent studies demonstrate high pregnancy rates
and improved perinatal outcomes in freeze-all cycles, the financial consider-
ations of the increased cost associated with an initial freeze-all cycle may
affect decision making. The aim of this study was to identify the most
cost-effective procedure in patients undergoing fresh blastocyst transfer
versus a ‘‘freeze-all’’ protocol.

DESIGN: Decision tree mathematical model with sensitivity analysis.
MATERIALS AND METHODS: PubMed was searched to determine

pregnancy rates in randomized controlled trials of freeze all blastocyst trans-
fer versus fresh blastocyst transfer in normal responders (8-15 follicles).
Charges in United States dollars for an initial freeze-all cycle ($17,000), a
fresh cycle ($14,000), a pregnancy resulting in spontaneous abortion
($1,500) and a supernumerary frozen embryo transfer (FET) ($4,000) were
used as a surrogate to direct societal costs, in 2013 dollars, and obtained
from individual clinics as well as published United States averages. The
cost of a freeze-all cycle included the cost of the initial stimulation cycle, em-
bryo cryopreservation and thaw, and frozen embryo transfer. A decision tree
comparing a freeze-all protocol versus fresh embryo transfer was created
from the perspective of societal costs per ongoing pregnancy. Modeling
was constructed to include an initial fresh or freeze-all blastocyst transfer,
as well as secondary cost analysis of a subsequent frozen embryo transfer
of available supernumerary embryos if the initial fresh or freeze-all transfer
failed. Sensitivity analyses were performed over the range of costs and preg-
nancy rates.

RESULTS: A single freeze-all cyclewasmore cost effective compared to a
single fresh cycle when the cost of a freeze-all cycle was less than $21,500.
For a single cycle, if the ongoing pregnancy rate (OPR) of a fresh cycle was
set at 51%, then a freeze-all approach was cost-effective when the OPR for
frozen cycles was 62% or greater. The freeze-all strategy was also more
cost effective with the inclusion of a secondary supernumerary FET when
the cost of the freeze-all cycle was less than $16,000.

CONCLUSION: In normal responder patients, the model suggested it was
more cost effective from a societal perspective to proceed with a freeze-all
approach rather than fresh blastocyst embryo transfer when the OPR was
greater than 62% and the cost of the freeze-all cycles was less than $21,500.

Supported by: Intramural Research, PRAE.
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MANAGEMENT OF NEW MEDICAL INFORMATION INVOLVING
GAMETE DONORS. P. Callum, L. Isley, M. Gillespie. California Cry-
obank, Los Angeles, CA.

OBJECTIVE: To summarize the last 5 years of experience with manage-
ment of new donor medical information and discuss recommendations for
communication to recipients.

DESIGN: Records from April 2009 - March 2014 were reviewed to sum-
marize the genetic factors that led to changes in the distribution of donor

specimens after initial qualification. The time lapse from initial release of
a donor’s specimens to the change in distribution was calculated for each
donor.
RESULTS: Distribution of specimens from 147 donors was restricted due

to genetic indications between April 2009 and March 2014. These restric-
tions arise due to new medical diagnoses in donors, their family members,
and donor-conceived offspring, as well as changes to genetic testing practices
and internal company standards (Table 1).

Number of Years Since
Initial Vial Release

Indication for Restricted
Distribution

Number of
Donors

Less
than 5 5 - 10

More
than 10

New health information
involving the donor

9 5 0 4

New information involving
a family member

6 3 2 1

Donor is a carrier or a
presumed carrier of a
mutation for disorder
inherited in an autosomal
recessive manner

26 16 6 4

Genetic testing does meet
current company
standards

77 0 17 60

Multifactorial condition
diagnosed in donor
offspring (e.g. autism,
neural tube defect,
hypospadias)

23 8 11 4

Donor at risk of inheriting
autosomal dominant
condition

6 3 2 1

In most cases, specimens from the donors remain available for future use
by clients who used vials from those donors previously. The client and her
physician are required to provide written documentation that they were
informed about the new information and that genetic counseling is recom-
mended prior to use of those specimens.
CONCLUSION: New medical information may be obtained at any time

after a donor has been qualified. Documentation of medical issues
involving the donor and offspring is critical for an ongoing risk assessment
for management of the health risks to the donor and offspring. There are no
established industry protocols for communicating this information to recip-
ients or adult offspring. We recommend that clients report their pregnancies
and births to the gamete facility and update their contact information so the
facility can attempt to contact them and share significant new information
that may be important to their family’s health. In addition, gamete pro-
viders do not know which clients have vials or embryos stored at external
facilities. It is recommended that clients or their physicians contact the
gamete facility prior to use of stored specimens and embryos to check
for new information.
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RACIAL DIFFERENCES IN FERTILITY KNOWLEDGE AND
AWARENESS AMONGST REPRODUCTIVE AGE WOMEN IN THE
U.S. J. C. Yano,a L. S. Lundsberg,b L. Pal.b aOB/Gyn, Mount Sinai
Beth Israel, New York, NY; bOB/Gyn, Yale University School of Medicine,
New Haven, CT.

OBJECTIVE: To determine if fertility knowledge and reproductive aware-
ness amongst reproductive age women varies by race/ethnicity.
DESIGN: Cross-sectional survey of 1,000 U.S. women.
MATERIALS AND METHODS: Using quotas for ethnicity and

geographic region, an online survey was conducted among reproductive
age (18-40 years old) women in March 2013. To analyze racial discrepancies
as a sub-analysis using Chi-square tests, specific questions were selected
from an original study (1) reflecting 2 domains: 1) risk factor awareness
for infertility; 2) factors that may delay pregnancy susceptibility.
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RESULTS: Across ethnic groups, knowledge about smoking and
advancing age were statistically significant. Overall, <16% correctly under-
stood the fertility window with the majority reporting that it occurs after
ovulation. Less than 40% of women know that egg production does not
continue throughout reproductive years. Ethnic differences were noted in de-
mographics. Asian women reported highest levels of: education (75%), full-
time employment (54.6%), and income >50K/year (67.4%). However, their
fertility knowledge was not greater than other ethnic groups.

Risk Factors and Pregnancy Susceptibilities - Percent Answered Correctly

Question
White
(73%)

Hispanic
(12.5%)

Black
(8%)

Asian
(4.5%)

Other
(2%) p-value

Education*
College Degree or More 37.9 38.5 42.9 75.0 38.1 0.0004
Employment Status*
Full-time 36.3 33.6 37.2 54.6 27.3 <0.0001
Income*
>50K/year 46.5 41.2 32.5 67.4 38.9 0.0045
Risk Factors
Smoking 73.6 60.8 70.5 63.6 72.7 0.04
STDs 68.0 69.6 80.8 63.6 68.0 0.059
Dysmenorrhea 29.3 28.0 30.8 45.5 50.0 0.05
Obesity 75.0 72.0 75.6 68.2 59.0 0.4
Pregnancy Susceptibility

(Correct Answer)
Aging increases the length

of time it may take
to conceive (True)

81.9 82.4 74.4 79.6 59.1 0.047

Intercourse within 2 days
after ovulation increases
the chance of
pregnancy (False)

9.3 9.6 6.4 15.9 0.0 0.25

A woman’s ovaries
continue to create new
eggs during the
reproductive years (False)

39.5 27.2 30.8 36.4 31.8 0.068

n ¼ 1,000; * ¼ Only a portion of the data presented

CONCLUSION: Amongst reproductive age women in the U.S., knowl-
edge regarding fertility is not necessarily related to level of education, nor
full-time employment, nor income. Cultural influences are recognized to
modulate societal perceptions including fertility related concepts. Therefore,
systematic education, participation of health providers, social media, and
ethnic communities are essential to improve population awareness regarding
basic reproductive functions, so as to optimize the reproductive wellbeing of
people.

Supported by: Sampling and data collection conducted by Edelman-Ber-
land and funded by Church & Dwight Inc. Yale received an unrestricted
educational grant for collaboration on project. Data analysis and interpreta-
tion conducted independently by Yale.
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RACIAL DIFFERENTIAL IN FERTILITY RELATED SUBJECTIVE
BURDEN AMONGST REPRODUCTIVE AGE WOMEN IN THE
U.S. J. C. Yano,a L. S. Lundsberg,b L. Pal.b aOb-Gyn, Mount Sinai Beth
Israel, New York, NY; bOb-Gyn, Yale University School of Medicine, New
Haven, CT.

OBJECTIVE: To determine if there are differences in attitudes and subjec-
tive burden regarding fertility in women based on race/ethnicity in the U.S.

DESIGN: Cross-sectional survey of 1,000 U.S. women.
MATERIALS AND METHODS: Using quotas for ethnicity and

geographic region, an online survey was conducted among reproductive
age (18-40 years old) women in March 2013. Participants answered ques-
tions regarding fertility awareness, knowledge, attitudes, and misconcep-
tions. To analyze racial discrepancies as a sub-analysis using Chi-square
tests, specific questions focusing on subjective burden were selected from
an original study (1).

RESULTS: Of all ethnic groups, the Asian respondents significantly re-
ported the greatest subjective burden related to fertility; they were the
most concerned about getting pregnant (58.1%) and perceived that they
might need fertility treatment to achieve pregnancy (34.9%). A large per-
centage of this group reported that talking about trying to get pregnant
was both socially taboo (34.1%) and a difficult subject to discuss
(59.1%).

Subjective Burden of Fertility. Answers: Percent Agree

Question
White
(73%)

Hispanic
(12.5%)

Black
(8%)

Asian
(4.5%)

Other
(2%) p-value

When trying to have
a family, it’s stressful
to think about
getting pregnant

65.0 62.4 65.4 63.6 54.6 0.86

It’s socially taboo to
talk about trying
to get pregnant

14.6 20.0 21.8 34.1 14.6 0.004

If I were trying, I would
be concerned about
my ability to get pregnant

37.4 44.4 37.3 58.1 52.6 0.036

If I were trying, I think
there is a good chance
I would need to seek
fertility treatment

20.9 21.4 12.0 34.9 31.6 0.042

Trying to get pregnant is
a private issue and
hard to talk about

39.5 34.4 35.9 59.1 22.7 0.022

n ¼ 1,000; Chi-square p-values

CONCLUSION: Amongst reproductive age women in the U.S., Asians
carry the greatest subjective burden of fertility related concerns. Although re-
ported stress related to getting pregnant was similar across ethnic groups,
Asian women are hesitant to participate in fertility related discussions. The
observed differences could reflect potential roles of cultural nuances in the
perception of fertility. These findings underscore a need for inclusion of
both mothers and daughters in discussions related to reproductive health
and wellbeing, particularly in the Asian communities. Health care providers
can help mitigate the disproportionate level of psychological stress around
fertility concepts that this population apparently endure.
Supported by: Sampling and data collection conducted by Edelman-Ber-

land and funded by Church & Dwight Inc. Yale received an unrestricted
educational grant for collaboration on project. Data analysis and interpreta-
tion conducted independently by Yale.
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IMPACT OF THE INTRODUCTION OF A CAP ON MEDICARE
FUNDING ON THE UTILIZATION OFART IN A LARGE AUSTRA-
LIAN FERTILITY CENTRE. D. R. Listijono,a X. Q. Wang,a

G. M. Chambers,b M. G. Chapman.a,c aSchool of Women and Children’s
Health, University of New South Wales, Sydney, New South Wales,
Australia; bPerinatal and Reproductive Epidemiology ResearchUnit, Univer-
sity of New South Wales, Sydney, New South Wales, Australia; cIVF
Australia Southern Sydney, Sydney, New South Wales, Australia.

OBJECTIVE: To examine the policy impact of a decrease in the contribu-
tion of public reimbursement for ART treatments on the relative utilization of
intrauterine insemination (IUI) and in vitro fertilization and intracytoplasmic
sperm injection (IVF/ICSI).
DESIGN: Policy impact analysis using time series analysis of all ART cy-

cle (IUI and IVF/ICSI) undertaken at a large Australian fertility network (IV-
FAustralia) pre and post the introduction of the policy in 2010.
MATERIALS AND METHODS: Data from all fresh non-donor ART cy-

cles between 2006 and 2013, retrieved from the IVFAustralia database, were
analysed before (January 2006 – December 2009) and after (January 2010 –
December 2013) the implementation of the Extended Medicare Safety Net
Caps Policy which significantly reduced patient reimbursement for IUI cy-
cles relative to IVF/ICSI cycles. Total cycle numbers as well as the relative
usage of IUI and IVF/ICSI were assessed. IVF/ICSI cancellation rates
were also compared. GraphPad InStat was used for statistical analysis;
P<0.05 was considered significantly different.
RESULTS: Of the 18,818 ART cycles undertaken in 2006-2009, 4893 were

IUI cycles and13,925were IVF/ICSIcycles, compared to19,688ARTcycles in
2010-2013; 3198 IUI cycles and 16,490 IVF/ICSI cycles. There was a signifi-
cant decrease in the proportion of IUI cycles (26% vs 16.2%, P<0.001) and an
increase in the proportion of IVF/ICSI cycles (74% vs 83.8%, P<0.001) before
and after the policy introduction. There was also a significant decrease in the
IVF/ICSI cancellation rate after 2010 (10.2% vs 7.0%, P <0.05). A notable
short term impact of the funding policy change was a substantial reduction in
all ART usage from 2009 to 2010 (total ART, 21.5% decline; IVF/ICSI,
15.1% decline) but most markedly a 43.1% decline in IUI usage in 2010.
CONCLUSION: This study suggests that a change in public funding im-

pacts the treatment modality in ART, as evidenced by a relative decrease
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in IUI and increase in IVF/ICSI usage at a large Australian fertility clinic.
Further econometric analysis of data from the Medicare Benefit Schedule
(MBS) is required to determine the full impact of this policy change on a
nationwide level.
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AN ASSESSMENT OF FERTILITY CLINIC WEBSITES: ROOM
FOR QUALITY IMPROVEMENT. J. L. Chan, S. B. Schon,
K. E. O’Neill, P. Masson. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: With advances in the digital age, an increasing number of
infertile couples are turning to the Internet as their primary source of medical
information. However, there is little data assessing the quality and content of
this information on fertility websites. We sought to evaluate the information
and options available on Society for Assisted Reproductive Technologies
(SART) member websites.

DESIGN: Cross-sectional evaluation.
MATERIALS AND METHODS: Between 2/2014-4/4014, 396 SART

member websites were evaluated by 2 independent researchers. Websites
were surveyed for the following parameters: information on female and
male factor infertility, success rates, egg cryopreservation, cost of treatment,
surgical treatment, psychosocial resources and wellness information. X2 tests
were used to assess for differences between groups.

RESULTS: 98% (387/396) of clinics had awebsite, ofwhich 80%were pri-
vate and 20% were academic centers. 26% of practices performedR500 cy-
cles/year while 74% performed<500 cycles/year. 94% of websites provided
general information on female factor infertility, while 88% offered material
onmale factors. 54% reported both cycle number and live birth rate,with large
practices more likely than smaller ones to report this data (76 vs 50%,
p< .001). Large practices were more likely to offer egg cryopreservation
than smaller ones (81 vs 65%, p¼ .003), but rates were similar between aca-
demic and private practices (72 vs 68%, p¼0.5). Academic and private prac-
tices were equally likely to report cost of treatment (32 vs 36%, p¼ .5), but
private ones were more likely to offer shared risk financing (43 vs 28%,
p¼ .01). 19% of practices promoted robotic surgery and 44%offered tubal re-
versals. Only 35% publicized an on-site mental health specialist and 45%
advertised wellness programs. Academic practices were more likely to offer
experimental procedures (44 vs 14%, p<0.0001) and participation in research
studies (37 vs 12%, p< .0001) as compared to their private counterparts.

CONCLUSION: Though the majority of SART clinic websites offer gen-
eral infertility information, there is substantial variability in the quality and
completeness of content presented. Although a high success rate is
commonly cited as the top reason patients choose an infertility clinic, only
54% of websites had accurate success rate reporting. The majority of prac-
tices offer surgical treatment, including robotic surgery and tubal reversals.
Although anxiety and depression levels are high amongst infertility patients,
a limited number of practices offer on-site psychosocial resources.
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CONTROVERSY OVER RIGHTS OF CHILDREN BORN FROM
OOCYTE DONATIONS, IS FULL DISCLOSURE OF DONOR’S
IDENTITY NECESSARY? A. Tanaka. Saint Mother Hospital, Kita-
kyushu, Fukuoka, Japan.

OBJECTIVE: In 2003 the Japanese Ministry of Health, Labor and Welfare
approved and set the guidelines for egg donation, they established the donor’s
right to remain anonymous but also the child born from oocyte donation’s right
toknowhis/herorigins.Theseguidelines contradict each other.Asof this date no
donors without family or friendly ties have appeared. The main reason for this
lack of donors seems to be the fear of the identity disclosure. In Japan, recipients
must tell their offspring that the genetic mother is different from the biological
mother at an early age.When children are fifteen years old, they can require full
disclosure about the donor. That is, donor must be ready to disclose her identity.
We report here the current status of oocyte donation in Japan.

DESIGN: A retrospective analysis of questionnaire and clinical outcome
after oocyte donation at St. Mother Hospital.

MATERIALSANDMETHODS:We gave a questionnaire to 347 ART pa-
tients to inquire whether they would consent to give one or two oocytes for
free to other woman waiting for an egg donation before their oocyte collec-
tion. There were two scenarios, one where they would remain anonymous
and the other one where they would permit the disclosure of their identity.
The results were that 31% (108/347) in the first group and 0% (0/347) in
the second group respectively would agree to a donation. In 2004 the JISART

(Japanese Institution for Standardizing Assisted Reproductive Technology)
established an ethics committee and loosened the rules to allow the oocyte
donation from sisters or friends. Guidelines require that recipients are fe-
males who have no chance to become pregnant without oocyte donation. Do-
nors must be married, less than 40 years old and have more than one child.
Exchange of money is forbidden.
RESULTS: Therewere 29 cases oocyte donation offers fromApril 2007 to

March 2014. 2 cases canceled the oocyte donation during counseling for fear
of the detrimental effect on their children. 26 donors were real sisters, 2 were
sisters-in-law and 1 was a close friend. Pregnancy rates, miscarriage rates and
birth rates were 29.4% (15/51), 6.7% (1/15) and 17.6% (9/51). 9 were nor-
mally delivered and 3 ongoing, including 2 cases of tubal pregnancies. So
far, no major problems have been reported.
CONCLUSION: Oocyte donation under the current guidelines is very

difficult because the right to anonymity by the donor and right to identity
disclosure for the child are basically incompatible. Donor’s disclosure infor-
mation should be limited to information that does not reveal their identity
completely.
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THE CORRELATION BETWEEN SERUM ESTRADIOL LEVELS
ANDTOTALPROPOFOLDOSEUSEDFORULTRASOUNDGUIDED
FOLLICLE ASPIRATION: MOVING TOWARDS A PROTOCOL
BASED APPROACH. V. Klenov,a S. Reddy,b J. Ratnaraj,b S. Varaday,b

R. Odem,a A. Cooper.a aObstetrics and Gynecology, Washington University,
St. Louis, MO; bAnesthesiology, Washington University, St. Louis, MO.

OBJECTIVE: Transvaginal ultrasound guided follicle aspiration (USFA) is
the most common outpatient surgical procedure in assisted reproduction & its
use is increasing annually. The anesthetic goals are tominimize patient anxiety,
pain, &movement while avoiding any deleterious effect on oocyte quality and
the potential for pregnancy.Our center utilizes a propofol basedprotocol though
dosing can vary greatly between patients. Our primary objective was to deter-
mine the relationship between serum levels of estradiol (E2), which can theo-
retically alter medication metabolism, & requirements for propofol (P).
DESIGN: IRB approved cohort study.
MATERIALS AND METHODS: Patients who underwent USFA in 2012

&were entered into the electronic anesthesia database atWashingtonUniver-
sity were included. Patient demographics were collected in addition to peak
E2 levels 2-3 days prior to USFA (16% of patients have a blind trigger 1 day
after peak E2 in our unit). Anesthesia data including total P dose, ASA score,
procedure time, episodes of desaturations (SpO2<92%), bradycardia
(HR<60), mean arterial pressure (MAP)<65, use of sympathomimetics, to-
tal intravenous fluids (IVF), use of oral airway & need for intubation were
obtained from the anesthesia electronic medical record. Multivariate correla-
tion analyses were performed (SPSSv22).
RESULTS: 273 women (mean 34+/-4 years) were included. Indications

for IVF included male (28%), tubal (21%), PCOS (20%), endometriosis
(15%), diminished ovarian reserve (13%) & unexplained (18%). Peak E2
(2527+/-1220 ng/mL) & patient data including mean BMI (26+/-7), current
smoking (5%), rFSH dose (2912+/-1080 IU), oocytes retrieved (14+/-8), sur-
gical time (32+/-11 min), total P requirement (329+/-149 mg), IVF (605+/-
188 mL), oral airway requirement(17%), postoperative nausea(1%), &
need for O2 increase(17%) was calculated. Controlling for age, BMI, day
of peak E2 measurement, & gonadotropin dosage, E2 levels were highly
correlated with P requirements (r¼0.23, p¼0.001). For each 1% increase
in BMI 14 mg of additional P was needed, & for each 100 ng/mL increase
in E2, an additional 2.3 mg of P was required.
CONCLUSION: Our data demonstrates a correlation between E2 levels &

P dosing for otherwise often healthywomen undergoingARToocyte retrieval
procedures. This has led to a further prospective clinical study in our institu-
tion in an attempt to optimize dosing, minimize postoperative resuscitation,
& improve patient safety & well-being.
Supported by: 1K12HD063086-01 (ARC).
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UTERINEFLUIDASPIRATIONINIVF-ETCYCLES;OUTCOMEOF2
DIFFERENT APPROACHES. M. E. Eid.a,b aObstetrics/Gynecology &
Infertility, Cairo University, School of Medicine, Cairo, Eastern, Egypt; bIVF
Unit, Fakih IVF Fertility Center, Dudai, Jumeirah 1, United Arab Emirates.

OBJECTIVE: Although fluid accumulation within the uterine cavity dur-
ing ovarian stimulation in IVF cycles is not a common complication, it is
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detrimental to embryo implantation. It is mostly associated with hydrosal-
pinges, polycystic ovarian disease and subclinical uterine infections. We
aimed to examine the impact of 2 different approaches for removing the fluid
with an embryo transfer catheter, either at time of egg collection or before
embryo transfer, on the success rate of IVF-ET.

DESIGN: Twenty-eight patients were recruited for this prospective
controlled study. Patients with evident hydrosalpinges, endometriosis or cer-
vical stenosis were excluded.

MATERIALS AND METHODS: Fluid aspiration was done using an em-
bryo transfer catheter (labotect). Patients were divided into 2 groups; Group I
(16 patients), where the aspiration was done immediately after egg collection
plus supplementation with Doxycycline antibiotic till the day of embryo
transfer (5 days), and Group II (12 patients), where the aspiration was
done immediately before embryo transfer. The outcome of IVF-ET cycles,
(pregnancy rate, implantation rate and ectopic pregnancy), was compared be-
tween the two groups.

RESULTS: Improved cycle outcome was observed in Group I where early
fluid aspiration was done compared to Group II where late aspiration was
done as seen in the pregnancy rate (50% vs 33%), implantation rate (22%
vs 13%) and ectopic pregnancy (0% vs 8%) respectively.

CONCLUSION: The approach of early fluid aspiration was proved to
be superior as it gives enough time for the endometrium to recover and
the uterine cavity to be quiet. The antibiotic supplementation may have
a positive effect against the subclinical endometritis or salpingitis. This
novel protocol needs further studies to test its real effect on the IVF-
ET outcome.

P-315 Tuesday, October 21, 2014

SE HABLA ESPANOL? HOW REPRODUCTIVE ENDOCRI-
NOLOGY PRACTICES REACH OUT TO SPANISH SPEAKING PA-
TIENTS IN THE UNITED STATES. L. Londra,a K. Tobler,a

K. Omurtag,c M. Donohue.b aGYN/OB, REI Division, Johns Hopkins
School of Medicine, Lutherville, MD; bAssoc of Reproductive Managers,
Birmingham, AL; cOB/Gyn, REI Division, Washington Univ. School of
Medicine, St. Louis, MO.

OBJECTIVE: To analyze the use of Spanish language translation on the
websites of Reproductive Endocrinology and Infertility (REI) practices in
the context of the projected growth of Hispanics as health consumers and
evidence of underutilization of infertility services by minority popula-
tions.

DESIGN: Cross sectional survey of websites from REI practices and
assessment of the relationship between Spanish-translated website content
and REI practice characteristics and location.

MATERIALS AND METHODS: We reviewed the websites of all REI
practices who report to the national database of in vitro fertilization (IVF)
in the US. We used descriptive statistics and logistic regression analysis to
report on the characteristics of the websites and the propensity to translate
website content into Spanish according to characteristics of the practice
and location. The method used for translation was classified in automatic
and human translation, and accuracy of the content was evaluated in 30
randomly selected websites.

RESULTS: Of the 376 REI practice websites analyzed, 101 websites
(27%) offered at least some information in Spanish.We identified 97 Spanish
speaking practitioners at 71 REI Practices. A Spanish-translated website was
significantly associated with using social media, having an out of town/inter-
national webpage and a Spanish speaking physician in the practice. Location
in a state with mandated insurance for reproductive services and being a pri-
vate or university-based practice was not associated with increased odds of
translating the website. In practices located in the top 60 metropolitan areas
by Hispanic population the odds of having a translated website were only
related to the percentage of Hispanic population, after adjusting by state
mandated insurance and average annual income level. Most of the websites
were automatically translated, which might lead to inaccuracies in the con-
tent.

CONCLUSION: REI practices in metropolitan areas with a higher per-
centage of Hispanics are reaching out to this minority population by trans-
lating their website content into Spanish. These practices are also
increasingly using social media. The accuracy of the translated content
through automatic translation may need to be further explored. Future study
is needed to determine whether the availability of Spanish language in REI
websites leads to increased utilization of reproductive services by this minor-
ity population.

STEM CELLS

P-316 Tuesday, October 21, 2014

NODAL REGULATES THE DIFFERENTIATION OF IPS CELLS TO
MALE GERM CELLS VIA SMAD2/3, OCT4 AND FOXH1
ACTIVATION. S. Yang, R. Tian, J. Wang, Z. Zhu, P. Li, Z. Li. Shanghai
Human Sperm Bank, Ren Ji Hospital, Shanghai Jiao Tong University School
of Medicine, Shanghai, China.

OBJECTIVE: The differentiation ofmale germcells from iPS cells provides
an ideal model for unveilingmolecularmechanisms of spermatogenesis. Nodal
could promote proliferation ofmouse spermatogonial stem/progenitor cells via
Smad2/3 and oct-4 activation. The objective of this study was to determine the
role of Nodal signaling in the differentiation of iPS cells to male germ cells.
DESIGN: Comparative and controlled study.
MATERIALS ANDMETHODS: In this study, embryoid body (EB) forma-

tion and the exposure of Nodal induction were applied to induce the male germ
cells from mouse iPS in vitro. Germ cell-specific genes and proteins were as-
sessed using real-time PCR, immunoblotting and flow cytometry. Themolecu-
lars of Nodal signaling pathway were detected by immunoblotting.
RESULTS: We found that Nodal and its receptors Alk4, ActR-IIB except

Alk7 were expressed in the mouse iPS cells, whereas both Nodal and its re-
ceptors were detected in the EBs. Nodal could promote the propagation of
iPS cells and Nodal RNAi disrupted the proliferation of iPS cells. The results
of real-time PCR and western blots showed that Nodal could up-regulate the
expression of germ-cell marker genes and proteins in iPS-derived EBs.More-
over, the level of Smad2/3 phosphorylation, Oct4 and Foxh1 transcription,
and cyclin D1 and E were increased with graded Nodal signaling.
CONCLUSION: Collectively, the above results suggest that Nodal pro-

motes the generation of male germ cells from iPS cells via the activation
of Smad2/3 and Oct4 and Foxh1 transcription. This study offers novel in-
sights into molecular mechanisms of male germ cell development.
Supported by: This work was Supported by National Science Foundation

of China (31201109) and China National Key Project (2010CB945200).
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CHROMOSOME MICRODUPLICATION IN SOMATIC CELLS DE-
CREASESTHEGENETICSTABILITYOFHUMANSOMATICCELLS
DURING REPROGRAMMING. Y. Yu, L. Chang, H.-C. Zhao, R. Li,
J. Qiao. Peking University Third Hospital, Beijing, China.

OBJECTIVE: Human pluripotent stem cells offer a limitless source of cells
for regenerative medicine, however, derivation efficiency is limited and a
large proportion of cells are arrested during reprogramming. In the current
study, we explored chromosomemicroduplication in arrested and established
reprogrammed cells, and investigated the correlation between derivation effi-
ciency and somatic cells with pre-existed chromosome aberrant.
DESIGN: Three somatic cell lines were obtained and one of them showed

the microduplication in chromosome 1 during culture in vitro. These three so-
matic cell lines were acted as donor cells to be reprogrammed by nuclear trans-
fer and pluripotent transcript factor transfection. The reprogramming efficiency
was evaluated by cloned blastocyst formation and iPS cell establishment.
MATERIALS AND METHODS: Nuclear transfer technology was per-

formed to produce cloned embryos, and iPS cell lines were obtained from the
same three somatic cell lines. The arresteddeveloped embryos, primary colonies
were collected. SNP methods were used to analyze the karyotyping and reall-
time PCR method were used to analyze the apoptosis-related gene expression.
RESULTS: Our results showed that aneuploidy induced by nuclear trans-

fer technology is a key factor in the development failure of human cloned
blastocysts and resulted primary colonies, and expression patterns of
apoptosis-related genes are dynamically altered. Overall, �20%–53% ar-
rested primary colonies in iPS cells displayed aneuploidy, and upregulation
of p53 and Bax genes occurred in all arrested primary colonies. When so-
matic cells with pre-existing chromosome mutations were used as donor
cells, no cloned blastocysts were obtained and additional chromosome muta-
tions were detected in the resulting iPS cells, which was not observed in the
two iPS cell lines reprogrammed from somatic cells with normal karyotype.
CONCLUSION: In conclusion, aneuploidy induced by the reprogram-

ming process restricts the derivation of pluripotent stem cells, and more
importantly, pre-existing chromosome mutations enhance the risk of genome
instability, which limits their clinical utility.
Supported by: This work was Supported in part by the Ministry of Science

and Technology of China Grants (973 program; 2011CB944504 and
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2014CB943203), the National Natural Science Funds for general program
(31371521 and 81370766), and Ph.D. Programs Foundation of Ministry of
Education of China (20110001120008).
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DEFINING DIFFERENTIATED METHYLATION REGIONS ESPE-
CIAL FOR PLURIPOTENCYACQUISITION AND MAINTENANCE
IN HUMAN STEM CELL VIA HIGH PROBE DENSITY
MICROARRAY. Y. Fan, W. He, X. Sun. The Third Affiliated Hospital
of Guangzhou Medical University, Guangzhou, Guangdong, China.

OBJECTIVE: Epigenetic regulation is a critical event in the maintenance
of human pluripotent stem cells. It had been shown that pluripotent stem
cells, such as embryonic stem cells and induced pluripotent stem cells, ap-
peared hyper-methylated status compared to differentiated cells. However,
epigenetic mechanisms of ‘‘stemness maintaining’’ and ‘‘reprogramming’’
remained confused since the limitation of former detection platform.

MATERIALS AND METHODS: we determined the DNA methylation
profiles of 12 human cell lines, including 2 ESC lines, 4 virally-delivered
iPSC lines, 2 episomal-delivered iPSC lines, and 2 parent cell lines that iPSCs
derived from using Illumina’s Infinium HumanMethylation450.

RESULTS: The iPSCs exhibited a hypermethylation status similarly to ESCs
but distinct differences from the parent cells. Genes of common methylation
pattern between iPSCs and ESCs were regarded as critical factors for stemness,
while differences existing between iPSCs and ESCs implied that iPSCs partly
retained the parental characteristics and gained de novomethylation aberrances
during cell reprogramming. No significant variant was identified between vir-
ally- and episomal- systems. Based onmicroarray platform of higher probe den-
sity and greater genome coverage, de novo differentiatedmethylation regions as
the signature of particular stem cell lines were emerged in detail.

CONCLUSION: This study figured out DNA methylation profiles of hu-
man iPSCs generated invirally- and episomal-system, the responding somatic
cells as well as hESCs. Series of ss-DMRs and ES-iPS-DMRswere defined in
a high resolution. Knowledge of epigenetic information could be used as a
signature for ‘‘stemness’’ and ‘‘self-renewal’’ and provided potential of select-
ing optimum pluripotent stem cells for human regenerative medicine .
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TROPHOBLAST CELLS GENERATED FROM HUMAN INDUCED
PLURIPOTENT STEM CELLS (iPSC) DERIVED FROM UMBILI-
CAL CORD BY USING BMP4 CAN BE DISEASE MODELS FOR
EARLY PLACENTAL DISORDERS. M. Amita,a,b T. Ezashi,b

L. C. Schulz,c D. J. Schust,c R. M. Roberts.b aObstetrics, Gynecology, Ya-
magata University Faculty of Medicine, Yamagata, Japan; bBond Life Sci-
ences Center, University of Missouri, Columbia, MO; cUniversity of
Missouri, Columbia, MO.

OBJECTIVE: Poor placentation in early pregnancy leads to placental
pathogenesis, such as preeclampsia (PE). Understanding the pathogenesis
of the disease has been hampered by inaccessibility to early stage placental
tissue where the initial causal changes take place. Recently we reported that
human embryonic stem cells (hESC) treated with inhibitors of activin A
(A83-01) and FGF2 (PD173074) signaling in presence of BMP4 (termed
BAP) differentiate unidirectionally into trophoblast (TB) cells, which pro-
vide potential in vitro models of early placental development1. In this study,
we derived iPSC by two procedures from umbilical cord and compared their
responses to BMP4/BAP with hESC.

DESIGN: We demonstrate the ability to differentiate iPSC from human
umbilical cord to TB cells with BAP.

MATERIALS AND METHODS: We performed the following experi-
ments using H1 hESC and iPSC derived from human umbilical cord by either
viral integration (V) or plasmid transfection (P). (1) Monitoring cellular
morphological changes in cultured hESC and iPSC in the presence of
BMP4 and BAP. (2) Immunoassay for daily accumulation of syncytiotropho-
blast (STB) markers, hCG, P4, in medium (3) Immunohistochemistry (IHC)
by using anti-KRT7, hCGandGATA2 antibodies. . (4) Fluorescence activated
cell sorting (FACS) analysis to measure the proportion of KRT7 positive cells
in the cells differentiated with BMP4 or BAP. (5)Western blotting analysis to
detect proteins characteristic of extravillous trophoblast (EVT) cells.

RESULTS: A morphological switch to larger epitheloid-type cells began
by day 2; STB appeared around d 6 in both V lines and P lines. STB markers

were significantly (P<0.01) lower in V lines than P lines treated with BMP4
alone, whereas no differences were observed in response to BAP. IHC
showed that both the V lines and P lines treated with BMP4/BAP expressed
TB markers. FACS analysis revealed that KRT7 positive cells had emerged
more slowly in V lines treated with BMP4 than in P lines by d 2, whereas
no differences were observed in response to BAP, with almost all cells con-
verting to KRT7+ by d 2. BAP also drove differentiation of both lines to TB
without expression of mesoderm markers.
CONCLUSION: iPSC from umbilical cords of newborn babies treated

with BAP, differentiate into TB cells and provide a potential model system
to uncover the mechanisms of PE.
Supported by: NIH Grant NIH: 1R01HD067759 & HD077108.
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MAINTENANCE OF FUNCTIONAL EMBRYOID BODIES IN CRYO-
PRESERVABLE, MICROFLUIDIC CHIPS: A PLATFORM FOR
PERSONALIZED MEDICINE. R. M. Anchan,a S. Guven,b J. Lindsey,a

M. Nickerson,a,b S. Chinthala,a B. Gerami-Naini,a,c U. Demirci.b,d aCenter
for Infertility and Reproductive Surgery, Obstetrics, Gynecology and Repro-
ductive Biology, Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA; bBio-Acoustic-MEMS in Medicine Laboratories, Division of
Biomedical Engineering, Department of Medicine, Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA; cDepartment of Oral and
Maxillofacial Pathology, Oral Medicine and Craniofacial Pain, School of
Dental Medicine, Tufts University, Boston, MA; dHarvard-MIT Health Sci-
ences and Technology,Massachusetts Institute of Technology, Cambridge,MA.

OBJECTIVE: Employ microfluidic cassettes as a novel platform for long-
term culture and cryopreservation of functional, differentiated mouse
embryoid bodies.
DESIGN: Basic Research Study.
MATERIALSANDMETHODS: Embryoid bodies (EBs), grown in suspen-

sion from mouse embryonic stem cells (ESCs), were embedded in Matrigel-
coated channels with a constant 1 ml/min flow of culture media for 21 days.
EB viability, differentiation, and functionality were assayed as measures of
the culture system’s efficacy. Viability was assessed with Live/Dead stains
andBrdUproliferation assays.Differentiationwas analyzedwith immunocyto-
chemistry (ICC) for markers of endoderm, ectoderm, andmesoderm, as well as
ovarian tissue. Hormone synthesis served as an indicator of EB differentiation
and functionality. Conditioned media collected over 24 hr interval period was
assayed by ELISA for estradiol (E2), progesterone (P4), and testosterone (T)
synthesis. We also slow-froze sealed microfluidic cassettes in isopropanol,
thawed these, and measured viability and functionality of the EBs.
RESULTS: 1. EBs grown in microfluidic cassettes maintain long-term

viability and proliferation after 21 days. 2. Differentiation of EBs in the mi-
crofluidic systemwas verified, as shown by ICC of cell markers from all three
germ layers and expression of ovarian cell markers (inhibin, Cyp19a1, and
AMHR). 3. Functional analyses show increasing synthesis of E2 (15 pg/ml
on Day 1 to 31 pg/ml on Day 20). 4. Cryopreserved EB-laden microfluidic
chips recovered upon thawing and continued hormone synthesis.
CONCLUSION: 1. Microfluidic culture of functional EBs is a promising

system that can maintain EB viability, differentiation, and functionality, even
after recovery from cryopreservation. 2. This system affords an opportunity
to develop patient-specific cassettes of differentiated human ESCs that may
be stored, used in drug testing, or harvested for hormones.
Supported by: NIH 1 R01 EB015776-01A1 (SG, RMA, UD), Michael

Cassidy and Caroline Wang Stem Cell Research Fund (RMA).

SEXUALITY

P-321 Tuesday, October 21, 2014

ENVIRONMENTAL PHTHALATE EXPOSURE IS ASSOCIATED
WITH LOW INTEREST IN SEXUAL ACTIVITY IN PREMENO-
PAUSALWOMEN. E. S. Barrett,a L. E. Parlett,b S. H. Swan.c aObstetrics
andGynecology, University of Rochester School ofMedicine andDentistry, Ro-
chester, NY; bEpidemiology, Johns Hopkins University, Baltimore, MD; cPre-
ventive Medicine, Icahn School of Medicine at Mount Sinai, New York, NY.

OBJECTIVE: Several studies have found that occupational exposure to
high levels of endocrine disrupting chemicals can interfere with sexual
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function in men. Here, our objectivewas to determinewhether environmental
exposure to phthalates, which interfere with testosterone and estradiol activ-
ity, are associated with altered sexual function in women.

DESIGN: The Study for Future Families (SFF)measured urinary phthalate
metabolite concentrations in pregnant women in four American cities. In
addition, subjects completed questionnaires including items on sexual prob-
lems in the months prior to conception.

MATERIALS AND METHODS: We fit multivariable logistic regres-
sion models to examine two dimensions of sexual dysfunction (lack of
interest in sexual activity and vaginal dryness) in relation to phthalate
metabolite concentrations. Our primary models focused on three metab-
olites of diethylhexyl phthalate (DEHP), a phthalate ester with particu-
larly potent endocrine-disrupting properties. Analyses were adjusted
for covariates including age, parity, education, race, stress, and anti-
depressant use.

RESULTS: Of 360 subjects, 46 expressed lack of interest in sexual activity
in the months prior to conception and 37 reported vaginal dryness. Women in
the highest quartile of exposure to Mono-2-ethyl-5-hydroxyhexyl phthalate
(MEHHP), a DEHP metabolite, had 2.58 (95%CI 1.33, 5.00) times the
adjusted odds of reporting a lack of interest in sexual activity, and results
were similar for mono-2-ethyl-5-oxohexyl phthalate (MEOHP; aOR: 2.56,
95% CI 1.32, 4.95), another DEHP metabolite. Similar, but non-significant,
associations were seen for all other phthalate metabolites measured. Self-re-
ported vaginal dryness was not associated with any phthalate metabolite con-
centration.

CONCLUSION: Our data suggest that environmental exposure to phtha-
lates may be associated with reduced sexual interest in women. Better under-
standing how adult exposure to phthalates may affect reproductive health,
including sexual function, is of utmost public health importance given that
virtually all Americans show measurable levels of exposure.

Supported by: NIH: K12 ES019852-01, ES01247, R21ES015509,
R01ES09916.
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A NEW PARADIGM FOR SEXUALLY TRANSMITTED INFECTION
(STI) SCREENING IN THE HAMPTON ROADS COMMUNITY OF
SOUTHEASTERN VIRGINIA. T. D. Kimble.a,b aEastern Virginia Med-
ical School, Norfolk, VA; bPlanned Parenthood of Southeastern Virginia, Vir-
ginia Beach, VA.

OBJECTIVE: Southeastern Virginia has the highest rates of STIs in the
State. With funding from the Elton John AIDS Foundation (EJAF), PPSEV
screened 966 individuals in Hampton Roads. Objectives were to examine
costs of the program compared to scheduling visits with providers; and
compare time to notification of abnormal results.

DESIGN: Retrospective, Cohort Study.
MATERIALS AND METHODS: The study group was 966 patients seen

in the EJAF program from January 2013 to December 2013. Screening
was performed either by non-licensed staff at LGTB community events or
by healthcare assistants in the office on a walk-in basis with no provider visit.
Urine NAAT was used to screen for Gonorrhea/Chlamydia. Blood was
collected for HIV and syphilis. Control group was 966 patients screened by
traditional method of scheduling appointments with providers. We used the
equal variance left tailed t-test to determine if the average of notification
days for study group is shorter than controls. JMP�Pro 10.0.2-64-bit Edition
(SAS Institute Inc.) was used.

RESULTS: EJAF program resulted in $10,731 savings. Study group
were notified on an average of 4 days after testing and 5 days for controls.
Both population means follow a normal distribution. The test of equal
variance failed to reject the null hypothesis (Brown-Forsythe p-value ¼
0.4162 > 0.05). Equal variance t-test shows difference in time to notifi-
cation between groups (n1¼43,n2¼43,t¼0.82,df¼84,p-value<0.05,95%
CI[-0.12,0.30]). Estimate of this difference is 0.6. Study group did not
experience a longer time to notification of abnormal results than control
group.

CONCLUSION: There were decreased costs in the EJAF program having
non-licensed staff do STI screening and counseling compared to the conven-
tional method of an in-office appointment with a provider. The total savings
were $24/participant. Participants in the EJAF program were notified of pos-
itive results 24 hours quicker. This could expedite treatment and decrease
transmission.

Supported by: This program was generously funded by the Elton John
AIDS Foundation.
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CARDIOWAVE ANALYSIS IN PATIENTS WITH ERECTILE
DYSFUNCTION (ED). P. Khandge,a J. V. DiTrolio,a M. LaSalle.b
aRutgers New Jersey Medical School, Newark, NJ; bSt Barnabas Medical
Center, Livingston, NJ.

OBJECTIVE: The Cardiowave system, a new non-invasive test of periph-
eral vasculature function, allows physicians to attain an accurate representa-
tion of the peripheral vasculature and autonomic nervous system (ANS) in
patients with ED.
DESIGN: Prospective trial of 40 patients presenting to a single urologist.
MATERIALS ANDMETHODS: Patients were evaluated with a 3 minute

evaluation performed with the patient sitting with a pulse oximeter type de-
vice applied to the finger. Height, weight, blood pressure and abdominal
circumference were measured. Information regarding age and comorbidities
such as hypertension (HTN), diabetes mellitus, ED and smoking status was
collected. The report gives the biological arterial age compared to the pa-
tient’s chronological age in the form of a ‘‘wave type’’. Wave type scores
range from 1-7 with 1 indicating arteries with minimal atherosclerosis and
7 indicating a high degree of atherosclerosis and decreased compliance.
The analysis of ANS also gives scores indicating mental stress, physical
stress and stress resistance (ability to copewith stressors). Scores from results
were analyzed for potential association using the Student’s T-test.
RESULTS: Men with ED were found to have a higher wave type in com-

parison with men without ED (p< 0.01). Also, men with ED and co-morbid-
ities such as HTN or diabetes had a higher wave type when compared to men
without ED diagnosed with either HTN or diabetes (p < 0.01). The evalua-
tion found that former smokers with ED had a higher wave type and therefore
biologically older arteries than those men with ED whowere non-smokers (p
< 0.05). When comparing men with ED based on abdominal circumference
that were diagnosed with either HTN or DM, therewas a substantial decrease
in their stress resistance (p < 0.01) with an abdominal circumference > 40
inches.
CONCLUSION: The ability to evaluate the vascular system quickly and

non-invasively gives the urologist a more complete evaluation of the ED pa-
tient. Our results demonstrated the device’s ability to determine if patients
with ED were affected by either the autonomic nervous system or the status
of the vasculature. This device allows for an improved and appropriate treat-
ment selection in a cost effective manner. Lifestyle modifications, if indi-
cated by results, can be emphasized with initial treatment followed by
efficient re-assessment of disease progression. This system deserves further
evaluation.

MENTAL HEALTH
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STRESS AND ANXIETY ON EMBRYO TRANSFER DAY DO NOT
AFFECT IN VITRO FERTILIZATION (IVF) OUTCOME. L. Leis,a

C. E. Busso,a G. Zampieri,b J. B. Soares,a S. Glina,a B. S. Oliveira,a

R. Wonchockier,a C. Velloso,a N. E. Busso.a aProjeto Alfa- Assisted Repro-
duction, S~ao Paulo, SP, Brazil; bSalom~ao Zoppi Diagnoses, S~ao Paulo, SP,
Brazil.

OBJECTIVE: To evaluate whether stress and/or anxiety, at the moment of
embryo transfer, affect IVF outcome.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Eighty five women undergoing IVF/

ICSI (intracytoplasmic sperm injection) treatment, up to 35 years-old and
with good prognosis for conception (between 5 and 20 oocytes recovered,
sperm collected by masturbation and at least one good quality embryo for
transfer) were selected.
Asmeasuring instruments for stress we used Lipp Inventory of Stress and a

salivary cortisol assay. To evaluate anxiety we used IDATE State Anxiety In-
ventory. Inventories were applied a few minutes before embryo transfer.
Saliva samples for cortisol assay were collected right after embryo transfer.
Statistical analysis of salivary cortisol results was done using generalized
linear model with distribution gamma and link identity. The analysis of anx-
iety and stress inventories were done using student test for means of two pop-
ulations with equal variance and chi-squared test, respectively.
RESULTS: Five patients (5,8%) presented with high anxiety levels.

Sixteen patients (18,8%) presented stress symptoms and 15 patients
(17,6%) had salivary cortisol levels above reference values. However, no sta-
tistical differences were found in salivary cortisol averages between patients
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who did and did not get pregnant (P¼0,846). No statistical differences were
found between the state of anxiety and the occurrence of pregnancy
(P¼0,695), nor between the presence of stress and the occurrence of preg-
nancy (P¼1,000).

CONCLUSION: Anxiety and stress, at the moment of embryo transfer, do
not seem to interfere on pregnancy rates in IVF/ICSI cycles. These results
could help patients to overcome the feeling of guilt related to stress and anx-
iety, very common in these treatments.
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DOES FERTILITY KNOWLEDGE AFFECT LIFE PLANNING AND
CHILDBEARING? E. Maeda,a F. Nakamura,a J. Boivin,b

H. Sugimori,c H. Saito.d aGraduate School ofMedicine, the University of To-
kyo, Bunkyo, Tokyo, Japan; bSchool of Psychology, Cardiff University, Car-
diff, South Wales, United Kingdom; cGraduate School of Sports and Health
Sciences, Daito Bunka University, Higashimatsuyama, Saitama, Japan; dNa-
tional Center for Child Health and Development, Setagaya, Tokyo, Japan.

OBJECTIVE: To investigate whether fertility knowledge affects life plan-
ning and successful childbearing.

DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Given the fertility decline in developed

countries and the importance of fertility knowledge1, we conducted an online
survey in Japan (n¼4,946). In Study 1, we analyzed the data from partici-
pants between 18 and 24 years of age who had children or hoped to have chil-
dren in the future (n ¼ 405) and compared participants’ scores on the
Japanese version of the Cardiff Fertility Knowledge Scale (CFKS-J)2 de-
pending on their consideration of the ideal age to start a family (considered
vs. did not consider). In Study 2, we tested the relation between childbearing
and past fertility knowledge in participants between 35 and 40 years of age
(n¼572). Exact multiple logistic regression was used to calculate odds ratio
(OR) of whether or not they were aware of age-related infertility for at least
10 years (i.e., since they were in their 20s) to whether or not they had chil-
dren, adjusting for household incomes and educational levels. In Study 3,
we compared the age when female participants aged 35 to 40 years (n ¼
212) actually gave birth to their first child based on their past fertility knowl-
edge.

RESULTS: In Study 1, women who had thought about their ideal age for
starting families had significantly more fertility knowledge than women who
did not consider their ideal childbearing age (47.2 vs. 39.0, p¼0.005). In
Study 2, the OR of past fertility knowledge to having children was 5.23
(p¼0.016) in women. Study 3 showed that women who knew about age-
related infertility during their 20s were less likely to give birth to their first
child at age 35 or later (0% vs. 13.7%, p¼0.007). Across studies, there
was not a significant relation between fertility knowledge and life planning
or childbearing in men.

CONCLUSION: Our findings show that fertility knowledge could help
women to successfully have children, although causality was inconclusive
due to the study design. These findings will provide policy-makers with
important background to guide educational initiatives3.

Supported by: This study was Supported by National Center for Child
Health and Development, Seiiku Medical Study Grant (24-6).
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IMPROVEMENT IN HEALTH RELATED QUALITY OF LIFE
(HRQOL) FOLLOWING WEIGHT LOSS AND/OR NORMALIZA-
TION OF HYPERANDROGENISM WITH CONTINUOUS ORAL
CONTRACEPTIVES (OC) IN WOMEN WITH PCOS. L. Milman,a

A. Dokras,a K. C. Allison,a D. B. Sarwer,a C. Coutifaris,e P. M. Kris-Ether-
ton,b A. R. Kunselman,b C. Stetter,b W. Dodson,b R. S. Legro.b aObstetrics/
Gynecology, University of Pennsylvania, Philadelphia, PA; bObstetrics/Gy-
necology, Hershey Medical Center, Hershey, PA.

OBJECTIVE: To examine if HRQOL improves with clinically significant
weight loss, normalization of hyperandrogenismwith continuous oral contra-
ceptives(OC) or both in women with PCOS.

DESIGN: Randomized, 2-site study of women (n¼133) with PCOS(BMI
27-42 kg/m2) who received 1 of 3 interventions for 16 weeks:including Life-
style (LS) consisting of caloric restriction with the use of meal replacements,

use of a weight loss medication, and increased physical activity, OC, and
OC+Lifestyle (COMB).
MATERIALS AND METHODS: Validated measures of HRQOL(SF-36)

and disease specific quality of life(PCOSQ) were completed at baseline & af-
ter 16 weeks of treatment. Linear regression was used to assess differences in
outcomes within and between the treatment arms.
RESULTS: The mean % weight loss was 6.2�3.9, 1.3�3 and 6.6�4.1 and

% decline in testosterone (T) levels was 0.9�28.8, 51.3�27 and 52�29.8 in
the LS, OC and COMB groups respectively. On the PCOSQ survey the base-
line scores in the weight and infertility domains were the lowest in all 3
groups. After 16 weeks of treatment, there were significant improvements
in 3 of 5 domains (weight, infertility, and menstrual symptoms) within all
3 groups(p<0.01), emotion and body hair domains improved in the OC
and COMB groups(p%0.01). Physical well-being scores improved in all 3
arms(p<0.05), general well-being scores improved in the LS and COMB
groups(p<0.01) and emotional well-being scores improved only in the
COMB group(p<0.03). The COMB group had more improvement in weight
scores than the other 2 groups(p<0.02). The correlation between change in
BMI and weight domains was significant in the LS and COMB group
(p<0.05). There was no correlation between change in T and body hair
scores. On the SF-36,women in all three groups reported significant improve-
ments in general health(p<0.05); OC and LS groups reported improvements
in vitality(p<0.05); and the OC group reported improvements in emotional
role, bodily pain and overall mental health(p<0.05). Therewas no significant
difference across the three groups.
CONCLUSION: Women with obesity and PCOS treated with an intensive

weight loss intervention reported significant improvements in most domains
of disease-specificQOL and general health related QOL.In addition, physical
and some mental domains improved with the use of continuous OCs alone, a
common therapy in PCOS.
Supported by: This project was Supported by the Eunice Kennedy Shriver

National Institutes of Child Health and Human Development, National Cen-
ter for Research Resources, and the National Center for Advancing Transla-
tional Sciences at the National Institutes of Health, through Grants R01
HD056510, UL1 TR000127 and U54 HD29834 (UVA Core Ligand Assay
Core of the Specialized Cooperative Centers Program in Reproduction).
The content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the NIH.
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LEVEL OF PSYCHOLOGICAL DISTRESS IN KOREAN INFER-
TILE WOMEN, AND CORRELATION BETWEEN PSYCHOLOGI-
CAL DISTRESS AND QUALITY OF LIFE; THE FIRST
VALIDATION STUDY OF KOREAN FERTI-QOL. H.-J. Chi,
G.-Y. Kim, J.-H. Yoo. i-Dream Center, Mizmedi Hospital, Seoul, Korea.

OBJECTIVE: To investigate the levels of psychological distress in Korean
infertile women, and to investigate the correlation between the psychological
distress and fertility quality of life (Ferti-QoL).
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS: One hundred eleven infertilewomen and

64 healthy women participated in this study. Psychological distress
(emotional depression, anxiety, stress) of them was measured by DASS 42,
and quality of life (mind-body, emotional, social, relational scares) of infer-
tile women was evaluated by Ferti-QoL inventory. The participants volun-
tarily performed the on-line psychological tests prepared on the internet
homepage of Mizmedi hospital.
RESULTS: The mean age of participants was 35.4�4.3 years and years of

marriage was 5.2�4.3. Scores of emotional depression (13.8�8.5), anxiety
(10.8� 6.9) and stress (18.4�8.7) of infertilewomenwere statistically signif-
icantly higher than the scores of depression (9.5�8.4), anxiety (6.8�6.8), and
stress (12.6�7.7, P <0.001) of fertile women. Scores of mind-body (47.4)
and relational (61.4) subscales in Korean infertile women were lower than
those (54.8 and 68.7) in western infertile women. According to the increase
of patient’s age, psychological distress was reduced but relational score (rela-
tion with husband) was decreased. Significant negative correlations were
found between DASS scores (depression, anxiety and stress) and FertiQoL
subscales (min-body, emotional, social).
CONCLUSION: This study found that the negative correlation between

quality of life as measured by Ferti-QoL and psychological distress as
measured by DASS 42. This is the first validation study of Korean Ferti-
QoL. These data serve an valuable information about psychological distress
of infertile women and suggest an importance of psychological counseling
for infertile women.
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DOES SELF-REPORTED, INFERTILITY-ASSOCIATED ANXIETY
CORRELATE WITH PERCEIVED PAIN FOLLOWING OOCYTE
RETRIEVAL DURING IN VITRO FERTILIZATION? S. Arian,a

K. McKnight,b C. Sams,b L. McKenzie,b T. Hickman.b aThe University
of Texas Health Sciences Center at Houston, Houston, TX; bHouston IVF,
Houston, TX.

OBJECTIVE: To determine if women reporting increased baseline anxiety
prior to infertility treatment report more perceived pain following transvagi-
nal oocyte retrieval for in vitro fertilization.

DESIGN: A prospective cohort design with 157 women undergoing IVF at
our institution between November 2013 and March 2014.

MATERIALS AND METHODS: Women aged 21-45 years, who under-
went IVF, were included. Age, parity, and duration of infertility were ob-
tained from patients ‘charts. Patients not reporting baseline anxiety scores
were excluded. Patients self-reported baseline anxiety levels (0 - 10 scale)
as it pertained to infertility at the initial consultation prior to treatment. All
patients received conscious sedation and analgesia with intravenous midazo-
lam, fentanyl, and propofol during oocyte retrieval. Following retrieval, pa-
tients rated their pain on a 0 to 10 visual analog scale at 0, 5, 10, 15, and 30
minutes post-procedure. Post-procedure pain scores in women with baseline
anxiety scores R 5 (high-anxiety group) were compared to those reporting
scores < 5 (low-anxiety group) at each time point. Proportion of women
requiring post-operative analgesics was also compared. A Mann Whitney
U test was used to compare pain scores in each group for each time point.
Chi square analysis was used to evaluate post-operative analgesic use be-
tween groups.

RESULTS: 157 women were included in the study, 112 with baseline anx-
iety scores R 5 and 45 women with scores < 5. No significant differences
were seen in reported pain scores between the high and low-anxiety groups
at 0, 5, and 10minutes following oocyte retrieval. Women in the high-anxiety
group reported increased pain at 15 and 30 min following retrieval (P¼ 0.01)
[Table 1]. 48.2 % of high-anxiety women required pain medication after the
procedure, compared with 28.9% in the low-anxiety group (P ¼ 0.03).

CONCLUSION: Women with higher baseline anxiety surrounding infer-
tility reported more perceived pain beginning 15 minutes after oocyte
retrieval and were more likely to require analgesics post-procedure. These
women may benefit from empiric oral or intravenous analgesic medication
immediately after retrieval.

Table 1: Mean pain scores following oocyte retrieval for low-anxiety and high-

anxiety women during IVF.

Time (minutes) 0 5 10 15 30

High Anxiety 0.85 � 1.98 1 � 2.28 2 � 2.34 2 � 2.14 2 � 1.86

Low Anxiety 0.62 � 1.39 1 � 1.57 1.11 � 1.64 1.31 � 1.83 1.07 � 1.62

P-value NS NS NS 0.01 0.01

NS¼ Nonsignificant
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BEYOND THE PHYSICAL: A QUALITATIVE ASSESSMENT OF
THE EMOTIONAL BURDEN OF SYMPTOMATIC UTERINE FI-
BROIDS ON WOMEN’S MENTAL HEALTH. M. S. Ghant,
A. K. Lawson, K. S. Sengoba, H. Recht, G. Mendoza, J. M. McGuire,
E. E. Marsh. Obstetrics and Gynecology - REI Division, Northwestern Uni-
versity Feinberg School of Medicine, Chicago, IL.

OBJECTIVE: To qualitatively assess the emotional impact of symptom-
atic uterine fibroids.

DESIGN: Qualitative semi-structured interviews and demographic sur-
veys.

MATERIALS AND METHODS: Forty-eight women with symptomatic
uterine fibroids were recruited from an urban academic medical center and
community-based organizations. Subjects completed in-depth, one-on-one
interviews, a demographic survey and a health literacy assessment. Inter-
views were recorded and transcribed verbatim. Data was analyzed using a
grounded theory approach and uploaded to NVivo version 10 for thematic
coding. Three coders identified major themes and subthemes.

RESULTS: A total of 29 hours of interviews were conducted yielding
1,108 transcribed pages. The k amongst coders was 0.94. The mean age of

subjects was 42.8 � 7.4 (mean � SD). 62.5% self-identified as African-
American, 20.8% as Caucasian, 10.4% as Hispanic and 6.3% as Asian.
70.9% of the participants had at least a 4-year college degree. 58.4% of
the women had a total annual household income of less than $75,000. The
majority of the participants demonstrated a significant emotional response
to their fibroids ranging from general worry and concern to fear, anxiety,
sadness and depression. Over half of the women felt disempowered or help-
less and believed that they had no control over their fibroids, specifically with
regard to the inability to manage and predict heavy periods. Many women
also possessed a negative self-image and cited concern over appearing preg-
nant, overweight, and less attractive, which led to difficulties becoming inti-
mate with a partner. Several women felt that they lacked substantial support
to help them deal with these issues with only two women mentioning that
they received support from a mental health professional.
CONCLUSION: There is a significant psychological burden among

women suffering from symptomatic fibroids. Despite the impact of fibroids
on women’s lives, many women feel that they lack support to help them
deal with these issues and very few seek help from a mental health profes-
sional. There is an opportunity and a need for the mental health community
to address the concerns in this population. Leveraging the unique expertise
and role of the mental health professional may lead to improved psycholog-
ical health and quality of life in patients living with this chronic condition.
Supported by: NIH WRHR Program K12HD050121; RWJ Foundation;

NMH; Evergreen Foundation (EEM).
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DOESTHEHISTORYOF INDUCEDABORTIONAFFECTTHEOUT-
COMES OF ASSISTED REPRODUCTION? E V. Espirito Santo,a

J. B. A. Oliveira,a,b C. G. Petersen,a,b A. L. Mauri,a,b F. C. Massaro,a

M. Cavagna,a,b,c R. L. R. Baruffi,a,b J. G. Franco, Jr.,a,b aCenter for Human
Reproduction Prof. Franco Jr, Ribeirao Preto, Sao Paulo, Brazil; bPaulista
Center for Diagnosis Research and Training, Ribeirao Preto, Sao Paulo,
Brazil; cWomen’s Health Reference Centre, Perola Byington Hospital, Sao
Paulo, Brazil.

OBJECTIVE: Particularly in countries where it is forbidden, it is not un-
common for some type of sequelae to appear after an abortion is induced,
which leads to difficulties in getting pregnant. However, women often expe-
rience guilt after undergoing an induced abortion. This guilt may resurge,
sometimes more strongly, if the woman presents fertility problems. In fact,
many women attribute treatment failures to some type of ‘‘punishment’’.
This study compared outcomes of IVF / ICSI cycle in women with and
without a history of induced abortion.
DESIGN: Matched control study.
MATERIALSANDMETHODS: A total of 276 couples submitted to IVF/

ICSI were divided into two groups matched by female age according to the
women’s history:
-with at least one induced abortion (n ¼ 138)
-without history of induced abortion (n ¼ 138)
Patients with endometrial pathologies or hydrosalpinx were excluded. The

procedures were performed under the same laboratory conditions for both
groups. The cumulative results from fresh and frozen cycles were analyzed.
RESULTS: There was no significant difference in the number and quality

of embryos transferred between the two groups. No differences in clinical
outcomes after IVF/ICSI were observed between the groups with or without
a history of induced abortion. Table 1 summarizes the results.

Table 1: Results

Induced abortion

yes no P

Women age(years) 37.4�4.4 37.4�4.4 0.98
Men age(years) 40.1�7.1 40.1�7.4 0.95
Induced abortions (n) 1.2�0.4 ——
Transfers(n) 2.2�1.6 2.0�1.2 0.32
Pregnancy rate/ transfer 20.1% 18.0% 0.60
Pregnancy rate/ patient 44.2% 35.5% 0.17
Miscarriage rate 22.9% 18.4% 0.72
Patient with at least on live birth 33.3% 33.3% 1.0
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CONCLUSION: Induced abortion does not appear to be an important
factor that influences the clinical outcomes of IVF. Psychological
sequelae following induced abortion may be responsible for the exacer-
bated negative emotional feelings that patients experience with treatment
failure.

MENOPAUSE
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VASOMOTOR SYMPTOMS AFTER RISK REDUCING BILATERAL
SALPINGO-OOPHORECTOMY (RRSO) IN BRCA MUTATION
CARRIERS: IMPACT OF OBESITY, HORMONE REPLACEMENT
THERAPY (HRT), AND DEPRESSED MOOD. L. Johnson,a

S. Butts,a L. DiGiovanni,b C. Voong,b J. Chan,a S. Senapati,a

S. Domchek.b aReproductive Endocrinology and Infertility, University of
Pennsylvania, Philadelphia, PA; bBasser Research Center for BRCA, Univer-
sity of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Vasomotor symptoms are prevalent in surgically meno-
pausal women. Other than a beneficial role for HRT, little is known about
other factors influencing vasomotor symptoms in surgically menopausal
women.

DESIGN: Cross-sectional analysis of 599 women with BRCA mutations
after RRSO.

MATERIALS AND METHODS: BRCA carriers were recruited through
national advocacy groups and the Cancer Risk Evaluation Program at
Penn. Online questionnaires assessed demographic data, medical history,
and depression/anxiety (Hospital Anxiety Depression Scale). A validated
questionnaire (Greene Scale) was utilized to assess hot flashes and night
sweats. Wilcoxon rank sum and X2 were utilized for univariate comparisons,
and logistic regression models were constructed to evaluate associations be-
tween vasomotor symptoms and other variables (reported as adjusted odds
ratios, AOR).

RESULTS: 67% and 61% of women reported hot flashes and night
sweats, respectively. 22% reported current use of systemic HRT. Hot
flashes and night sweats were less common in HRT users. Hot flashes
were significantly more common with younger age, recent RRSO,
obesity, depression, anxiety, antidepressant use, and selective estrogen
receptor modulator (SERM) use. Night sweats were more common
with recent RRSO, obesity, depression, anxiety, and SERM use. In multi-
variable models, HRT use was strongly protective against hot flashes,
while younger age, obesity, anxiety, antidepressant use, and SERM use
were associated with higher odds of hot flashes. Odds of night sweats
were decreased with HRT use and increased with recent RRSO, obesity,
and depression. The results were similar after restricting the analysis to
women not using HRT.

Hot flashes AOR (95%CI) p value Night sweats AOR (95%CI) p value

HRT use 0.41 (0.26-0.63) <0.01 HRT use 0.47 (0.31-0.71) <0.01

Age<50 1.72 (1.17-2.55) <0.01 RRSO within 2 yrs 1.44 (1.02-2.03) 0.04

Overweight 1.49 (0.97-2.30) 0.07 Overweight 1.12 (0.76-1.67) 0.57

Obese 1.70 (1.03-2.80) 0.04 Obese 1.83 (1.15-2.94) 0.01

Anxiety 1.97 (1.19-3.26) <0.01 Depression 1.70 (1.08-2.69) 0.02

Antidepressants 2.18 (1.41-3.37) <0.01

SERM use 2.89 (1.48-5.64) <0.01

CONCLUSION: HRT use remains the strongest predictor of vasomotor
symptoms after surgical menopause though utilization is low in this popula-
tion. Our findings highlight the importance of lifestyle modification, opti-
mizing medical approaches, and addressing mental health concerns to
improve quality of life.

Supported by: Basser Research Center for BRCA (SD); NIH T32
HD007440 (LJ); NIH 5K12HD001265-14 (SS); Susan G. Komen
SAC10003 (SD); NIEHS 5P30ES013508-07 (SB).
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ASSOCIATION BETWEEN POLYMORPHISMS IN PERIOD (PER)
GENEAND BONERESPONSE TOHORMONETHERAPY IN POST-
MENOPAUSAL KOREAN WOMEN. J. G. Kim,a H. Kim,a S.-Y. Ku,a

Y. M. Choi,a J. H. Kim.b aDepartment of Obstetrics and Gynecology, Seoul
National University College of Medicine, Seoul, Korea; bDepartment of
Anesthesiology and Pain Medicine, Ewha Womans University Mokdong
Hospital, Seoul, Korea.

OBJECTIVE: To explore the association between polymorphisms in PER
gene and bone response to hormone therapy (HT) in postmenopausal Korean
women.
DESIGN: Prospective study.
MATERIALS AND METHODS: In tertiary university hospital, five hun-

dred and nine postmenopausal women received sequential estrogen plus pro-
gestogen therapy. The PER1 c.2284C>G, c.2247C>T, PER2 c.3731G>A,
PER3 c.2592G>A, c.3083T>C polymorphisms, and 54bp variable number
of tandem repeat(VNTR) were analyzed. BMD at the lumbar spine and
femoral neck before and after 1 year of HT and serum levels of osteoprote-
gerin (OPG), soluble receptor activator of the nuclear factor-kB ligand
(sRANKL) and bone turnover markers were measured after 6 months of HT.
RESULTS: Among SNPs measured, the PER c.2884 C>G polymorphism

and PER3 54bp VNTRwere associated with annual percent changes in BMD
of femoral neck after 1 year ofHT (P<0.05).Changes inBMDat femoral neck
in the non-CC genotype of the PER c.2884 C>G polymorphism and in the 4
repeat homozygote of PER3 54bp VNTR were significantly lower than those
in CC genotype and non-4 repeat homozygote respectively. When a non-
responder was defined as a woman who had lost more than 3% of BMD per
year after HT, the PER1 c.2884 C>G polymorphism only was associated
with the risk of non-response of HT. The non-CC genotype of the PER
c.2884 C>G polymorphism showed a 1.92-times higher risk of non-response
at the lumbar spine and/ or femoral neck (P¼0.01), as compared with the CC
genotype. However, no significant changes in bone markers after 6months of
HTwere noted according to the PER1 c.2884 C>G polymorphism.
CONCLUSION: The PER1 c.2884 C>G polymorphism may be associ-

ated with risk of non-response to HT in postmenopausal Korean women.
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, Science and Technology (20120008199).
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THE ASSOCIATION BETWEEN SERUM ESTRADIOL LEVEL AND
INTIMA-MEDIATHICKNESSOFCAROTIDARTERYINPOSTMEN-
OPAUSAL WOMEN: A PRELIMINARY REPORT. G.-H. Jeon,a

J.-W. Ryu,b I. H. Park.c aOBGY, Inje University, College of Medicine, Haeun-
dae Paik Hospital, Busan, Republic of Korea; bRadiology, Inje University, Col-
lege ofMedicine, Haeundae Paik Hospital, Busan, Republic of Korea; cOBGY,
Mamapapa & Baby OBGY, Ulsan, Republic of Korea.

OBJECTIVE: To estimate whether intima-media thickness (IMT) of ca-
rotid artery is associated with serum estradiol (E2) level in postmenopausal
women.
DESIGN: A retrospective study.
MATERIALS ANDMETHODS: We performed a doppler ultrasonography

of the carotid artery and measured intima-media thickness (IMT) in 124 post-
menopausalwomenwhodidnot takepostmenopausal hormone therapy.Women
weredivided into twogroups according to the IMT(< 1.0mm,n¼ 59andR1.0
mm, n ¼ 65). Serum estradiol (E2) level, lipid profile, bone mineral densities
(BMD)of the lumbar vertebrae and femoral neck, current statin treatment status,
and other cardiovascular risk factors were analyzed in these two groups.
RESULTS: Compared to women with higher IMT (R 1mm), women with

lower IMT (< 1mm) had a significantly higher level of serum E2 (23.01� 7.08
vs. 8.47� 1.25 pg/ml, P¼ 0.04), lower tendency of BMI,mean age, time to since
menopause (23.48� 0.33vs. 24.14� 0.44kg/cm2, 56.19� 0.76vs. 58.00� 0.84
years, 6.59� 0.77 vs. 8.34� 0.88 years) andwere significantly less likely to have
dyslipidemia (15.3% vs. 32.3%, P¼ 0.03).Womenwith IMT< 1mmwere also
more likely to have a serumE2 level greater than 20 pg/ml (13.6%vs. 4.6%, P¼
0.08). After adjusting risk factors bymultiple logistic regression analysis, women
with a higher serumE2 levelwere less likely to have a higher IMT. (OR0.97, 95%
confidence interval: 0.95 to 1.00, P¼ 0.08, borderline significant).
CONCLUSION: Postmenopausal women with a higher serum E2 level

were less likely to have a higher IMT of carotid artery. This study suggests
that a higher level of endogenous E2 might lower IMT of carotid artery in
postmenopausal women.
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CREAM INGESTION PROMOTES THE EXPRESSION OF
TOLL-LIKE RECEPTOR-2 (TLR-2) ANDMATRIX METALLOPRO-
TEINASE-2 (MMP-2) IN POLYCYSTIC OVARY SYN-
DROME. F. Gonz�alez, R. V. Considine, S. L. Pardue, A. J. Acton.
Obstetrics and Gynecology and InternalMedicine, Indiana University School
of Medicine, Indianapolis, IN.

OBJECTIVE: Lipid-stimulated oxidative stress and circulating heat shock
protein 70 (Hsp70) are increased in Polycystic Ovary Syndrome (PCOS).1,2

Hsp70 is induced by oxidative stress and can bind the TLR-2 receptor to stim-
ulate proatherogenic inflammation. MMP-2 promotes atherosclerotic plaque
rupture. We examined the effect of cream ingestion on serum Hsp70 and
TLR-2 and MMP-2 protein content in women with PCOS compared with
ovulatory controls; and its relation to the ovarian androgen response to
HCG administration and abdominal adiposity (AA).

DESIGN: Cross sectional study.
MATERIALS AND METHODS: We studied 16 women with PCOS (8

lean, 8 obese) between ages 18-40, diagnosed on the basis of oligomenorrhea
and hyperandrogenemia, and 16 ovulatory controls (8 lean, 8 obese) of similar
age. Subjects ingested 100ml of dairy cream and received a 5000 IU IMHCG
injection within 5-8 days of menses. Serum Hsp70 was measured by ELISA
and TLR-2 and MMP-2 protein content were quantified by Western blotting
inmononuclear cells (MNC) isolated fromblood samples drawnwhile fasting
and 2 hours after cream ingestion. Androgens were measured from blood
samples drawn at 0, 24, 48 and 96 hours after HCG administration. AAwas
defined as the % ratio of truncal fat to total body fat measured by DEXA.

RESULTS: Compared with lean controls, obese controls and lean and
obese women with PCOS exhibited a greater change from baseline in
Hsp70 (-11.1�6.4 vs. 2.4�1.9, 3.2�2.0, 4.9�3.7 ng/dl D; p<0.04), TLR-2
(-9�3 vs. 9�5, 16�2, 20�7 %; p<0.002) and MMP-2 (-14�3 vs. 11�2,
15�3, 19�4 %; p<0.0001). Compared with weight-matched controls,
women with PCOS exhibited a greater area under the curve (AUC) following
HCG administration for testosterone (T) (lean: 6933�715 vs. 4010�340,
p<0.03; obese: 7079�1236 vs. 3173�853, p<0.007), and androstenedione
(A) (lean: 471�30 vs. 317�26, p<0.0001; obese: 511�14 vs. 294�19,
p<0.0001). Androgen AUC was positively correlated with the change
from baseline in Hsp70 (T: r¼0.42, p<0.05, A: r¼0.41 p<0.05), TLR-2
(T: r¼0.42, p<0.04, A: r¼0.47, p<0.02) and MMP-2 (T: r¼0.40, p<0.04,
A: r¼0.58, p<0.002). AA was also positively correlated with the change
from baseline in Hsp70 (r¼0.37, p<0.05), TLR-2 (r¼0.42, p<0.03) and
MMP-2 (r¼0.41, p<0.03).

CONCLUSION: In PCOS, cream ingestion increases Hsp70, TLR-2 and
MMP-2 independent of obesity. Lipid-stimulated inflammationmay promote
atherogenesis in PCOS. This phenomenon may be perpetuated by hyperan-
drogenism and excess abdominal adiposity.

Supported by: NIH grant HD048535 to FG.
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EXPECTANT MANAGEMENT IN THE INFERTILE WOMEN
UNDER AGED 35 YEARS WITH LOW SERUM AMH
LEVELS. H. S. Koo, E. G. Min, J. Y. Kim, I. S. Kang, I. O. Song,
H. O. Kim. Division of Reproductive Endocrinology and Infertility, Depart-
ment Obstetrics and Gynecology, Cheil General Hospital, Kwandong
University College of Medicine, Seoul, Korea.

OBJECTIVE: To evaluate natural pregnancy rates and the predictors of
natural pregnancy in the infertile women under 35 years old with low serum
AMH levels.

DESIGN: A total of 157 patients (age range, 27-34 yrs) with regular
menstruation were included retrospectively between Feb. 2010 and Dec.
2012 in a single center.

MATERIALS AND METHODS: The 82 study women with low AMH
level (less than 25 %; %31 yrs, <2.5 ng/mL; 32-34 yrs, <2.0 ng/mL) and
75 control women with normal AMH level (25%-75%; %31 yrs, 2.5-6.65
(ng/mL); 32-34 yrs, 2.0-5.7(ng/mL)) were analyzed (reference levels from
Clin Exp Reprod Med,38(2),93-97,2011). Exclusion criteria is followed; 1)
abnormal hysterosalpingography (bilateral tubal obstruction, uterine anom-
aly, synechia), 2)severe asthenozoospermia, 3)PCOS, 4)irregular menstrua-
tion, 5)FSH>40mIU/ml. Follow up period (F/U) was average 5.5�5.6
months, and F/U loss rates were 12.7% (20/157).

RESULTS: The mean age (yr) was 31.6�1.8 vs. 31.4�1.9, mean serum
AMH levels (ng/ml) was 1.5�0.6 vs.3.6�1.3, and duration of infertility
(months) was 15.5� 9.2 vs. 13.3�7.6 in low and normal AMH group
respectively. The natural pregnancy rate was 40.0% (28/70) in low
AMH group and 49.3% (33/67) in normal AMH group. There was no sta-
tistical significance (p¼0.305). Miscarriage rates was significantly higher
in low AMH group (32.1% (9/28) vs. 6.1% (2/33), p¼0.016). Average
time to pregnancy was 8.6�6.8 months in low AMH group and
6.5�5.4 months in normal AMH group. Duration of infertility is the
borderline significant factor related with natural pregnancy(r¼-0.46,
p¼0.051).
CONCLUSION: Expectant management could be available in the young

patients with low AMH levels who do not have any infertile factors. But rela-
tively high miscarriage rates should be considered and counseled. Further
large scaled study was needed to clarify.
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SYNCHRONIZATION OF WOMEN’S CYCLES: A BIG DATA AND
CROWDSOURCING APPROACH TO MENSTRUAL CYCLE
ANALYSIS. P. Chenettea C. Martinez.b aPacific Fertility Center, San
Francisco, CA; bGlowing, San Francisco, CA.

OBJECTIVE: The ubiquity of mobile devices offers a novel paradigm
for fertility study, enabling data collection from thousands of users to
provide an unprecedented view of menstrual cycles. Glow, a women’s
health app available on iOS and Android platforms, collects menstrual cy-
cle parameters from users. Over time a very large collection of cycles
emerges, with the challenge of sifting data to provide meaningful
analysis. In this phase one study, we studied the synchronization of
cycles across a large sampling of users, and its relationship to the phase
of the moon.
DESIGN: The Glow app was developed to track menstrual cycles, and to

provide insights into health for women (www.glowing.com). Glow records
data related to fertility and offers algorithms to predict optimal fertile pe-
riods. Women’s statements of the date menses began were compared across
the population of Glow users.
MATERIALS AND METHODS: Glow was offered for free download to

iOS andAndroid users beginning in Aug 2013. A daily calendar recordsmen-
strual cycle start, ovulation symptoms, and BBT. Cycles included for analysis
were from users who had an average cycle length greater than 28 days in
length and less than 31 days in length.Menses start datewas recorded relative
to the date of the nearest full moon (FM) and the distribution of daily menses
start relative to all menses calculated. Start dates were grouped into 5-day
ranges.
RESULTS: 39,541 cycles were selected for analysis from 8,233 users.

The mean cycle length was 29.41 days, +- 0.659. Menses start date was
related to the phase of the moon, with a distribution that plateaued at
3.5 to 4.0% on days FM-11 through FM+3 then declined over 4 days to
a lower plateau of 2.2-2.8% of cycles. Peak menses start date was FM-
9 and nadir FM-14. Peak incidence (4.0%) exceeded nadir (2.2%) by
81.8%.

Menses start distribution relative to Full Moon (FM)

Days from FM Distribution

-2 to 2 18.6%
3 to 7 16.8%
8 to 12 13.9%
13 to -13 13.2%
-12 to -8 18.9%
-7 to -3 18.8%

CONCLUSION: Menstrual cycles showed evidence of global synchroni-
zation in this dataset. There was a correlation of menses start to the phase
of the moon, with most starting in a range of 11 days before to 3 days after
the full moon. A Big Data approach to menstrual cycle analysis provides
unique and powerful insights into population fertility, and potent opportu-
nities for future study of menstrual cycle dynamics, and patient counseling
on fertility, and fertility avoidance.
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PREDICTORS OFA SUBSEQUENT DETECTABLE ANTIM€ULLER-
IANHORMONE (AMH)LEVELAFTERANUNDETECTABLEAMH
LEVEL IN POPULATION-BASED COHORT. M. S. M. Lanham,
C. Kim, C. Karvonen-Gutierrez, S. Harlow, J. Randolph, D. McConnell.
University of Michigan, Ann Arbor, MI.

OBJECTIVE: To determine the effects of age, smoking, and reproductive
exogenous hormone use on the odds of whether a woman with an undetect-
able serum AMH level will have a detectable AMH level in the future.

DESIGN: Population-based case-control study of longitudinally collected
AMH levels.

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 assays
were performed on 1886 samples from 391 women (Beckman-Coulter Gen
II) if an individual woman had two available frozen serum samples collected
prior to age 43 years. Women were eligible for this secondary analysis if they
had an undetectable AMH level (<0.16ng/ml, the level of quantitation of the
assay), a subsequent AMH level, and no history of hysterectomy, oophorec-
tomy, fertility medication use, or prior chemotherapy. Multivariable logistic
regression models were used to examine predictors of a subsequent detect-
able AMH level, including age dichotomized at various levels in order to
optimize model fit.

RESULTS: Of the 66 women who had an AMH level below the limit of
detection (<0.16ng/ml), 39 had subsequent serum available for AMH anal-
ysis; 18 of these women had at least one subsequent detectable AMH level.
The subjects had between 1 and 9 levels drawn after the initial undetectable
level. The age of first undetectable level ranged from 28 to 42 years, and
dichotomizing at age 39 years optimized model fit. Predictors of a repeat
level that was detectable included age under 39 years at the time of the initial
undetectable level (OR 4.61, 95%CI 1.36 – 15.6, p¼0.0154), and increasing
age at the time of the subsequent serummeasure (OR 0.69 for each increased
year of age, 95%CI 0.53 – 0.91, p¼0.0095). Associations with smoking sta-
tus and exogenous reproductive hormone use at the time of the initial unde-
tectable level or the subsequent level were not significant.

CONCLUSION: Women under age 39 who have an undetectable AMH
level are more likely to have a subsequent detectable AMH level than those
women who are at or older than age 39, but the odds of a subsequent detect-
able level falls as women continue to age.

Supported by: Unrestricted Grant from Beckman-Coulter; DP3
DK098129; University of Michigan Department of Obstetrics and Gynecol-
ogy, NIAMS, AR051384 – Change in Bone, Arthritis, Function: Hormone &
Obesity.
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ULTRASTRUCTURE OF PLACENTA OF GRAVIDAS WITH GES-
TIONAL DIABETES MELLITUS. Q. Meng,a,b L. Shao,a X. Luo,b

Y. Mu,b W. Xu,b C. Gao,a L. Gao,a J. Liu,a Y. Cui.a aThe State Key Lab-
oratory of Reproductive Medicine, Center of Clinical Reproductive Medi-
cine, First Affiliated Hospital of Nanjing Medical University, Nanjing,
Jiangsu, China; bDepartment of Obstetrics, Lianyungang Maternity and
Child Health Care Hospital, Lianyungang, Jiangsu, China.

OBJECTIVE: Gestational diabetes mellitus (GDM) leads to an abnormal
placental environment which may cause some structural alterations of
placenta, and affect placental development and function. Here we conducted
the study to determine wheather the structural alterations exist in GDM
placenta.

DESIGN: In this study, the ultrastructural appearance of term placentas
fromwomenwith GDM and normal pregnancy weremeticulously compared.

MATERIALS AND METHODS: The placenta tissues of term birth from
10 women with GDM and 10 women with normal pregnancy were applied
with the signed informed consent. The morphology of fetomaternal interface
of placenta was examined using light microscopy (LM) and transmission
electron microscopy (TEM).

RESULTS: On LM, the followingmorphological changes in villous tissues
were found in the GDMplacentas when compared with the control placentas:
edematous stroma, apparent increase in the number of syncytial knots and
perivillous fibrin deposition. On TEM, the distinct ultrastructural alterations
indicating the degeneration of terminal villi were found in the GDM pla-
centas as follows: thickening of the basal membrane (BM) of vasculosyncy-
tial membrane (VSM) and the VSM itself, significantly fewer or even absent

syncytiotrophoblastic microvilli, swollen or completely destroyed mitochon-
dria and endoplasmic reticulum, and syncytiotrophoblasts with multiple vac-
uoles.
CONCLUSION: Ultrastructural differences exist between GDM and con-

trol placentas. The differences of placenta ultrastructure are likely respon-
sible for the impairment of placental barrier and function in GDM.
Supported by: This work was Supported China 973 Program

(2012CB944703, 2012CB944902), a project from State Key Laboratory of
Reproductive Medicine, Nanjing Medical University (SKLRM-KF-1110),
and Jiangsu Clinical Center Program (BL2012009), China. We sincerely
thank Liling Zhou and Qin Lu for their help to prepare TEM samples.
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PREGNANCY PROGNOSIS IN WOMEN WITH LOW AND
EXTREMELY LOW SERUM ANTI-M€ULLERIAN HORMONE
LEVELS. M.Fujita, K. Takahashi.TakahashiWomen’sClinic,Chiba, Japan.

OBJECTIVE: To estimate and compare the clinical and ongoing preg-
nancy rates in women with low (0.1–1.0 ng/ml) and extremely low (<0.1
ng/ml) serum anti-M€ullerian hormone (AMH) levels after the infertility treat-
ment, such as natural conception, intrauterine insemination (IUI) and in vitro
fertilization (IVF).
DESIGN: Retrospective study.
MATERIALS AND METHODS: Serum AMH and follicle-stimulating

hormone (FSH) levels were measured at initial clinic visits and prior to all
following infertility treatment cycles in 134 women (385 cycles) with
AMH levels < 1.0 ng/ml. The main outcome measures were clinical
and ongoing pregnancy rates classified into two groups: low AMH (0.1–
1.0 ng/ml) and extremely low AMH (<0.1 ng/ml). Statistical analyses
were performed using the analysis of variance and chi-square test.
RESULTS: In the low AMH group, 113 patients underwent 349 cycles,

whereas in the extremely low AMH group, 21 patients underwent 36 cycles.
The age distribution of both groups was similar (mean � SD ¼ 39�3.4 vs
40�4.3, P ¼ 0.106). In the extremely low AMH group, more patients had
increased FSH levels (>10mIU/ml) than in the lowAMHgroup.With regard
to patients, clinical pregnancy rate was much higher in the low AMH group
than in the extremely low AMH group (41.7% vs 14.3%, P ¼ 0.016). In the
low AMH group, a negative linear correlation existed between gravidity and
patients’ age (r ¼ -0.28) Ongoing pregnancy rates were not significantly
different between the groups (21.7% vs 9.5%, P ¼ 0.197).With regard to cy-
cles, there was no significant difference between clinical and ongoing preg-
nancy rates between the two groups (15.8% vs 8.3%, P ¼ 0.1 and 8.6% vs
5.6%, P ¼ 0.53, respectively). Almost half of pregnant patients miscarried
in both groups. In particular, for IVF treatment, clinical pregnancy rates
were 22.7% in the lowAMHgroup and 9% in the extremely lowAMHgroup.
CONCLUSION: For patients in their thirties, low AMH still led to a

40–50% pregnancy rate after the infertility treatments; however, pregnancy
rate decreased with increasing age. An early decision on treatment is there-
fore important. On the other hand, the extremely low AMH group had signif-
icantly lower pregnancy rates. The sample size was small; therefore, further
investigation is needed to confirm the findings.
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GNRH ANALOGS INHIBIT THE REGULATORY EFFECTS OF 17-ß-
ESTRADIOL TREATMENT ON EXTRACELLULAR MATRIX PRO-
DUCTION IN LEIOMYOMA 2D AND 3D CULTURES. J. L. Britten,a

M. Malik,a J. Cox,a,b A. Patel,a J. Deng,a W. H. Catherino.a,b aObstetrics
and Gynecology, Uniformed Services University of the Health Sciences,
Bethesda, MD; bProgram in Reproductive and Adult Endocrinology, Eunice
Kennedy Shriver National Institute of Child Health and Human Development,
Bethesda, MD.

OBJECTIVE: The GnRH analogs cetrorelix acetate and leuprolide acetate
have clinical efficacy in decreasing fibroid size and symptoms, and directly
regulate extracellular matrix (ECM) production in 2-dimensional (2D) and
3-dimensional (3D) leiomyoma cell cultures. However, it is unknown
whether the regulatory effects of GnRH analogs occur in the presence of
estradiol (E2). Our objective in this study was to assess E2-mediated ECM
expression and the impact when E2 was used in combination with cetrorelix
acetate or leuprolide acetate.
DESIGN: Laboratory study.
MATERIALS AND METHODS: Leiomyoma cells grown in 2D and 3D

cultures were exposed to E2 at 10-8M alone and in combination with
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cetrorelix acetate (10-8M) and leuprolide acetate (10-8M and 10-9M) for 72
hours. Western blot analysis was used to evaluate ECM protein production
of both fibronectin and collagen-1A (COL1A).

RESULTS: The production of fibronectin in 2D cultures was increased
following treatment with E2 (1.60+/-0.52-fold), but fibronectin expression
was unchanged from controls when treated with either cetrorelix (1.2+/-
0.23-fold) or leuprolide (0.85+/-0.24-fold). The production of fibronectin
when exposed to combined treatment of E2 and cetrorelix in 2D cultures
(1.12+/-0.26-fold) decreased to the level of controls, but the combination
of E2 and leuprolide showed a greater than 2-fold decrease in fibronectin pro-
duction (0.39+/-0.12-fold) compared to controls or leuprolide-treated leio-
myoma cells. In 3D cultures, E2 increased fibronectin protein production
(2.2+/-0.16-fold). Treatment with cetrorelix (1.3+/-0.25-fold) or combined
with E2 showed no significant change compared to controls (1.45+/-0.37-
fold). However, leiomyoma cells in 3D culture exposed to leuprolide demon-
strated a decrease in fibronectin production (0.78+/-0.18-fold). When E2 and
leuprolide were combined, fibronectin concentrations approached untreated
expression levels (1.4+/- 0.10-fold). COL1A was markedly decreased in
2D cultures with leuprolide plus E2 treatment (0.3+/-0.14-fold). In 3D cul-
tures, COL1A production showed a decrease with cetrorelix (0.64+/-0.15-
fold), and E2 plus cetrorelix (0.76+/-0.17-fold).

CONCLUSION: GnRH analogs inhibit the stimulatory effect of E2 on
ECM production. Our observations suggest a feasible use for GnRH analogs
as a localized therapy, thereby avoiding systemic side effects.

Supported by: This research was Supported by Intramural grant from Uni-
formed Services University of the Health Sciences, QP85GF13 and NICHD,
NIH R21, HD070152-01A1.The research was also supported, in part, by the
intramural research Program in Reproductive and Adult Endocrinology,
NIH.
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SUBRENAL XENOGRAFT MODEL FOR HUMAN UTERINE LEIO-
MYOMA IN NON OBESE DIABETIC SEVERE COMBINED IMMU-
NODEFICIENT MICE. H. Ishikawa, G. Wang, T. Kobayashi,
Y. Kawarai, M. Shozu. Reproductive Medicine, Chiba University, Chiba,
Japan.

OBJECTIVE:We established an in vivo xenograft model of human uterine
leiomyoma (UL) in non-obese diabetic severe combined immunodeficient
(NOD/SCID) interleukin (IL)-2Rg-null mice1. In this model, a xenograft
was grown beneath the kidney capsule by co-administration of estrogen
(E) and progesterone (P); however, the low fecundity and high cost of the
host together with the difficultly of the grafting procedure in the subrenal
space have prohibited the use of this model as a research tool. Here, we modi-
fied the xenograft model using a severely immunocompromised host that is
more suitable for UL research.

DESIGN: Experimental study.
MATERIALS AND METHODS: All protocols including animal experi-

ments were approved by the IRB at Chiba University. NOD/SCID, SCID,
and BALB/c nude mice were used as alternative hosts, where the subcutane-
ous (SC) space was considered as an alternative grafting space for the xeno-
graft. We grafted xenografts, comprising 5 � 105 primary cultured UL or
myometrial cells, into the subrenal and SC spaces in ovariectomized mice
followed by E plus P administration. After 4–8 weeks, we evaluated the
viability, volume, histology, and sex steroid receptor expression of xenografts
in response to E plus P administration. The viability and volume of the xeno-
graft was compared with those of NOD/SCID IL-2Rg-null mice. We further
measured mRNA expression levels of 12 genes representative of UL in the
xenografts to characterize the model.

RESULTS: The rate of successful subrenal UL xenograft transplantation
was highest in NOD/SCID (55.1%), followed by SCID (33.3%) and nude
mice (0%). The rate of successful UL xenograft transplantation in NOD/
SCID mice was comparable with that in NOD/SCID IL-2Rg-null mice
(56.3%). Although the implantation rates of subrenal and SC UL xenografts
were similar in NOD/SCID mice (54.2% vs. 50.0%, respectively), the vol-
ume of subrenal UL xenografts was significantly larger than that of SC UL
xenografts (3.07 � 1.61 vs. 1.10 � 0.43 mm3, respectively). The volume
of the xenograft comprising myometrial cells never increased. Xenografts re-
produced the histology and maintained the expression of both estrogen and
progesterone receptors, and showed similar expression patterns of the repre-
sentative genes to the original UL tissue.

CONCLUSION: The modified UL xenograft model in NOD/SCID mice
reproduced most characteristics of the original UL tissue, including gross
appearance, histology, sex steroid receptor expression, and representative

gene expression. Our model provides a more convenient research tool to
investigate UL pathogenesis.
Supported by: Grants-in-Aid for Scientific Research from the Japan Soci-

ety for the Promotion of Science.
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REPRODUCTIVE FUNCTIONING AFTER SURGICAL AND NON-
SURGICAL WEIGHT LOSS: STABLE OVARIAN RESERVE AND
IMPROVED SEXUAL FUNCTIONING AT 12 MONTH FOLLOW
UP. S. Butts,a K. Allison,a J. Spitzer,a R. Moore,b A. Dokras,a

D. Sarwer.a aPerelman School of Medicine, University of Pennsylvania, Phil-
adelphia, PA; bStatistics, North Carolina State University, Raleigh, NC.

OBJECTIVE: Limited data exists regarding weight loss in extremely
obese women and subsequent sexual functioning or ovarian reserve. We
compared sexual functioning according to method: surgical (Roux-en-Y
gastric bypass or adjustable gastric banding) or non-surgical and compared
changes in Anti-Mullerian Hormone (AMH) over 12 months according to
weight loss method.
DESIGN: Cohort Study.
MATERIALS AND METHODS: Outcome variables included AMH at

baseline and 12 months and the Female Sexual Function Index (FSFI), an in-
dex of sexual functioning in six domains, at baseline and 12 months. A total
score of 26.55 or lower indicates sexual dysfunction. Student’s t-tests were
used to compare differences in means. Changes in sexual functioning and
AMH were assessed with the use of repeated measures.
RESULTS: Mean age and body mass index (BMI) of the non-surgical

weight loss group (n¼48) were 32.3� 7.3 yrs, and 38.8� 7.3 kg/m2, respec-
tively. Mean age and BMI for the surgical weight loss group (n¼29) was 34.3
� 5.1 years and 48.8 � 9.3 kg/m2 respectively. Mean baseline total FSFI
score for the cohort was 26.2 � 7.8. While overall FSFI score did not signif-
icantly changewith weight loss over time, improvements in desire were high-
ly significant and improvements in arousal reached borderline significance.
Changes in sexual functioning were comparable in both groups. Weight
loss was not associated with a statistically significant decline in AMH in
either group.

Post Treatment Changes in Sexual Function and Ovarian Reserve

Baseline 12 Months

Non-Surgical
Therapy,

Mean � SE

Surgical
Therapy

Mean � SE

Non-Surgical
Therapy,

Mean � SE

Surgical
Therapy

Mean � SE

Change
Over
Time

P Value

Time*Group,
P Value for
Interaction

Desire 3.48�0.18 3.73�0.22 4.19�0.28 4.14�0.35 < .0001 .72
Arousal 3.7�0.29 4.48�0.37 4.66�0.39 4.4�.49 .06 .24
Total Score 24.51�1.2* 28.34�1.55* 25.97�2.14 27.57�2.66 .61 .74
AMH

(ng/ml)
3.95�0.41 2.44�0.54 3.09�0.34 2.0�0.43 .12 .79

% Weight
Change

— — -3.66�2.1 -30.36�2.47 .03 < .0001

* P¼0.025 for difference in baseline sexual functioning; Lubrication,
orgasm, satisfaction, and pain domains showed no significant change over
time

CONCLUSION: Regardless of method, weight loss over 12 months in
extremely obese women is associated with improvements in multiple do-
mains of sexual functioning. Ovarian reserve did not decline significantly
over time. These findings support the positive role of weight loss on repro-
ductive outcomes in obese women.
Supported by: NIEHS 5P30ES013508-07 (SB), American Society for

Metabolic and Bariatric Surgery Pilot Grant (DS).
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IVFPREGNANCYRATESWITHPRECONCEPTIONSUBCLINICAL
HYPOTHYROIDISM. T. N. Crawford, N. L. Bossert, M. Danich,
P. H. Leonard. Department of Reproductive Endocrinology and Infertility,
Reproductive Medicine Center, University of Minnesota, Minneapolis, MN.

OBJECTIVE: Treatment of subclinical hypothyroidism in infertility pa-
tients is debated. Abnormal TSH cutoff values for subclinical hypothyroid-
ism are unclear with some practitioners using 2.5 mIU/L and others using
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5.0 mIU/L as upper limit of normal. The aim of this study was to determine if
subclinical hypothyroidism, as defined by TSH R 2.5 mIU/L affected clin-
ical pregnancy rate in patients undergoing their first IVF cycle.

DESIGN: Retrospective chart review in an academic medical center.
MATERIALS ANDMETHODS: An IRB approved retrospective analysis

of 269 couples undergoing their first IVF cycle from 1/1/2010 to 3/1/2014
was conducted. Patients were included if they were % 37-years-old, under-
going their first IVF cycle, and had TSH value within 18 months prior to their
embryo transfer. Patients were excluded if they had preexisting thyroid dis-
ease. Patients were divided into two groups: TSH <2.5 (Group 1, N¼197)
and TSH R 2.5 (Group 2, N¼72). Clinical pregnancy rate was defined by
presence of cardiac activity on pelvic US. Chi-square and ANOVA were
used where appropriate for statistical analysis.

RESULTS: There was no difference in baseline characteristics between
the two groups as summarized in the table below. There was no difference
in biochemical, or clinical pregnancy rate between the two TSH groups. Em-
bryo quality also did not differ between the two groups.

Patient Characteristics and Outcomes

TSH <2.5 mIU/L
N¼197

TSH R 2.5 mIU/L
N¼72 p-value

Age 31.87 31.81 0.90
FSH 7.07 6.97 0.72
AMH 3.62 4.14 0.48
BMI 24.94 25.13 0.77
Total IU FSH

During Stimulation
2578.01 2591.52 0.94

Peak E2 (pg/mL) 2189.72 2399.59 0.08
R1 High-quality

Embryo Transferred
64.65% 55.56% 0.17

Implantation Rate 41.91% 43.06% 0.84
Biochemical

Pregnancy Rate
67.68% 68.06% 0.95

Clinical Pregnancy
Rate

52.28% 59.72% 0.28

CONCLUSION: This study failed to demonstrate a difference in clinical
pregnancy rate between the two TSH groups for patients undergoing their
first IVF cycle. Other authors have suggested that abnormal TSH values
may affect embryo quality. In this study, embryo quality did have a trend to-
ward poorer quality in the higher TSH group (55.6% VS 64.7% in the lower
TSH group); however, this trend did not reach statistical significance. Further
multicenter studies are warranted to assess the role of treatment of TSH
values R2.5 mIU/L in infertility patients.
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OVARIAN HYPERSTIMULATION USING HUMAN CHORIONIC
GONADOTROPIN IMPAIRS UTERINE RECEPTIVITY BY
ALTERING OVARIAN HORMONE LEVELS AND DOWNSTREAM
SIGNALING. K. Ezoe, A. Yabuuchi, N. Murata, T. Okuno,
T. Kobayashi, K. Kato. Kato Ladies Clinic, Shinjuku, Tokyo, Japan.

OBJECTIVE: We previously demonstrated that human chorionic gonado-
tropin (hCG) administration for oocyte maturation impaired implantation,
decidualization, and post-implantation embryonic development (Ezoe et
al., ASRM 2012). In this study, we investigated how hCG administration
impacted uterine receptivity by assessing the synthesis and secretion of
ovarian steroid hormones and the expression of their downstream signaling.

DESIGN: Experimental study using animal model.
MATERIALSANDMETHODS: Female mice were primed with hCG and

mated withmalemice (plug¼Day 1 of pregnancy). Themicewere sacrificed
on Days 1 to 4, and blood, ovaries and uterine horns were collected. Serum
progesterone and estrogen were measured by ELISA. The mRNA expres-
sions of the enzymes related to ovarian steroid hormone synthesis were
examined by quantitative RT-PCR. The expressions of progesterone receptor
(PR), indian hedgehog (Ihh), estrogen receptor a (ERa), and mucin 1 (Muc1)
in endometrium was evaluated by immunohistochemistry.

RESULTS: The serum levels of progesterone and estrogen were altered
during pre-implantation period in hCG treated mice because of changes in
the levels of steroidogenic enzymes in the ovary. While epithelial PR expres-
sion was normally observed on Day 3 and 4 in endometrium, this expression
was not detected in hCG treated mice through Days 1 to 4. The expression of

Ihh, which is the downstream of epithelial PR and inhibits an estrogenic ac-
tivity in endometrial epithelium, was markedly decreased in hCG treated
mice. The expressions of ERa and Muc1, which are typically downregulated
by PR-Ihh signaling during the implantation period, were upregulated during
the pre-implantation period in hCG treated mice.
CONCLUSION: Our results indicate that when the ovary is hyperstimu-

lated using hCG, higher levels of progesterone and estrogen are substantially
secreted during the early phase of pregnancy than those observed in normal
pregnancy. Furthermore, impaired PR signaling caused by imbalance in the
secretion of steroid hormones results in insufficient inhibition of estrogen
signaling and the disturbance of uterine epithelial-stromal crosstalk required
for uterine receptivity and subsequent implantation and decidualization.
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BASAL PROGESTERONELEVELSREPRESENT THEONLY INDE-
PENDENT RISK FACTOR PRIOR TO INITIATION OF STIMULA-
TION FOR ELEVATED PROGESTERONE ON THE DAY OF
HCG. C. A. Venetis,a E. M. Kolibianakis,b G. T. Lainas,c

I. A. Sfontouris,c B. C. Tarlatzis,b T. G. Lainas.c aWomen’s & Children’s
Health, St. George Hospital, University of New South Wales, Kogarah,
New South Wales, Australia; bUnit for Human Reproduction, 1st Dept. of
OB/Gyn, Medical School, Aristotle University of Thessaloniki, N. Efkarpia,
Thessaloniki, Greece; cEugonia Unit of Assisted Reproduction, Athens,
Attica, Greece.

OBJECTIVE: The detrimental role of progesterone elevation (PE) on the
day of human chorionic gonadotrophin (hCG) for pregnancy achievement af-
ter a fresh IVF cycle has been confirmed by many studies. The aim of this
study is to evaluate whether there are early markers that could identify
women at risk for PE prior to the completion of their stimulation.
DESIGN: A retrospective analysis of all fresh IVF cycles performed using

gonadotrophins and GnRH analogues during the period 2001-2013 in a single
IVF center (N¼3,174).
MATERIALS AND METHODS: Stepwise logistic regression analyses

were performed in order to identify potential early predictors (female age,
basal FSH, LH, E2 and progesterone) of PE (>1.5 ng/mL) on the day of
hCG and to assess their predictive capacity independently of the intensity
of ovarian stimulation, i.e. total dose of FSH and duration of stimulation,
E2 on the day of hCG, the number of folliclesR11mm on the day of hCG
(TF) and the number of oocytes retrieved.
RESULTS: Two hundred thirteen cycles with PE (6.7%, 95% CI: 5.9-7.6)

were identified. Mean female age (34.9 vs. 36.3 p<0.001), mean concentra-
tion of basal progesterone (0.70 vs. 0.59; p¼0.005) and basal FSH (7.9 vs. 10;
p<0001) were significantly different between cycles with or without PE,
respectively. Duration of ovarian stimulation (11.0 vs. 10.1 days;
p<0.001), the total dose of FSH (3106 vs. 2786; p<0.001), E2 on the day
of hCG (2645 vs. 1423; p<0.001), TF (20.7 vs. 13.01; p<0.001) and the
number of oocytes retrieved (19.5 vs. 11.2; p<0.001) were significantly
different between cycles with or without PE, respectively. A backward step-
wise regression process including all the aforementioned potential predictors
led to the construction of a model in which basal progesterone (OR: 1.22,
95% CI: 1.01-1.47), E2 levels on the day of hCG (OR: 1.9, 95% CI: 1.65-
2.20; for every 1000 pg/mL increase), the total number of oocytes retrieved
(OR: 1.05, 95% CI: 1.03-1.06) and the total dose of FSH (OR: 1.03, 95% CI:
1.02-1.04; for every additional ampoule of 75IUs used) were associated with
the occurrence of PE.
CONCLUSION: Basal progesterone levels represent the only risk factor

prior to initiation of stimulation for PE on the day of hCG independently
of the intensity or the result of the ovarian stimulation.
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VARIABLE GENE EXPRESSION IN TURNER SYNDROME PA-
TIENTS WITH BICUSPID AORTIC VALVE. N. K. Banks,a

P. S. Kruszka,a C. Cheng,b A. Elkahloun,a C. A. Bondy,b M.Muenke.a aNH-
GRI, Bethesda, MD; bNICHD, Bethesda, MD.

OBJECTIVE: Turner syndrome (TS) is caused by the partial or complete
loss of the second sex chromosome in females and affects 1 in 2500 live fe-
male births. Thirty percent of women with non-mosaic classic TS (45,X)
have bicuspid aortic valve (BAV), as compared to 1-2% of individuals in
the general population. BAV and aortic coarctation have been associated
with loss of the p arm of the X chromosome in TS. Importantly, the presence
of cardiac anomalies in TS greatly increases the risk of cardiac related death
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in women with TS who pursue donor egg pregnancy. Gene expression
profiling studies may identify specific genes on the X chromosome associ-
ated with BAV, or may highlight ongoing differences in gene transcription
related to the presence of BAV.

DESIGN: Gene expression profiling analysis.
MATERIALS AND METHODS: Sixteen women with 45,X detected on

peripheral karyotype in 50 cells underwent DNA expression array profiling
of peripheral blood lymphocytes using Affymetrix GeneChip Human
Genome U133 Plus 2.0 Array as part of the IRB approved NICHD protocol
‘‘Turner Syndrome: Genotype and Phenotype.’’ All women underwent car-
diac MRI to accurately access aortic valve anatomy and all 16 had unambig-
uous cardiac MRI results. Eight women had BAV and eight women had
tricuspid aortic valve (TAV). Analysis comparing TS with TAV and TS
with BAV gene expression was performed with Partek Genomics Suite, using
a 1-way ANOVA test.

RESULTS: Comparing TS with BAVand TS with TAV, 2747 genes show
a significant difference in expression of 1.2 fold or greater (p<0.05) and 155
genes were differentially expressed with p-value less than 0.001. Genes
with greater than a 2 fold difference are enriched for immunoglobulin
genes, with 11 immunoglobulin (Ig) genes showing greater than 2 fold
up-regulation in BAV versus TAV (of 67 genes). CD38, a gene encoding
for a cell surface marker, is up-regulated 1.9 fold in BAV versus TAV
(p¼0.0011).

CONCLUSION: There are differences in gene expression comparing TS
with BAV versus TAV. It is unclear why expression of Ig genes would be
up-regulated with BAV; however, this finding may have potential as a
biomarker in TS for BAV through measurement of quantitative Igs or Ig light
chain assays. Additionally, flow cytometry may detect different levels of CD-
38 expression, another possible biomarker. These findings require confirma-
tion using a different expression profiling modality. Further study is needed
to explorewhether these or possibly other biomarkers suggested by transcrip-
tomic data, may be useful clinically in TS.

Supported by: NICHD, NHGRI Intramural Research Programs.
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FIRST REPORT OFA SUCCESSFUL SINGLETON LIVE BIRTH IN
A FEMALE WITH 17-HYDROXYLASE DEFICIENCY THROUGH
IVF FROZEN-THAWED EMBRYOTRANSFER AFTER ADEQUATE
ENDOMETRIAL PREPARATION. P. H. M. Bianchi,a

P. A. A. Monteleone,a S. Domenice,b E. M. F. Costa,b B. B. Mendonça,b

E. Baracat,a P. Serafini.a aCentro de Reproduç~ao Humana, Disciplina de Gi-
necologia, Faculdade de Medicina da USP, Sao Paulo, Brazil; bDisciplina de
Endocrinologia e Metabologia, Laborat�orio de Hormônios e Gen�etica Mo-
lecular/LIM42, Faculdade de Medicina da USP, Sao Paulo, Brazil.

OBJECTIVE: To report a singleton live birth in a female patient with
congenital adrenal hyperplasia (CAH) due to 17-hydroxylase deficiency.

DESIGN: Case report.
MATERIALS AND METHODS: A 29 years old female with CAH due

to 17-hydroxylase deficiency presented with infertility. CAH due to 17-
hydroxylase deficiency in 46,XX patients is characterized by low serum
levels of estradiol (E2) and high levels of progesterone (P). Therefore it is
associated with ovulatory dysfunction, ovarian cysts and inadequate
endometrial development for embryo implantation. No other infertility
factors could be identified. IVF was recommended, considering the
complexity of the disorder. Ovulation induction (OI) was achieved with
a long GnRH agonist protocol and recombinant FSH (rFSH). All embryos
were electively cryopreserved (vitrification) after 5 days of development.
Goserelin acetate was administered after menstruation to suppress
ovarian synthesis of P. The patient also received 0.5 mg/day of dexameth-
asone acetate to reduce adrenal synthesis of P. Once P was < 1ng/mL
endometrial preparation (EP) with estradiol valerate (6mg/day orally)
was initiated.

RESULTS: OI was accomplished with 1237,5 IU of rFSH over 11 days.
At the end of OI, P was 13 ng/mL and E2< 13pg/mL. Four mature oo-
cytes were retrieved and fertilized (ICSI) by a fresh semen sample. On
the fifth day of embryo culture, two morulae were cryopreserved. Goser-
elin acetate (10,8mg) was administered subcutaneously one month after
oocyte retrieval. Three months later, when P< 1ng/mL, EP was started.
When endometrial thickness reached 8 mm (18th day of EP), 200mg of
micronized progesterone were administered vaginally t.i.d. Five days later,
embryos were thawed and transferred into the uterus. b hCG tested posi-
tive 10 days later. A singleton pregnancy was confirmed with transvaginal
ultrasound at the 6th week of gestational age. Hormonal support (estradiol

+ progesterone) was maintained until 8 weeks of GA. A live birth
occurred at 30 weeks of GA due to fetal distress (true umbilical knot).
The neonate was discharged in good conditions after 30 days of neonatal
ICU.
CONCLUSION: A live birth was achieved through IVF, cryopreservation

of embryos and frozen thawed embryo transfer after the reduction of P syn-
thesis in a patient with 17-hydroxylase deficiency.
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THE EFFECT OF DEPOT-MEDROXYPROGESTERONE ACETATE
ON RESTING METABOLIC RATE IN PREMENOPAUSAL
WOMEN. R. G. Steward,a F. Z. Stanczyk,b T. M. Price.a aDivision of
Reproductive Endocrinology and Infertility, Department of Obstetrics and
Gynecology, Duke University Medical Center, Durham, NC; bDepartment
of Obstetrics and Gynecology, University of Southern California, Los An-
geles, CA.

OBJECTIVE: To examine the short-term effect of depot-medroxyproges-
terone acetate (DMPA) on resting metabolic rate (RMR) in healthy, premen-
opausal women without weight change.
DESIGN: A prospective cohort study was performed at an academic med-

ical center.
MATERIALS AND METHODS: Thirteen women, previously disposi-

tioned to receive DMPA for contraception, completed 3 testing sessions. In-
clusion criteria were age 18-35 and body mass index (BMI) 20-35. Recent
pregnancy or use of hormonal contraceptives, hypertension, thyroid disease,
impaired glucose tolerance, smoking, use of metabolism-altering drugs, and
impending dietary change were reasons for exclusion. DMPA (150 mg
intramuscularly) was given after assessment of baseline anthropometrics,
RMR, body composition, and serum hormone status. Subjects were simi-
larly tested 3 and 9 weeks after DMPA. The primary outcome was longitu-
dinal change in RMR from baseline to week 3 to week 9. Secondary
endpoints included changes in anthropometric values, body composition,
and serum estradiol (E2), luteinizing hormone (LH), progesterone (P),
and MPA.
RESULTS: The percent change in RMR from baseline to week 3 (9% �

0.05) was greater than the percent change from baseline to week 9 (1.6%
� 0.06) (95% CI [0.002, 0.145]; p ¼ 0.045). A trend toward significance re-
mained after RMR adjustment for weight and BMI (both 9%� 0.04 vs. 3.4%
� 0.05, respectively) (95% CI [-0.004, 0.115]; p ¼ 0.064). A significant
percent change from baseline to the 3 (12.6% � 0.09) and 9 (6.4% �
0.09) week time points was seen, after adjustment for weight, in the women
who received DMPA in the luteal phase (95% CI [0.015, 0.108]; p ¼ 0.021).
An MPA effect was demonstrated as significant main effects for treatment
were seen for E2 (p ¼ 0.002), LH (p¼ 0.007), P (p¼ 0.036), and body tem-
perature (p ¼ 0.044).
CONCLUSION: An increase in RMR was seen in young, healthy women

3 weeks after receiving 150 mg DMPA for contraception. The effect was
augmented when the drug was administered during the luteal phase of the
menstrual cycle, and was independent of changes in weight.
Supported by: Financial support for this project was provided by the

Charles B. Hammond Research Fund, Department of Obstetrics and Gyne-
cology, Duke University Medical Center.
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SUCCESSFUL PREGNANCIES AND LIVE BIRTHS AFTER
ADEQUATE HORMONE REPLACEMENT AND OVARIAN STIMU-
LATION IN FOUR PATIENTS WITH CONGENITAL
HYPOPITUITARISM. P. H. M. Bianchi,a F. A. Correa,b

R. J. M. Rodrigues,a L. R. S. Carvalho,b E. Baracat,a P. Serafini.a aCentro
de Reproduç~ao Humana, Disciplina de Ginecologia, Faculdade de Medicina
da USP, Sao Paulo, Brazil; bDisciplina de Endocrinologia e Metabologia,
Laborat�orio de Hormônios e Gen�etica Molecular/LIM42, Faculdade de Me-
dicina da USP, Sao Paulo, Brazil.

OBJECTIVE: To report the outcomes of the assisted reproduction treat-
ments of 4 women with congenital combined pituitary hormone deficiencies
(CCPHD).
DESIGN: Case series.
MATERIALS ANDMETHODS: Four women with congenital GH, TSH,

LH and FSH deficiencies (two had also ACTH and ADH deficiencies) were
referred to the infertility unit. Patients had been treated for all hormonal de-
ficiencies accordingly, including GH replacement (1,5-2 IU/day). All
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patients underwent the basic infertility work up. Prior to ovulation induction
(OI), GH doses were titrated until serum IGF1 achieved normal values (me-
dian � 1DP). OI was performed with Menotropin starting with 75IU/day;
increases in the daily doses were made according to follicular growth.
When at least one follicle reached 18 mm, 250 mcg of recombinant hCG
was used to trigger final follicular maturation. Since multiple pregnancies
in women with CPHD are associated with a poor outcome, when OI resulted
in monofollicular growth, patients were elected to timed intercourse (TI)/in-
trauterine insemination (IUI), and if resulting in multifollicular growth, IVF
and elective single embryo transfer (eSET) at the cleavage stage were
performed.

RESULTS: The first OI cycle in Patient 1 (25 yrs) (20 days of OI, 2025IU)
resulted in a singleton pregnancy and live birth after IUI. Patient 2 (27 yrs)
had the first cycle of OI cancelled, but the second attempt (26 days of OI,
3261.5 IU) resulted in a singleton pregnancy and live birth after TI. Patient
3(26 yrs) underwent 3 attempts of OI and TI (15-28 days, 1550
�610.83IU) that did not result in pregnancy. In the 4th OI attempt (20
days, 2175 IU), the cycle was converted to IVF due to multifollicular growth,
but no pregnancy was achieved after 3 consecutive eSETs. The 5th attempt
(IVF; 1200 IU; 9 days) resulted in 3 embryos; 1 was transferred fresh result-
ing in a singleton ongoing pregnancy. Patient 4 (35 yrs) had tubal abnormal-
ities and IVF and eSET were promptly indicated. The OI (9 days, 1800IU)
resulted in 3 embryos. The first attempt of eSET did not result in pregnancy.
The second attempt (frozen-thawed embryo) resulted in an ongoing
pregnancy.

CONCLUSION: GH administration along with treatment of other hor-
monal deficiencies appears to play a role in OI in patients with CCPHD.
Longer OI periods were observed to achieve monofolicular growth.
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LIPOPROTEIN SCAVENGER RECEPTOR CLASS B TYPE I: AN
IMPORTANTREGULATOROFDENOVOCHOLESTEROLSYNTHE-
SIS IN HUMAN OVARIAN STEROIDOGENESIS. A. M. DeAngelis,a

A. Kolmakova,a J. Nulsen,b A. Rodriguez-Oquendo.a aVascular Biology,
University of Connecticut Health Center, Farmington, CT; bThe Center for
Advanced Reproductive Services, University of Connecticut Health Center,
Farmington, CT.

OBJECTIVE: The lipoprotein scavenger receptor class B type I (SRBI)
plays an important role in cholesterol metabolism and steroidogenesis. It
has been shown that women carriers of the rs4238001, a nonsynonymous sin-
gle nucleotide polymorphism (SNP) located in exon 1 of the SRBI gene
(SCARB1), undergoing in vitro fertilization, exhibit significantly lower
follicular progesterone levels and impaired fertility. The aim of this study
was to investigate the role of SRBI in the regulation of de novo cholesterol
synthesis.

DESIGN: Basic science research.
MATERIALS AND METHODS: SRBI knockdown was achieved using

siRNA oligonucleotides. De novo cholesterol synthesis was assessed through
the measurement of [14C]-acetate incorporation. Western blot analysis was
performed to assess protein expression of SRBI and the sterol regulatory
element binding protein 1 (SREBP1, a key transcription factor in cholesterol
synthesis). Real-time PCR was utilized to examine changes in expression of
SREBP1 target genes. Over-expression of either wildtype (WT) or mutant
SRBI (rs4238001) was accomplished by transfection of Tet-On-GFP-SRBI
plasmids into HEK293 cells.

RESULTS: siRNA knockdown of SRBI in the HGL5 immortalized human
granulosa cell line, resulted in a significant decrease in de novo cholesterol
synthesis at 12 (p¼0.004) and 24 hours (p¼0.0268). In addition, progester-
one secretion in SRB1 deficient HGL5 cells was significantly diminished
confirming previously published data (1). We found SRBI knockdown was
associated with impaired activation of SREBP1, resulting in reduced expres-
sion of downstream gene targets involved in the cholesterol synthetic
pathway [3-hydroxy-3-methyl-glutaryl-CoA Synthase p¼0.009 and 3-hy-
droxy-3-methyl-glutaryl-CoA reductase p¼0.015] versus scrambled con-
trols. In HEK293 cells, overexpression of WT SRBI, but not the
rs4238001 SRBI mutant, resulted in an increase in de novo cholesterol syn-
thesis.

CONCLUSION: These results demonstrate that SRBI plays an important
and novel role in the regulation of de novo cholesterol synthesis and support
the hypothesis that genetic mutations in SCARB1, such as the rs4238001
SNP, result in impaired de novo cholesterol synthesis, altered progesterone
secretion, and impaired fertility.

Supported by:NIH NHLBI HL075646 award to Dr. Annabelle Rodriguez.
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ENDOPLASMIC RETICULUM (ER) STRESS INHIBITS FSH
RESPONSE AND FSH MODULATES THE EXPRESSION OF ER
STRESS ASSOCIATED GENES IN MOUSE GRANULOSA
CELLS. E. Babayev, M. D. Lalioti, E. Seli. Obstetrics, Gynecology
and Reproductive Sciences, Yale School of Medicine, New Haven, CT.

OBJECTIVE: Suboptimal cellular conditions result in the accumulation of
unfolded proteins in the Endoplasmic Reticulum (ER) and trigger ER stress.
ER stress has been implicated as a determinant of oocyte and granulosa cell
viability. We hypothesized that FSHmay down-regulate ER stress to improve
follicle viability, while ER stress may negatively affect FSH response. We
investigated the effects of FSH on ER stress response in vivo and in vitro
and determined how ER stress affects FSH response in granulosa cells in
culture.
DESIGN: Experimental study.
MATERIALS AND METHODS: (1) To determine the effect of FSH on

ER stress response in vivo, 3 week-old female C57BL6 mice were injected
intraperitoneally with 5IU pregnant mare’s serum gonadotropin (PMSG).
Ovaries and granulosa cells were collected 24 or 48 hours later, and the
expression of ER stress associated genes (Atf4, Atf6, Chop, Caspase-12,
Xbp1s) was determined by quantitative real-time RT-PCR (qRT-PCR). (2)
To determine the effect of FSH on ER stress response in vitro, primarymouse
granulosa cells in culture were treated with 3 different doses of ovine FSH
(10 mIU/ml, 30 mIU/ml, 100 mIU/ml) for 24 and 48 hours, and the expres-
sion of ER stress associated genes were determined by qRT-PCR. (3) To
determine how ER stress affects FSH response, ER stress was induced in
mouse granulosa cells in culture using 2 different models (Tunicamycin-
induced and Thapsigargin-induced) and response to FSH was evaluated by
detecting cellular aromatase (Cyp19a1) expression by PCR, and measuring
estradiol in the culture media by ELISA.
RESULTS: (1 and 2) FSH attenuated ER stress in mouse granulosa cells in

vivo and in vitro. mRNA levels of Atf6, Chop, Caspase-12 and Xbp1s were
decreased by 2- to 7-fold (P<0.05) upon exposure to FSH/PMSG. (3) The
induction of ER stress via 2 different treatments inhibited FSH response of
mouse granulosa cells. Estradiol production increased 3-fold in untreated
granulosa cells after incubation with FSH for 60 hours (p<0.05), whereas
ER stress induced cells did not show any change in estradiol levels. More-
over, ER stress induced cells failed to demonstrate aromatase expression
upon exposure to FSH.
CONCLUSION: Our findings suggest that FSH decreases ER stress in

granulosa cells under physiologic conditions, promoting cell survival and
proliferation. However, under condition that cause a significant increase in
ER stress, FSH response is attenuated. These findings may help better under-
stand the mechanisms of FSH response variations under physiological condi-
tions and during IVF.
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CORTISOL MAY PROMOTE CUMULUS CELL (CC) LIPID UTILI-
ZATION AS AN ENERGY SOURCE DURING OOCYTE MEIOTIC
RESUMPTION IN WOMEN UNDERGOING OVARIAN STIMULA-
TION FOR IN VITRO FERTILIZATION (IVF). A. A. Simerman,a

D. L. Hill,b E. Goldstein,a T. Grogan,a D. Elashoff,a A. N. Manrriquez,a

N. J. Clarke,c G. D. Chazenbalk,a D. A. Dumesic.a aObstetrics and Gynecol-
ogy, University of California, Los Angeles, Los Angeles, CA; bART Repro-
ductive Center, Beverly Hills, CA; cQuest Diagnostics Nichols Institute, San
Juan Capistrano, CA.

OBJECTIVE: Cortisol is produced by the periovulatory follicle from
cortisone via LH/hCG-induction of type 1, 11b-hydroxysteroid dehydroge-
nase (11bHSD1) (cortisol synthesis) vs. type 2, 11bHSD (11bHSD2) (corti-
sone synthesis) (1). Follicle fluid (FF) cortisol may promote cumulus cell
(CC) lipidmetabolism to provide fatty acid as an energy source during oocyte
meiosis (2). This study examines if FF cortisol levels correlate with CC lipid
content during oocyte development, and if CCs express mRNA for glucocor-
ticoid receptor (NR3C1), 11bHSD1/2 and the lipolytic enzymes, lipoprotein
lipase [LPL] and hormone sensitive lipase [HSL].
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS: 37 nonobese women (age, 37.5�4.6 yrs;

BMI, 22.2� 2.7 kg/m2) underwent ovarian stimulation for IVF. FF aspirated
from the 1st follicle/ovary >17mm was used for cortisol/cortisone measure-
ments by LCMSMS. Pooled CCs were used to measure lipid content by fluo-
rescent dye BODIPY� FL C16 with confocal microscopy (3) and mRNA
expression of NR3C1, 11-bHSD1/2, LPL and HSL relative to GAPDH by
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qRT-PCR. Spearman correlation compared FF cortisol/cortisone levels with
CC lipid content and patient/IVF cycle parameters. Wilcoxon rank sum test
compared FF cortisol:cortisone ratios in clinically pregnant (fetal heartbeat)
vs. non-pregnant cycles.

RESULTS: FF cortisol levels (5.8�2.0 mg/dL) inversely correlated with
CC lipid content (63�40 fluorescent units; R¼-0.4, P<0.025) and maternal
age (R¼-0.3, P<0.05); FF cortisol and CC lipid remained correlated adjust-
ing for age (R¼-0.45, P<0.01). Age-adjusted FF cortisol levels positively
correlated with numbers of total and mature oocytes retrieved (R¼0.4,
P<0.025) but not with amounts of FSH/HMG given (P¼0.2). The FF
cortisol/cortisone ratio was higher in pregnancy cycles (4.7 [4.0-5.4]) than
non-pregnancy cycles (3.7 [3.5-4.4], P<0.025), and tended to remain higher
adjusting for age (P¼0.07). CCs expressed mRNA for NR3C1 (0.077 �
0.147), 11-bHSD1 as a major isoform (11-bHSD1 [1.647 � 1.581]; 11-
bHSD2 [0.009 � 0.017]: 183 fold-increase, p<0.001) and LPL as a major
lipolytic enzyme (LPL [0.033 � 0.029]; HSL [0.00006 � 0.00018]: 577-
fold increase, p<0.001).

CONCLUSION: Cortisol production by the periovulatory follicle may
promote CC lipid metabolism during human oocyte development.

Supported by: Stein/Oppenheimer Endowment; UCLA OB/GYN Dept.
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VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF) AND
PLACENTAL GROWTH FACTOR (PLGF) DIRECTLY CORRELATE
WITH OVARIAN FOLLICLE SIZE IN WOMEN UNDERGOING IN
VITRO FERTILIZATION (IVF). L. Hou, R. N. Taylor, Y. Shu,
E. B. Johnston-MacAnanny, T.M.Yalcinkaya. Section of Reproductive Endo-
crinology-Infertility, Wake Forest School of Medicine, Winston-Salem, NC.

OBJECTIVE: To assess VEGF and PlGF concentrations in FF from
women undergoing IVF, stratified according to follicle size, and to correlate
these with VEGF and PlGF mRNA expression in corresponding luteinized
granulosa cells (GC), as a follow-up of our previous demonstration that these
genes are expressed in GC(1).

DESIGN: Prospective sample collection for in vitro studies.
MATERIALS AND METHODS: 18 consenting subjects with normal

ovarian function (IVF being undertaken due to male factor) were recruited
prior to oocyte retrieval (mean age of the women ¼ 31 years). Only blood-
free FF obtained with the first puncture of each ovary was collected, without
the use of flushing media to avoid dilution of the FF contents. All specimens
were categorized and analyzed as FF derived from small follicles (8-14 mm
diameter) or large follicles (>14 mm diameter). VEGF and PlGF concentra-
tions in the FF were measured using validated commercial ELISAs (Ray-
Bio�). Levels of FF estradiol (E2) and progesterone (P4) were determined
by RIA. VEGF and PlGF mRNA expression was evaluated by real time
RT-PCR, using cultured GC derived from the small and large follicles as indi-
cated above. We also evaluated the expression of other relevant ovarian
genes.

RESULTS: FF VEGF concentrations from large follicles were markedly
higher (6788 � 2863 pg/ml) compared to those in small follicles (1942 �
879 pg/ml, p ¼ 0.0003). PlGF concentrations in FF from large follicles
also was higher (2004 � 816 pg/ml) than in small follicles (1144 � 898
pg/ml, p ¼0.002). By RT-PCR, the expression of VEGF mRNA was �2.5
fold greater in GC from large follicles than from small follicles. However,
we observed no significant statistical differences in PlGF mRNA expression
relative to follicle size. As expected, expression of mRNAs encoding ste-
roidogenic acute regulatory protein (StAR), anti-mullerian hormone
(AMH) and aromatase P450 (CYP19) were all increased in cells from large
follicles as compared with those from small follicles.

CONCLUSION: VEGF and PlGF protein concentrations in FF are corre-
lated with follicle size; this relationship also applied to E2 concentration and
StAR, AMH and CYP19 expression. Moreover, VEGF and PlGF levels were
significantly higher in FF than in matched serum. Similar trends were noted
for VEGF mRNA, but not PlGF mRNA expression from cultured GC. We
conclude that local VEGF and PlGF gene expression are likely to mediate
ovarian follicle angiogenesis and may contribute to oocyte development,
maturation and selection of dominant follicle.

Supported by: Ob/Gyn departmental research fund.
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THE FUNCTION OF MITOCHONDRIA IN CUMULUS CELLS OF
PCOS PATIENTS. H.-C. Zhao, Y. Yu, J. Qiao. Peking University Third
Hospital, Beijing, China.

OBJECTIVE: To assess the the changes of mitochondrial function in
cumulus cells of PCOS patients; to explore the potential impact of PCOS
on follicular microenvironment; to improve the growth and development of
PCOS patients’ follicle and oocyte.
DESIGN: Cumulus cell was taken on oocyte retrieval day from 80 PCOS

women and 91 controls underwent intracytoplasmic sperm injection (ICSI)
treatment. The function of mitochondrial in cumulus cells was assessed.
MATERIALS AND METHODS: The ultrastructure of mitochondria was

observed by transmission electron microscopy (TEM). The mitochondrial
membrane potential was assessed usingMitoPT-JC1 assay kit by flow cytom-
eter. The localization of mitochondrial was assessed by immunofluorescence
with Mito Tracker Green. MtDNA content and expression of PGC-1a were
detected by real-time PCR. The methylation of PGC-1a promoter was de-
tected by methylation-specific real-time PCR. The levels of ATP were de-
tected by chemiluminescence.
RESULTS: The mitochondria in cumulus from PCOS patients showed an

increased frequency of fragmented mitochondria, a decreased transmem-
brane potential, an aggregated distribution of mitochondria and a decreased
mtDNA content with a decrease PGC-1amRNA expression and hypermethy-
lation of PGC-1a promoter. However, the level of ATP in cumulus from
PCOS patients showed no change.
CONCLUSION: The dysfunction of mitochondria in cumulus cells from

PCOS patients may play a role in the pathogenesis of PCOS and may affect
the follicle growth and oocyte development.
Supported by: This work was Supported in part by the Ministry of Science

and Technology of China Grants (973 program; 2011CB944504) to J.Q., and
by the National Natural Science Funds for Young Scholars (31000661) to
Y.Y., and by the National Natural Science Foundation of China (General Pro-
gram) (81070534 to P.L.; 31371521 to Y.Y.).
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EVALUATION OF SONOGRAPHIC AND BIOCHEMICAL
MARKERS OF CLOMIPHENE CITRATE RESISTANCE IN POLY-
CYSTIC OVARY SYNDROME. A. F. Amen,a M. Salah,a

H. Abozeid,b M. Elbaz,c E. Badran.a aOB/Gyn, Assiut University, Assiut,
Egypt; bRadiodiagnostics, Assiut University, Assiut, Egypt; cBiochemistery,
Assiut University, Assiut, Egypt.

OBJECTIVE: To investigate potential hormonal, metabolic and vascular
markers implicated in resistance of polycystic ovary syndrome (PCOS) pa-
tients to clomiphene citrate.
DESIGN: Cross sectional observational study.
MATERIALS ANDMETHODS: 90 PCOS patients diagnosed by the Rot-

terdam criteria were recruited in a university affiliated fertility clinic . 49 pa-
tients were clomiphene citrate( CC) resistant ( failed to ovulate in response to
CC 150 mg /day for 5 days for 3 successive cycles) and 41 patients were CC
responders. History was taken and body mass index (BMI) was calculated,
Hormonal and metabolic markers including serum luteinizing hormone
(LH,), follicle stimulating hormone( FSH),total testosterone, fasting insulin,
fasting glucose and homeostatic model assessment-insulin resistance
(HOMA-IR) and 25 hydroxy vitamin Dwere evaluated in both groups. Sono-
graphic evaluation of ovarian and uterine blood flow and carotid intima-me-
dia thickness (CIMT) were compared between the groups.
RESULTS: The mean age was comparable while the BMI was signifi-

cantly higher in the CC resistant group. Total testosterone, serum LH, fasting
serum insulin, and HOMA-RI were significantly higher in the CC resistant
group ( P values were 0.000) ,while serum 25 hydroxy vitamin D was signif-
icantly lower in CC resistant patients (16.25� 9.95 ng/ml)than in the CC re-
sponders(31.88 � 7.24 ng/ml). Relevant sonoraphic vascular markers were
examined. Ovarian artery RI( resistive index),and PI (pulsitility index)
were significantly lower in CC resistant patients,RI (2.30 � 0.48) compared
to ( 2.00� 0.58 ), PI (0.45� 0.50) compared to (2.17� 0.61). Uterine artery
PI in CC resistant patients were significantly higher(2.30 � 0.48) compared
to(2.00� 0.58)( P values were 0.0001 ) . CIMT as a marker for early athero-
sclerosis, was significantly higher in the CC resistant group (P value 0.0001) .
Four patients of the CC resistant group had evidence of atheromatous pla-
ques. There was no significant difference between both groups in the
following (FSH, fasting glucose, uterine artery RI , and ovarian volume).
CONCLUSION: The resistance of PCOS patients to CC may be affected

by multiple metabolic and vascular factors. Lower levels of vitamin D may
influence the potency of CC in ovulation induction in PCOS patients. The
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asociation between CC resistance and increased CIMT could be further eval-
uated as a prognostic indicator of the cardiovascular risk in women with
PCOS.
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BODY MASS INDEX AND BREAST CANCER: A NATIONWIDE
POPULATION-BASED PROSPECTIVE COHORT STUDY ON
1,393,985 TAIWANESE WOMEN. M.-J. Chen,a Y.-Y. W. Wu,b,c

M.-F. A. Yen,d C.-Y. J. Fann,e L.-S. S. Chen,d Y.-H. S. Chiu,f

Y.-S. Yang,a H.-N. Ho,a H.-H. Chen,b S.-T. Chiou.c,g aDepartment of Ob-
stetrics and Gynecology, National Taiwan University Hospital, Taipei,
Taiwan; bGraduate Institute of Epidemiology and Preventive Medicine, Tai-
pei, Taiwan; cInstitute of Public Health, Taipei, Taiwan; dSchool of Oral Hy-
giene, College of Oral Medicine, Taipei, Taiwan; eDepartment of Health
Industry Management, School of Healthcare Management, Tao-Yuan,
Taiwan; fDepartment of Health Care Management, College of Management,
Tao-Yuan, Taiwan; gHealth Promotion Administration, Taipei, Taiwan.

OBJECTIVE: Asian women have a younger age at onset of breast cancer
and a lower body mass index (BMI) than Western women. The linkage be-
tween obesity and the risk of breast cancer in Asian women remains elusive.
This study aimed to investigate the effect of BMI on the risk of incident breast
cancer in Taiwanese women.

DESIGN: This prospective cohort study enrolled women from the
different phases of nationwide Taiwanese breast cancer screening program
between 1999 and 2009.

MATERIALS AND METHODS: A total of 1,393,985 women who were
cancer-free before recruitment. Public health nurses or health care providers
conducted in-person interviews at recruitment to collect data. The incidence
of breast cancer during follow-up was assessed through the linkage of the
entire cohort with the National Cancer Registry and the National Death Cer-
tification System.

RESULTS: Though morbid obesity (BMI exceeding 35 kg/m2) at baseline
appeared to be associated with a reduced risk of breast cancer in premeno-
pausal women, especially among those diagnosed at younger ages, this asso-
ciation was not statistically significant. BMI was not significantly associated
with the occurrence of incident breast cancer among women who were
enrolled before menopause, but BMI was significantly associated with the
risk of incident breast cancer among postmenopausal women after adjust-
ment for extraneous risk factors.

CONCLUSION: Obesity acts mainly as an influential promoter of the
development of late-onset breast cancer after menopause in Taiwanese
women.

Supported by: This study is Supported by the Health Promotion Adminis-
tration, Ministry of Health and Welfare in Taiwan.
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A SURVEY ASSESSING OBESITY POLICIES FOR ASSISTED
REPRODUCTIVE TECHNOLOGY (ART) IN THE UNITED
STATES. L. A. Kaye, C. Sueldo, L. Engmann, J. C. Nulsen,
C. A. Benadiva. Center for Advanced Reproductive Services, University of
Connecticut, Farmington, CT.

OBJECTIVE: Given the uncertainties regarding safety and efficacy of
ART in the obese patient, the purpose of this study was to survey the IVF cen-
ters across the United States to determine what policies, if any, have been
instituted in response to an increasing overweight and obese population.

DESIGN: Survey.
MATERIALS ANDMETHODS: An anonymous survey was sent to Med-

ical Directors at 395 IVF centers in the SART database regarding recommen-
dations, policies, and restrictions for overweight/obese patients who desire
infertility treatment. 77 surveys were received.

RESULTS: Of the respondents, 58.4% perform 100-499 fresh ART cycles
per year, and 19.7%practice inmandated states. 50 centers (64.9%) state they
have a policy for obesity and offering ART, including in vitro fertilization/in-
tracytoplasmic sperm injection (IVF/ICSI), intrauterine insemination (IUI),
and donor egg recipient cycles. Of those with policies, 64.0% depend specif-
ically on BMI; 30.0% include BMI combined with other criteria. Other
criteria included weight, neck/abdomen/waist circumference, waist-to-hip
ratio, fat%, inadequate trial transfer, anesthesia clearance, and medical co-
morbidities such as hypertension, diabetes, and sleep apnea. 84% of pro-
grams with policies state they have a maximum BMI at which they will
perform IVF, with 28.6% setting a limit at 40 and 9.5% setting a limit at

45. Similarly, 62.0% of programs reported a maximum BMI for donor egg
recipients (mode BMI 40), but only 38% had a maximum BMI for IUI.
When asked what criterion primarily dictates the exclusion of patients in
ART, 62% reported anesthesia requirements. 14% selected safety during
ongoing pregnancy and 14% selected IVF outcomes and success/miscarriage
rates as their primary consideration. About half (50.6%) of centers have an
affiliated outpatient anesthesia department with a policy regarding BMI,
often setting a limit at 40 (35.9%); many require anesthesia consultation
for ART. If weight loss is required before ART, 85.7% of respondents refer
patients to a nutritionist/dietician, and 67.5% refer to another specialist
such as bariatric surgery, endocrine, or psychology. When asked the highest
BMI the center recalls treating, the maximum reported was 62, minimum 31,
and mode 45.
CONCLUSION: While some centers do not have policies regarding

obesity and access to ART, those that do consider BMI and other criteria
related to efficacy, procedural safety, safety in pregnancy, and overall health
status. Policies vary widely and the topic requires continued discussion.
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ELEVATED MATERNAL BMI RESULTS IN SEVERELY DISRUP-
TED BLASTOCYST METABOLISM. R. L. Krisher,a A. F. Greene,a

J. Stevens,b A. Heuberger,c W. B. Schoolcraft.d aNational Foundation for
Fertility Research, Lone Tree, CO; bFertility Laboratories of Colorado,
Lone Tree, CO; cColorado State University, Ft. Collins, CO; dColorado Cen-
ter for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Compare the metabolism of blastocysts from patients with
elevated BMI to those of women with normal BMI using metabolomic tech-
nology.
DESIGN: Research study.
MATERIALS AND METHODS: Media (Quinn’s Advantage�; Cooper

Surgical) samples were collected from wells of an EmbryoSlide� following
culture (25 mL) of individual embryos that developed into good quality blas-
tocysts on D5.Media samples fromwells that did not contain an embryowere
collected as controls. Three samples from each of three patients (n¼9 per
treatment) were collected in both elevated (38.4; obese, OB) and normal
(24.1, N) BMI groups. Patients were matched for age (OB and N, 35.7
yrs). Average blastocyst stage (OB and N, 3.6), ICM grade (A¼1, B¼2:
OB 1.7; N 1.3) and TE grade (OB, 1.8; N, 1.9) were similar between treat-
ments. Samples were analyzed using GC-MS. Metabolites were quantified
using the mean peak area of selected ions against a 5-point standard curve.
Values for each metabolite were analyzed using ANOVAwith Tukey-Kramer
multiple comparison test (p<0.05 considered significant).
RESULTS: Of the 27 metabolites analyzed, 12 were metabolized differ-

ently (p<0.05) between N and OB blastocysts and 2 others tended
(p<0.09) to be different. A majority of these metabolites (arginine, citrate,
cysteine, glucose, isoleucine, lysine, methionine, phenylalanine, threonine,
tyrosine) displayed a similar pattern, in which N blastocysts produced a small
amount of the metabolite (not different than control) while OB blastocysts
used the metabolite compared to control medium. Three nonessential amino
acids (glycine, proline, serine) displayed a different pattern in which OB
blastocysts produced a significant amount of the metabolite while N blasto-
cysts did not alter the metabolite compared to control medium. Pyruvate was
taken up from the medium (42 mM) by N embryos, but was not used by OB
embryos.
CONCLUSION: Although embryos from normal and elevated BMI pa-

tients both developed into good quality blastocysts on D5, a morphological
assessment usually associated with high quality human blastocysts, they
differed significantly in both amino acid and carbohydrate metabolism.
The perturbed metabolism observed in blastocysts from women with
elevated BMI may lead to impaired implantation, fetal development, or
offspring health.
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IMPACT OF VARIOUS DOSES OF URINARY HCG ADMINIS-
TERED TO TRIGGER FINAL OOCYTE MATURATION IN
CONTROLLEDOVARIAN STIMULATION FOR IVFONTHECLIN-
ICAL PREGNANCY AND LIFE BIRTH RATES IN OBESE
WOMEN. L. R. Hoyos, S. Khan, J. Bolnick, M. Singh, E. Puscheck,
A. Awonuga. Obstetrics & Gynecology, Wayne State University, Detroit, MI.

OBJECTIVE: To determine the impact of various doses of urinary human
Chorionic Gonadotropin (u-hCG) administered to trigger final oocyte
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maturation in controlled ovarian stimulation for in vitro fertilization (IVF) on
the clinical pregnancy and life birth rates in obese women.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Four hundred women who underwent

conventional in-vitro fertilization (IVF)/ICSI cycles from January 2003 to
December 2010 were included in the study and divided into three groups
based on Body Mass Index (kg/m2): < 25 (n¼176), 25-30 (n¼120) and >
30 (n¼104). Following oral contraceptive pill, patients underwent stimula-
tion protocols with gonadotropins and gonadotropin releasing hormone ago-
nists or antagonists. Urinary hCG was administered when R 2 follicles
reached > 18 mm whereupon varying doses of hCG namely 5,000 IU,
10,000 IU or 15,000 IU were administered intramuscularly and oocytes
retrieved 36 h later. Demographic variables, serum hCG concentration 12
-14 h after ovulation trigger, response to superovulation, fertilization rates,
number of embryos transferred, clinical pregnancy rates (CPR), and live birth
rates (LBR) were compared between the three groups. Chi Square test and
Fisher’s exact, one-way analysis of variance and Kruskal-Wallis tests with
Bonferroni and Dunnmultiple comparisons respectively, were used as appro-
priate. Significance was defined as p<0.05.

RESULTS: Administration of 10,000 and 15,000 IU u-hCG for ovulation
trigger did not impact the CPR and LBR significantly irrespective of patients’
Body Mass Index (BMI). Significantly lower serum hCG levels were re-
corded 12 – 14 h after u-hCG in those who received 5,000 IU. Although de-
mographic variables and response to superovulation were similar, patients
with BMI > 30 compared with those with a BMI <30 achieved the lowest
CPR and LBR.

CONCLUSION: The use of doses of u-hCG < 5,000 may lower the clin-
ical pregnancy and live birth rates in women with BMI > 30. Given similar
results with 15,000 and 10,000 IU of u-hCG, there is little justification for the
use of the 15,000 IU in Assisted Reproductive Technology.
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IMPACT OF DONOR BMI ON PREGNANCY OUTCOME IN
OOCYTE DONATION CYCLES. E. R. Cardozo, A. E. Karmon,
J. Gold, J. C. Petrozza, A. K. Styer. Vincent Obstetrics and Gynecology,
Massachusetts General Hospital and Harvard Medical School, Boston, MA.

OBJECTIVE: To assess the association between oocyte donor BMI and
recipient pregnancy outcome.

DESIGN: Cohort study.
MATERIALS AND METHODS: Two hundred twenty consecutive fresh

IVF donor oocyte cycles from 2004 - 2013 at theMassachusetts General Hos-
pital Fertility Center were reviewed. Analyses included 189 oocyte donors
(219 total cycles). Logistic regression models using generalized estimating
equations (GEE) were fit to investigate the relationship between donor
body mass index (BMI) and clinical pregnancy per oocyte retrieval while
controlling for confounders and within-person correlations in cycle outcome.
Multivariate results were adjusted for donor TSH, recipient TSH, donor prior
cycles, donor age, recipient age, recipient BMI, donor AFC, and donor status
(known vs. anonymous).

RESULTS: Mean oocyte donor age was 26.9 years. Mean donor BMI was
23.4 kg/m2 at time of first cycle, with a donor BMI range of 17.8 – 34.0 kg/
m2. Recipient mean age was 41.4 years, mean BMI was 24.2 kg/m2. There
was no association between recipient BMI and pregnancy outcome. Crude
clinical pregnancy rate per oocyte retrieval was 36/53 (68%), 40/54 (74%),
32/57 (56%), and 30/55 (55%) among cycles with donor BMI of 17.8-21.1
kg/m2, 21.2-22.8 kg/m2, 22.9-25.0 kg/m2, and 25.1-34.0 kg/m2, respec-
tively. In multivariate regression, donor BMI was negatively associated
with clinical pregnancy per oocyte retrieval (p-linear trend¼0.04). Using a
BMI range of 21.2-22.8 kg/m2 as the reference category, adjusted odds ratios
(95% CI) were 0.9(0.4-2.3), 0.5(0.2-1.1), and 0.5(0.2-1.1) for BMI groups
17.8-21.1 kg/m2, 22.9-25.0 kg/m2, and 25.1-34.0 kg/m2, respectively.

CONCLUSION: This analysis may suggest that peri-fertilization donor
BMI has a relationship with pregnancy outcomes in donor oocyte cycles. The
impact of donor BMI on pregnancy outcomes warrants further investigation.
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GESTATIONAL CARRIER (GC) BMI AND REPRODUCTIVE,
FETAL AND NEONATAL OUTCOMES: ARE THE RISKS THE
SAME WITH INCREASING OBESITY? K. D. Coyne,a

K. M. O’Leary,b J. L. Yaklic,a L. D. Whigham,c S. R. Lindheim.a aDepart-
ment of Obstetrics and Gynecology, Boonshoft School of Medicine, Dayton,
OH; bWright-Patterson, Dayton, OH; cPaso Del Norte, El Paso, TX.

OBJECTIVE: Data suggest that female obesity impairs uterine receptivity
and increases the risk of fetal and neonatal mortality. We analyzed the repro-
ductive outcomes of GCs undergoing donated oocytes and assisted reproduc-
tive technology (ART) according to BMI.
DESIGN: A retrospective analysis of 126 GCs undergoing 171 ART

cycles.
MATERIALS AND METHODS: GCs undergoing IVF–embryo transfer

(ET) cycles were analyzed and divided according to their BMI [normal
weight: 20-24.9 kg/m2 (n¼57 in 74 cycles); overweight (OW): 25-29.9 kg/
m2 (n¼41 in 61 cycles); and obese: 30 to 35 kg/m2 (n¼28 in 36 cycles)].
All GCs underwent medical clearance including an OGTT. OW and obese
women also underwent a metabolic screening prior to treatment. The main
outcomes measured were ongoing pregnancy at >12 weeks (OG); live-birth
(LB) rates per GC and per ET; antenatal and neonatal outcomes.
RESULTS: Despite increasing BMI, per GC and per ET, OG rates for

normal weight were: 72% and 65%; OW: 76% and 67%; and obese: 79%
and 61%. LB rates were 65% and 50%; 76%, and 51%; and 75% and 58%,
respectively, p-nonsignificant (NS). The twin rates were 38%, 35%, and
35%, respectively. There were no cases of gestational diabetes or differences
in preterm admissions and C/S rates. NICU admissions were similar (16%,
6%, and 10%, respectively), p-NS. Two pregnancies in the OW group had
spontaneous reductions to a singleton that delivered uneventfully. All
NICU admissions were for twin premature deliveries except for one placenta
previa in the normal weight group. There was no maternal-neonatal-infant
mortality in this study in any BMI group.
CONCLUSION: Increasing obesity does not appear to impair reproduc-

tive outcome in GC cycles. Larger sample size is indicated to verify these
findings. Furthermore, this study suggests that there may be a difference be-
tween fertile and infertile obese women and that the standard metabolic
screening used for GCs may lead to healthier patients, compared to women
of comparable BMI, who conceive outside of a fertility clinic setting.
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REDUCTION IN CIRCULATING TRIACYLGLYCEROLS AND
FATTY ACIDS IN A DIET INDUCED MODEL OF OBESITY IM-
PROVES GLUCOSE TOLERANCE YET HAS NO EFFECT ON
REPRODUCTIVE FUNCTION. M. N. Menke,a R. Willis,b

G. Schoiswohl,b M. Basanti,b V. L. Reeves,b E. E. Kershaw.b aDepartment
of Obstetrics, Gynecology, and Reproductive Sciences, Magee-Womens
Hospital, Pittsburgh, PA; bDepartment of Medicine, University of Pittsburgh,
Pittsburgh, PA.

OBJECTIVE: Elevated circulating lipids and fatty acids have been impli-
cated in both metabolic dysfunction and reduced fertility in diet-induced an-
imal models of obesity. Our objective was to determine the contribution of
circulating triacylglycerols (TAGs) and fatty acids to reproductive function
in a diet-induced model of obesity.
DESIGN: In vivo mouse model.
MATERIALS AND METHODS: Through use of the Cre/LoxP condi-

tional knockout system, we generated mice with an adipocyte-specific tar-
geted deletion of adipose triglyceride lipase (ATGL), the rate-limiting
enzyme mediating TAG hydrolysis. Adipocyte-specific ATGL knockout
(AAKO) mice and littermate controls were given ad libitum access to
high-fat diet (HFD, 45 kcal% fat). Metabolic and reproductive function
was assessed longitudinally for 20 weeks. Parallel breeding studies were per-
formed amongst AAKO and littermate controls for 20 weeks following
weaning with males of proven fertility. Data is presented as means and stan-
dard error of the means.
RESULTS: Control andAAKOmice exhibited similar gains in grossweight

and body fat; however, AAKOmice had significant reductions in serumTAGs
(p<0.05) and NEFAs (p<0.05) as well as improved glucose tolerance
(p<0.001). No differences in age at first estrous, age at vaginal opening and
estrous cyclicity were noted amongst AAKOHFDmice. Continuous breeding
studies demonstrated a non-significant reduction in cumulative number of de-
liveries in AAKO mice on HFD (3.43 +/- 0.30 versus 2.57 +/- 0.14, p¼0.10).
No differences in age at first delivery or average litter size were seen.
CONCLUSION: Obesity-associated elevations in serum lipids and NEFAs

have been implicated in both metabolic and reproductive dysfunction.
Glucose intolerance is also independently associated with infertility; howev-
er, despite improved glucose tolerance as well as decreased serum TAGs and
NEFAs, mice with adipocyte-specific inhibition of TAG hydrolysis showed
no increases in cumulative deliveries whilst on HFD. Rather, a non-signifi-
cant reduction was noted.
Supported by: NIH K12 HD 063087, NIH R01 DK090166.
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MCP-1, A CENTRAL MEDIATOR OF OBESITY AND DIET-
INDUCED OVARIAN DYSFUNCTION. O. A. Asemota,a

D. S. Berger,a Y. Seki,b S. K. Jindal,a M. J. Charron,a,b,c E. Buyuk.a aRe-
productive Endocrinology and Infertility, Montefiore Institute of Reproduc-
tive Medicine and Health, Bronx, NY; bBiochemistry, Albert Einstein
College of Medicine, Bronx, NY; cEndocrinology, Albert Einstein College
of Medicine, Bronx, NY.

OBJECTIVE: To investigate the role of obesity, diet andMCP-1 in ovarian
function using a rodent model.

DESIGN: Prospective controlled study.
MATERIALS AND METHODS: Four groups of 6 week-old female mice

were studied. Group 1 (Control): C57Bl6/J mice (N¼24) fed normal chow
(NC). Group 2:C57Bl6/Jmice (N¼24) fed high-fat (HF) diet to induce obesity.
Group 3: MCP-1 knockout (KO) mice (N¼ 12) fed HF diet. Group 4: Agouti
(B6. Cg-Ay/J)mice (N¼ 12) fedNC.All groupswere fed from6-18weeks old.
At 18-20 weeks, glucose tolerance test (GTT), insulin tolerance test (ITT) and
Echo MRI for adiposity were performed. 6 mice from each group underwent
ovarian hyperstimulation (OH), were sacrificed and their oocytes collected.
The other 6 non-stimulated mice were sacrificed and their ovaries harvested.
The remaining 12 in group 1 were continued on NC; while in Group 2, the re-
maining 12 were switched to NC. Both groups had GTT, ITTand EchoMRI at
30-32 weeks. In each group 6 mice underwent OH with oocyte collection; the
other 6 were sacrificed and their ovaries harvested. Outcome measures were
body weight (BW), adiposity, GTT, ITT, and number of oocytes collected after
OH. Student T- test, Mann Whitney U, and ANOVAwere used, P<0.05.

RESULTS: Compared to control group, mice in Groups 2, 3, 4 gained
more BW, had increased adiposity (P<0.0001) and fasting hyperglycemia
(P<0.001). None of the groups had insulin resistance, while Group 2 had a
modest improvement in glucose excursion. After OH, significantly fewer oo-
cytes were collected from Group 2 compared to Group 1 (6.7�1.8 vs
1.8�0.5, P¼0.04). Interestingly, despite gaining the most BW and adiposity
on HF diet, MCP-1 KO mice had similar number of oocytes collected when
compared to control group (6.2�0.9 vs 6.7�1.8, P¼0.9). Group 4 had fewer
eggs collected compared to control group, but the difference was not statis-
tically significant (3.3�0.8 vs 6.7�1.8, P¼0.3). After switching to NC, at 32
weeks, Group 2 had a similar number of oocytes collected compared to con-
trol group (6.7�1.8 vs. 7.3�1.5, P¼0.8).

CONCLUSION: Obesity and high fat diet adversely alter ovarian function.
This alteration can be reversed by change in diet and weight loss, or by inhi-
bition of MCP-1. MCP-1 may be a therapeutic target in treating obesity
induced ovarian dysfunction.

Supported by: Ferring Pharmaceuticals Inc.
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INVESTIGATING THE IMPACT OF BODYMASS INDEX (BMI) ON
EMBRYO MORPHOKINETICS USING TIME-LAPSE EMBRYO
IMAGING. K. N. Goldman,a Y. G. Kramer,a K. Melzer-Ross,b

J. A. Grifo.a aObstetrics and Gynecology, New York University Langone
Medical Center, New York, NY; bGenesis Fertility and Reproductive Medi-
cine, Brooklyn, NY.

OBJECTIVE: To determine if a relationship exists between BMI and
timing of early embryonic events using Embryoscope time-lapse imaging.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Included were patients (pts) ages 33-43

with embryos that underwent Embryoscope morphokinetic evaluation
following routine invitro fertilization (IVF) followed by trophectodermbiopsy
between July 2012 and May 2013. Pt BMI was calculated from height and
weight on the day of oocyte retrieval (OR). Pts were excluded if donor oocytes
or cryopreservedoocyteswereutilized, or ifBMIwas unavailable.Allmorpho-
kinetic parameterswere calculated from the time of syngamy. Pts were divided
into normal BMI (BMI 18-23) and high BMI (range BMI >23) for analysis.
The primary outcome was time to full blastocyst after syngamy (t-blast). Sec-
ondary outcomes included: 2-cell furrow (t-2 furrow), 2-cell stage (t-2), 3-cell
(t-3), 4-cell (t-4), 5-cell (t-5), 8-cell (t-8), start of compaction (t-comp1),
completion of compaction (t-comp2), and start of cavitation (t-cav). Student’s
T-test was used for statistical analysis with significance set at p<0.05.

RESULTS: 106 embryos underwent morphokinetic evaluation in the Em-
bryoscope including 62 embryos in the BMI 18-23 group (n¼13 pts), and 44
embryos in the BMI >23 group (n¼8 pts). There were no differences be-
tween the two groups when comparing age at OR (38.6 � 2 vs 37.2 � 2),
day 2 estradiol (E2) and FSH, units of gonadotropin, peak E2, total oocytes

and Metaphase-II (MII) oocytes retrieved, 2 pro-nuclear (2PN) zygotes, and
number of blastocysts analyzed. There was no difference between groups
when comparing t-blast after syngamy, t-2 furrow, t-2, t-3, t-4, t-5, t-8, t-
comp1, t-comp2, and t-cav.

Table 1. Embryo morphokinetic parameters

BMI 18-23
(n¼62 embryos)

BMI >23
(n¼44 embryos) p-value

t-2 furrow 2.3 � 0.4 2.1 � 0.3 0.08
t-2 2.9 � 1.3 2.7 � 0.5 0.34
t-3 13.3 � 2.7 13.9 � 1.2 0.18
t-4 14.4 � 2.0 14.8 � 1.6 0.24
t-5 26.8 � 4.2 26.7 � 5.5 0.88
t-8 32.8 � 6.2 33.1 � 5.9 0.85
t-comp 1 48.5 � 12.7 46.7 � 11.7 0.48
t-comp 2 60.1 � 10.9 57.6 � 9.4 0.28
t-cav 71.5 � 9.2 70.8 � 6.5 0.69
t-blast 83.9 � 9.8 81.8 � 7.5 0.25

Data are presented in Mean � S.D.

CONCLUSION: There was no relationship between BMI and embryo
morphokinetic parameters in this otherwise homogeneous cohort of patients,
suggesting that the negative impact of being overweight on IVF and repro-
ductive outcomes may not be related to timing of early embryonic events.

POLYCYSTIC OVARY SYNDROME
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WHAT IS THE RISK OF METABOLIC SYNDROME IN ADOLES-
CENTS WITH NORMAL BMI WHO HAVE POLYCYSTIC OVARY
SYNDROME? H. Hassa,a Y. Aydin,a D. Burkankulu,a D. Arslantas,b

D. Sayiner,c N.Ozerdogan.c aObstetrics andGynecologyDepartment, Eskise-
hirOsmangaziUniversity-Medical Faculty, Eskisehir, Turkey; bDepartment of
Public Health, Eskisehir Osmangazi University-Medical Faculty, Eskisehir,
Turkey; cEskisehirOsmangaziUniversity-NursingCollege, Eskisehir, Turkey.

OBJECTIVE: The purpose of this studywas to evaluate the effects of poly-
cystic ovary syndrome (PCOS) on the prevalence of metabolic syndrome
(MBS) in adolescents with normal body mass index (BMI).
DESIGN: Cross-sectional study conducted in a university hospital adoles-

cent clinic.
MATERIALSANDMETHODS:We studied with 63 adolescent girls with

PCOS and 159 matched controls. The diagnosis of PCOS was based on the
recent ESHRE/ASRM proposal and required that all three of the Rotterdam
criteria for diagnosing PCOS in adolescents be met (1). In all of the partici-
pants BMI was less than 25 kg/m2. Indices of insulin sensitivity, metabolic
variables, circulating androgen levels, lipidemic markers were measured
and blood pressures (BP) were assessed. To diagnose the cases with MBS,
Cook modified criteria were used and patients who had at least 3 of the 5
criteria were diagnosed with MBS (2).
RESULTS: Adolescent girls with PCOS had higher blood pressure param-

eters (P<0.01), insulin (P¼0.007), LDL (P¼0.017), triglycerides (P¼0.045)
and total (P<0.001) and free testosterone (P¼0.001) levels compared to the
control group. More cases with at least one of Cook’s criteria were found
among girls with PCOS compared to the control group (P¼0.05). The prev-
alence of MBS was significantly higher in girls with PCOS compared to con-
trol group (P¼0.02).

Prevalence of metabolic risk factors and metabolic syndrome in adolescents

with and without PCOS

Cases with
PCOS (n¼63)

Cases without
PCOS (n¼159) P value

Cases with R1 metabolic
risk factor, n (%)

31 (50.1) 34 (21.3) 0.05

Cases with R2 metabolic
risk factor, n (%)

7 (11.1) 10 (6.2) NS

Cases with R3 metabolic
risk factor (metabolic
syndrome), n (%)

5 (7.9) 1 (0.6) 0.02

NS: non-significant
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CONCLUSION: The prevalence of MBS was higher in adolescent girls
with normal BMI and PCOS, compared to an age- and BMI-matched control
group. Thus, as clinicians, we must determine the criteria for MBS in girls
with PCOS, even if they have a normal BMI. In addition to the most impor-
tant complaints of adolescent girls with PCOS, such as hirsutism, acne and
oligomenorrhea, wemust consider the criteria forMBS, which can determine
long-term quality of life.

Supported by: This study was funded by the Scientific Investigations
Department of our University with the number of 201211008.
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SUBJECTIVE PERCEPTION OF HAIR EXCESS RELIABLY
PREDICTS OBJECTIVE HIRSUTISM IN WOMEN WITH
PCOS. K. W. Keefe,a M. A. Khan,b S. Alaparth,c V. Snegovskikh,d

J. Williams,a L. Pal.a aObstetrics, Gynecology & Reproductive Sciences,
YaleUniversity School ofMedicine, NewHaven, CT; bZiauddinMedical Col-
lege, Karachi, Sindh, Pakistan; cLehigh University, Bethlehem, PA; dObste-
trics and Gynecology, Brown University School of Medicine, Providence, RI.

OBJECTIVE: To ascertain how closely subjective perception of hirsutism
correlates with objective assessment utilizing Ferriman Galway (FG) picto-
rial scoring system, and to determine if this relationship varies by race.

DESIGN: Cross sectional study of women who were evaluated at an aca-
demic reproductive endocrine practice by a single reproductive endocrinolo-
gist for complaints relating to polycystic ovary syndrome (PCOS).

MATERIALSANDMETHODS: At initial evaluation, patients were asked
to identify subjective perception of hirsutism severity utilizing a modified 11
site FG pictorial scoring system. An objective evaluation of the hair excess
severity was then performed by a trained reproductive endocrinologist who
was blinded to the subjective scoring at the time of physical examination. De-
gree of congruence between subjective and objective FG scores was assessed
in the context of age and self identified race (White, African American, South
Asian, Other).

RESULTS: Of the 101 women diagnosed with PCOS (Rotterdam criteria),
subjective assessment of degree and distribution of hair excess highly corre-
lated with objective evaluation by a trained reproductive endocrinologist
(r¼0.79, p<0.001). The magnitude of correlation between subjective and
objective FG scores was highest for AA race (n¼14, r¼0.82, p<0.01), inter-
mediate for Whites (n¼66, r¼0.78, p<0.01), and South Asians (n¼9,
r¼0.76, p¼0.01) and lowest for women of ‘‘other race’’ (n¼12, r¼0.62,
p¼0.03). Logistic regression analysis adjusting for patient age and race iden-
tified a 33% increased likelihood for hirsutism (FG score R8) for each unit
increase in subjective FG score (OR 1.33, 95% CI 1.17-1.50).

CONCLUSION: In women with PCOS, patient self-scoring of hair excess
intensity and distribution by utilizing FG pictorial chart allows reliable
assessment of hirsutism severity.
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WOMEN WITH MALE-ASSOCIATED HIP ABNORMALITIES
(CAM FEMOROACETABULAR IMPINGEMENT) HAVE HIGHER
ANTRAL FOLLICLE COUNTS. T. C. Plowden,a A. Napoli,b

A. H. DeCherney,a A. B. Wolff,b E. F. Wolff.a aPRAE, NICHD, NIH, Be-
thesda, MD; bWashington Orthopaedics & Sports Medicine, Washington,
DC.

OBJECTIVE: Hip pain in young people is often the result of Cam type
femoroacetabular impingement (FAI), which is known to develop during pu-
berty at the time of proximal femoral physeal closure. There is no way to pre-
vent this abnormal hip development, and patients must undergo complex
surgery to correct severe hip damage. Interestingly, Cam FAI is typically
seen in men. The objective of this study was to determine if androgenic
hip morphology (defined as cam FAI) was associated with androgenic gyne-
cologic features such as polycystic ovaries, menstrual irregularity and hyper-
androgenism.

DESIGN: Prospective cohort of reproductive aged women with hip pain
requiring arthroscopic hip surgery.

MATERIALS AND METHODS: Reproductive aged women with indica-
tion for arthroscopic hip surgery were assessed. Measurements of alpha an-
gles on 45 degree Dunn lateral radiographs were done. Cam FAI was defined
as an alpha angle of >55 degrees. MRI was used to asses antral follicles and
the average number per ovary was recorded. In a subset of patients, menstrual
irregularity and clinical hyperandrogenism were assessed by history and

physical exam. Means were compared using students t test and correlations
using Pearson’s. All continuous data was expressed as Mean+SD.
RESULTS: 15 women with cam FAI and 13 without were found to have

median alpha angle of 62 and 46 respectively (P<0.0001). Average ages
were similar between groups, but antral follicle counts per ovary were signif-
icantly higher in women with cam FAI than controls, respectively (13.7+5.3
vs 8.5+2.9, P¼0.004). Univariate analysis revealed a statistically significant
correlation between alpha angle measurements and antral follicle counts per
ovary (R¼0.30, P¼0.03), indicating that Cam FAI appears to be more consis-
tent with a continuum rather than cut-point with respect to antral follicle
counts. Clinical symptoms of PCOS were assessed in a subset of women
(n¼10), but no association of Cam FAI was detected with a history of clinical
hyperandrogenism or menstrual irregularity.
CONCLUSION: Androgenic hip morphology (cam FAI) was found to be

strongly associated with antral follicle numbers, but not menstrual irregular-
ity or clinical hyperadrogenism. Further study is needed to characterize
biochemical evidence of hyperandrogenism related to this disorder as well
as assess hormonal influence such as PCOS on hip development during pu-
berty. Abnormal female hip development during puberty may be amenable
to anti-androgenic treatments to prevent the development of Cam FAI.
Supported by: Program in Reproductive and Adult Endocrinology,

NICHD, NIH.
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PREDICTIVE VALUE OF SERUM ANTI-MULLERIAN HORMONE
IN OBESE AND NON-OBESE WOME WITH POLYCYSTIC OVARY
SYNDROME (PCOS) RECEIVING ORAL OVULATION INDUC-
TION (OI) AGENTS. J. Uyenishi, W. Vitek, J. Queenan,
B. Bhagavath, K. Hoeger. Reproductive Endocrinology and Infertility,
URMC, Rochester, NY.

OBJECTIVE: To determine if serum anti-M€ullerian hormone (AMH) con-
centration in obese and non-obese women with PCOS is predictive of ovula-
tion with oral agents.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Retrospective review of women with an-

ovulatroy infertility, PCOS, and an AMH concentration drawn prior to
receiving either clomiphene citrate (CC) or letrozole (LET) between 9/2012
to 12/2013. Women were stratified into obese (BMI R 30 kg/m2) and non-
obese (BMI< 30 kg/m2) categories. AMH and ovulatory status was compared
inobese andnon-obesewomenusing aWilcoxon rank test.AMHconcentration
and ovulatory status from the first induced cyclewith oral agentswas compared
using bivariate and multivariate logistic regression analysis adjusting for age,
use ofmetformin, type of infertility, ethnicity, and drug dose. AMHas a predic-
tor of number of follicles measuring >14mm by transvaginal ultrasound was
analyzed as a secondary outcome using a similar multivariate analysis.
RESULTS: 95 cycles of CC and 23 cycles of LETamong 118 women with

PCOS included; 68 obese and 50 non-obese. AMHwas elevated in non-obese
women (non-obese 6.76 vs. obese 4.20 p <0.001) and also higher in non-
obese ovulators (non-obese 6.21 vs obese 4.02, p<0.01). In a multivariate
analysis, AMH was not predictive of ovulation in patients receiving oral OI
agents. Higher levels of AMH were associated with a decrease in the relative
odds of ovulating (p ¼ 0.085) in non-obese women. In obese patients, every
1.13 ng/mL decrease in AMHwas associated with one additional mature fol-
licle (p<0.05); likewise, in non-obese patients, every 1.12 ng/mL decrease in
AMH was associated with one additional mature follicle (p<0.01).

Baseline characteristics of study population

Characteristic Non-obese Obese p-value

Age, years 30.3 31.3 0.1521
BMI, kg/m2 24.3 39.1 <0.0001
Race 0.028
Caucasian 41 65
Non-Caucasian 9 3
Infertility 0.056
primary 41 45
secondary 9 23
Meformin 0.027
Yes 4 17
No 46 51
AMH, ng/mL 6.76 4.2 <0.001
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CONCLUSION: Serum AMH concentration is significantly elevated in
non-obese women compared to obese women with PCOS. Elevated serum
AMH is associated with a decrease in number of mature follicles with oral
OI therapy. Elevated serum AMH in non-obese women with PCOS may be
predictive of decreased odds of ovulation with oral OI agents.

P-369 Wednesday, October 22, 2014

ELEVATED INSULIN LEVELS IN TWO-HOUR GLUCOSE CHAL-
LENGE TESTS ARE ASSOCIATEDWITH ADVERSE METABOLIC
TRAITS IN PATIENTSWITHPOLYCYSTICOVARIAN SYNDROME
(PCOS). E. A. Greenwood, K. Shinkai, L. A. Pasch, M. I. Cedars,
H. G. Huddleston. OB/Gyn, UCSF, San Francisco, CA.

OBJECTIVE: Insulin resistance (IR) is central in the pathophysiology of
PCOS. Fasting and 2-hour post-glucose challenge insulin levels are
frequently assessed in women with PCOS, but their clinical significance is
uncertain. We sought to characterize clinical and biochemical traits of
PCOS patients in groups categorized by results of these tests.

DESIGN: Prospective cross-sectional.
MATERIALSANDMETHODS: 113 womenwith PCOS-Rotterdamwere

systematically evaluated in a multidisciplinary clinic. IR was evaluated by
fasting and 2-hour insulin values following 75g oral glucose tolerance test,
with cutoffs of 12 and 50 mU/L, respectively. Patients were subdivided
into four groups based on results of these tests: G1) both tests normal G2)
2-hour insulin elevated G3) fasting insulin elevated, and G4) both tests
elevated. Clinical and metabolic features were compared across groups
with the non-parametric test for trend or Fisher’s exact as indicated.

RESULTS: 41% of PCOS patients had normal insulin tests, while 22%,
6% and 31% had abnormal tests categorized into Groups 2, 3 and 4, respec-
tively. Significant differences were noted between BMI, waist circumference,
fasting triglycerides and HDL. Acanthosis and MFG scores were highest in
Groups 3 and 4.

Patient Characteristics

Mean (SD) G1 (N¼46) G2 (N¼25) G3 (N¼7) G4 (N¼35)
P for
trend

BMI, kg/m2 25.5 (5.4) 28.2 (7.6) 33.6 (7.0) 35.0 (7.9) 0.000
Age, yrs 28.5 (5.2) 26.9 (7.5) 27.0 (6.0) 28.8 (7.4) 0.931
Waist, cm 30.9 (4.8) 32.6 (7.1) 36.6 (8.2) 38.6 (10.2) 0.000
SHBG, nmol/L 57.2 (28.3) 62.0 (55.6) 55.2 (34.3) 30.1 (16.4) 0.000
Total cholesterol,

mg/dL
177.5 (29.7) 185.4 (44.1) 185.0 (29.8) 179.3 (28.6) 0.765

Triglycerides 75.8 (37.3) 93.5 (60.1) 106.2 (64.6) 142.6 (91.7) 0.000
HDL 64.0 (14.9) 59.3 (18.1) 52.2 (14.4) 46.3 (9.5) 0.000
Total testosterone,

ng/dL
52.8 (20.6) 46.9 (13.9) 50.3 (28.5) 52.5 (34.5) 0.236

Androstenedione 164.9 (94.7) 151.5 (66.5) 131.7 (51.2) 185.0 (78.2) 0.359
Acanthosis

(% present)
26.7 32.0 83.3 77.1 0.000

MFG Score 6.1 (4.4) 8.0 (6.4) 11.1 (4.6) 10.1 (5.5) 0.000

G1: Both tests normal; G2: 2-hour insulin abnormal; G3: Fasting insulin
abnormal; G4: Both tests abnormal; SHBG: sex hormone-binding globulin;
MFG: Modified Ferriman Gallway

CONCLUSION: Elevated insulin levels on glucose challenge tests are
associated with multiple adverse health indices in PCOS and indicate a
more severe metabolic phenotype. Patients with isolated abnormal fasting in-
sulin had slightly worse clinical and metabolic abnormalities than those with
isolated 2-hour insulin elevations, while patients with both tests abnormal
had the most severe derangements.
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EMOTIONAL STRESS AND ASSOCIATED FACTORS IN WOMEN
WITH POLYCYSTIC OVARY SYNDROME. J. C. Park, S. M. Kim,
J. H. Rhee, J. I. Kim. Department of Obstetrics and Gynecology, School
of Medicine, Keimyung University, Daegu, Korea.

OBJECTIVE: The aim of this preliminary study was to evaluate anxiety,
depression and stress in women with polycystic ovary syndrome (PCOS)
and to investigate the risk factors related to psychological difficulties.

DESIGN: prospective cross-sectional study.
MATERIALSANDMETHODS: Sixty womenwith PCOSwere evaluated

for level of psychological stress using Beck depression inventory (BDI) and
Depression anxiety stress scale (DASS) questionnaire. Serum anti-Mullerian

hormone (AMH), total testosterone (T), luteinizing hormone (LH), follicle-
stimulating hormone (FSH), estradiol (E2), lipid profile and 75g OGTTwere
also measured. Thirty women seeking general health screening served as the
control. Paired T test, Mann-Whitney test, Fisher’s exact test and Pearson’s
correlation coefficients test were performed.
RESULTS: Fifty two women with PCOS and twenty nine healthy women

completed a questionnaire. The mean age, parity, and status of marriagewere
comparable. Mean BDI score in women with PCOS was significantly higher
(10.15�9.64) compared with control (3.62�2.57). Using DASS, depression
(7.08�7.51), anxiety (5.69�5.99), and stress (10.46�7.48) were signifi-
cantly higher in women with PCOS compared with control. Women with
depression who scored more than 13 by BDI and more than 10 by DASS
were 38.5%, women with anxiety who scored more than 8 by DASS were
23.1%, and women with stress who scored more than 15 by DASS were
30.8%, which were significantly higher than control. In PCOS women,
age, parity and hirsutism (Ferriman-Gallwey score>8) were not correlated
with BDI or DASS scale. Serum AMH was significantly correlated with
depression (Pearson’s coefficient r¼0.83, p<0.01) and stress (r¼0.53,
p<0.01). LH was significantly correlated with depression (r¼0.43), stress
(r¼0.50) and anxiety (r¼0.43). Total testosterone was also significantly
correlated with depression (r¼0.42) and stress(r¼0.39). FSH, E2, TSH,
and prolactin were not correlated with BDI or DASS scale. TG (r¼0.31),
HDL (r¼-0.29) and LDL (r¼0.41) were significantly correlated with depres-
sion. Weight (r¼0.36), BMI (r¼0.43) and waist-hip ratio (r¼0.43) were also
significantly correlated with depression. In women diagnosed as diabetes by
75g OGTT, depression and stress were significantly prevalent.
CONCLUSION: Women with PCOS seemed to be more vulnerable to

emotional stress such as depression, anxiety and stress. AMH, LH, dyslipide-
mia, diabetes, BMI and waist-hip ratio were significantly correlated with
emotional stress.

P-371 Wednesday, October 22, 2014

THE EFFECT OF AGE AND SERUM ANTI-M€ULLERIAN HOR-
MONE (AMH) LEVELONFERTILIZATIONRATE (FR) INWOMEN
WITH POLYCYSTIC OVARY SYNDROME (PCOS) AFTER ASSIS-
TED REPRODUCTIVE TECHNOLOGY (ART). E. Lee,a H. Kim,a

J. R. Lee,a,b B. C. Jee,a,b S. Y. Ku,a C. S. Suh,a,b S. H. Kim,a

Y.M. Choi,a J. G. Kim.a aObstetrics and Gynecology, Seoul National Univer-
sity College of Medicine, Seoul, Korea; bObstetrics and Gynecology, Seoul
National University Bundang Hospital, Seongnam, Gyeonggi-do, Korea.

OBJECTIVE: To examine the effect of serum AMH on FR in women with
PCOS. In some studies, the IVF outcome was better in groups with lower
levels of AMH in patients with PCOS. We evaluated whether age-related
decline in FR was still effective in women with PCOS undergone ART
when serum AMH level was high.
DESIGN: Single-center retrospective study.
MATERIALS AND METHODS: This study included 26 fresh cycles of

in-vitro fertilization (IVF)/ Intracytoplasmic sperm injection (ICSI) at the
Seoul National University Hospital from January 2010 to December 2013
in women with PCOS. All patients were nulligravida. PCOS was diagnosed
according to the Rotterdam criteria. The relationship between serum AMH
level and age with the number of total oocytes, good quality embryo rate
and FR was assessed.
RESULTS: The mean number of oocytes retrieved was higher in women

with higher serum AMH level (R10ng/ml) compared with women with
lower serum AMH level (23.0 vs. 8.0, P¼0.015). The FR was significantly
higher in young (<35 years) women compared with old aged women
(64.9% vs. 33.0%, P¼0.029). However, this difference in FR following age
was insignificant in case the serum AMH level was above 10ng/ml. The
FR was similar between young and old aged women when serum AMH level
was above 10ng/ml (50.0% vs. 52.1%, P¼0.999), whereas the FR was signif-
icantly higher in young women compared with old aged women (75.1% vs.
18.8%, P¼0.025) when serum AMH level was below 10ng/ml.
CONCLUSION: When serum AMH level was high (R10ng/ml), the age-

related decline in FR after ART was insignificant in women with PCOS.
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FOLLICULAR-FLUID SOLUBLE AMYLOID PRECURSOR PRO-
TEIN LEVELS ARE INCREASED AMONG WOMEN WITH POLY-
CYSTIC OVARIAN SYNDROME UNDERGOING IVF. S.-L. Chen,
P. Li, F.-H. Duan, X. Chen, J. Niu. Center for Reproductive Medicine, Nan-
fang Hospital, SouthernMedical University, Guangzhou, Guangdong, China.
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OBJECTIVE: Proteolytic processing of amyloid precursor protein (APP)
by a- or b-secretase results in two soluble metabolites, sAPPa and sAPPb,
respectively. Previous studies have shown that sAPP shows similarities
with growth factors and increases the in vitro proliferation of many types
of cells. The aim of this study was to compare the levels of sAPP in follicular
fluid (FF) between polycystic ovarian syndrome(PCOS)women and non-
PCOS women.

DESIGN: Prospective comparative study.
MATERIALS AND METHODS: Twenty-five women with PCOS (study

group) and thirty non-PCOS women (control group) undergoing IVF-ET at
the Center for Assisted Reproduction of Nanfang hospital from January,
2013 to January, 2014 were included in this study. FF sample from a single
dominant follicle form each patient was collected during oocyte retrieval. FF
was centrifugated for 10min at 1000 rmp and the supernatant was stored at
-80� until assayed. sAPPa and sAPPb levels in FF were determined by using
the commercially available, sAPP enzyme immunoassay ELISA kit. Statis-
tical analysis was madewith Student’s t-test. The data are expressed as mean-
�SE. P<0.05 was considered statistically significant. The study was
approved by the Ethics Committee and each woman filled a written informed
consent before to participate to it.

RESULTS: There were no statistically significant differences in the mean
age, BMI, serum basal FSH levels, fasting glucose between the groups. The
women with PCOS had significantly higher antral follicle count (AFC) (30.4
� 6.7 VS 14.0 � 4.9, P¼0.000), total testosterone (0.512 � 0.208 VS 0.278
� 0.128, P¼0.000), serum basal LH levels (9.87 � 4.93 VS 4.26 � 1.35,
P¼0.000), LH/FSH ratio(1.73 � 0.91 VS 0.63 � 0.19, P¼0.000), number
of collected oocytes (17.50 � 6.19 VS 10.23 � 4.10, P¼0.000), and lower
total gonadtrophin dosage used (1500 � 467 VS 2458 � 772, P¼0.000)
than controls. sAPPb concentrations were significantly higher in the FF of
PCOS patients compared with controls (143.96 � 25.60 ng/ml VS 126.31
� 33.37 ng/ml, P¼0.035). PCOS women also had higher levels of sAPPa
compared with the control group (179.11 � 31.58 ng/ml VS 167.35 �
36.87 ng/ml), but this difference did not achieve significance (P¼0.215).

CONCLUSION: The present study demonstrates that sAPP levels in FF is
increased in PCOS patients compared with non-PCOS women, may sug-
gested that either sAPP play a contributing role in the pathogenesis of
PCOS or they may be the by-products of the pathogenetic mechanisms lead-
ing to the condition.

Supported by: Science Foundation of Nanfang Hospital (G201206); Na-
tional Natural Science Foundation of China (81170574, 31371517).
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GRANULOCYTE COLONY-STIMULATING FACTOR: IS IT PRE-
DICTIVE FOR IN-VITRO FERTILIZATION OUTCOME IN PA-
TIENTS WITH POLYCYTIC OVARY SYNDROME? I. Kahyaoglu,a

N. Yilmaz,b H. Timur,b H. A. Inal,c S. Erkaya.b aEtlik Zubeyde Hanim
Women’s Health Teaching and Research Hospital, Ankara, Turkey; bZekai
Tahir Burak Women’s Health Research and Education Hospital, Ankara,
Turkey; cKonya Research and Education Hospital, Konya, Turkey.

OBJECTIVE: To evaluate the effect of serum and follicular fluid (FF)
granulocyte colony-stimulating factor (G-CSF) levels on clinical and labora-
tory in-vitro fertilization (IVF) outcome in patients with polycystic ovary
syndrome (PCOS).

DESIGN: Prospective case control.
MATERIALS AND METHODS: A total of 44 patients undergoing IVF

treatment, 22 patients with non-obese, non-hyperandrogenic patients diag-
nosed as PCOS according to the Rotterdam criteria (Group I) and 22 patients
with the etiology of male factor infertility (Group II) were included in the
study. On the day of oocyte pickup, serum and FF samples were collected
from all patients. Demographic features, peak estradiol (E2) levels, number
of total oocytes and mature oocytes retrieved, fertilization rate, clinical preg-
nancy rate, serum and FF G-CSF levels were compared.

RESULTS: No difference was found between two groups regarding the
age, basal hormonal profile. Duration of stimulation and total dose of gonad-
otropins used were smilar in both groups (p>0.05). Serum E2 level on the
day of hCG (2982.5 � 171.4 vs. 2279.0 � 207.2), total number of retrieved
oocytes (14.7� 0.9 vs. 11.5�1.3) and mature oocytes (11.6� 0.8 vs. 9.1�
1.1) were significantly higher in group I when compared to group II
(p<0.05). However fertilization rate and clinical pregnancy rate did not differ
(p>0.05). On the day of oocyte retrieval, both the mean serum and FF G-CSF
levels in group I were found to be significantly higher than group II (54.8 �
1.7 vs. 48.1 � 0.9 and 48.8 � 1.4 vs. 44.1 � 0.5 pg/mL, respectively)
(p<0.05). No significant correlation was found between serum and FF

G-CSF levels and clinical pregnancy rates, serum E2 levels on the day of
hCG or the number of mature oocytes.
CONCLUSION: Despite the increased levels of G-CSF both in serum and

follicular microenvironment in patients with PCOS, the relation between G-
CSF and good ovarian response (mature oocytes, maximum E2) or clinical
pregnancy rates could not be demonstrated in this study. Further large-scale
studies are needed to evaluate this relation.
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THE IMPACT OF BODY MASS INDEX AND ANTI-MULLERIAN
HORMONE ON CLINICAL PREGNANCY RATE IN POLYCYSTIC
OVARY SYNDROME (PCOS) UNDERGOING CLOMIPHENE CIT-
RATE STIMULATED INTRAUTERINE INSEMINATION (CC/
IUI). V. Libby,a C. Mullin,a A. Ulrich,a M. Lesser,b M. Cohen,a

A. Hershlag.a aCenter for Human Reproduction, North Shore Long Island
Jewish Health Systems, Manhasset, NY; bBiostatistics Unit, The Feinstein
Institute for Medical Research, Manhasset, NY.

OBJECTIVE: Anti-mullerian hormone (AMH) is an established marker of
ovarian reserve. AMH levels tend to be higher in patients with PCOS. AMH
has been shown to have an inverse relationship with body mass index (BMI)
in PCOS patients. The impact of AMH and BMI levels on pregnancy out-
comes in CC/IUI is unknown and its understanding can promote evidence-
based IUI recommendations.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We reviewed 103 cycles in 45 women

diagnosed with PCOS as defined by the Rotterdam criteria who underwent
CC/IUI between 2012-2013. Patients were subdivided into groups based
on AMH level and BMI category to determine the differences in clinical
pregnancy rates (CPR). CPR was defined as a fetal heart rate as detected
by ultrasound. The generalized linear mixed model was used to determine
clinical significance.
RESULTS:

Clinical Pregnancy Rates (n) According to BMI (kg/m2 ) and AMH (ng/mL)

BMI < 19 BMI 19-24 BMI 25-29 BMI > 30 p-value

AMH 0-0.9 0(0) 20.0 (5) 0(0) 0 (3) 0.5
AMH 1-2.9 50.0 (2) 0 (8) 0 (3) 27.3 (22) 0.5
AMH 3-4.9 0 (1) 33.3 (9) 0 (1) 0 (5) 0.5
AMH R5 0(0) 25.8 (31) 33.3 (3) 40.0 (10) 0.5

Most patients had a high AMH, consistent with previous reports that AMH
in PCOS patients are two fold higher in PCOS than controls (1). Pregnancies
were encountered at all AMH ranges and BMI values and did not declinewith
obesity. Previous studies have concluded that the AMH level in PCOS pa-
tients is a potential marker for recruited non-growing follicles rather than a
marker for ovarian reserve (1).
CONCLUSION: In women diagnosed with PCOS undergoing CC/IUI,

AMH levels are not predictive of CPR when adjusting for BMI. While
commonly much higher in this patient population, no ‘‘infertile threshold’’
can be determined for either AMH or BMI for PCOS patients. These findings
may indicate that the success of ovulation induction in PCOS does not corre-
late with the size of the cohort of non-growing follicles.
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TRIGGERINGOF FINALOOCYTEMATURATIONWITHGONAD-
OTROPHIN RELEASING HORMONE AGONIST IN PATIENTS
WITH POLYCYSTIC OVARIES UNDERGOING IN VITRO
FERTILIZATION. T. B. Tarlatzi,a,c E. M. Kolibianakis,a

J. K. Bosdou,a C. A. Venetis,a A. Makedos,a K. Chatzimeletiou,a

L. Zepiridis,a G. Lainas,b I. Sfontouris,b T. Lainas,b B. C. Tarlatzis.a aUnit
for Human Reproduction, 1st Dept. of Obstetrics and Gynaecology, Medical
School, Aristotle University of Thessaloniki, Thessaloniki, Greece; bEugonia
Unit of Assisted Reproduction, Athens, Greece; cFertility Clinic, Erasmus
Hospital, Universit�e Libre de Bruxelles, Anderlecht, Brussels, Belgium.

OBJECTIVE: To assess the safety and efficacy of triggering final oocyte
maturation with gonadotrophin releasing hormone (GnRH) agonist and per-
forming embryo transfer in a frozen embryo transfer (FRET) cycle in 121
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patients with polycystic ovaries (PCO), at high risk for ovarian hyperstimu-
lation syndrome (OHSS) (R14 follicles R11mm).

DESIGN: Prospective, observational study (September 2011-January
2014).

MATERIALS AND METHODS: Ovarian stimulation was performed
with 200 IU of recombinant follicle stimulating hormone (FSH) and
GnRH antagonists. Triggering of final oocyte maturation was performed
with 0.2 mg triptorelin, when at least three follicles of 17mm were present
at ultrasound. All resulting 2-pronuclei (2pn) oocytes were frozen and
embryos were transferred in subsequent FRET cycles at the cleavage
stage.

RESULTS: The mean age of the patients included was 32.3�4.8 years,
mean levels of estradiol on the day of agonist triggering was
4203.0�1609.8 pg/ml and the mean number of follicles R11mm was
26.9�8.8. At oocyte pick-up, 19.9�9.5 oocytes were retrieved and following
fertilization, 966 2pn oocytes were frozen (mean number 10.7�5.5). None of
the patients experienced severe OHSS or was hospitalised. Furthermore,
none of the patients reported nausea, abdominal pain, oliguria or feeling of
unwellness. Until today, from the 121 patients triggered with GnRH agonist,
114 have performed at least one FRET cycle (max. number of FRET cy-
cles¼3). Overall 165 cycles have been performed. Ongoing pregnancy rate
in the first FRET cycle (29/114 patients) was 25.4% [95% confidence interval
(CI): 18.3-34.1%]. Cumulative ongoing pregnancy rate after the third FRET
cycle was 62.7% (95% CI: 44.5-80.7%). Currently, 633 embryos have been
thawed, while 333 2pn oocytes are still frozen.

CONCLUSION: Triggering of final oocyte maturation with GnRH agonist
in women with PCO eliminates OHSS and results in a high cumulative prob-
ability of ongoing pregnancy after transfer of embryos in subsequent FRET
cycles. This is a non-comparative study and thus conclusions regarding the
relative efficacy and safety of agonist versus human chorionic gonadotrophin
triggering cannot be drawn. On the other hand, a comparative study address-
ing the above question might be ethically challenging.
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ELEVATED SERUM ANTI-MULLERIAN HORMONE (AMH)
LEVLS ARE ASSOCIATED WITH A DIMINISHED RESPONSE TO
OVULATION INDUCTION WITH LETROZOLE (LZ) IN WOMEN
WITH POLYCYSTIC OVARIAN SYNDROME (PCOS). D. Torres,a

A. A. Delaney,a C. Salyer,b C. H. Ziegler,b S. T. Nakajima,c H. Bohler.a
aObstetrics, Gynecology, and Women’s Health, University of Louisville,
Louisville, KY; bSchool of Medicine, University of Louisville, Louisville,
KY; cObstetrics and Gynecology, Stanford School of Medicine, Palo Alto,
CA.

OBJECTIVE: AMH is known to diminish response of follicles to follicle
stimulating hormone (FSH)1. High levels of AMH, found in PCOS patients
may confer a resistance to ovulation induction2. Our objective was to see
whether serum AMH levels were increased in PCOS patients who failed to
develop a mature follicle during ovulation induction with LZ.

DESIGN: Retrospective chart review.
MATERIALS ANDMETHODS: This is a retrospective chart review con-

ducted at the University of Louisville Infertility clinic. It included 49 women
with PCOS who received ovulation induction with LZ. Inclusion criteria
included: age between 18 and 40 years, BMI % 35, and diagnosis of
PCOS based on the Rotterdam criteria. Variables analyzed included: age,
bodymass index (BMI), AMH, thyroid stimulating hormone, luteinizing hor-
mone, FSH, free and total testosterone, and prolactin. Patients received LZ
per standard protocol. Mean follicular size was assessed via transvaginal ul-
trasonography. Amature follicle was defined as a mid-cycle follicle 17mm or
larger in greatest dimension. Non-responders to LZ were defined as patients
who failed to develop a mature follicle after receiving LZ 5.0mg. Statistical
analysis included chi-squared (x2) analysis, x2 tests for linear trend, indepen-
dent sample t-tests, receiver operating characteristic curves (ROC), and lo-
gistic regression. Statistical significance was set at P < .05.

RESULTS: Clinical characteristics between responders and non-re-
sponders were not significantly different, P > .05. Our ROC curve analysis
showed the area-under-the-curve was 0.69 in predicting non-responders
and showed the optimal cut point as AMH R 4.53 ng/mL (sensitivity
0.67; specificity 0.71; positive predictive value 0.57; negative predictive
value 0.79). A significant difference between those with AMH R 4.53 ng/
mL and <4.53 ng/mL was found in those who developed a mature follicle,
[AMH R 4.53 ng/mL, 43% (9/21); AMH < 4.53 ng/mL, 79% (22/28), P
¼ 0.01]. Logistic regression showed no interaction between BMI (R or <
30) and AMH cut point values, P ¼ .905. A linear trend existed in develop-
ment of a mature follicle with increasing age, P ¼ .015.

CONCLUSION: PCOS women with AMH R 4.53 ng/mL are less likely
to develop a mature follicle after attempting ovulation induction with LZ.
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DECREASED MTDNA COPY NUMBER AND GLUTATHIONE
PEROXIDASE IN GRANULOSA CELLS OF POLYCYSTIC OVARY
SYNDROME WOMEN. H.-H. Lin,a R.-H. Hsieh,a,c J.-W. Wang,a,b

C.-H. Chen,a,b Y.-F. Chen,a C.-R. Tzeng.a,b aCenter for Reproductive Med-
icine and Sciences, Taipei Medical University Hospital, Taipei, Taiwan; bDe-
partment of Obstetrics and Gynecology, Taipei Medical University Hospital,
Taipei, Taiwan; cSchool of Nutrition and Health Sciences, Taipei Medical
University, Taipei, Taiwan.

OBJECTIVE: Granulosa cells (GCs) produce steroidal hormones and
growth factors, and are endowed with antioxidant and detoxifying enzymes,
which are essential for normal follicular maturation process.To analyze oxida-
tive stress andmitochondrial function inGCs, andwhether oxidative stress and
mitochondrial function is associated with embryo quality in IVF patients.
DESIGN: To analysis mitochondria function and oxidative stress in GCs

and to distinguish the relationship between mitochondria functions and oo-
cytes quality in IVF program of a university hospital.
MATERIALS ANDMETHODS: GCs were obtained from follicular aspi-

rates of 63 women undergoing in vitro fertilization. The levels of malondial-
dehyde (MDA) concentration, glutathione peroxidase (GPx), mitochondrial
oxygen consumption and mitochondrial DNA (mtDNA) copy number were
analyzed. The number of oocytes, fertilization rate, embryo morphology
and embryo quality were also assessed. Besides, we also analyzed the rela-
tionship between mtDNA copy number and two IVF protocols including
gonadotropin releasing hormone antagonist and agonist, respectively.
RESULTS: The concentration of MDA in GCs of women with polycystic

ovary syndrome (PCOS) (1.60 mmol/g) was significantly higher (p<0.05)
than that in control subjects (0.86 mmol/g). The activity of GPx was signifi-
cantly lower in PCOS (1270.27 U/g), endometriosis (1271.35 U/g) and other
subfertile groups with female factors compared with that of the controls
(2183.75 U/g). The maximal respiration and mtDNA copy number were
lower in the PCOS group than in control group. GPx in GCs had no correla-
tion with IVF outcome. However, MDA was negatively correlated with the
quality of embryo (R ¼ -0.405, p ¼ 0.036) and mtDNA copy number was
positively correlated with the quality of embryo (R ¼ 0.502, p ¼ 0.017).
Compared the difference between two drugs, mtDNA copy number in antag-
onist group was significantly higher than agonist group.
CONCLUSION: When compared PCOS group with control group, the

oxidative stress was relatively higher whereas the level of antioxidant
enzyme and mitochondrial function were relatively lower. MDA level was
negatively correlated with the quality of embryo. Increased mtDNA copy
number was correlated with higher quality of embryo. Therefore, mtDNA
copy number in GCs might be an indicator of good quality of embryo.
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EXPRESSIONOF INSULIN-LIKEGROWTHFACTOR I ISOFORMS
IN WOMEN WITH AND WITHOUT POLYCYSTIC OVARY
SYNDROME. M. Brazert,a D. Antoni,b A. Gozdzicka-J�ozefiak,c

P. Leszek.a aPoznan University of Medical Sciences, Poznan, Poland; bUni-
veristy of California, San Diego, La Jolla, CA; cAdam Mickiewicz Univer-
sity, Poznan, Poland.

OBJECTIVE: Altered folliculogenesis and ovarian dysfunction is one of
the hallmarks of polycystic ovary syndrome (PCOS). Insulin-like growth fac-
tor-I (IGF-1) affects follicular development including growth and steroido-
genesis of theca-interstitial compartment; abnormal expression of IGF-1
may contribute to ovarian dysfunction associated with PCOS. Growing
evidence in studies of tissues such as muscles and bones indicates that alter-
native splicing of IGF-1 pre-mRNA produces several isoforms including
IGF-1Ea, IGF-1Eb and IGF-1Ec. IGF-1Ec, also namedmechano-growth fac-
tor (MGF), is associated with processes such as regeneration and hypertrophy
of muscles. This study was designed to evaluate expression of different spe-
cies of IGF-1 mRNA in ovaries of women with PCOS and healthy controls.
DESIGN: Research study.
MATERIALSANDMETHODS: Serum and ovarian tissues were obtained

from women with PCOS not taking metformin (PCOS-M, n¼37), PCOS
women taking metformin (PCOS+M; n¼12) and Control subjects (n¼21).
Expression of mRNA species of IGF-1 in ovarian fragments was determined
by quantitative RT-PCR. Serum steroids were measured by specific radioim-
munoassays. Comparisons involved Wilcoxon/Kruskal-Wallis test and host-
hoc tests of pairs by Dunn method for joint ranking.
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RESULTS: In all groups, IGF-1Ea mRNAwas the dominant form with no
significant differences between the groups. In contrast, individual groups
differed with regard to expression of IGF-1Eb and IGF-1Ec mRNA. Expres-
sion of IGF-1Eb was the greatest in ovaries from PCOS-M (respectively, by
99% and by 154% higher than in Controls and PCOS+M; P<0.05). Similarly,
the expression of IGF-1Ecwas the greatest in PCOS-M (respectively, by 79%
and 202% higher than in Controls and PCOS+M; P<0.05). Relative expres-
sion of IGF-1Ec correlated positively with total testosterone, free testos-
terone and DHEAS (all at P<0.01).

CONCLUSION: To our knowledge this is the first report identifying
different species of IGF-1 mRNA in ovary. Significantly increased expres-
sion of isoforms 1Eb and 1Ec is found in ovaries of women with PCOS,
but only in those who are not treated with metformin. Furthermore, both
ovarian and adrenal androgen levels correlated with mRNA encoding for
MGF. We propose that altered expression of IGF-1 isoforms may play a
role in pathophysiology of PCOS.

Supported by: N N407 298440: National Science Centre Poland.
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HCG-STIMULATED 17OHP RESPONSES AND BASAL SERUM
AMH LEVELS AMONG ADOLESCENT WOMEN WITH POLYCY-
STICOVARY SYNDROME. J. Hou,a K. H. Maas,a H. Cook-Andersen,a

C.M. Burt-Solorzano,b R. Shayya,a A. Kumar,c R. J. Chang.a aReproductive
Medicine, University of California, San Diego, La Jolla, CA; bDepartment of
Pediatrics, Center for Research in Reproduction, Charlottesville, VA; cAnsh
Labs, Webster, TX.

OBJECTIVE: We have previously shown that some adult women with
PCOS have exaggerated 17-hydroxyprogesterone (17-OHP) responses to
hCG (HR-PCOS), while the others exhibit responses equivalent to normal
women (NR-PCOS)1. Additionally, differences in hormonal profiles were
observed among these subgroups. Notably, serum AMH levels were lower
in HR-PCOS compared to that of NR-PCOS2. These studies were conducted
in adult women. We sought to determine whether disparate responses to hCG
exist in adolescents with PCOS. To address this issue, we evaluated 17OHP
responses to hCG in normal and PCOS adolescent women. We hypothesized
that the subgroup prevalence and hormonal profiles in adolescents with
PCOS would be similar to that observed in adults.

DESIGN: A prospective study in an academic center.
MATERIALS AND METHODS: Adolescent women (12-18yo) with

PCOS (n¼22) and age-matched normal controls (n¼10) underwent iv admin-
istration of recombinant hCG (r-hCG) following dexamethasone suppression.
Blood samples were obtained before and 24 hours after r-hCG injection.
Serum 17-OHP levels were measured in all samples whereas AMH was
measured at baseline. Unpaired Student’s T-test or one-way analysis of vari-
ance using Tukey’s post hoc comparisons was used for data analysis.

RESULTS: In adolescent HR-PCOS the mean basal 17-OHP was higher
than that observed for NR-PCOS (p < 0.001) or normal controls (p¼
0.001). Following r-hCG, 8 adolescent PCOS subjects exhibited exaggerated
17OHP responses while 14 had responses equivalent to those of normal ad-
olescents. Both HR- and NR-PCOS groups had similar BMI values. Serum
AMH levels were higher in adolescent PCOS compared to normal controls,
but significant differences among groups were not observed.

CONCLUSION: Similar to adults, adolescent women with PCOS may be
designated as HR-PCOS or NR-PCOS according to responses to r-hCG.
However, unlike their adult counterparts, serum AMH levels are not signifi-
cantly different between subgroups, possibly reflecting differences in either
granulosa cell function or follicle distribution between adolescent and adult
women with PCOS. Additional studies will be necessary to confirm these
preliminary results in adolescent women with PCOS.

Supported by: Eunice Kennedy Shriver NICHD/NIH (U54 HD012303-
29), NIH grant MO1 RR00827and T32 HD007203.
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THE ROLE OF ESTRADIOL (E2) ON GRANULOSA CELL (GC)
FUNCTION INWOMENWITH POLYCYSTIC OVARY SYNDROME
(PCOS): EVIDENCE SUGGESTING THAT E2 FACILITATES GC
RESPONSE TO FSH. M. V. Homer,a M. A. Rosencrantz,b

R. F. Shayya,c R. J. Chang.a aReproductive Medicine, University of Califor-
nia, San Diego, La Jolla, CA; bReproductive Endocrinology and Infertility,
Southern California Permanenete Medical Group, Irvine, CA; cObstetrics
and Gynecology, Southern California Permanenete Medical Group, El Ca-
jon, CA.

OBJECTIVE: There is clear evidence in rodents that E2 enhances GC
response to FSH. In vitro studies in non-human primates and women appear
to suggest similar effects, although the influence of E2 on GC function has not
been systematically tested in women, including those with PCOS. To deter-
mine this, we compared GC activity before and after FSH stimulation with or
without an aromatase inhibitor (AI) during ovarian recovery from long-
acting gonadotropin-releasing hormone agonist (GnRH agonist) leuproloide
acetate.
DESIGN: Prospective study in an academic center.
MATERIALS AND METHODS: Women with PCOS (age 18-35 years; n

¼ 9) were enrolled. In Phase 1, all subjects received 150 IU recombinant-hu-
man FSH (r-hFSH) by iv injection, with blood samples obtained prior to and
24 hr after injection. Each was then given a single im injection of leuprolide
acetate. During recovery at week 5 and 6 the r-hFSH stimulation was
repeated. In Phase 2, after a 2 month washout period, the protocol was
repeated with the addition of an AI. Letrozole (LET) 5 mg/day was given
at the beginning of recovery (week 4) for the remaining 2 weeks. FSH, E2,
LH, androstenedione (A4), and testosterone (T) were measured by RIA.
Inhibin B (Inh B) was measured with a two-site ELISA Kit. One-sample t-
test and one-sample Wilcoxon signed-rank test were applied as appropriate.
RESULTS: In Phase 1, GnRH agonist administration was associated with

a decline of gonadotropins accompanied by decreases in basal and stimulated
E2 production at all times. In contrast, Inh B responses were unaffected by
agonist treatment. In Phase 2, introduction of LET resulted in a significant
increase of serum FSH, but not LH. This increase of FSH was associated
with lower basal and stimulated E2 whereas basal Inh B was increased.
Notably, at week 5 and 6 of study, the fold-change of r-hFSH-stimulated
Inh B was reduced. Androgens decreased after agonist administration, but
were not affected by LET treatment.
CONCLUSION: These results show that in women with PCOS, restriction

of E2 production by LET during recovery from ovarian suppression by GnRH
agonist administration was associated with reduced fold changes of Inh B
following r-hFSH stimulation. The findings are consistent with the concept
that E2 enhances GC function and may relate to E2 hyperresponsiveness to
FSH in women with this disorder.
Supported by: Eunice Kennedy Shriver NICHD/NIH (U54 HD012303-

29), NIH grant MO1 RR00827and T32 HD007203.
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ARE OLIGOMENORRHEA AND HYPERANDROGENISM
DURING ADOLESCENCE PREDICTIVE OFACONFIRMED DIAG-
NOSIS OF POLYCYSTIC OVARIAN SYNDROME IN
ADULTHOOD? M. Khrouf,a F. Douik,a I. Kamoun,b S. Toumi,a

C. Ben Slama,b F. Zhioua.a aObstetrics, Gynecology and Humna Reproduc-
tion, Aziza Othmana Hospital, Facult�e de M�edecine de Tunis, Universit�e
Manar, Tunis, Tunisia; bEndicrionology and Diabetology, Institut National
de Nutrition de Tunis, Facult�e de M�edecine de Tunis, Universit�e Manar,
Tunis, Tunisia.

OBJECTIVE: To verify if Oligomenorrhea and hyperandrogenism mani-
festations during adolescence are predictive of a confirmed diagnosis of poly-
cystic ovarian syndrome(PCOS) in adulthood according Rotterdam Criteria.
DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: Forty (40) PCOS adult women, diag-

nosed according Rotterdam Criteria, (PCOS group) and 36 normo-ovulatory
women matched for age and BMI (control group) were questioned about oli-
gomenorrhea (defined as ten cycles or less per year) and hyperandrogenism
manifestations (hirsutism and acne) occurring during two periods of their
adolescence : the first two years after menarche (first period) and from 2 years
after menarche to age of 18 years(second period). We compared the two
groups for the occurrence of each sign (cycle’s regularity and hyperandro-
genism manifestations), during the two defined periods using Chi2 test. We
also calculated odds ratio for prediction of a confirmed diagnosis of PCOS
on adulthood. A p value of 0.05 was considered as significant.
RESULTS: The two groups were comparable regarding age and BMI

(respectively 39.9 � 4.88 versus 39.8 �4.86 years and 30.2�8.6 versus
29.5� 5.3 Kg/m2). Concerning the first period of adolescence: only oligome-
norrhea was significantly associated with a confirmed diagnosis of adult
PCOS (OR ¼ 2.3 CI 95% [1.57-3.37]). Hirsutism and Acne have not been
associated with a confirmation of PCOS diagnosis during this period ( Hirsut-
ism : OR¼ 1.34 CI 95% [0.91-1.91]; Acne : OR¼ 0.72 CI 95% [0.42-1.23]).
During the second period of adolescence, both oligomenorrhea and hirsut-

ism were significantly predictive of a confirmed diagnosis of PCOS on adult
age (respectively OR¼1.68 CI95% [1.14-2.47] and OR¼1.77 CI95%
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[1.16-2.78]). Acne during the second period of adolescence was not predic-
tive of confirmation of PCOS diagnosis in adulthood ( OR ¼ 0.86 CI 95%
[0.49-1.51]).

CONCLUSION: Oligomenorrhea during adolescence and hirsutism
occurring after the two years following menarche increase risk to be diag-
nosed as PCOS in adulthood. Acne during adolescence is not related to
PCOS confirmation in adult age.
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CDKN2A-CDKN2B AND IGF2BP2 GENE POLYMORPHISMS IN
WOMEN WITH POLYCYSTIC OVARY SYNDROME. J. Kim,a

Y. Choi,a,b K. Hwang,b,d S. Kim,a,b S. Chae,e S. Yoon.f aObstetrics and Gy-
naecology, Healthcare System Gangnam Center, Seoul National University
Hospital, Seoul, Republic of Korea; bObstetrics and Gynaecology, Seoul Na-
tional University College of Medicine, Seoul, Republic of Korea; cThe Insti-
tute of Reproductive Medicine and Population, Medical Research Centre,
Seoul National University College of Medicine, Seoul, Republic of Korea;
dObstetrics and Gynaecology, Seoul Municipal Boramae Hospital, Seoul,
Republic of Korea; eSeoul Maria Fertility Hospital, Seoul, Republic of Ko-
rea; fObstetrics and Gynaecology, Dongguk University IlsanMedical Centre,
Goyang, Gyeonggi-do, Republic of Korea.

OBJECTIVE: Insulin resistance is a core feature of PCOS. Genome-wide
association studies (GWAS) have reported a number of SNPs with reproduc-
ible associations and susceptibilities to type 2 diabetes. We examined the po-
tential association between the diabetogenic genes - CDKN2A-CDKN2B
and IGF2BP2 - uncovered.

DESIGN: Case-control study.
MATERIALS AND METHODS: Measurements: DNA samples from

552 PCOS patients and 559 age-matched controls were genotyped. Four
SNPs (rs564398, rs1333040, rs10757278 and rs10811661) in CDKN2A-
CDKN2B and one SNP (rs4402960) in IGF2BP2 were evaluated. To inves-
tigate the association between the presence of PCOS and each individual
SNP, logistic regression analyses were performed using the homozygote of
wild-type allele as the reference category.

RESULTS: Compared with the 559 controls, we found that PCOS was
significantly associated with heterozygote of the rs10757278 in CDKN2A-
CDKN2B, and their ORs ranged from 1.10 to 1.89. None of the remaining
four SNPs (rs564398, rs1333040, rs10757278, rs10811661 and rs4402960)
were associated with PCOS. For further analysis, the PCOS patients were
divided into two or three subgroups according to genotype, and the associa-
tions between the genotypes and insulin resistance or insulin secretory capac-
ity were assessed. No SNPs were significantly associated with HOMA-IR,
HOMA bcell (%), or 2-hour 75-g OGTT insulin levels in the PCOS patients;
there were no significant associations with other serum hormonal and meta-
bolic markers, such as androgen or glucose levels.

CONCLUSION: Our results suggest that except rs10757278 in CDKN2A-
CDKN2B, most of the CDKN2A-CDKN2B and IGF2BP2 polymorphisms
are not associated with PCOS.

Supported by: This research was Supported by the Basic Science Research
Program through the National Research Foundation of Korea (NRF) funded
by the Ministry of Education, Science and Technology (NFR-2010-
0009075).
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GLUCOSE AND LIPID METABOLISM STATUS IN NORTHERN
CHINESE HAN PCOS PATIENTS: A COHORT STUDY. R. Yang,
Y. Wang, J. Qiao. Department of Obstetrics and Gynecology, Reproductive
Medical Center, Peking University Third Hospital, Beijing, China.

OBJECTIVE: To discuss the clinical features of glucose metabolism in
PCOS patients in northern Chinese Han women and to analyze their repro-
ductive endocrinology and glucose and lipid metabolism.

DESIGN: A prospective Cohort study.
MATERIALS AND METHODS: 1212 consecutive PCOS patients aged

23-38 registered at Peking University Third Hospital Reproductive Medical
Center from April 2009 to August 2012 were recruited in this study. All pa-
tients met the PCOS diagnosis standard set by 2003 Rotterdam Conference.
Patients’ heights, weights, pelvic examination, transvaginal B-ultrasound ex-
amination were taken; antral follicles counts, serum sex hormone level, blood
lipid parameters, OGTT and insulin release test were measured; and body
mass index, HOMA-IR, HOMA-b, Glucose, Insulin Area Under Curve

were calculated. PCOS patients were divided into NGT group, IFG group,
IGT group, CGI group, and T2DM group, according to their glucose levels.
The glucose metabolism indexes, lipid metabolism indexes, and androgen
levels among the groups were also compared.
RESULTS: In the 1212 PCOS patients, 35.6% had Glucose Tolerance

abnormalities, 5.9% had T2DM. 10.3% had IFG, 18.5% had IGT, and
6.5% had a mixture of IFG and IGT. When the glucose metabolism abnor-
mality worsens, there was an increase of the body mass index and a
decrease of the manifestation of PCO, androgen level, and the LH/FSH;
Among the groups of IGT, CGI, and T2DM, there was no significant dif-
ference of androgen levels and LH/FSH. With the aggravation of glucose
metabolism, the glucose level and insulin level gradually increase. The
secretion of insulin 2 h after glucose load is significantly higher than 1
h after glucose load in IGT, CGI, and T2DM groups, but in IFG group
the increase of insulin is insignificant. In all groups, HOMA-IR increases
and HOMA-b decreases. There were no differences of the INSAUC and
GLUAUC between IFG group and NGT group. When the glucose meta-
bolism abnormality intensifies, TCHO, TG, and LDL levels of all groups
increase while HDL gradually decreases, but in IFG group the changes
were not significant.
CONCLUSION: PCOS can be divided into two clinical subtypes based on

glucose metabolism: one manifests as subfertility, and the other manifests as
abnormal glucose and lipid metabolism. This division will greatly contribute
to clinical observation, treatment, and follow-up.
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NUCLEAR MAGNETIC RESONANCE (NMR) METABONOMICS
REVEALS ALTERED SERUM METABOLITES AS PREDICTIVE
MARKERS FOR POLYCYSTIC OVARY SYNDROME
(PCOS). B. R. Geetha,a S. R. Choudhury,b R. Chattopadhyay,a

S. K. Goswami,a S. Ghosh,a K. Chowdhury,b B. Chakravarty.a aReproduc-
tiveMedicine, Institute of ReproductiveMedicine, Kolkata,West Bengal, In-
dia; bSchool of Medical Science and Technology, Indian Institute of
Technology, Kharagpur, West Bengal, India.

OBJECTIVE: To identify differently expressed metabolites and evaluate
them as predictive markers of polycystic ovary syndrome (PCOS).
DESIGN: 25 PCOS women (according to Rotterdam criteria 2003;

R18yrs to %40 years)[1] diagnosed with hyperandrogenism and ovarian
dysfunction were recruited from January 2013 to October 2013. Age and par-
ity matched proven fertile women in good health condition and reporting for
tubal ligation were considered as the control group (n¼25).
MATERIALS AND METHODS: Serum samples were collected

from PCOS and controls. During nuclear magnetic resonance (NMR)
analysis, samples were mixed with deuterium oxide containing reference
and Carr-Purcell-Meiboom-Gill (CPMG) spin-echo spectra[2] obtained,
data processed and subjected to statistical analysis. Principal component
analysis (PCA), partial least squares discriminant analysis (PLS-DA)
and orthogonal-PLS-DA were applied to discriminate between the 2
groups.
RESULTS: Several multivariate analyses, including PCA and supervised

higher models, i.e. PLS-DA (R2 0.88 and Q2 0.8) and OPLS-DA (R2 0.92
and Q2 0.82) have shown highly distinct classification based on the differ-
ently expressed metabolites in serum from PCOS as compared to controls.
The metabolites which contributed most towards this differentiation were
identified. The energy metabolites such as citrate, choline and glucose
were found to be down-regulated in PCOS as compared to that of controls,
whereas in case of amino acids, glycine was down-regulated and histidine,
proline up-regulated. These observations suggest that in PCOS, there is a
detrimental role of impaired metabolism of amino acid and energy metabo-
lites. These molecules also bring about the hope for development of predic-
tive markers for the disease.
CONCLUSION: Six metabolites, including citrate, choline, glucose,

glycine, histidine and proline were found to be significantly altered in
PCOS patients as compared to controls. The differences in expression of
these metabolites were able to discriminate between PCOS and control
groups very efficiently while building predictive statistical models. The ob-
servations from these models verify themerit of this set of metabolites as pre-
dictive markers for the disease. Though these findings appear to be
promising, this study needs to be extended to a larger sample size for accurate
predictability.
Supported by: The study was Supported by the Department of Biotech-

nology, Government of India (BT/PR5063/BRB/10/1058/2012).
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ELEVATED LEVELS OF DIABETES ASSOCIATED PEPTIDE
HORMONES ARE FOUND IN FOLLICULAR FLUID AND
SERUM OF OBESE POLYCYSTIC OVARY SYNDROME
PATIENTS. A. E. Batcheller,a A. M. Martinez,a S. R. Lindheim,b

D. Cool,b W. Grunwald, Jr.,b K. B. DiPaola,a J. M. Sroga.a aUC Center
for Reproductive Health, University of Cincinnati, West Chester, OH; bOb-
stetrics and Gynecology, Wright State University, Dayton, OH.

OBJECTIVE: To identify the relationship between diabetes associated
peptide hormones (DAPH) and inflammatory markers in follicular fluid
and serum of obese and lean polycystic ovary syndrome (PCOS) patients
with in vitro fertilization (IVF) cycle parameters and pregnancy outcomes.

DESIGN: Prospective Descriptive Study.
MATERIALS AND METHODS: An IRB approved study of three groups

of IVF patients<35 yrs old: obese PCOS (BMI>30 kg/m2; n¼8), lean PCOS
(BMI<25 kg/m2; n¼12), and donor or tubal factor controls (n¼11). PCOS
was diagnosed by Rotterdam criteria. Serumwas collected prior to IVF cycle
initiation. Follicular fluid was collected at retrieval. A Human Diabetes 10-
plex Assay was used to quantify DAPH. A Human Cytokine 27-plex Assay
was used to quantify inflammatory markers. Results were analyzed using
one-way ANOVA with Tukey post hoc analysis using SPSS v 21. Signifi-
cance was defined as p<0.05.

RESULTS: Of the 10 DAPH assessed, C-peptide, insulin, and leptin had
significant associations. Obese PCOS patients had higher levels of C-peptide
(194.4�163.5 pg/mL), insulin (172.6�113.6 pg/mL), and leptin
(10,046.1�4920.2pg/mL) in follicular fluid compared to lean PCOS and con-
trols. A difference in C-peptide (p<0.03), insulin (p<0.01), and leptin
(p¼0.04) was noted between obese and lean PCOS follicular fluid. A differ-
ence in C-peptide (p<0.03) and insulin (p<0.01) was noted between obese
PCOS and control follicular fluid. Obese PCOS had higher levels of serum
leptin (5575.5�1650.2pg/mL), with a difference in leptin concentrations
noted between obese PCOS and controls (p¼0.01), and obese and lean
PCOS (p<0.01). Higher levels of C-peptide (p<0.04) and leptin (p¼0.01)
in the follicular fluid were associated with increased gonadotropin usage.
A trend toward fewer oocytes retrieved (p¼0.06), and significantly lower
number of normally fertilized zygotes (p<0.04) was seen with higher C-pep-
tide levels. A trend toward an increased clinical pregnancy rate was noted
with lower serum leptin levels (p¼0.08). There was no significant difference
in inflammatory marker concentration or pregnancy outcomes between the
groups.

CONCLUSION: Elevated levels DAPH, which are highly correlated with
adverse long-term health outcomes, are present in young obese PCOS pa-
tients undergoing IVF. DAPHs may play a role in the need for higher gonad-
otropin dosing in IVF cycles and suboptimal oocyte fertilization in this
patient population.

Supported by: Funding provided through a Merck Investigator Studies
Program Grant.
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SITAGLIPTIN AND METFORMIN ALONE OR IN COMBINATION
IN PATIENTS WITH POLYCYSTIC OVARIAN SYNDROME
(PCOS): A PILOT STUDY. J. C. Paredes-Palmab,c E. L�opez-Bayghen.a,c
aDepartamento de Toxicologia, Cinvestav-IPN, M�exico, DF, Mexico; bHo-
spital General Dar�ıo Fern�andez, ISSSTE, M�exico, DF, Mexico; cMaestr�ıa
en Endocrinolog�ıa Ginecol�ogica e Infertilidad, Instituto de Infertilidad y
Gen�etica, Ingenes, M�exico, DF, Mexico.

OBJECTIVE: To evaluate the effect of treatment with sitagliptin and met-
formin alone and in combination on menstrual frequency, hormonal and
metabolic profiles in obese and non-obese women with PCOS.

DESIGN: Open-randomized controlled clinical trial.
MATERIALS AND METHODS: IC: age 18-37 y, PCOS (Rotterdam

criteria); no history of ART (previous 6 mo). EC: diabetes mellitus,
smokers, or those under hormone therapy or treatment with drugs affecting
intestinal motility, lipid levels, weight, or metformin intake (6 mo prior to
study entry). Candidates were cited every Friday and explained the reason
for the study, advantages and disadvantages (transvaginal USG and quanti-
fication of LH, FSH, testosterone, androstenedione, dehydroepiandroster-
one, prolactin, cortisol, ACTH, TSH, T4, T3). Patients were quoted in
follicular phase of menstrual cycle (days 1 to 5 of menstruation); at this
time randomization was performed: G1, metformin 850 mg/24 h); G2, Si-
tagliptin 100 mg/24 h; G3, Sitagliptin plus metformin same doses. Before
first dose, a glucose tolerance curve (5 h/75g of glucose); glucose, lipid pro-

file and insulin were recorded Same measurements: 24 weeks after comple-
tion of treatment. Anthropometry was recorded. Normal menstrual
pattern:five periods in 24 weeks. Statistical analysis: paired t tests and
chi-square test; P<0.05).
RESULTS: Sitagliptin or metformin improved menstruation index and

progesterone levels in women with PCOS. The sitagliptin plus metformin
combo was more effective improving the ovulation percentage and the pro-
gesterone levels than the other two treatments with no significant change in
BMI. While the trend suggests that metformin would have a greater effect
on increasing the frequency of menstrual periods, no statistical significant
differences were found. Metformin alone produced weight and waist
circumference losses but weight was not modified in the group treated
with the combo. No statistically significant differences were observed in
weight with the combo treatment, indicating that the observed increase in
the frequency of menstruation and ovulation could be directly attributed
to treatment. A significant decrease in insulin secretion was noticed in
the combo and metformin groups with more changes in the metformin
group.
CONCLUSION: The sitagliptin plus metformin combo improved men-

strual function in PCOS patients, independently of weight loss suggesting
a direct effect over ovarian function.
Supported by: Conacyt 212650.
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PRENATAL ANDROGEN EXCESS ENHANCES STIMULATION OF
THE GNRH PULSE BY NEUROKININ B AND KISSPEPTIN IN PU-
BERTAL FEMALE RATS. X. Yan,a,b C. Yuan,a N. Zhao,a Y. Cui,a

J. Liu.a aState Key Laboratory of Reproductive Medicine, Clinical Center
of Reproductive Medicine, First Affiliated Hospital, Nanjing Medical Uni-
versity, Nanjing, Jiangsu, China; bClinical Center of ReproductiveMedicine,
First Affiliated Hospital, Xuzhou Medical College, Xuzhou, Jiangsu, China.

OBJECTIVE: Adolescent girls with polycystic ovary syndrome (PCOS)
manifest neuroendocrine derangements after the onset of puberty, character-
ized by a rapid LH pulse frequency. The early mechanism underlying the pu-
bertal regulation of the GnRH/LH pulsatile release in adolescents with PCOS
remains uncertain. The aim of the study was to determine the effects of pre-
natal androgen exposure on the GnRH pulse and LH secretion at puberty.
DESIGN:We administrated DHT to pregnant rats and observed serum LH

levels and hypothalamic genes expression in female offspring from postnatal
4 to 8 weeks.
MATERIALS AND METHODS: At the age of 4,6 and 8 weeks, we

measured the level of serum LH and evaluated Kissl,NKB,ObRb mRNA
levels in the hypothalamic arcuate nucleus of PCOS rats. Kisspeptin,
NK3R agonist and Leptin were intracerebrally injected into the lateral cere-
bral ventricle of 6-week-old PCOS rats. The serum LH were measured
0,15,30 and 60 min after administration.
RESULTS: The 6-week-old prenatally androgenized (PNA) female rats

exhibited significantly elevated LH pulse frequency. The hypothalamic
expression of NKB and ObRb mRNA in the PNA rats remarkably increased
before puberty and remained high during puberty. However, increased Kiss1
mRNA levels were detected only after the onset of puberty. Exogenous
Kisspeptin, NK3R agonist and Leptin exerted tonic stimulation of GnRH
neurons and increased LH secretion in pubertal PNA rats. Moreover, Leptin
upregulated Kiss1 mRNA expression in the hypothalamus of pubertal PNA
rats; however, pretreatment with a Kisspeptin antagonist failed to suppress
the elevated serum LH levels stimulated by Leptin, indicating that the stim-
ulatory effects of Leptin may be conveyed indirectly to GnRH neurons via
other neural components, rather than through the Kisspeptin-GPR54
pathway.
CONCLUSION: These findings showed that NKB and Leptin play an

essential role in the activation of GnRH neurons and initiation of increased
LH pulse frequency in pubertal PNA rats. Kisspeptin may coordinate their
stimulatory effects on LH release.
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EVALUATING RISK VARIANTS FOR KOREAN WOMEN WITH
POLYCYSTIC OVARY SYNDROME IN WOMEN OF EUROPEAN
ETHNICITY. H.-J. Kim,a A. Bjonnes,b R. Saxena,b C.Welt.c aObstetrics
and Gynecology, Seoul National University Bundang Hospital, Seongnam,
Gyeongi, Korea; bAnesthesia and Critical Care, Massachusetts General Hos-
pital, Boston, MA; cReproductive Endocrine, Massachusetts General Hospi-
tal, Boston, MA.
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OBJECTIVE: Recent genome-wide association studies have identified
variants that are associated with risk for polycystic ovary syndrome
(PCOS) in women of Korean ethnicity. We hypothesized that these ge-
netic variants also result in risk for PCOS in women of European
ethnicity.

DESIGN: Subjects were U.S. women of reported European ethnicity,
aged 18 to 45 years, with PCOS as defined by NIH criteria (n¼522) and con-
trols with regular menstrual cycles and no signs of hyperandrogenism
(n¼472).

MATERIALS ANDMETHODS: DNAwas genotyped using the OmniEx-
press (Illumina). Forty-one SNPs were selected with a p value of < 10-4 for
association in women of Korean ethnicity. X2 analysis was used to compare
allele frequencies in women with PCOS and controls carrying the variants. A
p value% 0.001 was considered significant to account for multiple testing of
41 independent variants.

RESULTS: Four variants were nominally associated with PCOS
(rs10492118, rs7666129, rs10488602 and rs11678092; all p<0.05). Howev-
er, none remained significant after correction for multiple testing.

CONCLUSION: Risk variants that are associated with PCOS in women of
Korean ethnicity are not replicated in women of European ethnicity. Replica-
tion in additional subjects will be necessary.

Supported by: R01HD065029.
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THE ‘‘PULSE’’ DIET & PCOS. D. R. Chizen,a S. Serrao,a J. Rooke,c

L. McBreairty,b R. A. Pierson,a P. Chilibeck,c G. Zello.b aObstetrics, Gyne-
cology & Reproductive Sciences, University of Saskatchewan, Saskatoon,
SK, Canada; bPharmacy and Nutrition, University of Saskatchewan, Saska-
toon, SK, Canada; cKinesiology, University of Saskatchewan, Saskatoon,
SK, Canada.

OBJECTIVE: Lifestyle changes are recommended to restore ovulation
and fertility, decrease obesity and prevent risks for serious conditions
such as diabetes, heart disease, and uterine cancer. We evaluated the in-
fluence of dietary pulses (lentils, chickpeas, peas, beans) & National
Cholesterol Education Program Therapeutic Lifestyle Changes Diet on
metabolic changes in women with PCOS. We hypothesized that for
women with PCOS on a 16 week diet combined with exercise: 1) body
fat, time between menstrual bleeds & insulin resistance would decrease;
2) a pulse-based diet would have greater metabolic effects than a TLC
Diet.

DESIGN: Women with PCOS were randomized to a Pulse (n¼14) or Na-
tional Cholesterol Education Program Therapeutic Lifestyle Changes (TLC)
Diet (n¼7) for 16 weeks.

MATERIALS AND METHODS: Body fat mass and body fat percent
were calculated using dual x-ray absorptiometry (DEXA) scans (n¼19).
Menstrual histories were taken before the study; bleeds were recorded dur-
ing the study (n¼17). Fasting glucose & insulin levels during fasting
glucose tolerance tests were measured at the beginning and end of the
study (n¼21). Homeostatic model assessment (HOMA) scores were calcu-
lated using the formula: [glucose x insulin/22.5]. Wilcoxon signed-rank
tests were used to compare measures of all subjects before and after the
intervention. To evaluate the effect of a pulse-based diet, the change var-
iable was analyzed using the NPAR1WAY procedure. Alpha was set
at 0.05.

RESULTS: Body fat mass and body fat percent decreased after the
intervention (p¼0.0003, p¼0.0005, n¼19). A decrease was observed
in average length (p¼0.03, n¼17) and longest time between menstrual
bleeds (p¼0.005, n¼17). Fasting insulin levels and HOMA-IR scores
decreased after the intervention (p¼0.01, p¼0.03, n¼21). There was a
tendency toward a difference when analyzing pulse and TLC arms
separately in insulin scores and HOMA-IR scores (p¼0.06, p¼0.08,
n¼21).

CONCLUSION: Exercise combined with either a pulse–based or TLC
diet mediate a decrease in body fat, the time between menstrual bleeds,
and insulin resistance. Changes in menstrual bleeding patterns may be
used as a marker for improved metabolic health. Early diet/exercise inter-
vention is needed during reproductive years to educate women to initiate
health preserving strategies and decrease risks for serious health prob-
lems.

Supported by: This project was Supported by the Saskatchewan Pulse
Growers and Agriculture Agri-Food Canada (Cluster Program).
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COMPARISON BETWEEN IVF ANTAGONIST PROTOCOL
VERSUS IVM PROTOCOL TO TREAT INFERTILE PCOS PA-
TIENTS. A PROSPECTIVERANDOMIZED STUDY. PRELIMINARY
RESULTS. T. Shavit, E. Shalom-Paz, M. Michaeli, A. Ellenbogen. Ob-
stetrics & Gynecology Department IVF Unit, Hillel Yaffe Medical Center,
Hadera, Israel.

OBJECTIVE: Triggering ovulation with GnRH-agonist in GnRH antago-
nist protocols can prevent Ovarian-HyperStimulation Syndrome (OHSS) in
PolyCystic Ovarian Syndrome (PCOS) patients. However large amounts of
gonadotropins are used.In-Vitro Maturation (IVM) may be a potential alter-
native for these patients, without exposure to gonadotropins and risk of
OHSS. The aim of this study was to compare the outcomes of IVM versus
antagonist protocols in PCOS patients.
DESIGN: A prospective randomized controlled trial.
MATERIALS AND METHODS: PCOS patients were enrolled randomly

to IVM or antagonist protocol. Patients in IVM group were primed with
150IU rFSH for 3 days and hCG . Patients in the antagonist protocol were
treated routinely. The two groups were compared regarding the number of
oocytes retrieved, maturation rate / mature oocytes, fertilization and cleavage
rates, quality of embryos, OHSS and ongoing pregnancy rates.
RESULTS: 11 and 10 patients were recruited so far for antagonist and

IVM protocol. No significant differences in number of mature oocytes
(11.2�5.7 vs.12.2�8.45), fertilization rate (73% vs. 67%) and top quality
of embryos (45.3% vs. 43.9) were observed. The average dose of gonadotro-
pins in the antagonist protocol was 1461 IU�560IU per cycle, compared to
382�108IU in the IVMgroup (p< 0.001) . Pregnancy rates were comparable
- only 9% (1/11) in the antagonist (surprisingly low compared to previous
data from our unit of 38% ) and 40% in the IVM group (4/10) (p¼0.102).
No OHSS developed.
CONCLUSION: IVM protocol may be an alternative for infertile women

with PCOS who desire to prevent potential adverse effects of gonadotropins
treatment and prevent OHSS. These preliminary data demonstrate that IVM
has comparable results to standard IVF treatments.

REPRODUCTIVE HORMONES
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REGULAREXERCISE INCREASESREPRODUCTIVEOUTCOMES
OF AGED FEMALE IN MOUSE MODEL. B. S. Joo,a Y. J. Chang,a

J. K. Joo,b J. S. Koo,a H. S. Moon,a K. S. Lee.b aIVF-Busan Center for Re-
productve Medicine, Good Moonhwa Hospital, Busan, Korea; bDepartment
of Obstetrics and Gynecology, Medical Research Institute, Pusan National
University School of Medicine, Busan, Korea.

OBJECTIVE: Advancing females’ age remains a fastidious problem in
infertility treatment. This study was aimed to investigate the effect of regular
exercise on the reproductive outcome of aged female using mouse model.
DESIGN: Controlled experimental study.
MATERIALS AND METHODS: Twenty of C57BL inbred female mice

of 32 weeks were constituted. Ten 10 mice were forcefully exercised by
illuminating incandescent lights (60 Watts, 220V), placed on the top of
the cage, starting at 11:100 a.m. for 30 minutes daily. The remaining 10
mice served as control without forceful exercise, After 4 weeks, the female
mice were mated with the same strained individual male mice of 12 weeks
during 2 weeks maintaining the exercise protocol. Then the outcome of
pregnancy was observed for subsequent 2 weeks. Mice that were not preg-
nant were re-mated during 2 weeks and re-examined for the outcome of
pregnancy the following 2 weeks. The expression of vascular endothelial
growth factor (VEGF) and endothelial nitric oxide synthase (eNOS) were
evaluated in ovaries of both groups by western blot analysis and immuno-
histochemistry.
RESULTS: The total number of pregnant mice was 8 (80%) in the exercise

group and 2 (20%) in the control group (P<0.05). The number of pregnant
mice within the first 6 weeks was 5 in the exercise group and one in the con-
trol group. The mean number of offspring was significantly higher in the ex-
ercise group (8.5) than the control group (6.5) (P < 0.05). VEGF expression
was increased in the exercise group, but eNOS expression was not different in
both groups.
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CONCLUSION: These results demonstrate that regular exercise in aged
female improves their reproductive outcomes. This effect of exercise may
be associated with the stimulation of ovarian function by increasing VEGF
expression.
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OBESITY ADVERSELY AFFECTS INTERACTION BETWEEN
ANTI-MULLERIAN HORMONE (AMH) AND AGE AMONG AFRI-
CAN AMERICAN (AA) BUT NOT CAUCASIAN (C) WOMEN.
V.Moy, S. Jindal, H. Lieman, E. Buyuk. Montefiore Institute for Reproduc-
tive Medicine and Health, Hartsdale, NY.

OBJECTIVE: To determine the effect of obesity on interaction between
AMH and age among women from different racial backgrounds.

DESIGN: Retrospective controlled study at a university-based reproduc-
tive endocrinology and infertility (REI) clinic.

MATERIALS AND METHODS: Medical records of reproductive age
women (age 22-46) undergoing fertility workup from January 2012 to
March 2014 and who had AMH levels measured as part of their evaluation
were reviewed. Age, AMH, body mass index (BMI), self-reported race, eti-
ology of infertility, gravidity, parity, smoking history, maximum serum
early follicular follicle stimulating hormone (FSH) levels, antral follicle
count (AFC), average ovarian volume (AOV), and history of ovarian sur-
gery, chemo- or radio-therapy were recorded. Women with identified med-
ical conditions or iatrogenic interventions that could diminish their ovarian
reserve or those whose race were not reported or available were excluded
from the study. STATA was used for data analysis. Pearson and Spearman
rank correlations, ANOVA, Kruskal-Wallis, Chi-square tests were used.
Data are given as mean � SD and p<0.05 was considered statistically sig-
nificant.

RESULTS: Of 267 medical records reviewed, 206 were included in the
study and comprised of 64 AA, 88 C, 36 Hispanic (H) and 18 Asian (A)
women. All 4 groups (AA, C, H, A) showed no differences in mean age,
AMH, parity, maximum early FSH, AFC, AOV, smoking history, or etiol-
ogy of infertility. AA women had greater mean BMI compared to C and
A women (30.9�0.9 vs 26.2�5.9 vs 24.7�4.9, p<0.001) and greater
gravidity compared to C women (1.9�2.1 vs 1.1�1.9, p¼0.01). There
was a strong negative correlation between age and AMH for the entire study
population (r¼-0.57, p<0.0001) and for each group (AA: r¼-0.45,
p¼0.0002, C: r¼-0.6, p<0.0001, H: r¼-0.56, p¼0.0003, A: r¼-0.77,
p¼0.0002). When categorized by BMI subgroups, the negative correlation
between age and AMH became stronger with increasing BMI for AA
women (BMI 25-29.9: r¼-0.4, p¼0.07; BMI 30-34.9: r¼-0.55, p¼0.01,
BMIR35: r¼-0.66, p¼0.01). No such correlation was observed among C
women. Numbers of AA women with BMI <25, and H and A subgroups
were too few for analysis.

CONCLUSION: The negative correlation between age andAMHbecomes
stronger among AA women with increasing BMI, suggesting that obesity
may affect ovarian reserve more strongly among AA women, compared to
C women. However, a larger cohort of women is needed for analysis to sup-
port this conclusion and to explore similar associations among H and A
women.
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THE PROGESTERONE-TO -ESTRADIOL RATIO AS A PREDIC-
TIVE FACTOR TO IDENTIFY COMPETENT OOCYTES
COHORTS. S. Rogel, N. Szlarb, M. Guijarro, M. A. Fernandez,
J. Aizpurua. IVF Spain, Alicante, Spain.

OBJECTIVE: To determine whether a progesterone-to-estradiol (P4/E2)
ratio the day of triggering with agonists in oocyte donation (OD) cycles using
antagonist protocols, would be a predictor to identify stimulations with a high
number of competent oocytes according to blastocyst formation and implan-
tation rate.

DESIGN: Prospective study including a total of 141 fresh Egg Donation
cycles performed between September and December 2013 at a private
fertility center. In a previous study, a curvilinear regression model (data un-
published) was performed to find relation between the P4/E2 ratio and the
chance of clinical pregnancy (81 OD cycles). This algorithm is composed
by two limits; upper limit: P4/no ovo¼0.022*e(0.013*E2/noovo) ; lower limit :
P4/no ovo¼0.01*e(0.006*E2/noovo) ). Patients inside both limits were consid-
ered as good prognosis. This model was applied prospectively in our popu-

lation study, generating 2 groups: good prognosis and bad prognosis group.
Target variables: blastocyst rate, clinical pregnancy, implantation and abor-
tion rate.
MATERIALSANDMETHODS: Donors aged 21-31, with at least 1 pre-

vious successful OD cycle, stimulated with rFSH 225IU/day in antagonist
protocol, triggered with agonist in proposed pattern. Recipients aged 35-
45, with synchronized substituted cycle as endometrial preparation. Uter-
ine, severe seminal pathologies and cryotransfers excluded. Plasmatic
estradiol and progesterone levels measured in donors on triggering day.
After segregation based on our regression model, both groups were com-
parable regarding donors age, diameter of leading follicle, stimulation
days, recipient age, endometrial thickness, number of transferred embryos
and transfer quality. For statistical analysis, Student’s Test for Blastocyst
and implantation rate, and chi square test for clinical pregnancy and abor-
tion rate.
RESULTS: See results on the table below:

RESULTS

Variable
Good

prognosis group
Bad

prognosis group P

Blastocyst rate (%) 68.3 � 10.6 48.1 � 18.2 <0,01
Implantation rate (%) 47.5 � 7.2 35.2 � 10.2 <0,01
Pregnancy rate (%) 59/81 (72.8) 31/60 (51,6) <0,01
Abortion rate (%) 10/81 (12.3) 8/60 (13.3) ns

CONCLUSION: The progesterone-to -estradiol ratio measured the
day of the agonist administration in an oocyte donation program with
good prognosis donors may be useful as a predictor to identify better
competent oocytes cohorts, based in improvements in terms of blasto-
cyst formation, implantation and pregnancy rates. More studies are
needed to confirm these data, not only in oocyte donor, but in ovarian
stimulation patients. Based on this purpose, a multicenter study is
ongoing.
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DO ANTI-MULLERIAN HORMONE (AMH) LEVELS PREDICT
THE OPTIMAL CLOMIPHENE CITRATE (CC) DOSAGE IN
POLYCYSTIC OVARIAN SYNDROME (PCOS) AND NON-PCOS
PATIENTS UNDERGOING CC STIMULATED IUI (CC/IUI)?
C. Mullin,a V. Libby,a A. Ulrich,a M. Lesser,b A. Hershlag.a aCenter for
Human Reproduction, North Shore Long Island Jewish Health Systems,
Manhasset, NY; bBiostatistics Unit, Feinstein Institute for Medical Research,
Manhasset, NY.

OBJECTIVE: AMH has been used as an important biomarker of ovarian
activity. In non-PCOS patients, low AMH levels have been used in IVF to
indicate diminished ovarian reserve and, according to some studies, lower
pregnancy rates. It is unclear whether AMH can be similarly utilized in pa-
tients with PCOS. This study was designed to examine the predictive value of
AMHwith respect to optimal CC dosing in PCOS versus non-PCOS patients
undergoing CC/IUI.
DESIGN: Retrospective cohort study.

Clinical Pregnancy Rate (n) According to CC dosage and AMH in PCOS and non-

PCOS patients

CC Dosage
in Non-PCOS

CC Dosage
in PCOS

50 100 150 50 100 150

AMH
0-0.9

11.4 (35) 7.0 (57) 11.1 (9) 0 (2) 0 (1) -

AMH
1-2.9

8.8 (34) 10.9 (64) 28.6 (7) 67.0 (15) 25.0 (16) 50.0 (2)

AMH
3-4.9

17.6 (17) 22.2 (18) 0 (4) 33.3 (3) 22.2 (9) 0 (4)

AMH
R 5

30.0 (10) 33.3 (15) 0 (4) 16.7 (18) 36.4 (22) 66.7 (3)
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MATERIALS AND METHODS: Of 502 cycles in 179 couples between
2012 -2013, there were 103 IUI cycles in 45 women with PCOS. There
were 399 IUI cycles in 134 non-PCOS patients. PCOS patients were diag-
nosed according to the Rotterdam criteria. Patients were further subdivided
into groups based on AMH levels and CC dose. Patients underwent IUI on
two sequential days following either a LH surge or hCG trigger when the
lead follicle was >20 mm. CPR was defined as a positive fetal heart rate de-
tected by ultrasound. The generalized linear mixed model was used to detect
statistical significance.

RESULTS: In non-PCOS patients, the CC dose required to achieve a
pregnancy never exceeded 100mg with AMH >3. With AMH<3, increase
to 150 mg was frequently required to achieve a pregnancy. No statistical
significance could be found due to lack of conversion of the generalized
linear mixed model.

CONCLUSION: In our patient population, AMH levels did not help to
accurately predict the optimal initial CC dose in the treatment of PCOS pa-
tients. In non-PCOS patients, high AMH may indicate better fertility poten-
tial, with lower CC doses required to achieve a pregnancy.

P-395 Wednesday, October 22, 2014

IS ANTI-MULLERIAN HORMONE (AMH) ASSOCIATED WITH
PRETERM BIRTH? RESULTS FROM THE EFFECTS OF ASPIRIN
ON GESTATION AND REPRODUCTION (EAGER)
TRIAL. S. M. Zarek,a E. F. Schisterman,a E. M. Mitchell,a A. Lynch,b

D. Faraggi,c S. L. Mumford.a aNIH, Rockville, MD; bUniversity of Colo-
rado, Aurora, CO; cUniversity of Haifa, Haifa, Israel.

OBJECTIVE: Although recent studies suggest that lower AMH is associ-
ated with adverse obstetric outcomes like preeclampsia, less is known about
an association with preterm birth. The objective was to assess a possible as-
sociation between preconception AMH levels with preterm.

DESIGN: Secondary analysis of a multicenter, block-randomized, double-
blind, placebo-controlled clinical trial.

MATERIALS AND METHODS: 1228 women attempting pregnancy,
aged 18–40 years, with one to two prior pregnancy losses and no history
of infertility, pelvic inflammatory disease, tubal occlusion, endometriosis,
anovulation, uterine abnormality, or polycystic ovarian syndrome were
included. Women were randomized to preconception-initiated daily
low-dose aspirin or placebo. The primary outcome for this analysis was
preterm birth (defined as a living infant born before 37 weeks and
0 days gestation). AMH was assayed using the Gen II ELISA assay
(Beckman-Coulter) at the baseline visit before randomization. AMH
was clinically categorized and verified by data analysis into low (<1.25
ng/mL), normal (1.25 to 4.0 ng/mL), and high (>4.0 ng/mL). The
Mann Whitney test was utilized to evaluate AMH levels by preterm birth
status. Relative Risk (RR) and 95% confidence intervals (CIs) for preterm
birth by AMH categories were estimated using generalized linear models
adjusted for age.

RESULTS: Women were followed for up to six menstrual cycles with
N¼776 (72%) achieving pregnancy and N¼51 (9%) with a preterm birth.
Women were predominately of white race (95.6%) with a mean age of
28.9 years (standard deviation (SD) 4.7) and body mass index (BMI) of
26.1 (SD 6.5). Mean AMH among women with a preterm birth were 3.4
ng/ml (SD 2.6) compared to women without a preterm birth at 3.6 (2.7)
(p¼0.81). There were no significant associations between AMH and preterm
birth in women with low AMH (<1.25 ng/mL) (RR¼0.72, 95% CI 0.30, 1.7)
or high AMH (>4.0 ng/mL) (RR¼0.78, 95% CI 0.43, 1.4) compared to
women with normal AMH levels after adjustment for age.

CONCLUSION: Although AMH has been recently associated with pre-
eclampsia and pregnancy loss, AMH was not associated with preterm birth
in women with normal fertility, suggesting that AMH may be a more of a
marker of ovarian and reproductive vasculature, thus affecting vascular dis-
eases of pregnancy.

Supported by: Intramural Research Program, DIPHR, PRAE.
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CLINICAL, HORMONAL, AND METABOLIC PARAMETERS IN
WOMEN WITH SUBCLINICAL HYPOTHYROIDISM AND POLY-
CYSTIC OVARY SYNDROME. M. A. Bedaiwy,a M. Y. Abdelrahman,b

S. Lisonkova,a D. Henry,b F. Abdelhafez,c W. Hurd.b aObstetrics and Gyne-
cology, University of British Columbia, Vancouver, BC, Canada; bObstetrics
and Gynecology, University Hospitals of Cleveland, Cleveland, OH; cObste-
trics and Gynecology, Assiut University, Assiut, Egypt.

OBJECTIVE: To evaluate the relationship between clinical, endocrine and
metabolic parameters in womenwith polycystic ovary syndrome (PCOS) and
normal thyroid function or subclinical hypothyroidism (SCH).
DESIGN: A cross-sectional cohort study.
MATERIALS AND METHODS: Women diagnosed with PCOS accord-

ing to the Rotterdam criteria (n¼137). Clinical, hormonal, and metabolic pa-
rameters were evaluated. SCH was defined as TSH levels >2.5 mIU/L. The
clinical, endocrine andnmetabolic parameters PCOS and SCH have been
evaluated independently. The combined effect of both conditions on these pa-
rameters was not appropriately studied. This study evaluated whether SCH in
women with PCOS affects those parameters. We used t-test and chi-square
test to assess the statistical significance of potential differences.
RESULTS: The mean age of the 137 women was 29.1 years. Mean body

mass index was 35.3 kg/m(2). Thyroid function was normal in 107 (78.1%)
women, and had SCH 30 (28.0%). The mean values for endocrine param-
eter in both group, respectively, were similar: fasting plasma glucose (FPG)
was 89.3 vs 91.9 mmol/L, 2-hour glucose tolerance test (GTT) was 109.5
vs 111.2 mmol/L, hemoglobin A1c (HbA1c) was 5.6 vs 5.7 %, insulin
resistance measures using homeostasis model assessment (HOMA) was
4.9 vs 4.8, fasting insulin levels were 22.2 vs 21.8 and insulin levels at 2
hours after 75 glucose load were 125.2 vs 119.4. None of the measures
differed significantly between the groups. However, women with SCH
were more likely to have abnormal fasting glucose level (abnormal >99
mmol/L; 30.0% vs 13.1%, p¼0.03) and abnormal insulin resistance
(abnormal HOMA values >2.5; 83.3% vs 58.9%, p¼0.01) as compared
with women without SCH, respectively. Differences in metabolic measures
including cholesterol (178.3 vs 186.2 mg/dl), LDL (107.8 vs 106.0 mg/dl),
HDL (46.7 vs 47.7 mg/dl) and triglycerides (117.0 vs 134.5 mg/dl) between
women with PCOS only and women with PCOS and SCH, respectively,
were not statistically significant. BMI index did not differ in between the
group (35.3 vs 35.2 kg/m2).
CONCLUSION: In women with PCOS, those with SCH have similar

metabolic and endocrine parameters. However, women with SCH were
more likely to have impaired fasting glucose tolerance and impaired insulin
resistance.
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INFLUENCE OF CLOMIPHENE CITRATE ON BMI AND CHOLES-
TEROL LEVELS IN THE TREATMENT OF
HYPOGONADISM. D. Lee, M. Wosnitzer, A. Winter, D. Paduch. Weill
Cornell Medical Center, NY, NY.

OBJECTIVE: Recent studies have highlighted the possible modulation of
cardiovascular risk factors by testosterone treatment. Clomiphene citrate
(CC) is a selective estrogen receptor modulator that can be used for the treat-
ment of male hypogonadism. However, there is minimal reported outcome
data regarding possible effects of long-term CC treatment on BMI or serum
cholesterol levels. We sought to evaluate serum cholesterol levels in men
receiving CC for hypogonadism.
DESIGN: After institutional review board approval, a retrospective review

was performed on a prospectively collected database of hypogonadal men
undergoing medical therapy.
MATERIALS ANDMETHODS: Overall ninety-nine men received 25-50

milligrams of CC daily for the treatment of hypogonadism from 2008 to
2013. Clinical data was collected including duration of treatment, body
mass index (BMI), and serum testosterone, luteinizing hormone (LH), folli-
cle-stimulating hormone (FSH), and cholesterol levels.Potential increased
cardiovascular risk was defined as the presence of any of the following:
HDL<40, LDL>130, total cholesterol>240, triglycerides>200.
RESULTS: Overall, the median age was 39 years (IQR 33-48) and men un-

derwentCC therapy for amedianof 13months (IQR7.1-25.4); 56men (56.6%)
underwent therapy for more than one year, and 29 (29.3%) underwent therapy
formore than two years.At baseline,medianBMIwas 26.4 and19men (22.1%)
were obese (BMIR30).MedianBMI following treatment was not significantly
changed (p>0.05).Median total testosterone level increased to 524 and 339 af-
ter one and two years, respectively, of CC therapy, compared with baseline of
284 ng/dL (p<0.01). Thirty-eight (73%) of the men had at least one cardiovas-
cular risk factor at baseline. After one and two years of CC therapy, the rate re-
mainedhigh (>70%).Most of the effectwasdrivenby the presenceof lowHDL
levels (HDL<40) in 54% and 62%ofmen undergoing one and two years ofCC
therapy, respectively. The levels of LDL, HDL, total cholesterol, and triglycer-
ides did not significantly change with CC therapy (p>0.05).
CONCLUSION: CC therapy did not significantly alter BMI or cholesterol

levels in hypogonadal men. However, a high percentage of men in this
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population had significant cardiovascular risk factors because of increased
cholesterol at baseline, with low HDL levels which did not improve with
CC treatment. Prospective trials will be needed to validate these findings
and can be used to help counsel patients and guide management.

Supported by: Theresa and Frederick Dow Wallace Fund of NYCT.
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ASSOCIATION OF ANTI-MULLERIAN HORMONE (AMH) AND
PREGNANCY LOSS. S. M. Zarek,a E. F. Schisterman,a

E. M. Mitchell,a R. M. Silver,b J. H. Segars,a S. L. Mumford.a aNIH, Be-
thesda, MD; bUniversity of Utah, Salt Lake City, UT.

OBJECTIVE: Developing literature suggests lower AMH is associated
with adverse obstetric outcomes like preeclampsia, but less is known about
the association with pregnancy loss. The objective was to assess a possible
association between preconception AMH levels with pregnancy loss.

DESIGN: Secondary analysis of a multicenter, block-randomized, double-
blind, placebo-controlled clinical trial.

MATERIALS ANDMETHODS: 1228women attempting pregnancy, aged
18–40 years, with one to two prior pregnancy losses and no history of infertility,
pelvic inflammatory disease, tubal occlusion, endometriosis, anovulation, uter-
ine abnormality, or polycystic ovarian syndrome were included. Women were
block-randomized by center in a 1:1 ratio to preconception-initiated daily
low-dose aspirin or placebo. The primary outcomewas pregnancy loss (defined
as chemical or clinical loss,< 20weeks gestation).AMHwas assayed using the
Gen II ELISA assay (Beckman-Coulter) at the baseline visit before randomiza-
tion. AMH was clinically categorized and verified by data analysis into low
(<1.25 ng/mL), normal (1.25 to 4.0 ng/mL), and high (>4.0 ng/mL). Relative
Risk (RR) and 95% confidence intervals (CIs) for pregnancy loss by AMH cat-
egories were estimated using generalized linear models adjusted for age.

RESULTS: Women were followed for up to six menstrual cycles with
N¼776 (72%) achieving pregnancy and N¼193 (18%) having a loss.Women
were mostly of white race (95.6%) with a mean age of 28.9 years (standard
deviation (SD) 4.7) and body mass index (BMI) of 26.1 (SD 6.5). AMH was
significantly associated with age (p¼0.0001) but not associated with treat-
ment group (low-dose aspirin or placebo), BMI, number of prior losses,
race or tobacco use. After adjusting for age, women with low (<1.25 ng/
mL) versus normal AMH levels had an increased risk of pregnancy loss
(RR¼1.7, 95% CI 1.1, 2.6) whereas women with high AMH (>4.0 ng/mL)
had no significant increased risk of pregnancy loss compared to women
with normal AMH levels (RR¼ 1.2, 95% CI 0.78,1.7).

CONCLUSION: Low AMH levels were associated with higher pregnancy
loss, suggesting a woman with low AMH who is able to achieve pregnancy
may require counseling for increased risk of subsequent loss. The association
of AMH to vascular diseases of pregnancy underscore the role of AMH as a
marker of ovarian and reproductive vasculature. To our knowledge, this is the
first report of a significant association between AMH levels and pregnancy
loss among women with normal fertility.

Supported by: Intramural Research, DIPHR, PRAE.
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HYPOTHYROIDISM IN RECIPIENTS DECREASES LIVE BIRTH
RATE IN DONOR-RECIPIENT (DR) IN-VITRO FERTILIZATION
(IVF)CYCLES. M.D. Johnson,a A. Althouse,b A. N.Wakim.a aDepartment
of Obstetrics, Gynecology and Reproductive Sciences, Magee-Womens Hospi-
tal of University of Pittsburgh Medical Center, Pittsburgh, PA; bDepartment of
Obstetrics, Gynecology and Reproductive Sciences, Magee-Womens Research
Institute, University of Pittsburgh School of Medicine, Pittsburgh, PA.

OBJECTIVE: To determine if oocyte donors’ or recipients’ TSH levels
during DR IVF cycles affect the pregnancy rates in recipients who undergo
a fresh embryo transfer.

DESIGN: Retrospective cohort study in a university hospital-based prac-
tice.

MATERIALS AND METHODS: We reviewed 358 DR IVF cycles from
141 oocyte donors and 314 recipients between November 2002 and April
2013. We included cycles in which the oocyte donor had a TSH level prior
to stimulation and the recipient had a TSH level prior to a fresh transfer.
The recipients and donors were divided into 3 groups: Normal (NT) (TSH
<2.5), Subclinical Hypothyroidism (SH) (TSH R2.5 and <5), and Clinical

Hypothyroidism (CH) (TSH R5). ANOVA was used to compare implanta-
tion (IMP), clinical pregnancy (CP), miscarriage (SAB), and live birth
(LB) rates among various groups. A stepwise logistic regression was per-
formed to determine the factors associated with a LB.
RESULTS: Pregnancy occurred in 43.2% (92/213) of DR IVF cycles

where a fresh embryo transfer occurred. The average number of embryos
transferred was similar for recipients with NT (mean¼1.8), SH (1.8), and
CH (1.5). Recipients with CH had the lowest IMP rate (46.2% vs. 56.5%
for SH and 63.8% for NT), lowest CP rate (38.5% vs. 54.3% for SH and
52.6% for NT), and highest SAB rate (8.3% vs. 2.2%% for SH and 5.7%
for NT); these differences were not statistically significant. There was a
significantly decreased probability of LB in recipients with CH (21.7%
vs. 44.0% in NT [p¼0.04] and vs. 48.9% in SH [p¼0.03]). This was
consistent regardless of the donor’s thyroid status. Models adjusting for
donor age and recipient lining trended towards an association between
CH and likelihood of LB (OR¼0.31, 95% CI [0.09, 1.01], p¼0.057).
There was no significant association between donor thyroid function
and LB.

Percentage Pregnancy Outcomes, by Recipient Thyroid Status

Recipient Thyroid
Status Implantation

Clinical
Pregnancy Miscarriage

Live
Birth

Normal 63.8 52.6 5.7 44.0
Subclinical

Hypothyroid
56.5 54.3 2.2 48.9

Hypothyroid 46.2 38.5 8.3 21.7
Total 60.3 51.3 5.2 43.2

CONCLUSION: Recipient TSH levels but not oocyte donor TSH levels
affect pregnancy rates in DR IVF cycles with a fresh embryo transfer. The
data presented here demonstrate that TSH levels have more of an effect on
the endometrium than on oocyte quality.
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LEVONORGESTREL DECREASES TISSUE PLASMINOGENACTI-
VATOR LEVELS THROUGHTHEANDROGENRECEPTOR IN HU-
MANENDOMETRIALENDOTHELIALCELLS. T. Pakrashi, T. Jacot,
S. Godbout, D. F. Archer. Obstetrics and Gynecology, Jones Institute for
Reproductive Medicine-Eastern Virginia Medical School, Norfolk, VA.

OBJECTIVE: Heavy menstrual bleeding (HMB) affects almost 18 million
women in the United States, leading to a loss of quality of life and decreased
productivity. The Levonorgestrel Intra Uterine System is a highly effective first
line treatment in reducing blood loss in HMB. However, the exact mechanism
by which it affects the coagulation cascade remains unknown. The plasmin-
ogen activator system is an important pathway that controls fibrin clot forma-
tion and dissolution through regulation of plasmin. Very little is known about
the role of this system in HMB.We recently observed a decrease in tissue plas-
minogen activator (tPA) levels in human endometrial endothelial cells
(HEECs) exposed to levonorgestrel (LNG) but not progesterone in vitro.
This decrease in tPA shifts the hemostatic balance in favor of coagulation.
The aim of this study is to determine whether LNG decreases tPA levels in
HEECs through androgen receptors present on endometrial endothelial cells.
DESIGN: In vitro cell culture study.
MATERIALS AND METHODS: Immortalized HEECs were cultured in

endothelial cell culture media for 6 days. The cells were steroid starved by
culturing them in phenol red free media containing 5% stripped fetal bovine
serum, with additives present in regular growth media for 2 days. For
androgen receptor western blot experiments, either ethanol (control), 100
nM of progesterone or LNG was added to cells phenol red free media with
0% FBS and no additives. For androgen receptor blockade experiments,
ethanol (control), 100 nM of LNG, 100 nM of LNG with 100 nM of Fluta-
mide, an androgen receptor blocker, was added to cells cultured in phenol
red free media with 0% FBS and no additives. Cells were lysed and culture
media were collected after 24 hours of treatment.
RESULTS: The androgen receptor was detected at 110 kD from sample ly-

sates bywestern blot. An ELISA performed on culturemedia confirmed a sta-
tistically significant decrease in tPA levels in cells treated with LNG
(71.50�14.80%of control) (n¼4, p<0.05 vs control). However, this decrease
was blocked by the addition of flutamide (101.3�31.05% of control).
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CONCLUSION: The androgen receptor is present on HEECs. The abroga-
tion of the decrease in tPA levels by addition of flutamide suggest that the
procoagulatory effect of LNG onHEECs is mediated via the androgen recep-
tor. This is clearly feasible since LNG is a highly androgenic synthetic pro-
gestin. This in vitro finding suggests a direct role of the endometrial
endothelial cell in response to LNG in women with HMB.

Supported by: Department of OBGYN-EVMS.
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ASSAY DIFFERENCES IMPACT CRITICAL DECISION MAKING
VALUE. K. Maas,a K.-H. Nguyen,c A. Modest,a M. Hacker,a

C. Campbell,b A. Penzias.a aBeth Israel Deaconess Medical Center, Boston,
MA; bBoston IVF, Waltham, MA; cReproductive Medicine Associates of
Philadelphia, Mechanicsburg, PA.

OBJECTIVE: Decisions to cancel, continue or convert to a cryopreserva-
tion IVF cycle are made based upon progesterone levels. Multiple platforms
and assays exist for progesterone testing and their variability affects the test’s
utility. We aim to evaluate: 1) variability between fresh and frozen samples 2)
variability between platforms and 3) variability between assays.

DESIGN: Retrospective study of 239 consented women undergoing treat-
ment at Boston IVF.

MATERIALS ANDMETHODS: 8ml of serum was collected from each
participant and aliquoted. Each aliquot was tested for estradiol, LH, FSH,
hCG and progesterone. A fresh sample was run on the platform at the
collection site. Remaining aliquots were frozen and tested on the
following assay and platform combinations: A) Immulite 1000 Assay 1
B) Immulite 1000 Assay 2 C) Immulite 2000 Platform 1 and D) Immulite
2000 Platform 2. Spearman correlation coefficients were calculated. Pro-
gesterone correlations were stratified by progesterone level: <1.2ng/ml,
<2ng/ml and >3ng/ml.

RESULTS: Correlation coefficients for estradiol, LH, FSH and hCG were
R0.86. Progesterone correlations for fresh and frozen samples using the
same assay and platform were R0.89 (all p<0.0001). Progesterone intra-
assay correlations ranged from 0.67 to 0.97. Stratification by progesterone
level highlighted poor correlation in clinically relevant levels: <1.2ng/ml
and <2ng/ml. Using progesterone of R1.2ng/ml as an indication for cryo-
preservation, 17% of samples had discrepant results.

CONCLUSION: Poor progesterone level correlation across assay and plat-
form in clinically significant levels impacts its utility for clinical decisions.
As much as 17% of cycles may be affected by assay variability. Clinical de-
cisions should be made based on data from the assay and platform used at an
individual institution.

OVARIAN FUNCTION
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RNAI-KNOCKDOWN OF GENOMIC PROGESTERONE RECEP-
TOR IN NONHUMAN PRIMATE GRANULOSA CELLS AND PRE-
OVULATORY FOLLICLES. C. V. Bishop,a J. D. Hennebold,a

C. Kahl,b R. L. Stouffer.a aDivision of Reproductive & Developmental Sci-
ences, Oregon National Primate Research Center, Beaverton, OR; bMolecu-
lar Virology Support Core, Oregon National Primate Research Center,
Beaverton, OR.

OBJECTIVE: To determine the role of the genomic progesterone receptor
(PGR) in primate ovulation/luteinization.
DESIGN: Repeated Measures in vitro and in vivo.
MATERIALS AND METHODS: Short-hairpin RNAs (shRNA) comple-

mentary to rhesus macaque PGR (shPGR) or a non-targeting control
(shControl) were packaged into an adenoviral vector expression system (ad-
vectors). Experiment 1: Nonluteinized granulosa cells (NLGCs) were
collected from monkeys (n¼4) undergoing controlled ovarian stimulation
cycles [1] without an ovulatory stimulus and placed into culture [2]. NLGCs
were exposed to either shPGR, shControl, or no advector (NAv) for 24 hr,
when hCG was added to half of the wells to induce luteinization (LGCs;
n¼4-6 wells/treatment/monkey). Cells were analyzed for PGR mRNA
expression and media progesterone (P4) levels 48, 72 and 120 hr post-ad-
vector. Experiment 2: In macaques undergoing controlled ovulation proto-
cols [3], either shPGR or shControl advector was injected into
preovulatory follicles (n¼4/group) 20 hr before the ovulatory hCG bolus.
Ovulation was evaluated 96 hr after advector injection, and ovaries
collected for histological and immunohistochemical (PGR) analyses. Serum
P4 levels were also assessed. Data were analyzed by Repeated Measures
ANOVA.
RESULTS: Experiment 1: Addition of hCG increased levels of PGR

mRNA and media P4 in NAv and shControl-exposed LGCs by 120 hr
post-advector (P<0.01, 0.001, respectively). In LGCs, shPGR advector
induced a time-dependent decline in PGR mRNA (31, 74, 87%) and P4
(12, 50, 78%) when compared to NAv (Interaction Time*Advector
P<0.01). There were no significant changes in either PGR mRNA or P4 syn-
thesis induced by shControl vector at any time point when compared to NAv
(P>0.1). Experiment 2: Intrafollicular injection of shPGR blocked ovulation
of 3/4 follicles. The shPGR advector also prevented the hCG-induced rise in
serum P4 levels relative to shControl (P<0.04). In addition, PGR protein was
undetectable by IHC in LGCs from within the one ruptured follicle 96 hr
post-shPGR injection, when PGR is usually at high levels during luteiniza-
tion.
CONCLUSION: These data support the concept that PGRmediates ovula-

tion in primates, as suggested by previous macaque studies using a steroid
synthesis inhibitor and P4 replacement [4]. In vivo and in vitro effects of
PGR knockdown in LGCs support Rothchild’s hypothesis [5] that P4 drives
its own biosynthesis in the primate corpus luteum.
Supported by: R01HD020869 (RLS) and P51OD011092 (Support for Pri-

mate Research Center, PI: Robertson, J. E.).
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FOLLICLE STIMULATING HORMONE (FSH) INDUCTION OF
AROMATASE AND LUTEINIZING HORMONE RECEPTOR (LHR)
IS DEPENDENT, IN PART, ON THE PROTEIN KINASE A REGULA-
TORY-RHO-GUANINE NUCLEOTIDE EXCHANGE FACTOR
AKAP13. K. Devine,a P. H. Driggers,a S.-C. Szu,b S. Zarek,a J. Cox,a

J. H. Segars.a aNICHD, NIH, Bethesda, MD; bGeorgetown University, Wash-
ington, DC.

OBJECTIVE: FSH drives ovarian folliculogenesis via protein kinase A
(PKA). The PKA anchoring protein 13 (AKAP13) is highly expressed in
the human ovarian follicle and is known to regulate PKA activation through
binding of RII regulatory subunits. We previously reported that expression of
AKAP13 was induced during follicular development in mice and humans1.
Since FSH leads to activation of PKA, we sought to determine the role of
AKAP13 in FSH receptor signaling in COV434, an FSH-responsive human
granulosa cell line.
DESIGN: Cell culture model.

Progesterone <1.2ng/ml

Fr 2000 P1 Fr 1000 A1 Fz 2000 P1 Fz 1000 A1 Fz 2000 P2 Fz 1000 A2

Fr 2000 P1 r¼1 r¼0.79 (p<0.0001) r¼0.48 (p<0.0001) r¼0.73 (p<0.0001) r¼0.74 (p<0.0001)
Fr 1000 A1 r¼1 r¼0.48 (p¼0.03) r¼0.77 (p¼0.0001) r¼0.40 (p¼0.07) r¼0.52 (p¼0.02)
Fz 2000 P1 r¼0.78 (p<0.0001) r¼0.51 (p¼0.004) r¼1 r¼0.52 (p<0.0001) r¼0.83 (p<0.0001) r¼0.84 (p<0.0001)
Fz 1000 A1 r¼0.16 (p¼0.07) r¼0.68 (p¼0.0005) r¼0.22 (p¼0.01) r¼1 r¼0.19 (p¼0.02) r¼0.47 (p<0.0001)
Fz 2000 P2 r¼0.73 (p<0.0001) r¼0.56 (p¼0.001) r¼0.83 (p<0.0001) r¼0.50 (p<0.0001) r¼1 0.82 (p<0.0001)
Fz 1000 A2 r¼0.73 (p<0.0001) r¼0.52 (p¼0.007) r¼0.84 (p<0.0001) r¼0.65 (p<0.0001) r¼0.82 (p<0.0001) r¼1

Fr-Fresh, Fz-Frozen, 1000-Immulite 1000, 2000-Immulite 2000, P-Platform, A-Assay, r-correlation coefficient, p-value
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MATERIALS AND METHODS: Quantitative real-time polymerase
chain reaction (qRT-PCR) confirmed endogenous expression of
akap13 in COV434 cells. To determine time of maximal FSH response,
cultured cells were treated with 1IU/mL of FSH for 10 minutes to 72
hours. qRT-PCR was used to quantify aromatase transcripts. Western
Blot was used to assess relative CREB phosphorylation. To determine
whether baseline and FSH-induced aromatase and lhr expression
were AKAP13 dependent, similar experiments were performed
following transfection with control siRNA or siRNA directed against
akap13.

RESULTS: FSH treatment resulted in a 2.5-fold induction of aromatase
mRNA by 32 hours of FSH treatment, and aromatase levels remained
elevated through 72 hours FSH treatment. Relative CREB phosphorylation
increased �2 fold (p¼0.03) after 10 minutes FSH treatment, then declined,
returning to baseline by 60 minutes. AKAP13 siRNA transfection decreased
akap13 mRNA by 40-85% depending on the experiment and duration of
treatment. AKAP13 knockdown lowered basal transcripts of aromatase 50-
60% (p¼0.04). Induction of aromatase and lhrmessage following�48hours
FSH treatment was reduced 56% (p<0.001) and 50% (p<0.001) respec-
tively.

CONCLUSION: Optimal lhr and aromatase in COV434 cells required
akap13. Our findings suggest that AKAP13 may be required in granulosa
cells for normal FSH induction of LHR and aromatase, which are essential
for ovulation. Further studies into the molecular impact of AKAP13 defi-
ciency in the ovary has potential to yield significant insight into human ovula-
tory disorders.

Supported by: ZIA-HD008737 to J.H.S. Program in Adult and
Reproductive Endocrinology, Eunice Kennedy Shriver National
Institute of Child Health and Human Development, National Institutes
of Health
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THE EFFECTS OF DEHYDROEPIANDROSTERONE (DHEA) ON
CULTURED HUMAN GRANULOSA CELLS FROM POSTOVULA-
TORY HUMAN FOLLICLES AFTER IN VITRO FERTILIZATION
(IVF). Y.-G. Wu,a H.-J. Lee,a D. H. Barad,a,b V. A. Kushnir,a

E. Lazzaroni-Tealdi,a A. Sen,c N. Gleicher.a,b aCenter for Human
Reproduction, New York, NY; bFoundation for Reproductive Medicine,
New York, NY; cSection of Medical Endocrinology and Metabolism,
Department of Medicine, Rochester School of Medicine and Dentistry,
Rochester, NY.

OBJECTIVE: Human clinical and animal data suggest that DHEA im-
proves oocyte and embryo yields, leading to improved fertility treatment
outcomes. The molecular mechanisms of these effects have, however, not
been fully established. Though DHEA, via conversion to testosterone (T)
has been demonstrated to synergistically enhance FSH effects on granu-
losa cells (GCs), we in this study investigated whether DHEA does not
also improves estrogen (E) production, thereby enhancing GC response
to FSH.

DESIGN: Prospective case control study.
MATERIALS AND METHODS: We investigated primary GCs from 4

young egg donors, obtained at routine egg retrieval during in vitro fertiliza-
tion (IVF). They were cultured in defined DMEM/F12 medium with
increased concentrations (1, 100, 1000 nM) of DHEA for 48 hours with or
without 50ng/ml FSH. P450Cyp19a1 (aromatase) and FSH receptor
(FSHR) expression were examined by real-time PCR. Since DHEA by 3/
17b-hydroxy- steroid dehydrogenase (HSD) is converted to T, into estradiol
(E2) by aromatase and by 5a-reductase into 5a-dihydrotestosterone (DHT),
but it is unknown whether these metabolites are involved in the stimulatory
effects of DHEA, we then treated GCs with 100nm of T, DHT or E2 to test
their effects on gene expression.

RESULTS: Though FSH, alone, stimulated aromatase and FSHR
expression, the presence of DHEA strongly enhanced this stimulation
in a dose dependent manner. In addition, in absence of FSH, DHEA,
alone, did not affect aromatase and FSHR expression. DHT and E2
also demonstrated potentiating effects with FSH, but to significantly
lower degrees than T and DHEA (P<0.05). DHEA and T regulated
gene expression to similar degrees. Stimulatory effects of DHEA, in
addition, were blocked by inhibition of HSD, but not by aromatase
and/or 5-reductase.

CONCLUSION: These results confirm in humans previously in animals
reported synergism between FSH and DHEA in regulation of gene expres-
sion of steroidogenesis in GCs by conversion of DHEA to T but not
5a-DHT or E2. DHEA and T, thus, play a unique and crucial role in female
reproduction.
Supported by: Foundation for Reproductive Medicine, Center for Human

Reproduction.
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TRANSCRIPTION FACTOR KLF12 NEGATIVELY REGULATES
ESTRADIOL SYNTHESIS IN OVARIAN GRANULOSA
CELLS. Y. Jiang, B. Wang, Y. Hu, H. Sun, G. Yan. Reproductive Med-
icine Center, Nanjing Drum Tower Hospital, Nanjing, Jiangsu, China.

OBJECTIVE: To explore the mechanism of KLF12 (Kr€uppel-like factor
12) involved in regulation of estradiol(E2) synthesis in ovarian granulosa
cells.
DESIGN: Adenovirus-mediated overexpression of KLF12 in KGN cells to

detection of CYP19A1 expression and E2 release.
MATERIALSANDMETHODS: Ovarian granulosa cell line (KGN) were

cultured in phenol red-free DMEM/F12 medium containing 10% charcoal/
dextran-treated FBS, with added 2 mM androstendione. E2 release were
measured using Access Immunoassay System. The chromatin immunopre-
cipitation technique/PCR (ChIP/PCR) and avidin-biotin conjugate DNA
precipitation (ABCD) assay were used to identify the target gene for
KLF12 in KGN cells. Otherwise, the effect of KLF12 in the regulation of
CYP19A1 gene expression in KGN was determined by luciferase reporter
assay and Q-PCR. The data are expressed as the means� SEM from at least
three independent experiments. Student’s t-test and ANOVA were per-
formed to detect differences between two groups and among more than
two groups, respectively. The values were determined to be significant
when P < 0.05.
RESULTS: Immunocytochemistry for the zinc finger-containing tran-

scription factor KLF12 protein was high level expression in the cyto-
plasm of granulosa cells and oocyte of maturing wild-type follicles.
Adenovirus-mediated overexpression of KLF12 significantly suppressed
E2 release in KGN cells culture media (3075.0 � 430.1 vs 4817.5 �
464.2, P < 0.05, compared to Ad-GFP group). In addition, Q-PCR
demonstrated that KLF12 decreased CYP19A1 mRNA expression by
40% in KGN. Moreover, luciferase reporter, ChIP/PCR and ABCD assay
further confirmed that KLF12 directly binds to the CAGTGGG sequence
within the promoter region of CYP19A1 gene. Furthermore, KLF12
mRNA and protein expression in KGN cells were significantly decreased
after treatment with FSH. Importantly, overexpression of KLF12 signif-
icantly attenuated FSH-induced CYP19A1 mRNA expression and E2

release in KGN (6071.8 � 974.5 vs 12818.4 �1116.6, P < 0.01,
compared to FSH).
CONCLUSION: Our study provides the first evidence that KLF12 is a

novel transcription factor directly binds to CYP19A1 promoter and sup-
pressed CYP19A1 expression, and then negatively regulates ovarian granu-
losa cell estradiol synthesis.
Supported by: The study was sponsored by National Natural Science

Foundation (No. 81370683) and University Graduate Research and Innova-
tion Project (Nos. CXZZ13_D587).

ENVIRONMENTAND TOXICOLOGY
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URINARY BISPENOL A AND BREAST CANCER: NHANES 2005-
2010. C. Fischer, L. Lundsberg, L. Pal. Yale New Haven Hopsital, New
Haven, CT.

OBJECTIVE: Bisphenol-A (BPA) is an environmentally ubiquitous estro-
gen-like endocrine- disrupting compound. Exposure to BPA in utero has been
linked to female reproductive disorders, including breast cancer. In rodents,
BPA exposure has been shown to cause malformation of the mammary gland
leading to carcinoma. We hypothesize that high urinary BPA concentrations
would be positively associated with breast cancer.
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DESIGN: Cross-sectional analysis of urinary BPA and breast cancer using
data from the 2005/2006, 2007/2008, 2009/2010 National Health and Nutri-
tion Examination Surveys (NHANES).

MATERIALS AND METHODS: Data from 3 NHANES cycles was
appended to create a pooled data set representing survey years 2005-
2010.Analysis was restricted to women aged 20 and older with environ-
mental subsample data (n¼2644). BPA was categorized into tertiles based
on the range of urinary BPA values.Breast cancer was evaluated as re-
ported history of breast cancer diagnosis.Bivariate analysis was performed
using c2 statistic for explanatory variables, BPA and breast cancer.Multi-
variable analysis of BPA and breast cancer was performed using logistic
regression modeling adjusting for confounders,with odds ratio (OR) esti-
mates and 95% confidence intervals (95% CI) presented for BPA tertile-
s.Appropriate sample weights were constructed using original 2-year
environmental subsample weights across cycles.Analysis was performed
in SAS 9.3 using statistical procedures to account for the NHANES com-
plex, clustered multistage sampling design and environmental subsample
data.

RESULTS:We observed a negative association between increasing levels
of urinary BPA and breast cancer.Compared to the lowest category of BPA
exposure (tertile 1),the creatinine adjusted OR and 95% CI for BPA and
breast cancer was OR 0.51 (0.21-1.27) for BPA tertile 2 and OR 0.39
(0.16-0.96) for BPA tertile 3.After further adjustment for age, race and
ethnicity, risk estimates for BPA tertiles 2 and 3 were OR 0.56 (0.24-
1.33) and OR 0.43 (0.18-1.02), respectively, compared to the referent
group.

CONCLUSION: Higher levels of urinary BPAwere negatively associated
with breast cancer diagnosis, independent of major risk factors.These find-
ings contrast with experimental data relating BPA exposure with breast can-
cer risk.Although the cross-sectional survey design of NHANES and
concept of reverse causation can explain the observed relationship, these
data identify a need to better understand relevance of BPA exposure for hu-
man mammary tissue through appropriately designed prospective studies to
assess any potential mechanisms between BPA and breast cancer develop-
ment in humans.
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HIGH FAT BUTTER AMERLIORATES THE IMPAIRED EMBRYO
IMPLANTATION OF FEMALE RATS EXPOSED TO DIETARY BI-
SPHENOL-A. A. M. Martinez,a A. Cheong,b A. E. Batcheller,a

M. A. Thomas,a S.-M. Ho.b,c aDepartment of Obstetrics & Gynecology, Uni-
versity of Cincinnati, West Chester, OH; bDepartment of Environmental
Health, University of Cincinnati, Cincinnati, OH; cCincinnati Veteran Affairs
Hospital Medical Center, Cincinnati, OH.

OBJECTIVE: To study the effect of low dose dietary bisphenol-A (BPA)
exposure on embryo implantation and to determine whether high fat butter
(HFB) could modulate it.

DESIGN: Adult Sprague Dawley female rats exposed to experimental di-
ets were mated and embryo implantation was assessed on gestational day
(GD) 4.5 and 8.

MATERIALS ANDMETHODS: Ninety-two rats were exposed to various
diets: (1) AIN control (4% kcal butter), (2) HFB (40% kcal butter), (3) BPA
250mg/kg body weight (BPA250), (4) HFB+BPA250, (5) HFB+BPA2500
(2,500mg/kg body weight), and (6) ethinyl estradiol (EE2). Number and
size of embryos were recorded on GD8. Hematoxylin/eosin and immuno-
staining were performed on GD8 uterine sections. Stage of embryos retrieved
on GD4.5, in vitro blastulation, and area covered by each embryo on fibro-
nectin matrix were assessed. One way ANOVA, Fisher Exact and t-test
were used for statistical analyses.

RESULTS: OnGD8,maternal BPA exposure yielded the smallest embryos
and HFB exposure produced the largest embryos (BPA 42.1�2.4 pixel2 vs
HFB 57.2�13.9 pixel2 , p<0.05). Embryos from HFB+BPA250 and
HFB+BPA2500 groups were larger than those from BPA group. Immuno-
staining for trophoblast marker cytokeratin-7 revealed embryos from BPA
group lacked trophoblasts and failed to implant. But combined exposure
with HFB overcame the deficits. On GD4.5, maternal BPA exposure disrup-
ted embryo development, which produced more 10-cell stage embryos
compared to AIN control (59% vs 25%, p<0.001). Embryos from HFB
exposed dams had the highest percentage of morula development compared
to AIN control ( 17% vs 0%, p<0.05). Maternal HFB exposure also nullified
the BPA effect and advanced embryo development. None of the exposures
affected blastulation. Maternal BPA exposure impeded embryo outgrowth

while HFB promoted it. Combined HFB exposure with both BPA doses
consistently dampened the BPA effect.
CONCLUSION: Maternal exposure to environmentally relevant low-dose

BPA disrupts GD4.5 embryo development and diminishes implantation po-
tential of GD8 embryos by impeding trophoblast differentiation and migra-
tion. In contrast, maternal exposure to HFB promotes early embryo health
as measured by these parameters and ameliorates the adverse effects of
BPA. The novel finding that dietary habits modulate BPA action implies
that low fat diet may increase the susceptibility of females to EDCs.
Supported by:Research Supported in part by NIH awards (P30-ES006096,

U01-ES019480, U01-ES020988), a Veterans Administration Merit Award
(I01-BX000675), an internal funding source from the University of Cincin-
nati to SMH.
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DECREASED SPERM CONCENTRATION AND MOTILITY IN A
SUBPOPULATION OF VEGETARIAN MALES AT A DESIGNATED
BLUE ZONE GEOGRAPHIC REGION. E. M. Orzylowska,a

J. D. Jacobson,a E. Y. Ko,b J. U. Corselli,a P. J. Chan.a aGynecology and
Obstetrics Department, Loma Linda University School of Medicine, Loma
Linda, CA; bUrology Department, Loma Linda University School of Medi-
cine, Loma Linda, CA.

OBJECTIVE: Blue Zone regions identify demographic areas of the
world where people have long life spans. This study was conducted in a
Blue Zone region where vegetarians consume 3.5 servings of meat substi-
tutes per week. There is a paucity of information on the association be-
tween vegetarian diet and male fertility. The premise was that semen
parameters were affected by diet. The objective was to compare sperm
characteristics of male infertility patients on vegetarian and non-vegetarian
diets.
DESIGN: Retrospective study.
MATERIALS ANDMETHODS: Semen analyses were carried out in 474

males from 2009 to 2013. Patients categorized themselves as either lacto-ovo
vegetarians (N ¼ 26), vegans (N ¼ 5) or non-vegetarians (N ¼ 443). Exclu-
sion criteria were microepididymal sperm aspiration, testicular extraction
and donor cases. Parameters measured were concentration, progression,
strict normal morphology, chromatin integrity, hyperactivation and zona-
free hamster oocyte/sperm penetration assay (SPA) as described in the
W.H.O. 5th Edition manual. ACASA systemwas used for analyzing motility
parameters. Differences in means were tested using ANOVA and the Stu-
dent’s t-test, adjusted for unequal variance. Power for sample size tested
was determined to be 74.7%.
RESULTS: Lacto-ovo vegetarians had significantly lower sperm concen-

tration (50.7 � 7.4 M/mL, mean � S.E.M.) when compared with non-
vegetarians (69.6 � 3.2 M/mL). Furthermore, total motility was lower in
the lacto-ovo group (33.2� 3.8% versus non-vegetarian 58.2� 1.0%). Simi-
larly, vegans had lower total motility (51.8 � 13.4%) with a trend towards
lower sperm concentration (51.0 � 13.1 M/mL). Interestingly, hyperactive
motility was lowest in the vegan group. The percent strict normal sperm
morphology in all groups were within normal range. There were no differ-
ences in the remaining parameters: rapid progression, chromatin integrity
and SPA capacitation index.
CONCLUSION: The results showed that the vegetarian diet reduced

sperm concentration and motility but did not extend into the infertile range.
The findings suggested that estrogenic compounds or chemical residues in
the diet had a negative effect on sperm parameters. Hyperactive motility
indicative of the CatSper calcium selective channel was compromised in
the vegan group. Clinical management would include dietary supplements
to offset deficiencies. More studies are needed to corroborate the present
findings.
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PESTICIDES CONCENTRATIONS IN THE FOLICULLAR FLUID
AND INTRACYTOPLASMIC SPERM INJECTION (ICSI)
OUTCOME. I. Elnashar,a T. K. Al-Hussaini,a T. A. Farghaly,a

M. A. H. El-Baz,b S. E. M. El-Deek,b O. M. Shabaan.a aWomen Health Hos-
pital, Assiut University, Assiut, Egypt; bBiochemistry, Assiut University, As-
siut, Egypt.
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OBJECTIVE: To correlate the levels of different pesticides concentrations
in the follicular fluid (FF) collected during Intra cytoplasmic sperm injection
(ICSI) to the ovarian response, endometrial thickness, embryological and
clinical outcomes.

DESIGN: Cross sectional observational study.
MATERIALS ANDMETHODS: Couples who presented to a university

affiliated fertility center for ICSI secondary to isolated male factor infer-
tility during a one-year period were approached for participation. Women
under the age of 38 year who consented and from whom we obtained FF
samples for analysis (94) were included in the study. The FF samples
were centrifuged, and stored in liquid nitrogen. Two organochlorine pes-
ticides (OCPs) Lindane and DDT, Three Organophosphate (OPs) Chlor-
pyrifos, Diazinon, Malathion, one Chloroacetanilide (Pretilachlor) and
two Pyrethroid (Bioallethrin and b- Cyfluthrin) were examined in the
FF using Gas Chromatography/Mass Spectrometry. Correlations between
the level of the above pesticides and ovarian response, endometrial thick-
ness, embryological and clinical outcomes were done. Multiple regres-
sion analysis was used to correlate the values of the pesticides to the
outcomes.

RESULTS: The mean age of study participants was 31.5 � 6.2 years.
Baseline FSH of study participants was 7.6 � 2.6, and Estradiol 59.3 �
10.5. There were significant negative correlations between FF concentrations
of the 8 examined pesticides on the endometrial thickness (Adjusted r¼0.2,
P¼0.0001). However, Pretilachlor, chloropyrifos, B-cyfluthrin, and Diazinon
were the only toxic agents that negatively correlated with the number of the
oocytes retrieved (adjusted r¼0.07, P¼0.0001). Fertilization and early em-
bryos cleavage rates were negatively correlated with Pretilachlor and B-cy-
fluthrin P < 0.05. Moreover, high concentrations of Lindane, DDT,
Diazinon , and chloropyrifos were significantly associated with fewer num-
ber of implanted embryos (adjusted r¼0.2, P¼ 0.006, 0.02 , 0.0001, and
0.006, respectively).

CONCLUSION: High FF concentrations of toxic pesticides including
OCPs, OPs, Chloroacetanilide, Pyrethroid may adversely affect the different
stages of ICSI process and consequently its embryological outcome. Still
more data is needed to evaluate the effect of these pesticides on the clinical
outcome.
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INTRAUTERINE HYPERGLYCEMIA ENVIRONMENT ALTERS
IGF2 DMR METHYLATION STATUS OF PLACENTA IN BOTH
FIRST AND SECOND FILIAL GENERATIONS. G.-L. Dinga,b

H.-F. Huang.a,b aThe International Peace Maternity And Child Health Hospi-
tal, School of Medicine, Shanghai Jiao Tong University, Shanghai, China;
bThe Key Laboratory of Reproductive Genetics, Ministry of Education,
Hangzhou, Zhejiang, China.

OBJECTIVE: Intrauterine hyperglycemia environment of gestational dia-
betes mellitus (GDM) could lead to abnormal gene expression of placenta in
the offspring of GDM. Heritable transmission of differential gene expres-
sion may be related to epigenetic regulation. As imprinted genes, Igf2
expression in mice is regulated by allele-specific methylation at differen-
tially methylated regions (DMRs). Therefore, the aim of our study is to
examined the level of Igf2 expression in the first generation and the second
generation offspring of GDM and investigate the potential epigenetic mech-
anism involved.

DESIGN: Animal model study.
MATERIALS AND METHODS: We established a mouse model of

GDM which induced by a single intraperitoneal injection of streptozoto-
cin on the first day of pregnancy.At D18 of pregnancy, we collected the
placenta of GDM offspring (F1-GDM) by uterine-incision. In addition,
some GDM mice were allowed to deliver spontaneously and the pups
were fostered by normal female mice and remained with their foster
mothers until they were weaned. We intercrossed male and female adult
F1-GDM mice and collected the placenta of F2 offspring (F2-GDM). F2
offspring were obtained from four groups including (1) C_-C\ (2) C_-
GDM\ (3) GDM_-C\ and (4) GDM_-GDM\. Gene expression was
detected by real-time quantitative PCR. The methylation status of phos-

phate guanine (CpGs) of the Igf2 DMR was analyzed by bisulfite
genomic sequencing PCR. T test or Chi-square test was used to compare
treatment group with control group. A P<0.05 was considered statisti-
cally different.
RESULTS: (1) The relative mRNA level of Igf2 in placenta was signifi-

cantly lower in F1-GDM mice. (2) In the four groups of F2-GDM offspring,
the relative mRNA levels of Igf2 in placenta were all significantly lower than
that in controls. (3) The CpGs of Igf2 DMR2 of placenta were moderately
methylated in the control group, while the F1-GDM and GDM_-GDM\
groups showed significantly higher methylation levels.
CONCLUSION: Intrauterine hyperglycemia induced down-regulation of

Igf2 expression of placenta in both first and second filial generations.
Abnormal Igf2 expression related to dysregulation of Igf2 DMRmethylation
is one of the mechanisms involved in the effects of intrauterine hyperglyce-
mia on F1 and F2 offspring.
Supported by: The research of the authors is Supported by the National

Natural Science Foundation of China (31171444 and 81200485) and the
Research Fund for the Doctoral Program of Higher Education
(20120101120051).
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INFERTILE WOMEN WHO CONCEIVED USING ASSISTED
REPRODUCTIVE TECHNOLOGY (ART) HAVE LOWERURINARY
PHTHALATE CONCENTRATIONS THAN INFERTILE WOMEN
WHO CONCEIVED SPONTANEOUSLY. S. Alur,a K. Hoeger,a

H. Wang,b S. H. Swan,c E. S. Barrett.a aObstetrics and Gynecology, Univer-
sity of Rochester, Rochester, NY; bSchool of Medicine, University of Ro-
chester, Rochester, NY; cIcahn School of Medicine, Mount Sinai, New
York, NY.

OBJECTIVE: Phthalates, a class of endocrine-disrupting chemicals, are
ubiquitous in the environment and have been linked to many adverse health
outcomes. We examined the association between phthalate exposure and
time> 1 year to conceive, with or without use of fertility treatments for preg-
nancy.
DESIGN: The Infant Development and Environment Study (TIDES), a

large multi-center prospective pregnancy cohort study, measured urinary
phthalate metabolites during the first trimester. Subjects completed question-
naires on their reproductive histories including fertility issues related to the
index pregnancy.
MATERIALS AND METHODS: Our primary analyses focus on the

four metabolites of diethylhexyl phthalate (DEHP): MEHP, MEOHP,
MEHHP, MECCP, and their molar sum (SUM DEHP). In a series of
multivariable models, we used analysis of covariance to examine log-
transformed, specific gravity adjusted phthalate metabolite levels in
relation to fertility. Our analyses compared: (1) women who reported
infertility (>1 year to conceive) versus those who did not (controls);
and (2) infertile women who used ART to conceive the index pregnancy
versus infertile women who did not. All analyses adjusted for covariates
including BMI, age, tobacco use, income/socioeconomic status, and
study center.
RESULTS: Of 791 subjects, 116 reported>1 year to conceive the current

pregnancy and of those, 50 used ART to conceive. There were no differences
in phthalate metabolite levels between women who reported >1 year to
conceive vs % 1 year. After adjusting for potential confounders, SUM
DEHP was significantly lower in infertile women who used ART compared
to infertile women who did not (geometric mean ratio¼ 0.7130; 95% CI
0.5161, 0.9851). Similar significant associations were seen for all DEHPme-
tabolites.
CONCLUSION: In the total population phthalate metabolite concentra-

tion did not differ between women who took > and % 12 months to
conceive. Infertile women who used ART to conceive had lower first
trimester phthalate metabolite concentrations than infertile women who
conceived without ART. Women who pursue fertility treatments may be
more cognizant of environmental health risks and take precautions to avoid
exposure to toxins.
Supported by: NIH R01ES016863-04, UL1 TR000042.
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SPERM EXPOSURE TO CYCLOPHOSPHAMIDE REDUCES
PREIMPLANTATION EMBRYO DEVELOPMENT AFTER
ICSI. M. D. Johnson, C.-C. Lin, M. Sukhwani, S. Malik, K. E. Orwig.
Department of Obstetrics, Gynecology and Reproductive Sciences, Magee-
Womens Research Institute, University of Pittsburgh School of Medicine,
Pittsburgh, PA.

OBJECTIVE: To determine the effect of cyclophosphamide administra-
tion on epididymal sperm and subsequent embryo development.

DESIGN: Prospective Laboratory Study.
MATERIALS ANDMETHODS: Sperm was collected from the cauda

epididymis of adult male B6D2 mice. Seven days later intraperitoneal
cyclophosphamide (CYC) (n¼4) or vehicle (VEH) (n¼4) were admin-
istered at 300 mg/kg). Mice were sacrificed seven days later to obtain
sperm from the contralateral cauda epididymis. Sperm samples were
cryopreserved at the time of collection and thawed prior to use for in-
tracytoplasmic sperm injection (ICSI). Oocytes were collected from
B6D2 female mice (n¼16) after controlled ovarian stimulation and
divided equally into two groups. Half the oocytes from each female
were fertilized with CYC or VEH exposed sperm using ICSI, the
other half were fertilized with pre exposed sperm from the same
male. Sperm motility was assessed at the time of ICSI. Embryos
were monitored for in-vitro development for two days. The number
of oocytes obtained, injected and survived as well as embryo develop-
ment were compared among the four groups using a student’s t-test or
ANOVA.

RESULTS: Five hundred twenty-three embryos from eight in-vitro fertil-
ization cycles with ICSI were monitored for preimplantation development.
The mean number of oocytes surviving ICSI was 16.4 � 1.8 (94.4%) and
was similar in all four groups (P>0.50). The mean motility was 26.5% �
1.1% at the time of ICSI and was similar in all four groups (P>0.50). In
the CYC arm, the number of 8-cell embryos was significantly lower for
the Post exposure group than the Pre exposure group. 57% of 2-cell embryos
in the CYC-Pre group progressed to 8-cell embryos, while only 19% of 2-cell
embryos progressed to 8-cell embryos in the CYC-Post group (P¼0.002).
There was no difference between the Pre and Post groups in the VEH arm
(56% vs 47%, P¼0.39).

Percentage Embryo Development, by Treatment Group

VEH CYC

Pre Post
Pre vs. Post
P-Value Pre Post

Pre vs. Post
P-Value

2-cell / Oocytes
Survived

97.6 94.9 0.38 92.8 87.8 0.38

8-cell / 2-cell 56.0 46.6 0.39 56.9 19.1 .002

CONCLUSION: CYC treatment does not impact sperm motility, but
significantly decreases preimplantation embryo development following
ICSI.

Supported by: NIH grant HD055475, Magee-Womens Research Institute
and Foundation and gifts from Sylvia Bernassoli.
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ACUTE EFFECTS OFALKYLATING CHEMOTHERAPY (CTX) ON
SEMEN PARAMETERS AND PREIMPLANTATION EMBRYO
DEVELOPMENT AFTER INTRACYTOPLASMIC SPERM INJEC-
TION (ICSI) IN A MOUSE MODEL. S. Malik, C.-C. Lin,
M. Sukhwani, M. D. Johnson, M. Yang, A. Althouse, K. E. Orwig. Magee
Womens Research Institute, Pittsburgh, PA.

OBJECTIVE: To determine the effect of alkylating CTx on semen param-
eters and preimplantation embryo development after ICSI.

DESIGN: Prospective Laboratory Study.

MATERIALS AND METHODS: Sperm was collected from the cauda
epididymis of adult male C57BL/6 mice prior to CTx. After recovery,
the mice were given intraperitoneal busulfan (55mg/kg) and sacrificed
seven days later to obtain CTx exposed sperm from the contralateral
epididymis. All sperm was cryopreserved at collection and thawed prior
to use. Oocytes collected from individual C57BL/6 female mice were
divided into two groups and fertilized by ICSI with motile sperm with
normal morphology. Half were fertilized with pre-CTx sperm and the other
half were fertilized with busulfan-exposed sperm from the same male. This
design was repeated for 10 replicate males. Primary outcome measures
were semen analyses and preimplantation embryo development after
ICSI. Semen parameters were compared using pairwise comparisons and
blastocyst development rate was analyzed using the Generalized Esti-
mating Equations approach.
RESULTS: Two hundred-forty embryos from ten cycles were monitored

for preimplantation development to the blastocyst stage. CTx had a signif-
icant negative effect on sperm motility (38% � 6.32SEM vs 19% � 5.06;
p¼0.03) and morphology (84% � 1.58 vs 80 � 1.26; p¼0.02). However,
overall sperm counts (100.36 � 8.8 vs 71.8 � 11.7 million; p¼NS) were
not significantly affected. Chemotherapy did not have a significant effect
on the rate of blastocyst development (p¼NS). In the pre-Ctx group, blas-
tocyst development was 23.08% compared to 18.67% in the post-Ctx
group.
CONCLUSION: Alkylating CTx acutely impacts semen motility and

morphology. Pre-implantation embryo development was not affected when
CTx-exposed sperm was used for ICSI fertilization. Exome sequencing of
the resultant blastocysts is in process to assess for genetic variability between
the pre-CTx and post-CTx group.
Supported by: NIH grant HD055475, Magee-Womens Research Institute

and Foundation and gifts from Sylvia Bernassoli.
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IMPACT OF INTERMENSTRUAL BLEEDING ON NATURAL
FERTILITY. N. M. Crawford, K. Chantala, A. Z. Steiner. University
of North Carolina, Chapel Hill, NC.

OBJECTIVE: To determine the impact of intermenstrual and luteal phase
bleeding on natural fertility.
DESIGN: Prospective, time-to-conceive study.
MATERIALS AND METHODS: Women, 30-44 years old, with no his-

tory of infertility, who were trying to conceive for less than 3 months,
were enrolled and followed until pregnancy. Each day women recorded
bleeding, ovulation test results, intercourse, and pregnancy test results for
up to 4 months while attempting to conceive. For each cycle, presence of
intermenstrual bleeding or luteal phase bleeding was determined. Inter-
menstrual bleeding was defined as any bleeding which occurred after
completion of menses. Luteal phase bleeding was defined as any bleeding
which occurred after ovulation and prior to the start of the next menstrual
cycle. Cycles were restricted to 25 to 35 days in length to exclude anovu-
latory bleeding. We examined both the impact of bleeding on conception,
defined as a positive pregnancy test, in the current cycle (current cycle fe-
cundability) as well as the impact of bleeding on conception in the next cy-
cle (future cycle fecundability). Discrete models were used to calculate
fecundability ratios (FR) to compare subjects with bleeding to those without
adjusting for maternal age.
RESULTS: 1767 cycles from 537 women were included in the analysis.

Intermenstrual bleeding occurred in 35% of cycles, and luteal phase
bleeding occurred in 33% of cycles. Women, who had bleeding, tended
to be younger (<35 years), Caucasian, and of a normal body mass index.
Compared to subjects without any bleeding, women with intermenstrual
bleeding had 0.29 times the odds of pregnancy (95% CI: 0.2-0.41) in that
cycle. Furthermore, if bleeding occurred in the luteal phase of the cycle,
women had 0.23 times the odds of pregnancy (95% CI: 0.16-0.35). Howev-
er, if a woman had intermenstrual bleeding or luteal phase bleeding, her
future cycle fecundability was not significantly different from women
without bleeding (FR 1.06, 95% CI: 0.77-1.48, and FR: 1.24, 95% CI:
0.88-1.74, respectively).
CONCLUSION: Intermenstrual bleeding significantly decreases the odds

of pregnancy detection in that cycle; however, it does not appear to impact a
woman’s future reproductive potential.
Supported by: This work was funded by the NIH/NICHD grant

R01067683.
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INSURANCE COVERAGE FOR IN VITRO FERTILIZATION AND
CUMULATIVE PROBABILITY OF LIVE BIRTH. M. Leung,c

B. Hamilton,b L. Pollack,b E. S. Jungheim.a aOB-Gyn, Washington Univer-
sity, St. Louis, MO; bOlin School of Business, Washington University, St.
Louis, MO; cPopulation Health Sciences, Washington University, St. Louis,
MO.

OBJECTIVE: In vitro fertilization (IVF) is self-funded for many patients,
but covered by insurance for some. We determined the impact of IVF insur-
ance coverage on the cumulative probability of having a live birth.

DESIGN: Observational cohort.
MATERIALS AND METHODS: Data were collected for women initi-

ating IVF at our center between 2001 and 2007. Women were observed until
2010.Women using oocyte donors or gestational carriers were excluded. De-
mographic data included IVF insurance status, income, age and antral follicle
count associated with oocyte retrieval, race, infertility diagnosis and obstet-
rical history. IVF cycle data included use of fresh versus frozen embryos, IVF
cycle number, year of IVF cycle, total gonadotropin used, peak estradiol,
number of embryos transferred and IVF cycle outcome. Standard univariate
statistics were used to determine differences in baseline characteristics be-
tween women with and without IVF coverage. Our primary outcomewas cu-
mulative live birth (CLB) rate according to IVF insurance coverage status.
Logistic regression estimates of the probability of live birth per IVF cycle
were calculated controlling for relevant covariates. Probabilities of returning
for additional IVF cycles after failing were also calculated. The CLB rate af-
ter 5 cycles of IVF was constructed as a function of live birth and return prob-
abilities. Confidence intervals for CLB rates were constructed using the 2.5
and 97.5 percentiles of predicted CLB rates. All statistical analyses were per-
formed in STATA 12.0.

RESULTS: 1061 women were included. 57.9% had IVF insurance
coverage. Women with coverage were younger (p¼0.01) and their estimated
incomewas lower (p¼0.01) than women without coverage. They were other-
wise similar. Insurance coverage did not independently impact probability of
live birth in individual cycles of IVF, but it did have a significant impact on
women returning for additional treatment if cycles 1 and 2 failed (p¼0.0001,
p¼0.02 respectively). The CLB rate after five cycles for women with
coverage and those without coverage was 0.64 (95% CI 0.56-0.71) and
0.56 (95% CI 0.47-0.64) respectively. The difference in CLB rate was signif-
icant at 0.08 (95% CI 0.02-0.13).

CONCLUSION: By increasing the likelihood that individuals will return
for additional IVF treatment after a failed IVF cycle, IVF insurance coverage
is associated with an increased chance of having a live birth.

Supported by: K12HD063086.
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RACIAL DISPARITIES IN IN VITRO FERTILIZATION
(IVF). D. B. McQueen,a E. C. Feinberg,a,b,c S. M. Lee,d

A. Schufreider,a M. Uhler.b aOb/Gyn, University of Chicago, Chicago, IL;
bFertility Centers of Illinois, Chicago, IL; cOb/Gyn, NorthShore University
Health System, Evanston, IL; dDepartment of Health Studies, The University
of Chicago, Chicago, IL.

OBJECTIVE: To evaluate the impact of race on IVF outcomes.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: All women undergoing first autologous

IVF cycle between January 2010 and December 2012 were included. Infor-
mation was collected on baseline characteristics, IVF cycle parameters and
outcomes. Race was self reported. Outcomes in each racial group were
compared to White women.

RESULTS: 4045 women were included: 3003 White (74.2%), 213 Black
(5.3%), 541 Asian (13.4%) and 288 Hispanic women (7.1%). Amultivariable
logistic regression analysis was performed to control for age, body mass in-
dex, day 3 follicle stimulating hormone levels, anti-m€ullerian hormone
levels, smoking, fertility diagnosis and number of embryos transferred.
The adjusted odds ratio for clinical intrauterine pregnancy was 0.43 (95%
CI 0.21 - 0.81) in Black women, 0.50 (95% CI 0.35 - 0.71) in Asian women
and 0.80 (95% CI 0.50 – 1.26) in Hispanic women compared to White
women. Additionally, the adjusted odds ratio for live birth was 0.26 (95%
CI 0.11-0.57) in Black women, 0.41 (95% CI 0.27-0.60) in Asian women

and 0.83 (95%CI 0.50-1.35) in Hispanic women compared toWhite women.
The spontaneous abortion rate was also significantly different between races:
14.6 % in White women vs 28.9% in Black women (p ¼ 0.01), 20.6% in
Asian Women (p ¼ 0.06) and 15.3% in Hispanic women (p ¼0.97).

CONCLUSION: Black and Asian women demonstrated lower odds of
clinical intrauterine pregnancy and live birth compared to White women
despite controlling for confounders. Additionally, there were significant dif-
ferences in rates of spontaneous abortion between women of different races.
Further research is needed to understand the etiology of this disparity.
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GEOSPATIAL MODELING OF IN-VITRO FERTILIZATION
(IVF) ACCESSIBILITY IN A RURAL MIDWESTERN
STATE. K. Summers,a K. Stewart,b P. Gharani,b G. Ryan,a B. Van Voo-
rhis.a aObstetrics and Gynecology, University of Iowa Carver College of
Medicine, Iowa City, IA; bGeographical and Sustainability Sciences, Univer-
sity of Iowa, Iowa City, IA.

OBJECTIVE: A recent study estimates that IVF meets only 24% of de-
mand in the U.S.1. More research is needed to understand this discrepancy
and how different populations are affected. Our objective was to develop a
comprehensive and novel spatial accessibility model for a Midwestern state’s
IVF centers in order to identify underserved populations.
DESIGN: A 2-part study using Geographic Information Systems (GIS)

technologies, IVF provider (expert) survey, and census-level and patient-spe-
cific population data.
MATERIALS AND METHODS: Spatial interaction techniques were

applied to a modified gravity model to map spatial accessibility of census
tracts to the IVF centers in a Midwestern state. Important sociodemographic
(SD) variables were identified and weighted based on a survey of experts.
Self-organizing map techniques were used to identify and map clusters of de-
gree of match between census-level SD data and expert-identified SD vari-
ables. Spatial accessibility maps were then combined with SD clusters to
identify underserved regions. Accessibility and degree of SD match were
abstracted to three classes each (high, moderate, and low access, and high,
moderate, and low SDmatch). Patient address data from fresh and frozen cy-
cles (n¼1588) were then overlaid on the resulting accessibility map to deter-
mine degree of fit of the model.
RESULTS: 39% of patients resided in the 79 census tracts identified as

high access and high SDmatch, while<1% of patients resided in the 10 tracts
identified as poor access and high SDmatch. 61 tracts of high to moderate SD
match were identified as low access and thus are underserved by the state’s
current IVF centers; 110 tracts of high to moderate SD match were identified
as moderate access.

Group Characteristics (N¼4045)

White
(N¼3003)

Black
(N¼213)

Asian
(N¼541)

Hispanic
(N¼288)

p-
valuea

Mean Age
(SD)

35.2 (4.6) 36.0 (5.0)* 34.9 (4.5) 34.7 (5.0) 0.006

Mean D3
FSH (SD)

10.6 (17.8) 10.2 (7.8) 9.6 (6.3)* 8.8 (4.8)*** 0.163

Mean
AMH (SD)

2.2 (3.0) 2.0 (2.4) 2.4 (2.8) 2.3 (2.5) 0.676

Mean
BMI (SD)

25.1 (5.8) 27.9 (6.0)*** 23.3 (4.3)*** 27.6 (6.3)*** < .001

% Smoker 9.4% 5.2%* 3.0%*** 9.4% < .001
Mean #

Embryos
Transferred
(SD)

1.9 (0.7) 2.1 (0.8) 1.9 (0.7) 2.0 (0.8) 0.033

Clinical
Pregnancy
Rate

36.2 % 24.4%** 31.4%* 34.0% 0.001

Live Birth
Rate

30.7 % 16.9%*** 24.0%** 28.5% <0.001

a calculated by ANOVA, ***p< 0.001, **p< 0.01, *p< 0.05 by Chi-Square
referenced to White
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Fresh and frozen patient cycles by degree of patient location accessibility and

SD match

Low
Access
(n) %

Moderate
Access
(n) %

High
Access
(n) %

Total
(n) %

High SD match (2) <1% (19) 1% (617) 39% (638) 40%
Moderate SD match (2) <1% (179) 11% (596) 38% (777) 49%
Low SD match (20) 1% (84) 5% (69) 4% (173) 11%
Total (24) 2% (282) 18% (1282) 81% (1588) 100%

CONCLUSION: Combining accessibility results with sociodemographic
mapping provide valuable insights into the accessibility of IVF services to
a state’s population and the degree to which demand for IVF care is being
met. Geospatial techniques are a promising tool for IVF providers consid-
ering how best to expand access to care.

Supported by: Funding was provided by an ASRMResearch Grant and the
University of Iowa Social Sciences Funding Program. Dr. Ryan is a Scholar
in the WRHR program at the University of Iowa (K12-NIH-HD063117).
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AFRICAN AMERICAN (AA) RECIPIENTS OF DONOR OOCYTES
HAVE LOWER EMBRYO IMPLANTATION RATES AS COMPARED
TO MATCHED CAUCASIAN CONTROLS. L. C. Grossman,
S. M. DeVore, A. J. Adeleye, S. K. Nurudeen, B. J. Rudick,
M. Thornton, M. V. Sauer. Obstetrics and Gynecology, Columbia University
Medical Center, New York, NY.

OBJECTIVE: Studies suggest thatAAwomensufferworse invitro fertiliza-
tion (IVF) and pregnancy outcomes compared to Caucasians, with differences
often attributed to their increased incidence of uterine pathology. We aimed to
control for known confounders by comparing outcomes in donor IVF (dIVF)
recipients to determine the specific impact race might have on implantation.

DESIGN: Case-control study.
MATERIALS AND METHODS: AA recipients were matched with

Caucasian recipients (controls) with similar fibroid and uterine surgery his-
tories cycling during similar time periods. After chart review, 71 AAwomen
undergoing 126 recipient fresh and frozen embryo transfer (ET) cycles were
matched with 63 controls and 115 cycles. Histories between AA patients
and controls were similar including current fibroids (49 vs. 46%) and his-
tory of myomectomy (35 vs. 32%), cesarean section (13 vs. 14%), intrauter-
ine adhesions (7 vs. 7%), and hysteroscopy (27 vs. 26%). As more AA
women had complicated histories, 5 controls with similar histories were
matched more than once after review of 142 control charts. Demographics,
history, cycle information, implantation, and pregnancy outcomes were
analyzed. Comparisons were made using t-tests and odds ratios where
appropriate.

RESULTS: Both groups had similar demographics and histories. AA
women had a significantly higher mean body mass index (BMI) (26�4 vs.
23�3; P<0.0001), however only 11 AA and 2 Caucasian women met criteria
for obesity (BMI>30). DIVF cycle outcomes were similar, however controls
had a significantly higher number of normally fertilized oocytes (14�5 vs.
12�7; P<0.008) and fertilization rates (76�14% vs. 68�19%; P<0.003)
despite similar rates of intracytoplasmic sperm injection. Controls also had
significantly higher implantation rates. Live birth rates appeared higher in
controls, but failed to reach significance. There was no significant change
in outcomes when obese women were excluded.

Comparison of outcomes

Rate per ET AA Caucasian Odds Ratio P value

Implantation 30% 35% - 0.004
Clinical Pregnancy 46% 52% 0.8 0.413
Live Birth 32% 44% 0.6 0.052

CONCLUSION: After controlling for history of uterine pathology, AA
women appear to have lower implantation rates andmay have lower live birth
rates compared to Caucasian women undergoing oocyte donation. AA
women also had decreased number of donor oocytes and fertilization rates.
Further studies matching AA women to controls undergoing autologous
IVF cycles would further elucidate these findings.
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REPLETEVITAMINDLEVELSAREASSOCIATEDWITHHIGHER
PREGNANCY RATES AND INCREASED NUMBER OF LIVE
BIRTHS IN AUTOLOGOUS IVF CYCLES. K. N. Fru,a T. Segal,b

J. M. Cox,a S. L. Mumford,a F. I. Sharara,c J. H. Segars.a aNICHD, NIH,
Bethesda, MD; bNS-LIJ HS, Manhasset, NY; cVCRM, Reston, VA.

OBJECTIVE: Prior studies described reduced live birth rates inWhites but
not Asians with decreased vitamin D levels. Our study examined this rela-
tionship in a racially diverse population.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Autologous IVF cycles at a private US

ART center (1/2011-12/2013) were reviewed for pre-cycle Vit D(deficient
<20, insufficient 20-30, replete >30ng/ml), positive hCG, chemical loss,
spontaneous and missed abortions (SAB, MAB) and live births. Repeated
measures ANOVA, Fisher’s exact test, and generalized linear models were
used to evaluate associations.
RESULTS: 124 cycles (n¼102 women) were included in this analysis.

Baseline characteristics of age, body mass index, parity and stimulation
protocol were similar between groups. Women with replete Vit D levels
had 67% positive hCG vs 33% in deficient women (p¼0.03). Similar pro-
portions of live births were achieved within groups (5/6 or 83% in deficient,
15/24 or 62% in insufficient and 25/37 or 68% in replete). Overall, 28% of
deficient women had live births vs 43% of the replete women (p¼0.31). No
differences by race were found in IVF outcome by Vit D category. Howev-
er, in all non-replete women (Vit D levels < 30 ng/ml) risk ratios (RR) for
positive hCG were 0.78 (95% Confidence Interval 0.61, 0.99, p¼0.04)
adjusted for age and race, and among Asian women the unadjusted RR
was 0.47 (95% CI 0.25, 0.90, p¼0.02). Of note, Vit D deficient women
required less days of stimulation (P¼0.03), had higher peak E2 levels
(P¼0.0007), and tended to require less gonadotropins (P¼0.08) than the
insufficient and replete groups. Mean AMH by Vit D category was 2.89
vs 2.24 vs 2.0 in deficient, insufficient and replete women respectively
(p¼0.31).

# IVF
Cycles

Vitamin D Levels, ng/ml Vitamin D Status, N (%)

Mean (95%
Confidence
Interval)

Deficient
<20 ng/ml

Insufficient
20-30 ng/ml

Replete
>30 ng/ml

Live birth 45 32.9 (28.6, 37.1) 5 (28) 15 (32) 25 (43)
Chemical

loss
5 29.8 (17.0, 42.5) 0 (0) 2 (4) 3 (5)

MAB 9 32.9 (23.4, 42.4) 1 (5) 4(8) 4 (7)
SAB 8 37.9 (27.8, 48.0) 0 (0) 3 (6) 5 (9)
NP 57 30.3 (26.5, 34.1) 12 (67) 24 (50) 21 (36)

*Includes 9 patients with ongoing pregnancy

CONCLUSION: Higher Vit D levels correlated with an increased likeli-
hood of positive hCG in a racially diverse population. Given similar rates
of pregnancy loss, the overall proportion of live births was highest in the
Vit D replete group. The study is ongoing.
Supported by: Supported, in part, by PRAE, NICHD, NIH, Bethesda, MD.
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SERUMANDPERITONEALFLUIDLEVELSOF ISCHEMIAMODI-
FIED ALBUMIN IN ENDOMETRIOSIS. K. Gok,a Y. Tasci,a

G. S. Caglar,b B. Dilbaz,a S. Demirtas,b S. Ozdemir.b aetlik Z€ubeyde Hanim
Womens Health Research Hosp, Ankara, Turkey; bUfuk University Faculty
of Medicine, Ankara, Turkey.

OBJECTIVE: Recently, the role of oxidative stress in development and
progression of endometriosis has been reported (1). Ischemia modified albu-
min (IMA) is a marker of protein oxidation and very limited number of
studies has evaluated the role of IMA in endometriosis. This study was de-
signed to evaluate the serum and peritoneal IMA levels in moderate/severe
endometriosis as a marker of oxidative stress.
DESIGN: Prospective controlled clinical trial.
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MATERIALS AND METHODS: The study group consisted of 35 cases
with dysmenorrhea, dyspareunia and/or pelvic pain and an ovarian mass
compatible with endometrioma in transvaginal ultrasonography. The diag-
nosis of endometriosis of the study group was confirmed histopathologically
by laparoscopy. The control group was cases without endometriosis that un-
derwent laparoscopy for tubal sterilization. The serum levels of IMA were
measured spectrophotometrically by colorimetric method with complex of
albumin non-binding cobalt and dithioerthreitol.

RESULTS: The mean age of the participants were 33�5.6 years. The me-
dian serum IMA levels of the study and control groups were 0.35 and 0.33
abs/u, respectively (p¼0.553). The levels of peritoneal fluid IMA levels
were significantly higher than control group (0.52 vs 0.44 abs/u in study
and control groups, respectively; p¼0.044). Regarding the symptomatology,
in endometriosis cases with dysmenorrhea peritoneal fluid IMA levels were
much higher than cases without dysmenorrhea (p¼0.018).

CONCLUSION: The increased levels of IMA in peritoneal fluid of endo-
metriosis support the possible role of oxidative stress in endometriosis. With
this study, peritoneal fluid IMA levels are initially documented in endometri-
osis cases.

P-421 Wednesday, October 22, 2014

FOLLICULAR FLUID TOTAL ANTIOXIDANT CAPACITY AND
ISCHEMIA MODIFIED ALBUMIN LEVELS IN POLYCYSTIC
OVARY SYNDROME. I. N. B. Duzguner,a Y. Tasci,a G. S. Caglar,b

B. Dilbaz,a S. Demirtas,b I. Kaplanoglu,a S. Duzguner.a aEtlik Zubeyde Ha-
nim Womens Health Research Hospital, Ankara, Turkey; bUfuk University,
Faculty of Medicine, Ankara, Turkey.

OBJECTIVE: This study is designed to evaluate Ischemia modified albu-
min (IMA) and total antioxidant capacity (TAC) levels in follicular fluid of
polycystic ovary syndrome (PCOS) cases undergoing IVF as a marker of
oxidative stress.

DESIGN: Prospective controlled clinical trial.
MATERIALS AND METHODS: The study group consisted of PCOS

cases (n¼30) (Rotterdam criteria) undergoing IVF cycles.The control group
was age-matched normoovulatuar, normogonadotropic IVF cases
(n¼30).The age of the participants ranged from 23 to 39 years.The controlled
ovaryan hyperstimulation was performed by long protocol down regulation
and recombinant FSH stimulation.Aspirated follicular fluid containing
mature oocytes were analyzed for TAC and IMA levels. IMA levels of serum
and follicular fluid were measured spectrophotometrically by colorimetric
method with complex of albumin non-binding cobalt and dithioerthreitol.
TAC levels of serum and follicular fluid were measured spectrophotometri-
cally by Randox kit.Fertilization, embryo quality, endometrial assessment
and final pregnancy outcome were assessed.

RESULTS: No statistically significant difference was found between the
groups when compared for mean age, body mass index, duration of infertility
and the mean number of previous IVF cycles (p>0.05).The cycle outcome
parameters were also similar (total gonadotropin dose, duration of induction,
number of oocytes retrieved, number of MII oocytes, number of transferred
embryos, number of grade 1 embryos, implantation rate and clinical preg-
nancy rate) (p>0.05). Although not statistically significant, follicular fluid
IMA and TAC levels were higher in PCOS group.Follicullar fluid IMA levels
were positively correlated with embryo grading (r¼0.328; p¼0.030).The
sensitivity, specifity, positive and negative predictive values of the best cutoff
value of follicular fluid IMA (1.475 abs/u) for the prediction of grade 1 em-
bryo development were 77%, 54%, 73% and 60%, respectively (AUC: 0.669;
p¼0.032).In PCOS cases with TAC between %1.299 mmol/L and R1.3
mmol/L, the fertilization rates, the number of MII oocytes, embryo grading
and follicular fluid IMA levels were significantly different (p<0.05).

CONCLUSION: Follicular fluid IMA can be used as a marker in assessing
oxidative stress in PCOS cases undergoing IVF.In addition, follicular fluid
TAC and IMA seem to be a good predictor for estimating the quality of
the oocyte and the embryo.
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EMBRYONIC METABOLOMIC ANALYSIS UTILIZING NEAR
INFRARED (NIR) SPECTROSCOPY TO ANALYZE EMBRYOS IN
THE SAME COHORT DOES NOT PREDICT IMPLANTATION
RATE: A PROSPECTIVE COHORT STUDY. J. M. Franasiak,a,b

K. H. Hong,a,b M. D. Werner,a,b R. T. Scott, Jr.,a,b aRWJ Medical School,
Rutgers University, New Brunswick, NJ; bRMA of New Jersey, Basking
Ridge, NJ.

OBJECTIVE: NIR metabolomic profiling of culture media has been as-
sessed as a predictive tool for embryonic competence. Early validation
studies were able to demonstrate statistical differences in single embryo
transfers with known outcomes. These data, while provocative, were greatly
limited in that they did not distinguish between embryos in the same cohort–
something of paramount importance if NIR is to be used to enhance embryo
selection. To address this question we evaluated the range and variability of
NIR viability index (VI) results amongst double embryo transfers (DET)with
0%, 50%, and 100% implantation rates.
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS: Patient underwent fresh DETs at a single

center. Spent culture media was collected and embryos transferred on day 3
and NIR analysis subsequently performed. Data were stratified by implanta-
tion rate (0%, 50%, and 100%). NIR analysis yielded a mean VI each strat-
ification statistically compared with an ANOVA test. The F test compared
variance amongst the groups and an ROC curve was created for VIs and im-
plantation rates.
RESULTS: Spentmedia from180 patients was evaluated and stratified into

0% (n¼71), 50% (n¼59), and 100% (n¼50) implantation rate groups. No dif-
ference existed between themeanVIs indicating thatNIRdid not discriminate
between embryos (p¼0.9). In fact, the range of VIs for the 100% group was
entirely within confidence range of the 0% group. ROC analysis for VIs
from the 0% and 100% yielded an AUC of 0.53 indicating no value was pre-
dictive of outcome (p¼0.26). The greatest variability in VIs was expected in
the 50% rate group where one sample came from the embryowhich delivered
and one from the non-viable embryo.However, the F-test for variance showed
that the 0% group had a higher level of variance than the 50% group
(p¼0.001), further calling into question the discriminatory power of the test.

The viability index does not allow for enhanced embryo selection.

Implantation
Rate

Sample
Size

Viability Index
Score (Mean) 95% CI

0% 71 0.299 -0.76 - 1.36
50% 59 0.496 -0.21 - 1.21
100% 50 0.296 -0.58 - 1.17

CONCLUSION: The VI from NIR metabolome analysis was unable to
predict implantation rates for embryos within the same cohort and the range
of VIs made the embryos indistinguishable from one another. Although
initial studies showed NIR had the ability to distinguish outcomes amongst
patients, unless the distinction is made at the embryonic level the ability to
enhance selection power does not exist.
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ROLE OF CUMULUS CELLS IN DEFENSE AGAINST REACTIVE
OXYGEN SPECIES INSULT IN METAPHASE II MOUSE
OOCYTES. H. M. Abu-Soud, S. N. Khan, F. Shaeib, J. Banarjee,
M. Thakur, J. Dai, A. Awonuga, G. M. Saed. Obstetrics and Gynecology,
Wayne State University, Detroit, MI.

OBJECTIVE: Chronic inflammation in the female genital tract has been
associated with poor reproductive outcomes caused by oxidative stress in the
form of enhancement of reactive oxygen species (ROS). Specifically, the dam-
agemediated byROS targets proteins, lipids, andDNA, thus compromising the
function and viability of cells including the cumulus oocyte complex (COC).
Recently, we have shown that ROS deteriorate oocyte quality by altering the
microtubule morphology (MT) and chromosomal alignment (CH).
DESIGN: Basic Science Cell Study.
MATERIALS AND METHODS: In the current work, we extent these

studies to investigate the direct effects of increasing concentrations of ROS
such as hydrogen peroxide (H2O2), peroxynitrite (ONOO-), hydroxial
radical ($OH), and hypochlorous acid (HOCl) on metaphase II mouse oo-
cytes MT and CH with (n¼�540) and without cumulus cells (n¼�540), as
well as cumulus cell number and viability. Oocytes were fixed and subjected
to indirect immunofluorescence, and deterioration in oocyte quality was as-
sessed by the changes in the MT and CH.
RESULTS: Oocytes with and without surrounding cumulus cells treated

with increasing concentrations of all ROS showed decreased quality as a
function of concentration as compared to untreated controls. Cumulus cells
show protection against H2O2 and $OH insult at low concentrations, but
this protection was lost at higher concentrations (50 mM and above). Howev-
er, cumulus cells offered no statistically significant protection against
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ONOO- and HOCl at any concentration (0-100 mM). In all circumstances in
which cumulus cells did not offer protection to the oocyte, both cumulus cell
number and viability were decreased as judged by viability staining using the
trypan blue dye exclusion method.

CONCLUSION: The deterioration in oocyte quality is caused by a
decrease in the antioxidant machinery of the COC by the loss of cumulus
cells or the lack of scavengers for specific ROS, and/or the ability of the
ROS to overcome these defenses. These results provide a mechanistic link
between reactive oxygen species and poor reproductive outcomes.
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THE IMPACT OF MYLEOPEROXIDASE ON METAPHASE II
MOUSE OOCYTE QUALITY. S. N. Khan, F. Shaeib, I. Ali, J. Dai,
S. Drewlo, G. M. Saed, H. M. Abu-Soud. Obstetrics and Gynecology,
Wayne State University, Detroit, MI.

OBJECTIVE: Myeloperoxidase (MPO) is an abundant heme-containing
enzyme present in inflammatory cells such as neutrophils, monocytes, and
macrophages. MPO is known to generate hypochlorous acid (HOCl), a
damaging reactive oxygen species utilizing the oxidant hydrogen peroxide
(H2O2) and chloride (Cl-). MPO is produced in high levels during inflamma-
tion, and chronic inflammation of the female reproductive tract has been
associated with poor reproductive outcomes. In this work we investigate
the effect of the MPO system on oocyte quality.

DESIGN: Basic Science Cell Study.
MATERIALS AND METHODS: Mouse metaphase II oocytes with

(n¼648) and without cumulus cells (n¼648) were incubated with a catalytic
amount of MPO (40 nM) for different incubation periods in the presence of
100 mM Cl- with and without H2O2, at 37�C. After treatment, oocytes were
fixed, stained and scored based on the microtubule morphology (MT) and
chromosomal alignment (CH).

RESULTS:MPO, both in the presence and absence of H2O2, was found to
negatively affect oocyte quality to a similar degree, in a time dependent
fashion. In both cases the presence of cumulus cells offered no protection
to the oocyte against MPO activity. To determine whether HOCl is the major
cause of deterioration in oocyte quality, direct real-time quantitative intra-
oocyte H2O2was measured utilizing an H2O2-selective electrode and exper-
iments examining the effect of increasing concentration of exogenous HOCl
on oocyte quality were performed. Intra-oocyte H2O2measurements showed
substantial amounts of H2O2 in the oocytes (�10 mM). Treatment with
HOCl, the major product of MPO, caused decreased quality as a function
of concentration as compared to untreated controls with no protection pro-
vided by cumulus cells. Inhibition of MPO or scavenging of HOCl by mela-
tonin shows a protective effect on oocyte quality.

CONCLUSION: HOCl generated from MPO mediates damage to the MT
and CH of the metaphase-II mouse oocytes, a process that may be prevented
by pretreatment with melatonin. This work provides a direct link between
MPO and decreased oocyte quality leading to poor reproductive outcomes.
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L-CARNITINE AND N-ACETYL-CYSTEINE SUPPLEMENTATION
TO IN VITRO MATURATION MEDIA REDUCES OOCYTE
MEIOTIC DAMAGE INDUCED BY INCUBATION IN FOLLICULAR
FLUID FROM INFERTILE PATIENTS WITH MILD
ENDOMETRIOSIS. V. S. I. Giorgi,a M. G. Da Broi,a

B. T. G. M. Jianini,a C. C. P. de Paz,b R. A. Ferriani,a

P. A. A. S. Navarro.a aDepartment of Obstetrics and Gynecology, Faculty
of Medicine of Ribeir~ao Preto, University of S~ao Paulo, Ribeir~ao Preto,
Sao Paulo, Brazil; bDepartment of Genetics, Faculty of Medicine of Ribeir~ao
Preto, University of S~ao Paulo, Ribeir~ao Preto, Sao Paulo, Brazil.

OBJECTIVE: To assess the impact of follicular fluid (FF) from infertile
women with mild endometriosis (ME) on oocyte spindle and chromatin
and to evaluate the potential protective effect of L-carnitine (LC) and/or
N-acetyl-cysteine (NAC) against deleterious substances present in the FF uti-
lized during in vitro maturation (IVM) in a bovine model.

DESIGN: Experimental study.
MATERIALS ANDMETHODS: FF samples were obtained from 22 infer-

tile women undergoing ovarian stimulation for intracytoplasmic sperm injec-
tion [11 with ME (EFF) and 11 with tubal and/or male factor of infertility
(CFF)], pooled, and utilized in 9 IVM experiments with immature bovine oo-
cytes (IBO). IBOwere submitted to IVMdivided in 9 groups:without FF (NF),
EFF,CFF,EFF+NAC(ENAC),CFF+NAC(CNAC),EFF+LC(ELC),CFF+

LC (ECLC), EFF+NAC+LC (E2Ao), CFF+NAC+LC (C2Ao).After 22–24
h of IVM, oocytes were denuded, fixed, stained for morphological visualiza-
tion of both microtubules and chromatin, and analyzed by confocal micro-
scopy. Data were analyzed by Poisson distribution.
RESULTS: A total of 1934 oocytes were fixed and 1572 were analyzed.

The percentage of normal MII oocytes was significantly lower in the EFF
(51,35%), ENAC (62,22%) and E2Ao (61,40%) groups compared to NF
and all CFF groups. The percentage of normal MII oocytes was similar
comparing NF (86,36%) with all control groups [CFF (83,52%), CNAC
(80,95%), CLC (90,22%), C2Ao (81,03%)] and ELC (80,61%). In the groups
with addition of control FF, only LC increased the percentage of normal MII
oocytes. And in the groups with addition of mild endometriosis FF, the addi-
tion of NAC, LC, and both of them increased the percentage of normal MII
oocytes, but LC was significantly superior to NAC and the 2Ao.
CONCLUSION: FF from infertile women with ME may promote meiotic

damage of in vitro matured bovine oocytes, which is minimized or
completely prevented by co-administration of antioxidants, especially LC.
Our data suggest oxidative stress is involved in the worsening of oocyte qual-
ity in ME. We question whether the use of LC as a supplement in patients
with ME may be a novel approach to improve fecundity.
Supported by: FAPESP (process number: 2012/15070-1), Brasil.
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ALTERED REDOX STATE IN THE ENDOMETRIUM OF PATIENTS
UNDERGOING OVARIAN STIMULATION FOR ASSISTED REPRO-
DUCTIONTECHNOLOGY. N.M. Fletcher,a L. Detti,d B. R. Neubauer,a

M. G. Saed,a M. P. Diamond,b M. I. Abuzeid,c G. M. Saed.a aObstetrics and
Gyencology, Wayne State University School of Medicine, Detroit, MI; bOb-
stetrics and Gynecology, Georgia Regents Univeristy, Augusta, GA; cIn-Vitro
Fertilization Michigna, Flint, MI; dObstetrics and Gynecology, University of
Tennessee Health Science Center, Memphis, TN.

OBJECTIVE: Oxidative stress is the result of alteration in the cellular
balance between oxidant and antioxidants. Oxidative stress has been linked
to infertility associated diseases such as postoperative adhesions, fibroids,
endometriosis, and polycystic ovary syndrome (PCOS). The sources and
nature of oxidative stress associated with assisted reproductive technology
(ART) are not yet known. We have previously shown that ovarian stimula-
tion is associated with an increase in superoxide dismutase, a potent anti-
oxidant, as well as myeloperoxidase, a potent oxidant and inflammatory
marker. In this study, we sought to determine the effects of ovarian stimu-
lation for ART on the expression of additional antioxidants, glutathione
reductase (GSR) and glutathione peroxidase (GPX1), and oxidants, nitric
oxide synthase (NOS) isoforms (inducible (iNOS), neuronal (nNOS) and
endothelial (eNOS), in endometrial tissues during the peri-implantation
period.
DESIGN: Prospective controlled study.
MATERIALS AND METHODS: Endometrial tissue samples were

collected with a flexible pipelle from women (n¼9) during a natural cycle
(control) and oocyte donors (n¼9, treated) during an assisted reproductive
technology (ART) cycle at hypothetical day 3 of embryo transfer (LH+5 or
hCG+5). RNA was extracted, and subjected to quantitative real-time RT-
PCR for NOS isoforms, GSR and GPX1.
RESULTS: There was a 2.2 fold increase in GPX1 and no change in

GSR mRNA levels in stimulated as compared to control endometrium.
There was a 1.2, 2.1, and 4.7 fold increase in eNOS, nNOS, and iNOS
mRNA levels, respectively, in stimulated as compared to control endome-
trium.
CONCLUSION: Ovarian stimulation significantly alters oxidative stress

profile favoring an endometrial pro-oxidant state, which may impact the
overall success of implantation. This provides the base to future clinical trials
testing the effects of antioxidant supplements during stimulation.

REPRODUCTIVE IMMUNOLOGY
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EVIDENCE THATA DEGREE OF MUCOSAL INFLAMMATION IS
BENEFICIAL FOR PREGNANCY SUCCESS IN ASSOCIATION
WITH IVF. M. Vega,a,b D. H. Barad,b,c A. Weghofer,b,d

V. A. Kushnir,b N. Gleicher.b,c aDepartment of Obstetrics and Gynecology,
St. Luke’s - Roosevelt Hospital Center, New York, NY; bCenter for Human
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Reproduction, New York, NY; cFoundation for Reproductive Medicine, New
York, NY; dDepartment of Obstetrics and Gynecology, Medical University
Vienna, Vienna, Austria.

OBJECTIVE: We elsewhere in this meeting report that antiphospholipid
antibodies (APAs), among a variety of immune parameters, are most closely
associated with the diagnosis of low functional ovarian reserve (LFOR). We
recently (ASRM 2013) also reported that a degree of immune system activa-
tion/inflammation appears associated with improved embryo quality in asso-
ciation with in vitro fertilization (IVF). Attempting to link these observations,
we here investigated the impact of immune/inflammatory markers on IVF
outcomes.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We assessed 352 infertility patients for

ANA, APA and thyroid antibody panels, total immunoglobulin levels in
IgG, IgM, IgA and IgE, inflammatory markers adiponectin, C-reactive pro-
tein, IL-6 and leptin, and in a Factor Analysis grouped these 20 markers
into factors (Fa) in transfer sections, using multiple regressions to study these
factor and different response variables in IVF: (1) log(AMH), (2) oocytes
retrieved, (3) embryos available (transferred and/or cryopreserved), (4) preg-
nancy yes/no, and (5) live birth yes/no, all adjusted for age. Factor analysis
with VARIMAX rotation was used to obtain set of 7 better weights to form
a grouped index, which is used to run ordinary least square regression
models.

RESULTS: There was no significant effect of Fa 1 on Clinical Preg-
nancy. However, Fa 1, composed of thyrotropin receptor antibody, IgA
anti-phosphatidylserine, IgG and IgA anti-cardiolipin, was highly predic-
tive of live birth (P¼0.0008), as was IgA anti-phosphatidylserine, alone
(P¼0.0015), suggesting 1.11-times increased odds after adjusting for pa-
tient age. There was no significant effect of any immune/inflammatory
factor on log(AMH). However, oocyte yield was negatively affected by
IgA anti-cardiolipin with each 1-unit change decreasing the yield by
-1.9864 units, P¼0.04).

CONCLUSION: This study for the first time suggests that an IgA-driven
inflammatory/immune effect may benefit IVF outcomes, suggesting that
mucosal immune responses may play a significant role in IVF success.
This finding could also explain the widely reported, so far unexplained, bene-
ficial effects of endometrial scratching on IVF outcomes.

Supported by: Foundation for Reproductive Medicine, Center for Human
Reproduction.
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CHARACTERIZATIONOF T-REGULATORYCELLS DURING THE
MENSTRUAL CYCLE IN THE BLOOD AND ENDOMETRIUM OF
REPRODUCTIVE AGE WOMEN. N. Vahidi,a T. Plowden,a

P. Weitzel,b J. Tisdale,b A. Decherney,a R. Heitmann,a E. Wolff.a aNICHD,
National Institute of Health, Bethesda, MD; bNHLBI, National Institute of
Health, Bethesda, MD.

OBJECTIVE: Increasing evidence demonstrates an important role for T
regulatory cells (Tregs); defined by CD4+CD25+FoxP3+ surface antigen
expression, in embryo implantation. Our group previously demonstrated
significantly smaller litter sizes after circulating Treg knockdown, as a result
of defective implantation, in a murine model (1). The objective of this study
was to characterize Tregs in the blood and endometrium during the prolifer-
ative and luteal phases of the menstrual cycle and on OCPs.

DESIGN: Prospective translational research.
MATERIALS AND METHODS: Reproductive aged volunteers were re-

cruited to donate research blood and endometrial tissue under an approved
IRB protocol. Endometrial tissue was collected by Pipelle, mechanically
and enzymatically digested and passed through a 100 um filter to obtain
single cell suspensions. WBCs and endometrial cells were fixed and per-
meabilized overnight. Cells were labeled with human FOXP3-Cy5 conju-
gated antibody (eBiosciences), rinsed and assessed for FOXP3 positivity
by BD FACSCalibur and data analyzed using Cell Quest Pro. Numbers
of Tregs between groups of paired data were assessed using t test in nor-
mally distributed data. The effect of OCPs was compared to proliferative
and luteal samples using One Way ANOVA. All data expressed as
mean+SD.

RESULTS: In the peripheral blood, average percentage of Tregs was
0.06+0.01 during the proliferative phase, 0.18+0.4 during the luteal phase
and 0.04+0.06 in healthy female volunteers taking OCPs (ANOVA,
P¼0.03). On Holm-Sidak Pairwise comparison, blood from women using

OCPs had significantly fewer Treg cells than the blood fromwomen not using
OCPs during the luteal phase (P¼0.02). An inverse relationship to the blood
was observed with Treg levels in the endometrium, where the percentage of
Tregs was significantly higher in women in the proliferative phase not using
OCPs compared to women in the luteal phase or taking OCPs (0.34+0.2 vs
0.07+0.07, respectively; P¼0.03).
CONCLUSION: Here we define normal blood and menstrual Treg fluctu-

ations throughout the menstrual cycle, which are inversely correlated. These
data are consistent with our mouse data showing that higher circulating Tregs
correlate more closely with implantation rather than local endometrial levels.
Alterations in circulating Treg levels may contribute to the contraceptive ef-
fect of OCPs.
Supported by:This research was Supported by the intramural research pro-

gram of PRAE, NICHD, NIH and NHLBI, NIH.
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IMMUNE RESPONSE TO SHARED PLACENTA/TUMOR ANTI-
GENS MAY REDUCE CANCER RISK IN PAROUS
FEMALES. S. Jasti, V. Chennathukuzhi, T. Yankee, B. K. Petroff,
M. G. Petroff. The University of Kansas Medical Center, Kansas City, KS.

OBJECTIVE: Pregnancy is a natural phenomenon in which the semi-allo-
geneic fetus is tolerated by the mother’s immune system. During this event,
paternally inherited antigens expressed by placenta can elicit an immune
response leading to generation of anti-fetal T cells in mothers. However,
the long-term implications of these persistent T cells on the mother’s health
have not been studied. Shared placenta/tumor antigens are proteins that are
expressed both by placenta and tumors, and are absent or minimally ex-
pressed in normal tissues. Using a model shared placenta/tumor antigen,
we tested the hypothesis that T cells elicited against these antigens can alter
cancer risk in mothers.
DESIGN: Act-mOVA (Ovalbumin) transgenic male mice were bred to

wild-type females such that fetuses inherited and expressed OVA. Females
were sacrificed during pregnancy and post-partum to detect the presence of
anti-OVA T cells. Further, to understand whether an infection during preg-
nancy would modify the endogenous response to Ovalbumin, pregnant
OVA-bred mice were injected with Polyinosinic:polycytidylic acid (Poly
I:C) on day 12.5 and sacrificed after 5 days. Finally, to decipher the possible
role of anti-OVA T cells, 8-9 weeks post-partum OVA-bred females were
inoculated with E.G7-OVA lymphoma cells, which constitutively express
OVA, and tumor growth was monitored.
MATERIALS AND METHODS: Anti-OVA T cells were detected by

flow cytometry. Tumors were monitored using a digital caliper three
times/week until mice were sacrificed due to tumor burden. Kaplan
Myer survival analysis, T-test and ANOVA were used for statistical eval-
uation.
RESULTS: Anti-OVA T cells were elicited during pregnancy and per-

sisted post-partum until 15-24 weeks in OVA-bred mice. Interestingly,
Poly I:C administration during pregnancy did not modify the endogenous
response to OVA (0.053% � 0.011 of CD8 cells vs. 0.034 � 0.013 in con-
trols; p¼0.315). Tumor onset was significantly delayed in OVA-bred mice
as compared to virgin mice (24 days � 10.39 vs 6 days � 0.293; p< 0.05).
Further, the progression of tumors to a size of 15mm was delayed in OVA-
bred mice in comparison to wild-type bred and virgin females (67 days �
2.18 vs. 38 days � 6.06; p¼0.005 and 33 days � 5.13; p¼0.001 respec-
tively).
CONCLUSION: OVA elicited an immune response during murine preg-

nancy, and the development of OVA-expressing tumors was delayed in
OVA-bred mice. These data suggest a possible role of anti-placenta/tumor
antigen specific T cells in protecting parous females against tumors bearing
the same antigen.
Supported by: NIH grant R01HD045611.
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INFLAMMATORY IMMUNE RESPONSES AND UTERINE RADIAL
ARTERY BLOOD FLOW IN PREGNANT WOMEN WITH RECUR-
RENT PREGNANCY LOSSES: COMPARISON OF DELIVERY
AND ABORTION GROUPS. S. H. Bao,a,b L. Moy,a H. Ahmed,a

D. Lee,a,c V. Hoch,a J. Kwak-Kim.a aReproductive Medicine, Department
of Obstetrics and Gynecology, Chicago Medical School at Rosalind Franklin
University of Medicine and Science, Vernon Hills, IL; bDepartment of
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Gynecology, FirstMaternity and Infant Hospital, Tongji University School of
Medicine, Shanghai, China; cDepartment of Obstetrics and Gynecology, Pu-
san National University School of Medicine, Yangsan, Gyeongsangnam-do,
Korea.

OBJECTIVE: Inflammatory immune response and its role in angiogenesis
are important determinants of a successful pregnancy. Ultrasonographic eval-
uation of blood flow using Doppler technique may reflect progress of angio-
genesis at maternal fetal junction. In this study, we aim to investigate the
relationship of the uterine radial artery resistance index (U-RI) and immune
inflammatory markers in RPL patients during pregnancy, who were under
preconception anti-coagulant, prednisone and/or intravenous immunoglob-
ulin (IVIg) treatment.

DESIGN: Total 132 patients delivered a live born infant (delivery group)
and 30 patients miscarried again (abortion group).

MATERIALS ANDMETHODS: A retrospective study was carried out on
162 women with RPL (R2) who were investigated during pregnancy and
enrolled in the Reproductive Medicine program at Chicago Medical School
at Rosalind Franklin University of Medicine and Science. U-RI, peripheral
blood TH1/TH2 intracellular cytokine ratio, immunophenotype assay and
NK cytotoxicity (NKC) were analyzed.

RESULTS: U-RIs were decreased significantly during early pregnancy as
compared to non-pregnant U-RIs (P<0.001). Abortion group had signifi-
cantly higher U-RIs as compared to those of delivery group in gestation
weeks 7, 8, and 9 (P¼0.008, P¼0.001 and P¼ 0.043 respectively). During
the first trimester, CD56+ NK cell levels and NKCs were higher in abortion
group than delivery group, however not statistically different. In delivery
group, NK cell levels were significantly decreased during early pregnancy
between gestational weeks 4 and 5 (P¼0.002) and tend to decrease
throughout pregnancy. NKCs were significantly decreased during early preg-
nancy but increased during the third trimester.Th1/Th2 cell ratios of abortion
group were increased at gestational weeks 7 and 8 as compared to delivery
group, however not statistically different.

CONCLUSION: Increased U-RIs during early pregnancy predict preg-
nancy outcome in women with RPL who were under anti-coagulation and
immune therapy. Suppression of increased NK cell levels and NKC by pred-
nisone and/or IVIg is correlated with decreased U-RIs.
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OVARIAN STIMULATION INMICE IS ASSOCIATEDWITH IMMA-
TURE NEUTROPHIL ACCUMULATION AND LOSS OF THE RESI-
DENT MACROPHAGE POPULATION. O. Fainaru, S. Hantisteanu,
G. Paz, M. Hallak. Laboratory of Reproductive Immunology, Department
of Obstetrics and Gynecology, Hillel Yaffe Medical Center, Hadera, Israel.

OBJECTIVE: Ovarian stimulation syndrome (OHSS) leads to increased
angiogenesis and vascular leakage. Previoulsy, we observed that gonado-
tropin stimulation is associated with myeloid cell alterations and differential
expression of proangiogenic genes. Here we sought to determine the specific
myeloid cell populations that infiltrate the ovary upon ovarian stimulation
and that might contibute to the pathogenesis of OHSS.

DESIGN: Animal experiment , treatment vs. control.
MATERIALS AND METHODS: For induction of OHSS, 4 week old

pre-pubertal CX3CR1GFP/+ transgenic female mice (n¼3) were treated
with 20U pregnant mare serum gonadotropins (PMSG) for 2 days; On
day 3 human chorionic gonadotropin (hCG) (5U) was injected. 48 hours
after hCG, mice from both the treated group and from unstimulated con-
trols were sacrificed and the ovaries were harvested, weighed and enzymat-
ically digested. Single cell suspensions were immunostained using
fluorescently labeled: anti-CD11b, CD45, Ly6C, Ly6G and analyzed by
flow cytometry.

RESULTS: Gonadotropin stimulation led to incresed ovarian size and
the formation of multiple corpora lutea. When compared to non-stimu-
lated controls, gonadotropin stimulation resulted in an increase in the
ovarian CD11b+CX3CR1GFP- neutrophil population (15.7�3.5 vs.
4.6�1.9 % of total CD45+ cells, p¼0.008). Conversely, the
CD11b+CX3CR1GFPhi resident macrophage population was substantially
reduced upon ovarian stimulation (14.8�3.3 vs. 1.7�1.7 % of total
CD45+ cells, p¼0.004). Interestingly, infiltrating neutrophils expressed
both Ly6G and Ly6C indicating an immature phenotype, while resident
macrophages did not.

CONCLUSION: Our study indicates that ovarian stimulation is accom-
panied by an influx of immature neutrophils. These cells resemble tumor
infiltrating- myeloid derived suppressor cells (MDSCs) that were shown

by us and others to be proangiogenic. Strikingly, the immature neutrophils
almost entirely replaced the population of resident macrophages domi-
nating the unstimulated ovary. Resident macrophages have been shown to
play a central role in mainatining steady state conditions in other systems,
such as the gut mucosa, by actively suppressing inflammation. The prom-
inent myeloid population changes observed in the ovary upon stimulation
may point at an evolving sterile inflammatory environment associated
with proangiogenic gene expression. Targeting these myeloid cell popula-
tions for the prevention and treatment of ovarian hyperstimulation warrant
further studies.
Supported by: ISF (142/09).
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GEL-INSTILLATIONVERSUS SALINE INFUSION DURING SONO-
HYSTEROGRAPHY: ANYADVANTAGES? Y. El-Faissal, A. El Lithy.
Obstetrics and Gynecology Department, Cairo University, Cairo, Egypt.

OBJECTIVE: To evaluate if gel-instillation sonography (GIS) is superior
to saline infusion, during Sonohysterography performed for patients to inves-
tigate the endometrial cavity.
DESIGN: A prospective randomized controlled observational study.
MATERIALS AND METHODS: Setting: The outpatient clinic, the ultra-

sonography department and the office hysteroscopy clinic of Cairo Univer-
sity medical school hospital, Kasr El Eini. Patients: We included 100
women aged 20-45 years, presenting to the outpatient clinic of our university
hospital. Interventions: Two groups of patients were included, in the first (53
patients) saline infusion sonography (SIS) was performed, in the second
(47patients), we did GIS. The patients underwent then office diagnostic hys-
teroscopy (DH).
RESULTS: Mean procedure time was significantly shorter in the saline

group than in gel group (10.23 +/-1.69 and 14.45+/-1.62 minutes respec-
tively, P-value¼0.0001). The uterine distention time was significantly
longer in the second group (21.94 sec+/-2.28), while in the first it was
7.96+/-2.37 (P-value¼0.0001). The pain score was higher in the second
group (Mean¼1.45+/-0.72) compared to 1.13+/-0.68 in the first (P-value
of 0.007). The specificity of testing with saline was 100% and the sensi-
tivity 64.28%, whereas in the gel group they were 97.22%& 81.81%
respectively.
CONCLUSION: Using GIS increased the procedure time, uterine disten-

sion time and patients’ discomfort without effect on diagnostic accuracy.
Both tests are highly specific, but the sensitivity of gel is higher.
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AIR BUBBLE SALINE INFUSED SONOGRAPHY (SIS) IS EQUIVA-
LENT TO HYSTEROSALPINGOGRAM (HSG) IN ASSESSMENT
OF TUBAL PATENCY. I. Robertshaw,a A. Martinez,a A. Batcheller,a

K. DiPaola,a J. Sroga,a S. Lindheim.b aObstetrics and Gynecology, Univer-
sity of Cincinnati, West Chester, OH; bObstetrics and Gynecology, Wright
State University, Dayton, OH.

OBJECTIVE: To compare air bubble SIS to HSG in assessing endometrial
cavity (EC) and tubal patency.
DESIGN: Prospective descriptive study.
MATERIALS AND METHODS: An IRB approved study of 93 women

undergoing HSG were recruited. After an SIS for cavity evaluation, a sa-
line-air device was connected to the balloon-catheter. Slow instillation of
air-saline was used to sequentially assess right and left tubal patency. This
was followed by an HSG performed the same day. Secondary measures
included a Likert Pain Scale and time assessment of procedure. Cohen’s
kappa coefficient was used to assess agreement between each procedure
and a paired t-test was used to compare differences in pain and time between
modalities. Significance as determined by p<0.05.
RESULTS: The patient mean age was 34.0 � 4.9 yrs. Positive correlation

was observed between the air bubble SIS and HSG with regards to EC
(K¼0.554, p¼0.001), right (K¼0.322, p¼0.001) and left (K¼0.373,
p¼0.001) fallopian tube patency. The EC was found to be concordantly
normal between both modalities in 95% (41/43) of cases and abnormal in
67% (27/40). Air bubble SIS and HSG equivalently identified right and left
tubal patency in 92.8% (64/69) and 96% (73/76) of cases, respectively.
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However, only 40% (6/15) and 44% (4/9) of right and left tubal occlusions
were in agreement with HSG. The air bubble SIS procedure time was found
to be on average 2 minutes longer and conferred a higher degree of pain
compared to HSG (p¼0.001).

CONCLUSION: There is a strong correlation between air bubble SIS and
HSG when both tubes are patent. However, in the absence of clear patency,
further evaluation may be indicated with either HSG or laparoscopy. The
duration of air bubble SIS is longer, which could affect the degree of pain
experienced. This finding may improve with operator experience. Compared
to HSG, the cost effectiveness of air bubble SIS and avoidance of radiation
exposure may outweigh any drawbacks.

Supported by: Cooper Surgical and Smith and Nephew.
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LUCIFERASE IMAGING OF CHYLAMDIA MURIDARUM
ASCENDING INFECTION IN MICE. J. Campbell,b Y. Huang,a

Y. Liu,a R. Schenken,b G. Zhong.a aMicrobiology, The University of Texas
Health Science Center, San Antonio, TX; bObstetrics and Gynecology, The
University of Texas Health Science Center, San Antonio, TX.

OBJECTIVE: To understand Chlamydia pathogenic mechanisms by visu-
alizing chlamydial ascending infection in the genital tract.

DESIGN: Constructing luciferase expressing- Chlamydia muridarum
(C. muridarum) organisms for monitoring C. muridarum trafficking
in the female mouse genital tract using bioluminescence technol-
ogy.

MATERIALS AND METHODS: A shuttle vector containing the lucif-
erase gene was used to transform C. muridarum organisms. A stable trans-
formant was characterized in Hela cells by monitoring both luciferase
mRNA levels using qRT-PCR and luciferase activity using the substrate D-
luciferin. The in vitro characterized transformant was then used to infect
10 Balb/cJ mice intravaginally, and the infection was monitored using the
Xenogen IVIS imaging system at the whole animal scale.

RESULTS: Luciferase activity was detectable at 12 hours (h), peaked by
15h, and was significantly reduced by 30h after infection in cell cultures in-
fected with luciferase-expressing C. muridarum transformant. Mice intrava-
ginally infected with the same transformant were monitored for luciferase
activity on days 3, 7, 10, 14, 21 & 28 after infection. Six of the 10 inoculated
mice displayed luciferase signal in lower with two also in upper genital tracts
on day 3 after infection. By day 7, all 10 mice developed luciferase signal
with 1 only in lower and the remaining 9 in upper genital tracts. The lucif-
erase signal was maintained in upper genital tract in 6 and 2 mice by days
14 and 21, respectively. No luciferase activity was detected in 9 of 10 by
day 28. Whole body images revealed a transient airway co-infection among
5mice housed in the same cagewith 5mice positive on day 3 and 1 remaining
positive on day 7. Its presence did not significantly alter the genital tract
infection courses.

CONCLUSION: We have successfully visualized Chlamydia murida-
rum ascension in mouse genital tract. Our observations suggest that C.
muridarum organisms are most active in ascending to the upper genital
tract within the first 7 days after intravaginal inoculation. Mice of the
same inbred strain display variation in the time course of ascending
infection. Unexpectedly, co-infection in the airway is common in some
cages, but it does not seem to affect the time-course of ascending infec-
tion. The luciferase detection-based in vivo imaging (without the need
for sacrificing mice) will greatly facilitate our understanding of chla-
mydial pathogenic mechanisms.

Supported by: NIH grants R01A1065437 & R01A1047997.
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TIMELAPSE (TLM)GENDERBASEDDIFFERENCES IN EUPLOID
VERSUS ANEUPLOID EMBRYOS. J. D. Kofinas, Y. Kramer,
D. H. McCulloh, J. Grifo. NYU Fertility Center, New York, NY.

OBJECTIVE: To identify morphokinetic differences associated with em-
bryo gender in euploid and aneuploid embryos.

DESIGN: Retrospective Cohort.
MATERIALS AND METHODS: Ninety two embryos were cultured in

the EmbryoScope (ES) and images of their stages were recorded. On day

3, embryos were removed briefly from the ES so that a breech in the
zona could be made with a laser before returning them to the ES. When
(and if) the embryo became an expanding blastocyst, it underwent trophec-
toderm biopsy and vitrification. Biopsies were frozen and sent to a refer-
ence genetics laboratory for aneuploidy determination, including
assessment of the presence of sex chromosomes (revealing embryo gender).
Morphokinetic parameters were determined by two observers. TLM param-
eters were standardized by subtracting the time of syngamy. Morphokinetic
parameters were analyzed with reference to gender and ploidy status. Male
(n¼41) and Female (n¼51) embryos were further subdivided into aneu-
ploid and euploid. A retrospective analysis of specific TLM parameters
was performed on all the embryos and T-test of means for significance
testing was completed.
RESULTS: PGS indicated that there were 41 Male and 51 Female em-

bryos analyzed. Multiple TLM parameters were considered (based on cur-
rent literature). When only aneuploid embryos were considered, there were
no significant differences in morphokinetic paramenters between the two
genders. When only euploid embryos were considered, there were differ-
ences in timing events including the start of cavitation (Male¼68.1 vs.
Female¼72.4, p¼0.002) as well as time to full blastocyst (Male¼78.6
vs. Female¼83.9, p¼0.05). All other parameters were not found to be sig-
nificant.

Table1: Morphokinetic parameters in Aneuploid versus Euploid embryos

divided based on gender

Groups syngamy
2 cell/
4cell 8cell

Compaction
start/end

Duration
Compaction

Starts
cavitation

Time to
full blast

Aneuploid:
Male 25.36 2.75/14.7 32.1 46.7/60.2 13.7 73.4 84.2
Female 25.39 2.69/14.8 33.7 45.2/61.3 16.1 71.5 84.2
p-value 0.97 0.84/0.34 0.34 0.64/0.72 0.29 0.44 0.98
Euploid:
Male 24.2 3.3/14.3 31.5 46.2/56.8 10.7 68.1 78.6
Female 25.9 2.8/15.2 35.1 49.0/59.3 11.3 72.4 83.9
p-value 0.01 0.33/0.06 0.12 0.39/0.45 0.74 0.002 0.05

*T-tests used for significance testing **Timing parameters in hours and
normalized to syngamy

CONCLUSION: Gender differences are not detected in aneuploid em-
bryos. However, in euploid embryos, Male embryos progress more rapidly,
attaining certain morphological stages earlier than Female euploid embryos.
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EFFECTS OF ORAL GINKGO BILOBA EXTRACT ON FETAL
WEIGHT IN FETUSES WITH INTRAUTERINE GROWTH
RESTRICTION. D E. M. Abd El Aal, M. S. Abdellah, A. Y. Shahine,
M. S. Zakhera. Obstetrics & Gynecology, Women’’s Health Hospital, Assiut,
Egypt.

OBJECTIVE: To evaluate the effect and safety of adjuvant treatment of
oral Ginkgo Biloba extract on fetal weight in fetuses with intrauterine growth
restriction not associated with congenital anomalies on the improvement of
placental functions, when added to empirical antioxidant treatment, as re-
flected by increase in Doppler indices, fetal weight and amniotic fluid.
DESIGN: Randomized Controlled Trial.
MATERIALS ANDMETHODS: Two hundred twenty six patients with

intrauterine growth restriction (IUGR) fetuses were included and
randomly divided into 2 groups. Group 1 received Vitamin E and Omega
3 combination, taken orally twice daily plus Ginkgo Biloba, two tablets
per day, while group 2 (controls) received the antioxidant combination
only. Both groups were followed up every 2 weeks by ultrasonography
and Doppler.
RESULTS: Group 1 significantly delivered more frequently at term, had

significantly higher fetal weights, amniotic fluid indices and Doppler indices’
values during bi-weekly antenatal visits.
CONCLUSION: Adjuvant treatment with Ginkgo Biloba Extract added to

antioxidants could improve placental functions, Doppler indices, fetal weight
and amniotic fluid index and hence prolong pregnancies complicated with
IUGR fetuses not due to congenital anomalies. This effect is mostly due to
an oxygen free radical scavenger action combined with a peripheral vascular
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improvement effect of the herb. Further bigger studies are needed to validate
our results.
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COMPLETE SEPARATION OF THE UTERINE CESAREAN
SECTION SCAR – A NEW CAUSE OF SECONDARY
INFERTILITY? M. Pomorski, A. Rosner-Tenerowicz, T. Fuchs,
R. Woyton, M. Zimmer. Department of Obstetrics and Gynecology, Wro-
claw Medical University, Wroclaw, Poland.

OBJECTIVE: To assess the risk factors and clinical symptoms related to
the complete separation of the cesarean section (CS) scar in the nonpregnant
uterus.

DESIGN: Observational study.
MATERIALS AND METHODS: The study group included twenty-five

women with a history of low transverse CS in whom a complete separation
of the CS scar was diagnosed using saline infusion sonohysterography
(SIS) and hysteroscopy (HSC). The diagnosis of complete separation of
the CS scar was made when at the site of the scar no myometrial tissue could
be visualized.

RESULTS: Fifteen women (60%) had a history of one CS, six (24%) had a
history of two CSs and four women (16%) of three CSs. No statistically
important difference was found between the number of previous CSs and
complete separation of the CS scar (p>0.05). The type of the last CS before
the diagnosis of the scar separation was as follows: in 8 cases (32%) elective
CS, in 17 cases (68%) emergency intrapartal CS (p<0.05). None of the
women had a history of puerperal infection. The mean interval between
CS and diagnosis of scar separation was 14.6 months (�10.6). Twenty-two
women (88%) complained of spotting or bleeding after menstruation. The
mean duration of spotting/bleeding was 6 days (�2.9). Sixteen women
(64%) desired future pregnancies. Among that group at the time of evaluation
10 women (62.5%) met the criteria of secondary infertility i.e. 12 months of
contraceptive-free intercourse. None of the women was previously treated
due to primary infertility. The male factor and ovulation disorders were
excluded. One possible explanation of infertility in those patients might be
the fact that in all cases during SIS and HSC procedures a blood clot protrud-
ing into the cervical canal was observed at the site of the CS scar defect. This
may be considered as a mechanical factor causing infertility. During the
follow-up one woman became spontaneously pregnant. In that case a CS
scar pregnancy was diagnosed. This patient was successful treated with local
methotrexate injections.

CONCLUSION: Emergency CS may be considered as a risk factor for
complete separation of the uterine CS scar. Women with secondary infertility
and abnormal uterine bleeding that have a history of CS need to undergo ul-
trasonographic assessment of the CS scar. Further studies are needed to
confirm if the complete separation of the CS scar is a risk factor for scar preg-
nancy. Also adequate treatment options for symptoms related to the complete
separation of the CS scar should be developed.
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A BINARY OUTCOME PREDICTOR GENERATED BY TIME-
LAPSE ANALYSIS SOFTWARE OFFERS A LIMITED SELECTION
ADVANTAGE BETWEEN BLASTOCYSTS. M. D. Werner,a

K. H. Hong,a J. M. Franasiak,a K. Upham,b R. T. Scott, Jr.,a,b aREI,
RWJ, Rutgers, Basking Ridge, NJ; bRMA NJ, Basking Ridge, NJ.

OBJECTIVE: Time-lapse imaging is designed to improve embryo selec-
tion on day 3 of development. Software now automatically generates a binary
result (high or low) that prognosticates which embryos are more likely to
blastulate. This study seeks to characterize the blastulation rates for those
groups and to assess the distribution of results to determine how often this
designation could potentially alter embryo selection.

DESIGN: Prospective, blinded observational.
MATERIALSANDMETHODS: Patients with normal ovarian reserve un-

dergoing IVF were recruited. Morphokinetic imaging utilizing the Eeva�
System (Auxogyn, Menlo Park, CA) was recorded through day 5 of develop-
ment. All embryos were cultured to the blastocyst stage and the number
judged to be of sufficient quality for either transfer or cryopreservation
were recorded. Imaging was performed and the automated results were
retrieved and interpreted by company software after cycle completion. No
embryologist had access to imaging data prior to evaluating embryos. The
potential to alter treatment was evaluated by comparing the number of cases
where a single cohort had a mix of high and low potential amongst the em-

bryos. The predictive value of the binary designation was compared by calcu-
lating the proportion of embryos in each group which progressed to become
usable blastocysts.

Morphokinetic prognostic groups

Usable Blasts Unusable Blasts Predictive Value Age

High 98 43 PPV 70% 34.4�4.8
Low 351 360 NPV 51% 34.3�4.2

RESULTS: 82 Patients were enrolled and 900 fertilized zygotes were
imaged and analyzed. 141 (16%) embryos were scored as ‘‘high’’ while
711 (79%) were scored as ‘‘low’’, with 5% receiving a ‘‘no result’’ designa-
tion. No opportunity for selection existed in 45% of patients (37/82) as all
embryos in the cohort were uniformly designated as being in the low proba-
bility group and thus the test provided no opportunity to alter management.
Blastulation rates were superior for those embryos designated as ‘‘high’’
(70%) compared to those in the low group (51%) (p<0.001). The blastulation
rate in those patients with uniformly low results remained high at 52%.
CONCLUSION: Automated time-lapse analysis provided a 20% differ-

ence in blastulation rates in patients whose embryos contained a mix of
high and low designations. The remaining 45% would not benefit as their re-
sults were all identical. Further investigation to establish a rank order within
cohorts to see how often the designation would alter selection would be use-
ful in characterizing this technology.
Supported by: Auxogyn; Equipment.
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DIFFERENCES IN 1ST TRIMESTER PLACENTAL VOLUME
BASED ON MODE OF CONCEPTION. S. J. Churchill,a

E. T. Wang,a,b M. Akhlaghpour,a E. H. Goldstein,a,b G. M. Barlow,a

E. Chabot,a J. Williams, III,a,b M. D. Pisarska.a,b aDepartment of Obstetrics
and Gynecology, Cedars-Sinai Medical Center, Los Angeles, CA; bDepart-
ment of Obstetrics and Gynecology, David Geffen School of Medicine, Uni-
versity of California at Los Angeles, Los Angeles, CA.

OBJECTIVE: Assisted Reproductive Technologies (ART), specifically in
vitro fertilization (IVF), has been associated with small for gestational age
babies, which may be the result of placental insufficiency, either due to the
IVF itself or the underlying infertility. To determine if this is a phenomenon
that starts early in gestation, we measured placental volumes in the first
trimester to detect differences between pregnancies conceived with IVF
compared to pregnancies conceived with less invasive fertility treatments
(in vivo fertilization) and spontaneous conceptions.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: All women with singleton pregnancies

who presented to our institution for CVS and first trimester ultrasound
fromApril 2007 to January 2014were evaluated. Patient and pregnancy char-
acteristics were obtained from chart review. Estimated placental volumes
(EPV) were calculated from 2-D ultrasound images using a well-validated
computation [1]. Linear regression models were used to compare EPV based
on mode of conception (IVF, in vivo fertilization including clomiphene cit-
rate, gonadotropin injections, and/or intrauterine insemination, and sponta-
neously conceived pregnancies). Analyses were adjusted for maternal age,
body mass index, gravidity, hypertension and smoking status.
RESULTS: A total 1517 patients were included in the final analysis (1273

spontaneous, 117 in-vivo, and 127 IVF conceptions). Maternal age was
significantly different among the three groups, with IVF conceptions having
the highest maternal age (P<0.001). Fetal gestational age, fetal gender,
maternal race and placental location were similar among the 3 groups. After
adjusting for confounding variables, linear regression suggested a trend in
lower placental volumes in patients with IVF compared to spontaneous con-
ceptions (b coefficient -0.11, p¼0.07) but no difference was seen in in-vivo
vs. spontaneous conceptions (b coefficient ¼-0.06, p¼0.34).
CONCLUSION: IVF may be associated with a smaller placental volume

compared to spontaneous conceptions. Further studies are necessary to deter-
mine its potential role in the etiology underlying small-for-gestational age in-
fants conceived through IVF.
Supported by:NIH R01HD074368 and Helping Hand of Los Angeles, Inc.
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THE USE OF TIME-LAPSE OBSERVATIONS TO CONFIRM PRO-
NUCLEI FORMATION AND FERTILIZATION. K. Nakayama,a,b

N. Fukunaga,a,b,c H. Kitasaka,a,b T. Yoshimura,a,b F. Tamura,a,b

M. Katou,a,b N. Aoyagi,a,b Y. Kida,a,b Y. Hashiba,a,b Y. Asada.a,b,c aIVF
Laboratory, Asada Ladies Nagoya Clinic, Nagoya, Aichi, Japan; bIVF Lab-
oratory, Asada Ladies Kachigawa Clinic, Nagoya, Aichi, Japan; cAsada Insti-
tute for Reproductive Medicine, Asada Ladies Clinic, Nagoya, Aichi, Japan.

OBJECTIVE: In our laboratory, fertilization is routinely determined by
manual observation, around 19-20 h after intracytoplasmic sperm injection
(ICSI). Embryos are judged as fertilized if two pronuclei (PN) are observed.
However, it is possible that oocytes judged to be unfertilized, embryos
develop and can reach the blastocyst stage. It is possible that there was a fail-
ure to observe PN. Therefore, we initiated in our program, time-lapse obser-
vations to correctly identify PN appearance. The objective of this study was
to evaluate the use of time-lapse observations to objectively identify PN for-
mation and fertilization.

DESIGN: prospective cohort study.
MATERIALS AND METHODS: This prospective cohort study was car-

ried out between February 1 and August 31, 2013 and involved 130 infer-
tile couples. Time-lapse analyses were made at 19-20 h after ICSI, at the
same time point as our standard manual observation, to judge fertilization
status. Images were recorded automatically every 10 min in seven planes
(using the Embryo Scope time lapse system) and analyzed for the: PN
appearance, PN breakdown. Embryos judged as 2 PN were cryopreserved
at the PN stage.

RESULTS: In 78.4% (567/723) embryos 2 PN formation was
observed with PN appearance occurring at 7.7�2.1 h after the initia-
tion of time lapse recordings. In 9.7% (55/567) embryos 2 PN forma-
tion and breakdown was observed with PN appearance occurring at
7.2�1.6 h and PN breakdown at 20.1�0.8 h after the initiation of
time lapse recordings.

CONCLUSION: We have observed in our series that in 9.7% embryos,
PN breakdown occurs earlier than at the routine time point used in our
manual observation. By manually observing a single time point it is diffi-
cult to correctly judge PN formation. However, using time-lapse imaging to
determine the timing of PN formation provides more accurate information
on fertilization. Furthermore, Time-lapse evaluation to assess fertilization is
feasible as a tool for all patients due to the short time interval to be
analyzed.
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IMPACT OFAN AUTOMATED TIME-LAPSE SYSTEM IN AN EGG
DONATION PROGRAM. E. Rocafort, M. Guijarro, M. �A. Fern�andez,
S. M. D. Rogel, J. M. D. Aizpurua. IVF Spain, Alicante, Spain.

OBJECTIVE: Embryo selection techniques are crucial to perform eSET
with good prognosis avoiding multiple pregnancies, especially in egg dona-
tion patients with advanced maternal age. The aim of the study was to eval-
uate a novel computer-automated time-lapse image system (Early Embryo
Viability Assesment, Eeva� test, Auxogyn�) as an embryo selection tool
in an egg donation program.

DESIGN: Observational and prospective. A total of 112 recipients consent
to culture their embryos into Eeva� (study group), while 122 recipients
preferred without Eeva� (control group). Both groups were comparable ac-
cording to age, oocytes donated and fertilization rate. Eeva� test is based on
morphokinetic markers such as P2 (time division from 2 to 3 cells) and P3
(time division from 3 to 4 cells) providing 3 predictions on Day 3: High, Me-
dium and Low probability of blastocyst formation. All the recipients had
maximum 2 blastocyst transferred on Day 5.Frozen embryo transfers were
discarded.

MATERIALS AND METHODS: At least 12 fresh oocytes retrieved from
donors below 30 years old after an antagonist stimulation protocol were
donated to each recipient. IVF/ICSI was performed according to sperm pa-
rameters. A total of 2120 embryos were obtained, 976 being cultured into
Eeva� since the fertilization assessment. 234 transfers were performed in
a private fertility clinic with an embryo average of 1.6. For embryo transfer
selection, morphological criterion (Gardner blastocyst classification) was
used together with the highest prediction. T-Student and Chi-square were
used as statistical tests.

RESULTS: See the results in the table below:

RESULTS

STUDY GROUP CONTROL GROUP P value

Blastocyst rate 52,3 � 3,31 51,1 � 4,24 N.S.
High prediction

blastocyst (%)
28,6 - -

Medium prediction
blastocyst (%)

44,3 - -

Low prediction
blastocyst (%)

27,1 - -

Clinical pregnancy
(%)

85/112 (75,9) 72/122 (63,1) p< 0,01

Ongoing pregnancy
rates (%)

76/112(67,9) 64/122 (52,5) p< 0.05

pregnancy (Only
high blastocysts
transferred)(%)

42/48 (87,5) 72/122 (63,1) p< 0,01

Clinical pregnancy
(Only medium
blastocysts
transferred)(%)

13/18 (72,2) 72/122 (63,1) N.S.

Clinical pregnancy
(Only low
blastocysts
transferred) (%)

2/6 (33,3) 72/122 (63,1) N.S.

CONCLUSION: The Eeva� test contributes, as a second criterion,
enhancing selection of the most suitable embryos for transfer on Day 5, being
preferable the high prediction if possible . The selection of the embryo with
the highest developmental potential may improve the pregnancy rate with
single embryo transfer (eSET), a preferred practice to reduce obstetrical risks
and adverse outcomes.

LEIOMYOMA
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A LONGITUDINAL RETROSPECTIVE CLAIMS ANALYSIS OF
HEALTHCARE COSTS INCURRED BY UTERINE FIBROIDS
PATIENTS. A. M. Soliman,a M. Fuldeore,a H. Yang,b E. X. Du,b

E. Q. Wu,b C. Winkel.c aGlobal Health Economics and Outcomes Research,
AbbVie, Inc., North Chicago, IL; bAnalysis Group, Inc., Boston, MA; cDe-
partment of Obstetrics and Gynecology, Georgetown University School of
Medicine, Washington, DC.

OBJECTIVE: Since uterine fibroids (UF) impose a high economic and so-
cietal burden, but UF diagnosis is often delayed and economic information
on this pre-diagnosis period is scarce, here we compared healthcare costs
for 5 years before and 5 after UF diagnosis with those in women without UF.
DESIGN: Case-control study, using 2000-2010 Truven Health Market-

Scan data.
MATERIALS AND METHODS: Patients aged 18-45 years with an UF

diagnosis (International Classification of Diseases code 218.xx) were
matched 1:1 to women without UF (controls) by age, region, and insurance
type. For each matched pair, the UF case’s first recorded UF diagnosis date
was assigned as the index date. At least 1 year of continuous eligibility in
a health plan was required for all subjects. Individuals’ ages and comorbid-
ities during the year before the index date were summarized. Annual health-
care costs (in 2010 US dollars) during the 5 years pre- and post-index were
compared between UF patients and controls using Wilcoxon signed-rank
tests.
RESULTS: Among the 84,954 matched pairs identified, the mean age at

index date was 39.3 years. Inflammatory disease of gynecological organs
(12.5%), urinary tract infection (11.0%), depression (6.4%), infertility
(3.2%) and endometriosis (3.1%) were the most common comorbidities
among UF patients. For three years prior to the index date, average annual
total healthcare costs (medical plus pharmacy costs) were significantly
higher for UF patients than for controls: ranging, across the years, from
$3,381-$4,217 for UF patients versus $3,237-$3,546 for controls (all
p<0.05), producing annual cost differences of $144-$671. In the first year af-
ter the index date, UF patients incurred an average of $9,933 in total
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healthcare costs, compared to only $3,802 for control patients (p<0.05). In
the subsequent four years, UF patients’ total costs exceeded those of the con-
trols by $1,443, $1,560, $1,136, and $920, respectively (all p<0.05). Both the
medical and pharmaceutical costs components exhibited the same trends as
the total cost estimates for UF patients.

CONCLUSION: Patients with UF incurred significantly higher healthcare
costs than those without UF, both pre- and post-diagnosis; the costs associ-
ated with UF were highest in the years immediately following diagnosis.
UF disease imposes a significant economic burden on women aged 18-45
years living in the US.

Supported by: Financial support for the study was provided by AbbVie.
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PRICKLE-1 (PK-1) LINKS ENVIRONMENTAL ESTROGEN
EXPOSURE TO THE LOSS OF REST IN UTERINE
LEIOMYOMA. M. M. McWilliams,a F. Koohestani,a C. Williams,b

S. Gunewardena,a T. R. Kumar,a V. Chennathukuzhi.a aMolecular and Integra-
tive Physiology, University of Kansas Medical Center, Kansas City, KS; bNa-
tional Institute of Environmental Health Sciences, Research Triangle Park, NC.

OBJECTIVE: To determine the mechanism of Pk-1 in mediating the
down-regulation of REST by environmental estrogens in uterine leiomyoma
(UL).

DESIGN: The expression status and the role of PRICKLE-1 in the regula-
tion of REST and its downstream markers were analyzed in normal human
myometrium and UL. Additionally, the effect of modulating PRICKLE-1
expression on REST was analyzed in vitro using primary SMCs derived
from patient samples and in vivo using animal models treated with estrogenic
compounds. n¼10.

MATERIALS ANDMETHODS: UL and myometrial tissue samples were
obtained from women undergoing hysterectomy. Samples were analyzed for
Pk-1 and RESTexpression and used for primary cell cultures treated with Pk-
1 siRNA and a Pk-1 expression vector, followed by gene expression analysis.
Uteri from animal models, including Lhb null, Esr null, genistein-treated and
DES-treated mice were used to determine Pk-1 sensitivity to estrogens in
vivo.

RESULTS: UL are hormone-responsive, benign tumors of the myome-
trium. Prepubertal environmental estrogen exposure is a major risk factor
for UL. Extensive evidence has indicated the central role of overactive
PI3K/AKT-mTOR signaling in UL. Importantly, the tumor suppressor
REST (repressor element silencing transcription factor) is lost in UL, leading
to aberrant expression of the PI3K/AKT-mTOR pathway. We report a critical
link between environmental estrogens and REST dependent epigenetic mod-
ifications, via Pk-1, an interacting partner of REST required for its nuclear
localization. We found silencing of Pk-1 by siRNA results in the loss of
REST in normal uterine SMCs and the overexpression of Pk-1 leads to
increased REST in UL SMCs. Further, we report a novel E2-ERa mediated
regulation of Pk-1. Lhb null mice lacking endogenous E2 showed increased
Pk-1 expression, and subsequent E2 treatment rescued Pk-1 to wild-type
levels. Further, Esr1 null mice expressed high levels of Pk-1 in the uterus
andmice exposed neonatally to environmental estrogens expressed strikingly
low levels of Pk-1.

CONCLUSION: Our results identify Pk-1 as a novel link between estro-
gen stimulation and downstream REST-dependent tumorigenic signaling
pathways in UL pathogenesis.

Supported by: P20 RR016475, P20 GM103418 and 1R01HD076450-
01A1.
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DIAGNOSIS AND MANAGEMENT OF HEREDITARY LEIO-
MYOMA AND RENAL CELL CANCER (HLRCC)-ASSOCIATED
UTERINE LEIOMYOMAS. P. Stratton,a A. Runyan,a

A. M. Thomas,b L. Middelton,b M. J. Merino,b J. Segars,a

A. M. Venkatesan,c W. M. Linehan.b aPRAE, Bethesda, MD; bUOB, Be-
thesda, MD; cRIS, Bethesda, MD.

OBJECTIVE: To describe the diagnosis and management of uterine leio-
myomata (fibroids) and their effect on reproductive health in women with
Hereditary Leiomyoma and Renal Cell Cancer (HLRCC), a fumarate hydra-
tase (FH) gene defect.

DESIGN: Prospective cohort study of women with HLRCC.
MATERIALS ANDMETHODS: From 2003 to 2014, women in a clinical

study were assessed for HLRCC by clinical phenotype (skin leiomyomas,

uterine fibroids, renal tumor) or germline FH mutation status. HLRCC-
affected reproductive-aged women with a uterus were assessed for uterine
fibroids by imaging, symptoms and reproductive history. Surgery was recom-
mended for those with fibroids >3 cm in diameter with atypical features on
T2-weighted MRI (T2 hyperintense (Funaki 2/3) appearance) or fibroids>5
cm regardless of imaging appearance.Myomectomywas performed for those
desiring fertility and hysterectomy if childbearing was completed. Histology
was reviewed.
RESULTS: Of 182 HLRCC-affected women, 77 were evaluated by gyne-

cology (median age 34yr; range 16-71yr) and 105 others had prior hysterec-
tomy (median age at hyst 34; 22-56). Of 77 women with a uterus, 24(31%)
reported at least 1 prior myomectomy; 7 women had 2 or more. 44(57%)
women had at least 1 child with several born after myomectomy. Rapid
doubling in uterine size was noted within a year in 4 women taking exoge-
nous hormones and in 2 women subsequent to uterine artery embolization;
all underwent surgery. Nearly half of the 77 women assessed were recom-
mended for surgery with most having multiple, 5-7 cm, atypical leiomyoma
on MRI. Of those undergoing surgery, 17 had hysterectomy (median age 37;
26-53) and 17 myomectomy (median age 31; 24-41). Prior to surgery,18F-
FDG PET scans demonstrated multiple foci of pelvic FDG avidity with stan-
dardized uptake values ranging from 10-30 (benign fibroids usually <10).
Histology showed novel atypical leiomyomas with increased cellularity, nu-
clear pleomorphism, and<3 mitoses/HPF; no cases of leiomyosarcomawere
observed.
CONCLUSION: Women with HLRCC develop uterine fibroids at a

younger age than the general population. Fibroids in these patients demon-
strate relative T2 hyperintensity on MRI and a novel atypical, cellular histol-
ogy of uncertain malignant potential in the absence of leiomyosarcoma. Over
their reproductive life, 3 in 4 develop fibroids and will undergo surgery for
symptomatic fibroids. Myomectomy in affected women may be considered
in those seeking to preserve fertility.
Supported by: NIH Intramural Program, Clinical Center, UOB/NCI and

PRAE/NICHD, NCT00050752.
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DISSECTING THE MOLECULAR MECHANISM OF MIFEPRIS-
TONE FUNCTION IN LEIOMYOMAS USING 2- AND 3-DIMEN-
SIONAL MODELS. A. Patel,a M. Malik,a J. Britten Webb,a J. Cox,a,b

W. Catherino.a,b aDepartment of Obstetrics and Gynecology, Uniformed Ser-
vices University of the Health Sciences, Bethesda, MD; bProgram in Repro-
ductive and Adult Endocrinolgy, Eunice Kennedy Shriver National Institute
of Child Health and Human Department, Bethesda, MD.

OBJECTIVE: The selective progesterone receptor modulator mifepristone
is an effective treatment for reducing leiomyoma size and symptoms, but the
mechanism of action remains unknown. Our objective is to characterize the
mechanism of mifepristone efficacy using both 2-dimensional (2D) and 3
dimensional (3D) leiomyoma models.
DESIGN: Laboratory setting.
MATERIALS AND METHODS: Immortalized leiomyoma cells were

treated with mifepristone and the progestin R5020 at clinically-relevant
concentrations and various time-points. 3D cultures were also treated
with mifepristone at various concentrations for assessment of extracel-
lular matrix (ECM) development and dissolution. Gene expression was
analyzed using Western blot and immunohistochemistry (IHC) was
used to analyze the ECM proteins fibronectin, versican and collagen
(COL1A1).
RESULTS: Fibronectin protein concentration increased (2 � .02 fold) at

24 hours with progestin-treated cells at clinically-relevant pharmacologic
concentrations, while mifepristone-treated 2D cultures resulted in a reduc-
tion in protein concentration (.31 � .14), when compared to untreated con-
trols. Progestin-treated cells also demonstrated an increase in versican
protein concentration (2 � .34 fold), while versican protein showed a
reduction in concentration in mifepristone-treated 2D cultures (.24 � .5
fold) compared to untreated controls. Leiomyoma cells demonstrated a
decrease in COL1A1 protein (.76 � .11 fold) when treated with progestin,
and there was an increase in protein concentration (1.6 � .5 fold) in 2D
with mifepristone treatment. In order to evaluate the role of mifepristone
on ECM formation and dissolution, 3D cultures were treated. Results
were similar to 2D work, showing a reduction in fibronectin (0.38 fold)
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and versican (0.53 fold), while increasing COL1A1 protein concentration
(1.65 fold). IHC results confirmed reduction of fibronectin protein.
COL1A1 and versican IHC analysis is ongoing.

CONCLUSION: Our results demonstrate that mifepristone alters ECM
formation, reversing the effect of progestin on fibronectin, versican and
collagen expression. 3D cultures demonstrate a direct effect on ECMfibrosis.
Our findings provide insight into mifepristone mechanism of action which
would result in improved therapeutic options for women suffering with
symptomatic uterine leiomyomas.

Supported by: This research was Supported by Intramural grant from Uni-
formed Services University of the Health Sciences, QP85GF13 and R21,
R085193713.The research was also supported, in part, by the intramural
research Program in Reproductive and Adult Endocrinology, NIH.
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RADIOGRAPHIC AND HISTOPATHOLOGIC ENDOMETRIAL
CHARACTERISTICS OF WOMEN UNDERGOING TREATMENT
WITH ULIPRISTAL ACETATE (UPA). T. R. Segal,a S. M. Zarek,b

S. L. Mumford,c T. C. Plowden,b L. K. Nieman,b J. H. Segars,b

A. Y. Armstrong.b aOB/Gyn, North Shore-LIJ Health System, Manhasset,
NY; bProgram in Reproductive and Adult Endocrinology, NICHD, NIH, Be-
thesda, MD; cDivision of Intramural Population Health Research, NICHD,
NIH, Bethesda, MD.

OBJECTIVE: UPA is a selective progesterone receptor modulator that has
efficacy as a medical treatment for women with symptomatic leiomyoma,
and is now being studied as a potential new class of contraceptives. Prior find-
ings of endometrial hyperplasia with a related drug, Asoprisnil, raised con-
cerns for potential endometrial effects for this class of drugs. The objective
of this study was to examine sonographic and histologic characteristics of
the endometrium in women undergoing UPA treatment compared to placebo.

DESIGN: Secondary analysis of two prospective, randomized, double
blind, placebo-controlled trials.

MATERIALS AND METHODS: 54 patients with symptomatic fibroids
were enrolled from 2003 to 2008 and randomized to 3 treatment arms
for 12 weeks: 10 mg (T1, n¼18), or 20 mg (T2, n¼18) of UPA daily, or
placebo (PLC, n¼18). T1 and T2 were combined for analysis since there
were no differences between the two groups at baseline and post treatment.
The effect of UPA on the endometrium was surveyed using transvaginal
sonogram to measure endometrial thickness. Endometrial biopsies were ob-
tained after treatment completion on a subset of subjects (n¼46). Data were
analyzed using paired t tests to compare endometrial thickness before and
after treatment, and ANOVA to compare treatment vs placebo after treat-
ment.

RESULTS: Therewas no difference between the treatment groups in terms of
age (mean 43.1 years), bodymass index (BMI) (mean 27.7 kg/m2), or race (78%
AfricanAmerican). Treatment withUPA resulted in a significantly thicker endo-
metrium than placebo (8.1 vs 5.5 mm; p¼0.0412). There was no significant
change in endometrial thickness before vs after UPA treatment (6.7 vs 8.1
mm; p¼0.3196). In the treatment arms, 2/30 developed hyperplasia without aty-
pia and2/30developedcystic dilation. Theother diagnoses includedproliferative
(23/46), secretory endometrium (14/46), and no cases of malignancy.

CONCLUSION: Treatment with UPA resulted in a small increase in endo-
metrial thickness compared to PLC. Furthermore, 6.67% (2/30) demon-
strated hyperplasia without atypia after 12 weeks of treatment with UPA
compared to 0/16 in the PLC arm. Larger studies and longer administration
of UPA are necessary to definitively evaluate the effects of UPA on the endo-
metrium.

Supported by: Intramural Research, PRAE, NICHD, NIH.
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ULIPRISTALACETATEDECREASES EXTRACELLULARMATRIX
PROTEINS IN PATIENT LEIOMYOMA SPECIMENS AND IN 3-
DIMENSIONAL CULTURES. M. Malik,a J. Cox,a,b J. Britten,a

A. Patel,a S. Malik,a L. K. Nieman,b W. H. Catherino.a,b aObstetrics and Gy-
necology, Uniformed Services University of the Health Sciences, Bethesda,
MD; bProgram in Reproductive and Adult Endocrinology, Eunice Kennedy
Shriver National Institute of Child Health and Human Development, Be-
thesda, MD.

OBJECTIVE: Characterize the effect of ulipristal acetate on extracellular
matrix (ECM) protein production in human surgical specimens and leio-
myoma 3D model system.

DESIGN: We previously demonstrated that ulipristal acetate, a selective
progesterone receptor modulator, reduced leiomyoma size in a randomized
placebo-controlled study. It is unknown whether treatment of leiomyomata
with ulipristal acetate reduces the total ECM that forms the bulk of the tu-
mor. In addition to assessing surgical specimens from our clinical trial,
leiomyoma 3D cultures were treated with clinically-relevant pharmaco-
logic concentrations of ulipristal for 48hours. Extracellular matrix proteins
were examined using western blot analysis and immunohistochemistry
(IHC).
MATERIALS AND METHODS: Leiomyoma cells (0.5x104 cells/ml)

were grown in collagen gel (3mg/ml) for 2-weeks before treatment with
different concentrations of ulipristal acetate for 48hours. After treatment
the 3D cultures were divided into two, one for western blot analysis and other
piece was fixed in 4% paraformaldehyde for IHC.
RESULTS: Leiomyoma cells in 3D culture demonstrated a decreased

amount of ECM proteins on treatment with ulipristal acetate at all con-
centrations studied. Fibronectin (FN1) expression decreased, with a
maximum reduction of 2.58+/-0.22-fold observed at 10-8M. Reduction
in FN1 protein was Supported by IHC results in 3D cultures. In addition,
there was a reduction in ECM proteins, collagen-1A (2.75+/-0.51-fold)
and versican (V0/V1; 1.62+/-0.13-fold) with ulipristal treatment.
The cytokine TGFb3 also demonstrated a 1.77+/-0.63-fold reduction at
10-8M ulipristal concentration. These findings were confirmed in patient
tissue samples.
CONCLUSION: Ulipristal acetate clinically reduced the leiomyomata

size, potentially by reducing the total amount of ECM proteins produced,
as demonstrated in 3D leiomyoma cultures using clinically-relevant concen-
trations of the compound. These findings not only elucidate the mechanism
of ulipristal activity, but highlight the value of in vitro 3-dimensional models
for rapid assessment of clinically-promising treatments.
Supported by: This research was Supported by Intramural grant from Uni-

formed Services University of the Health Sciences, QP85GF13 and NICHD,
NIH R21, HD070152-01A1.The research was also supported, in part, by the
intramural research Program in Reproductive and Adult Endocrinology,
NIH.
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VALIDATION OF EXTRACELLULAR MATRIX COMPOSITION
THAT ALTERS THE MORPHOLOGY OF LEIOMYOMA CELLS
IN 3-DIMENSIONAL CULTURE TOCLOSELY RESEMBLE SURGI-
CALTISSUE. M. Malik,a J. L. Britten,a W. H. Catherino.a,b aObstetrics
and Gynecology, Uniformed Services University of the Health Sciences, Be-
thesda, MD; bProgram in Reproductive and Adult Endocrinology, Eunice
Kennedy Shriver NICHD, Bethesda, MD.

OBJECTIVE: To optimize the leiomyoma 3-dimensional (3-D) culture
model by increasing the stiffness of collagen scaffoldings to resemble the
in-vivo tissue.
DESIGN:Uterine leiomyomas are characterized by increased stiffness as a

result of excessive and disordered extracellular matrix (ECM) which contrib-
utes to the total bulk of the tumor. We have developed a 3-D model system to
better simulate in-vivo conditions in the laboratory. We altered the matrix
collagen-1 concentration to vary between 2-6mg/ml for growth of leio-
myoma and myometrial cells. The cells grew for 2-3 weeks at the end of
which the growth was examined using cytoimmunofluorescence (CIF),
stained for F-actin, smooth muscle cell actin, and DAPI for nuclei. Expres-
sion of ECM proteins was studied using western blot and immunohistochem-
istry (IHC).
MATERIALS AND METHODS: Leiomyoma and myometrial cells

(0.5x104cells/ml) were grown in rat tail collagen-1 gels of various concentra-
tions, for 2-3 weeks. CIF of whole gel mounts were done using Leica AF6000
time lapse imaging system. For IHC gels were fixed in 4% paraformaldehyde
and 10-microns sections were used.
RESULTS: Leiomyoma cells in surgical specimens maintain cell to cell

contact and an increased extracellular matrix production. In 3-D cultures,
they demonstrated altered morphology, altered cell:matrix ratio, and altered
distribution in stiffer matrix with an increased concentration of collagen scaf-
fold of 6mg/ml. Leiomyoma cells maintained their spindle shape and main-
tained cell to cell contact as demonstrated by IHC sectioning of 3-D cultures.
CIF of these cultures demonstrated circular whorls of growth of interlacing
spindle shaped cells. The leiomyoma cells in stiffer 3-D matrix developed
a leiomyoma cell appearance similar to in-vivo tissue. The myometrial cells
did not demonstrate the whorled appearance. The leiomyoma matrix also
demonstrated an increasing concentration of extracellular matrix proteins

e286 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



such as fibronection (2.51+/- 0.64-fold) and collagen (4.03 +/-1.02-fold) as
compared to myometrial cultures.

CONCLUSION: The results demonstrated that increased stiffness of the 3-
D collagen scaffolds provide superior environments for the leiomyoma cells
to maintain their morphology as well as exhibit cell-cell contact that is more
representative of the surgical tissue.

Supported by: This research was Supported by Intramural grant from Uni-
formed Services University of the Health Sciences, QP85GF13 and the
NICHD, NIH R21, HD070152-01A1.

P-450 Wednesday, October 22, 2014

GREAT EXPECTATIONS: A QUALITATIVE ASSESSMENT OF
RACIAL/ETHNIC DIFFERENCES INWOMEN’S TREATMENT EX-
PERIENCES WITH SYMPTOMATIC UTERINE
FIBROIDS. M. S. Ghant,a K. S. Sengoba,a G. Mendoza,a

A. Chaudhari,b M. Simon,c E. E. Marsh.a aObstetrics and Gynecology -
REI Division, Northwestern University Feinberg School of Medicine, Chi-
cago, IL; bObstetrics and Gynecology - General, Northwestern University
Feinberg School of Medicine, Chicago, IL; cObstetrics and Gynecology -
General/Preventive Medicine, Northwestern University Feinberg School of
Medicine, Chicago, IL.

OBJECTIVE: To qualitatively determine the role of race/ethnicity in
women’s treatment experiences for uterine fibroids.

DESIGN: Qualitative semi-structured interviews and demographic sur-
veys.

MATERIALS AND METHODS: Forty-eight women with symptomatic
uterine fibroids completed interviews, surveys and a health literacy assess-
ment. Participants were recruited from community-based organizations and
an urban academic medical center. Interviews were recorded and transcribed
verbatim. Data was analyzed using a grounded theory approach and through
consensus, three coders identified major themes and subthemes.

RESULTS: The k amongst coders was 0.94. The mean age of participants
was 42.8 � 7.4 (mean � SD). 62.5% of subjects were African-American
(AAW), 20.8% were Non-Hispanic White (WW), 10.4% were Hispanic
(HW) and 6.3% were Asian (ASW). There were no significant differences
in annual household income or education level across races. 90% of women
expressed that they had concerns about the fibroid treatment options with
which they were presented. They also, however, were concerned that they
were not given all the options. When considering treatment options, AAW
were more likely than WW, HW and ASW to want an intervention that
was permanent and guaranteed to be successful. AAW were much more
likely to demonstrate aversions toward surgery in general, toward hysterec-
tomy specifically and toward medication than women of other racial/ethnic
groups. Of the women who received a surgical intervention, AAW were
also more likely to have had a difficult recovery and to be dissatisfied with
their treatment.

CONCLUSION: Although most women had concerns about fibroid treat-
ment options and felt that they weren’t given all of the options, AAW were
more likely to report high treatment expectations, multiple knowledge bar-
riers that impede obtaining treatment and unsatisfactory treatment outcomes
than women from other racial/ethnic groups. These data suggest that targeted
patient counseling and support are critical in a diverse population. It is vital
that clinicians provide accurate and comprehensive education regarding
treatment options and potential outcomes for women considering interven-
tions for their symptomatic uterine fibroids.

Supported by: NIH WRHR Program K12HD050121; RWJ Foundation;
NMH; Evergreen Foundation (EEM).
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CLINICAL OUTCOMES OF ROBOTIC VERSUS OPEN MYOMEC-
TOMY PERFORMED BY ONE SURGEON. K. Van Heertum,a

E. Murphy,b L. Dean,a E. Parent,a B. Marks,c S. Somkuti,a,d

J. Nichols,a,d J. Schinfeld,a,d M. Sobel,a,d L. Barmat.a,d aObstetrics and Gy-
necology, Abington Memorial Hospital, Abington, PA; bReproductive Endo-
crinology and Infertility, Weill Cornell Medical College, New York, NY;
cTrinity School of Medicine, Ratho Mill, Kingstown, Saint Vincent and the
Grenadines; dAbington Reproductive Medicine, Abington, PA.

OBJECTIVE: To compare clinical outcomes of robotic versus open myo-
mectomy.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Data was gathered from hospital re-
cords. A total of 235 patients who underwent myomectomy were identified:
134 robotic and 101 open. Operating room (OR) time, estimated blood loss
(EBL), body mass index (BMI), fibroid number/weight, surgical complica-
tions, and length of stay (LOS) were compared. SPSS was used for stastical
analysis.
RESULTS: BMI was similar between the two groups. OR time was signif-

icantly longer for robotic myomectomy despite fibroid number and weight
being significantly lower in the robotic group. EBL was significantly lower
and LOS was significantly shorter in the robotic group. In addition, there
were fewer complications in the robotic group. Greater fibroid weight was
associated with longer OR time in both groups (p¼0.009 for open;
p¼0.000 for robotic). Higher BMI was associated with a longer OR time
in both groups (p¼0.024 for open; p¼0.024 for robotic). Greater fibroid
weight was associated with a longer LOS in the robotic group only
(p¼0.005). Data are reported as mean � standard deviation where appro-
priate and summarized in Table 1.

Table 1

Open Robotic p value

BMI (kg/m2) 27.06�5.58 27.4�5.92 0.659
OR time (hours) 1.82�0.68 2.34�0.77 0.000
Fibroid number 5.95�5.09 2.83�2.18 0.000
Fibroid weight (grams) 364.65�548.45 121.32�95.4 0.000
EBL (mL) 215.6�294.4 29.4�92.1 0.000
Complications 20% (n¼20) 9% (n¼12) 0.014
LOS (days) 2.4�0.7 0.1�0.31 0.000

Statistical significance defined as p<0.05

CONCLUSION: The use of robotic-assisted laparoscopy for myomec-
tomy enables patients to undergo an outpatient procedure in place of a major
abdominal surgery. While there was an increase in OR time when compared
to open myomectomy, there was also significantly less blood loss and a
shorter LOS in the robotic group. Additionally, there were fewer complica-
tions in the robotic group. This method appears to be an excellent alternative
to traditional open myomectomy; further study is needed to assess the cost to
benefit ratio of longer OR times and shorter recovery.
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PREGNANCY AFTER ABDOMINAL VERSUS ROBOTICALLY AS-
SISTED LAPAROSCOPIC MYOMECTOMY. C. Celestine,a

W. Ziegler,b V. Johnson,a Y.-H. Kuo,a J. Mann.b aJersey Shore University
Medical Center, Neptune, NJ; bReproductive Science Center of NJ, Eaton-
town, NJ.

OBJECTIVE: Leiomyomas are themost common benign tumor in females
of reproductive age. Though most of these are asymptomatic, some myomas
may impair fertility. Robotic myomectomy is a viable alternative to laparot-
omy. The aim of this study is to compare time to clinical pregnancy after
abdominal myomectomy (Group 1) versus robotically assisted laparoscopic
myomectomy (Group 2).
DESIGN: Retrospective chart review with IRB approval.
MATERIALS ANDMETHODS: Women who underwent a myomectomy

for infertility from 2004 to 2013 were included. Baseline characteristics
analyzed were age, gravidity, parity, maternal BMI, and history of cesarean
delivery. Primary outcome was time to clinical pregnancy from time of sur-
gical intervention. Clinical pregnancy was defined by the presence of fetal
heart on ultrasound. Secondary outcomes were estimated blood loss
(EBL), number of leiomyomata resected, uterine size, mode of conception,
first trimester bleeding and subchorionic hematoma. Two-sample t-test or
Wilcoxon rank sum test was used to compare continuous variables. Chi-
squared test was used to compare discrete variables. Statistical significance
was set as p < 0.05.
RESULTS: Therewere 154 myomectomies included in this study. Group 1

had 90 (58.4%) and group 2 had 64 (41.6%) cases. Therewas no difference in
baseline characteristics. Outcomes are listed in Table 1. No malignancies
were identified on pathology.
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Table 1

Group 1[n¼90] Group 2[n¼64] p-value

Mean number of
leiomyomata
resected

3.5�3.6 2.3�2.1 <0.05

Median uterine
size(cm)

15.4 [10.2-18.8] 9 [7.4-10] <0.05

Median myoma
weight(g)

244.1 [107.2-387.9] 58.2 [34.7-112] <0.05

Median EBL(ml) 100 [100-200] 100 [50-125] NS
Time to conception

(days)
307 [234-751] 299 [213-465] NS

Patients that
conceived(%)

21.1 29.7 NS

Spontaneous
conception(%)

32 58 NS

Vaginal bleeding(%) 5.3 10.5 NS
Subchorionic

hematoma(%)
5.3 15.8 NS

CONCLUSION: No difference exists in time to conception following
abdominal versus robotic myomectomy. Median myoma size of 9 cm and
weight of 58 g were safely resected robotically with outcomes comparable to
abdominal myomectomy. No statistical difference was found in mode of
conception between the two surgical modalities. However, the rate of sponta-
neous conception was higher following robotic myomectomy with a trend to-
ward significance. This finding may be explained by a lower chance of
adhesion formation. Future directions include evaluation of delivery outcomes.

ENDOMETRIOSIS

P-453 Wednesday, October 22, 2014

HIGHMOBILITY GROUP BOX 1 PROMOTES CELL PROLIFERA-
TION THROUGH TOLL-LIKE RECEPTOR 4 AND NF-kB
PATHWAY IN ENDOMETRIAL STROMAL CELLS. Y. J. Lee,a,c

E.-J. Han,a,c B. H. Yun,a,c S. J. Chon,a,c S. Cho,b,c Y. S. Choi,a,c

B. S. Lee.b,c aDepartment of Obstetrics and Gynecology, Severance Hospital,
Seoul, Republic of Korea; bDepartment of Obstetrics and Gynecology, Gang-
nam Severance Hospital, Seoul, Republic of Korea; cInstitute of Women’s
Life Medical Science, Yonsei University College of Medicines, Seoul, Re-
public of Korea.

OBJECTIVE: Cell death through necrosis activates the innate immune
system and induces sterile inflammation. High mobility group box 1
(HMGB-1) is a DNA-binding nuclear protein, however, mediates inflamma-
tory reaction in extracellular condition whether actively released by endo-
toxin or passively by cell injury. The aim of the study was to examine the
HMGB-1 existance, and HMGB-1 signaling through toll like receptor
(TLR) 4 in endometrium, which activates NF-kB pathway that might play
a pathogenic role in endometriosis.

DESIGN: Laboratory study using endometrial cell culture.
MATERIALSANDMETHODS: FromMarch 2012 toMarch 2014, 69 pa-

tients who had undergone hysterectomy were included; 39 patients with
endometriosis were enrolled as the case group, 30 patients without endome-
triosis were enrolled as the control. Endometrial tissue was obtained from the
each patient and expression of HMGB-1 in endometrium was examined by
immunohistochemistry. From endometriosis patient, endomtrioma tissue
was obtained and used to culture the endometrial cell in vitro. The cultured
human endometrial stromal cells (HESCs) were treated with recombinant
HMGB-1(15ng/mL) for 48 hours. Cell proliferation was assessed by a
CCK-8 proliferation assay kit. Real time PCR and western blot were used
to quanitify TLR4 mRNA and protein levels. Specific inhibitor of NF-kB
signaling pathway (Bay 11-7082) was used to explore the role of NF-kB
signaling pathway in HESCs proliferation.

RESULTS: NAG-1 immunostaining varied over the menstrual cycle in
both groups. NAG-1 expression was significantly higher in both glandular
epithelial cells and stromal cells of the endometriosis group, compared to
the controls. HMGB-1 significantly enhanced cell proliferation in HESCs
and increased TLR4 expression by dose dependent fashion. Inhibiting
TLR4 by LPS-RS, cell proliferation in HESCs and expression of TLR4
were significantly decreased comparing to the controls. After blocking NF-

kB pathway with Bay 11-7082, cell proliferation in HESCs was significantly
decreased. HMGB-1 signaling was associated with regulation on the activa-
tion of NF-kB signaling pathway.
CONCLUSION: This study showed that HMGB-1 may play an important

role in establishment of endometriosis through TLR4 and NF-kB pathway
and initiation of the proinflammatory cascade in endometriosis.

P-454 Wednesday, October 22, 2014

EXPRESSION OF PERIOSTIN AND SYNDECAN-1 IN
ENDOMETRIOSIS. P. Orecchia,a,b S. Ferrero,c,d L. Odetto,c,d

D. Croxatto,a,b V. Remorgida,c P. L. Venturini,c,d M. C. Mingari,a,b

B. Carnemolla.a aLaboratory of Immunology, IRCCS AOU San Martino-
IST, Genova, GE, Italy; bDepartment of Experimental Medicine, University
of Genova, Genova, GE, Italy; cDepartment of Obstetrics and Gynecology,
IRCCS AOU San Martino - IST, Genoa, GE, Italy; dDINOGMI, University
of Genova, Genova, GE, Italy.

OBJECTIVE: Angiogenesis plays a pivotal role in endometriosis, and
antiangiogenic therapies have been proposed as therapeutic approach. The
objective of this study is to investigate the expression in endometriosis of
two proteins involved in the angiogenic process, periostin and syndecan-1.
DESIGN: Laboratory study.
MATERIALS AND METHODS: Eutopic endometrium and ectopic en-

dometriotic lesions (endometriotic cysts and rectovaginal nodules) were
obtained from premenopausal women undergoing laparoscopy because
of endometriosis. Criteria for exclusion from the study were: menstrual
bleeding on the day of surgery, signs of pelvic inflammatory disease,
use of hormonal therapies in the 3 months prior to surgery, use of intra-
uterine device in the 3 months prior to surgery, pregnancy or breastfeeding
in the 6 months prior to surgery. All patients included in the study had
histological diagnosis of endometriosis. The expression of periostin and
syndecan-1 were evaluated by immunofluorescence techniques. The
expression of periostin was assessed by using the murine monoclonal
antibody OC-20, a function-blocking anti-periostin antibody (1). The
expression of syndecan-1 was assessed by using the human recombinant
OC-46F2 antibody that is specific for the extracellular domain of
syndecan-1 (2).
RESULTS: Ten patients with rASRM stage III-IV diseasewere included in

the study. Periostin and syndecan-1 were highly expressed in the stroma of
eutopic and ectopic endometrium of patients with endometriosis. Both
OC-20 and OC-46F2 antibodies were able to recognize very well vascular
structures, as shown by the colocalization with antibodies specific to several
endothelial (CD31, CD34, VE-Cadherin) and pericitic (smoothmuscle actin)
markers.
CONCLUSION: Eutopic and ectopic endometrium of patients with endo-

metriosis highly express periostin and syndecan-1. Previous studies showed
that OC-20 and OC-46F2 antibodies are able to inhibit angiogenesis during
tumor growth in pre-clinical in vivo models (1,2). These observations may
contribute to the employment of novel anti-angiogenesis biological drugs
in endometriosis.
Supported by: PRA 2012, University of Genova, Italy.
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AQP1-DEPENDENTANGIOGENESIS PLAYS ACRUCIAL ROLE IN
THE PATHOGENESIS OF ENDOMETRIOSIS. L. Zou,a S. Shi,a

J. Sheng,b H. Huang.c aPeople’s Hospital of Jinhua City, Jinhua, Zhejiang
Province, China; bDepartment of Pathology and Pathophysiology, School
of Medicine, Zhejiang University, Hangzhou, Zhejaing Province, China; cIn-
ternational Peace Maternity and Child Health Hospital, Shanghai, China.

OBJECTIVE: 1)to investigate the expression of Aquaporin-1(AQP1) in
the blood vessel endothelium of ectopic endometrium of endometriosis; 2)
to investigate the effect of AQP1 in the angiogenesis and the underlying
mechanism.
DESIGN: Clinical sample was used to research the location of AQP1 on

the endometrium and expression difference of AQP1 between the normal
and ectopic endometrium. Cell model(Human Umbilical Vein Endothelial
Cells, HUVECs) was used to research the effect of AQP1 on the angiogen-
esis and the mechanism underlying. Animal model was used to research
the effect of technically up-or down-regulation of AQP1 on the angiogen-
esis in vivo.
MATERIALS AND METHODS: Materials:

Cell lines:normal Human Umbilical Vein Endothelial Cells(HUVECs)
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Animal model:male nude mice
Clinical sample:normal and ectopic endometrium
Methods:
Western-blot
Rotary confocal microscopy
MTT
Transwell assay
wound-healing assay
Immunofluorescence
Tube formation
Electron microscopy
Immunohistochemical staining.

RESULTS: (1)clinical sample: AQP1 was expressed only in the endothe-
lium of small vessels, whereas other cells, CD31 as a endothelial cell specific
marker was co-localized. The expression level of AQP1 in the endothelial
cells of ectopic endometrium was much higher than the endothelium of
normal endometrium. (2)cell experiments: Knocking down AQP1 in HU-
VECs using specific SiRNA-AQP1 lentivirus decreased the proliferation, mi-
graion, invasion and tubule formation of HUVECs, and broken the
organization of cell skeleton into looping around the nuclei of the cell.
Over expression of AQP1 in HUVECS using the flag-AQP1 lentivirus
increased the proliferation, migration, invasion and tubule formation of HU-
VECs, and the formation of transcytoplasmic F-actin stress fibers. (3)animal
model: Down-regulation of AQP1 in the endothelial cells can slow down the
development of graft implanted in the nude mice through decreasing the
angiogenesis.

CONCLUSION: Increased angiogenesis induced by Up-regulation of
AQP1 in the endothelial cells of ectopic endometrium plays a crucial role
in the development of endometriosis.

Supported by: In this part, we want to show the animal model results in
detail: Immortal HUVECs were made by transfected with SV40LT lentivirus
into normal HUVECs. Immortal HUVECs were tripsinized, counted, and re-
suspended inMatrigel, and then the cell/martigel mixtures were injected sub-
cutaneously into the 5-week-old nude mice;5 days later , the graft(tumor)
were grown and these nude mice were divided into two groups: one group
were injected with the SiRNA-AQP1 lentivirus into the grafts every 5
days, and the other group were injected with the control lentivirus; Four
weeks later, these grafts in the SiRNA-AQP1 lentivirus group showed signif-
icant smaller size than the control group; Immunological Histological Chem-
istry(IHC) with the CD31 antibody indicated that the microvessel
density(MVD)was much higher in control lenti-virus group than the Si-
RNA AQP1 lenti-virus group; IHC with the AQP1 antibody showed that
the expression of AQP1 in the endothelium was much higher in control
lenti-virus group than the Si-RNA AQP1 lenti-virus group.
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ANTI-MULLERIAN HORMONE AS A PREOPERATIVE PREDIC-
TOR OF ENDOMETRIOSIS. C. Lipari,a M. Fox,a R. Y. Knowlton.b
aJacksonville Center for Reproductive Medicine, Jacksonville, FL; bOb/
Gyn, University of Florida COM-Jacksonville, Jacksonville, FL.

OBJECTIVE: The purpose of this study is to evaluate the correlation of
preoperative Anti-M€ullerian hormone (AMH) level with the diagnosis and
stage of endometriosis in women undergoing laparoscopy for pelvic pain
or infertility.

DESIGN: This was a retrospective cross sectional study using analysis of
covariance (ANCOVA) to compare AMH values with stages of endometri-
osis and to identify variables affecting age corrected AMH levels.

MATERIALS AND METHODS: A retrospective chart review was per-
formed. Patients who received a diagnostic laparoscopy for pelvic pain or
infertility and had an AMH level obtained within one year prior to surgery
at Jacksonville Center for Reproductive Medicine were evaluated. 135 total
subjects were identified. Clinical stage of endometriosis as diagnosed at lap-
aroscopy and age corrected AMH levels were compared using a covariance
analysis. Additional variables added to the ANCOVAmodel included indica-
tion for surgery (pelvic pain versus infertility), gravidity and parity, presence
or absence of polycystic ovarian syndrome (PCOS), presence or absence of
hypothalamic dysfunction, and history of prior gynecologic surgery.

RESULTS: Patients with endometriosis had significantly lower AMH
levels than agedmatched patients with no endometriosis (p¼0.02). No signif-
icant change in AMH level was seen with advancing stage of endometriosis
(p¼0.06). Of the other variables added to the model, only PCOS had a statis-
tically significant effect on AMH values. Mean AMH values with 95% con-

fidence intervals were calculated based upon age, polycystic ovarian disease
status, and endometriosis status, with select values shown in Table 1.

Table 1: Predicted AMH values for selected ages based upon presence or

absence of endometriosis and PCOS

Age

PCOS Present PCOS Absent

Endo
Stage >0

Endo
Stage¼0

Endo
Stage >0

Endo
Stage¼0

25 4.91 (3.39, 7.12) 8.56 (4.79, 15.31) 2.95 (2.14,4.07) 5.14 (2.90, 9.12)
30 3.14 (2.33, 4.21) 5.47 (3.27, 9.13) 1.88 (1.52, 2.33) 3.28 (2.00, 5.39)
35 2.00 (1.51, 2.66) 3.49 (2.16, 5.65) 1.20 (1.01, 1.43) 2.10 (1.33, 3.30)
40 1.28 (0.91, 1.80) 2.23 (1.36, 3.66) 0.77 (0.60, 0.98) 1.34 (0.85, 2.12)
45 0.82 (0.52, 1.28) 1.42 (0.82, 2.47) 0.49 (0.34, 0.70) 0.86 (0.51, 1.42)

(95% Confidence Interval)

CONCLUSION: Endometriosis is associated with decreased AMH levels
suggesting a decline in ovarian reserve associated with the disease process.
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DIENOGEST IS A SAFE AND EFFECTIVE TREATMENT FOR
CHRONIC PELVIC PAIN ASSOCIATED TO ENDOMETRIO-
SIS. L. M. Auge, M. P. Zappacosta, P. J. Buzzi, M. I. Vigliercho,
E. T. Young. IFER Instituto de Ginecolog�ıa y Fertilidad, C.A.B.A, Buenos
Aires, Argentina.

OBJECTIVE: Endometriosis is a chronic disease primarily affectingwomen
of childbearing age, typically leading to painful symptoms, fatigue, and infer-
tility. Quality of life studies show that symptoms of endometriosis impact on
many aspects of a woman’s life, including work and education, relationships,
and social functioning.(1)Dienogest is a progestin investigated for the treatment
of endometriosis in several clinical studies in Europe and Japan. (2) The aim of
this study is to assess the safety and efficacy of dienogest 2mg/day for long-term
treatment of endometriosis associated pain, and to evaluate adverse effects and
improvement in quality life for long-term endometriosis treatment.
DESIGN: prospective, open-label extension study.
MATERIALSANDMETHODS: Ninety three patients with chronic pelvic

pain entered the study and were divided into three groups:1)Suspicious of
endometriosis without laparoscopic confirmation. 2)Confirmed laparoscopic
diagnosis without immediate fertility desire. 3)Confirmed laparoscopic diag-
nosis without medical treatment after the surgery. Efficacy was assessed by
changes in endometriosis-associated pelvic pain.
RESULTS: Fifty three patients completed the trial.Main reasons for discon-

tinuation were adverse effects (5), economic reasons (6), protocol deviations
(4), not completing at least six months of treatment(16). Results at 6 months
of treatment: Group 1 (n:11): no pain 72%, mild pain 28%.Patients without
adverse effects 63%.Normal bleeding 9%, infrequent bleeding 27%, amenor-
rhea 64%. Group 2 (n:26): no pain 85,7%, mild pain 14,2%.Patients without
adverse effects 69,21%.Normal bleeding 3,84%, infrequent bleeding 19%,
amenorrhea 73%. Group 3 (n:21): no pain 80,95%, mild pain 13,80%, severe
pain 4,76%. Patients without adverse effects 61,90%.Normal bleeding 6,52%,
infrequent bleeding 13,28%, amenorrhea 80,95%.
CONCLUSION: Patients treated with dienogest 2 mg/day for up to 6

months showed sustained decrease in endometriosis-associated pelvic pain
and a favorable safety profile. Irregularities in bleeding pattern and other
adverse effects were well tolerated by patients in light of accompanying
pain relief. Treatment with dienogest may offer an effective and long-term
treatment option for endometriosis associated pain.
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BIOMARKERS FOR OVARIAN ENDOMETRIOSIS IN FOLLIC-
ULAR FLUID. E. Shaeffer,a,b J. Pedraza,b F. Camargo,b E. L�opez-Bay-
ghen.a,b aDepratamentos de Toxicolog�ıa y de Genetica y Biolog�ıa Molecular,
Cinvestav-IPN,M�exico, DF,Mexico; bLaboratorio de Investaigaci�on y Diag-
n�ostico Molecular, Instituto de Infertilidad y Gen�etica, Ingenes Mexico,
M�exico, DF, Mexico.

OBJECTIVE: To generate and compare the transcriptional expression pro-
file in follicular fluid samples in patients with ovarian endometriosis and
healthy women.
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DESIGN: Cohort study.
MATERIALS AND METHODS: Infertile women with different degrees

of ovarian endometriosis, diagnosed by ultrasonography and healthy egg do-
nors were submitted to a standard ovarian stimulation protocol for IVF.
Follicular fluid samples were collected during the ovarian puncture, then
centrifuged and the cell pellet was used for RNA extraction with TRIzol �
Reagent. Expression profiles were analyzed using one step qRT-PCR for
eight different markers: FST (Follistatin), CA-125 (Cancer Antigen 125),
HOXA-10 (Homeobox A-10), OCT-4 (Octamer-binding Transcription Fac-
tor 4), SOX-2 (Sex Determining Region Y-box 2), PTGS2 (Prostaglandin-
endoperoxide Synthase 2), VCAN (Versican) and KCNA10 (Potassium
Voltage-gated Channel, Shaker-related Subfamily, Member 10).

RESULTS: Samples of follicular fluid from healthy and infertile women
with different degrees of ovarian endometriosis were obtained after classifica-
tion was carried out according to the ultrasound findings taking into account
characteristics such as percentage of ovarian involvement, presence of endo-
metriomas and adhesions. Other features considered in the study groups were
age, BMI and follicular reserve. From the follicular fluid pelletwas possible to
obtain RNA and generate a transcriptional profile for eight genes. A statisti-
cally significant difference in the expression of HOXA-10 and FST messen-
gers was found when endometriosis samples were compared with samples
from healthy women (egg donors). Analysis is still in progress to confirm
these differences and to establish a wider transcriptional profile in follicular
fluid pellets associated with different degrees of ovarian endometriosis.

CONCLUSION: It is possible to generate a system of transcriptional anal-
ysis in follicular fluid samples that can be correlated with the degree of endo-
metriosis ranked based on the ultrasound findings.

Supported by: Conacyt 194477 and 219073.
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NOVEL GENETIC BIOMARKERS ASSOCIATED TO
ENDOMETRIOSIS. F. A. Mafra, B. Bianco, C. P. Barbosa,
D. M. Christofolini. Human Reproduction, Faculdade de Medicina do
ABC, Santo Andr�e, Sao Paulo, Brazil.

OBJECTIVE: Identification of genetic biomarkers as copy number varia-
tions and single nucleotide polymorphism in genes associated with the devel-
opment of endometriosis.

DESIGN: Genomewide association studies have been performed success-
fully in the discovery of new genomic regions that are associated with multi-
factorial diseases, such as endometriosis. However the cost of individual
samples analysis is very high. One way to reduce the cost is to undertake
quantitative analyses of allele frequencies in DNA pools. Analyzes of pools
can identify the difference between the allele frequency between pools of
cases and controls, excluding individual differences.

MATERIALS ANDMETHODS: 100 infertile women with endometriosis
(n¼50 endometriosis I/II, n¼50 endometriosis III/IV) and 50 fertile woman
of the control group. 24 individual samples were used as experiment controls.
Experiments were performed using Beadchip HumanOmni2.5. Standard
quality control steps were applied to protect against artifacts. SNPs with
minor allele frequency0.05, missing rates0.05 or P-value0.0001 for the
Hardy–Weinberg equilibrium test were excluded. Approval Research Ethics
Committee CEP FMABC 310.094.

RESULTS: Software BEDTools of genomic arithmetic integrated the data
generated by PennCNVand UPDG and created a file with 49 CNVs regions
that were common among them. Then, these regions were filtered according
to length, presence of DGVs (Database of Genomic Variants), chromosomal
localization and involvement of genes and its functions. MLPA technique
was used to investigate the subtelomeric regions that represented 36.65%
(16/49) of the CNVs of interest. Three intrachromosomal CNVs regions
were chosen for validation by real-time PCR due to include genes related
to autoimmunity (CXXC5, FCGBP and SIGLEC7). The percentiles analysis
of CXXC5 demonstrated a difference in the Ct average among samples with
endometriosis I/II, which are lower than endometriosis III/IV and control
group, meaning that patients with endometriosis I/II present more copies
of the gene. Besides, primary analysis of the polymorphisms revealed 148
SNPs more frequent in patients than in controls (p0.0001). After screening,
some will be selected for validation by Taqman methodology.

CONCLUSION: This is the first GWAS of pooled DNA in a Brazilian pop-
ulation with endometriosis. Pool strategy can be very useful in the identifica-
tion of new biomarkers in underdevelopment countries were research
funding can be rare. The discovery of how these CNVs act can be an impor-
tant step in discovering the pathophysiology of endometriosis.

Supported by: FAPESP, 2012/01363-7, 2012/22394-8.
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TREATMENT PATTERNS AMONG US WOMEN DIAGNOSED
WITH ENDOMETRIOSIS: A RETROSPECTIVE CLAIMS ANA-
LYSES PRE- AND POST-DIAGNOSIS. A. M. Soliman,a

M. Fuldeore,a H. Yang,b E. X. Du,b E. Q. Wu,b C. Winkel.c aGlobal Health
Economics and Outcomes Research, AbbVie, Inc., North Chicago, IL;
bAnalysis Group, Inc., Boston, MA; cDepartment of Obstetrics and Gynecol-
ogy, Georgetown University School of Medicine, Washington, DC.

OBJECTIVE: Since endometriosis may remain undiagnosed for many
years and treatments before diagnosis are rarely studied, we evaluated treat-
ment patterns in women with endometriosis versus matched controls for 5
years before and after diagnosis.
DESIGN: Case-control retrospective claim analysis using the Truven

Health MarketScan Databases.
MATERIALS AND METHODS: Patients aged 18-45 years with R1

endometriosis diagnosis (International Classification of Diseases code
617.xx) were matched 1:1 to women without endometriosis (controls) by
age, region, and insurance type. The first endometriosis diagnosis date was
assigned as the index date for the endometriosis patient and for the matching
control. Continuous eligibility in a health plan forR1 year pre- and post-in-
dex was required. Use of endometriosis-related treatments was compared be-
tween patients and controls using McNemar’s tests for each of the pre- and
post-index years.
RESULTS: Among 37,570 matched pairs selected, the mean age at index

date was 36.4 years. Endometriosis patients had significantly higher medical
and surgical usage than controls in the first year pre- and post-index. Pre-index
usage of medications was: NSAIDs, 31.8% vs. 16.9%; GnRH agonists, 2.9%
vs. 0.2%; analgesics, 47.5% vs. 25.4%; progestins, 14.0% vs. 5.6% while
post-index usage was: NSAIDs, 41.7% vs. 17.3%; GnRH agonists, 8.9% vs.
0.2%; analgesics, 74.8% vs. 26.4%; progestins, 15.8% vs. 5.7%. For surgical
procedures, pre-index usage was: laparoscopy, 4.7% vs. 0.8%, and hysterec-
tomy, 1.1% vs. 0.5%, respectively, while post-index usage was: laparoscopy,
35.9% vs. 0.7%, and hysterectomy, 36.8% vs. 0.7%, respectively; all p<0.05.
In each of the other 4 pre- and post-index years, yearly usage rate differences
in treatments were much smaller but remained significantly higher for endo-
metriosis patients for NSAIDs, analgesics, and laparoscopy.
CONCLUSION: The study results show that endometriosis patients have

significantly higher utilization of endometriosis-related pharmacological and
surgical treatments than controls even before the endometriosis diagnosis,
which suggests that endometriosis management and economic burden may
begin well before diagnosis. The results also show a sharp rise in endometri-
osis treatments utilization immediately post diagnosis.
Supported by: Financial support for the study was provided by AbbVie.
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ENDOMETRIAL EPITHELIAL CELL EXPRESSION OF ESTRO-
GEN RECEPTOR ISOFORMS ALPHA AND BETA ALTERS
ATTACHMENT TO PERITONEAL MESOTHELIAL
CELLS. J. F. Knudtson, M. Tellez Santos, P. A. Binkley,
R. R. Tekmal, R. S. Schenken. University of Texas Health Science Center
at San Antonio, San Antonio, TX.

OBJECTIVE: Sampson’s theory suggests that endometrial cells trans-
ported retrograde through the fallopian tubes implant on peritoneal mesothe-
lial cells (PMCs) to initiate the development of the early endometriotic
lesions. Our previous studies have shown that estradiol (E2) increases the
attachment of EECs to PMCs. Here, we assess the expression of estrogen re-
ceptor (ER) isoforms a and b in menstrual endometrial epithelial cells (EEC)
and the effects of ER a and b antagonists on EEC attachment to PMCs.
DESIGN: In-vitro study.
MATERIALS AND METHODS: Menstrual endometrium was obtained

from women with (n¼11) and without (n¼8) endometriosis and the EECs
were separated using established techniques. EEC ER a and b expression
was determined using mRNA extracted from primary EECs and quantitative
RT-PCR . An established in-vitro assay was used to assess EEC attachment of
estrogen treated and untreated cells to PMCs, with and without ER a [Faslo-
dex (ICI)] and b [R,R tetrahydrochrysene (THC)] antagonists. Results were
analyzed with paired t tests, ANOVA and Tukey’s post hoc test.
RESULTS: Estrogen significantly increases EEC attachment to PMC

compared to controls (p<0.05)1. ERa expression was greater than ERb in
EEC from women with and without endometriosis, and there was no signif-
icant difference in ER a/b expression. Both ICI and THC significantly
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inhibited the estrogen increased attachment to the PMCs (ICI: p¼ 0.04, THC:
p¼0.006). The ERa/b ratio was inversely correlated with the b-antagonist in-
hibition of attachment (R2¼ 0.91) and linearly correlated with the a-antago-
nist (R2¼ 0.95).

CONCLUSION: EECs primarily express ERa and there is no significant dif-
ference in their ER a/b expression or ratio when comparing EECs from women
with and without endometriosis. Both ICI and THC inhibit estrogen induced
attachment of EEC to PMCs and this effect is correlated with the ER a/b ratio.
Thesefindingsmaycontribute to futurepreventative treatment for endometriosis.

Supported by: Departmental support.
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CORRELATION OF CHANGES IN CELLULAR BIOREGULATORS
IN CASE OF EXTERNAL GENITAL ENDOMETRIOSIS IN THE PA-
TIENTS OF REPRODUCTIVE AGE. N. Ermolova, V. Linde,
L. Kolesnikova, N. Drukker, I. Markaryan, L. Tomay, K. Slesareva,
A. Shiring, N. Skachkov. Rostov Scientific-Research Institute of Obstetrics
and Pediatrics, Rostov-on-Don, Russian Federation.

OBJECTIVE: Determinationof changes in cellular bioregulators in thedevel-
opment of external genital endometriosis (EGE) in patients of reproductive age.

DESIGN: Laparoscopy by means of Storz apparatus was performed in 96
patients (group 1 – 28 patients with the stages I and II of EGE, group 2 – 46
patients with the stages III and IV of EGE, group 3 – 22 patients without
endometriosis) and their blood serum and peritoneal fluid (PF) were ana-
lysed.

MATERIALS AND METHODS: High-density lipoproteins (HDLP) and
low-density lipoproteins (LDLP) were determined by Randox kits (Ger-
many). The study of paraoxonase (PON1) and endothelial NO-synthase
(eNOS) gene alleles was performed by PCR method with the help of
DNA-Technology (Moscow) and PTC-220 (MJ Research, USA) kits. Nitric
oxide (NO) was determined by means of Griss reagent. NOS was measured
according to the increase of NO production from L-arginine with NADPH.
NF-kB in PF was determined by Ebioscience Company kits (USA).

RESULTS: Endometriosis is associated with the general inflammatory
response, in which oxidative stress takes part. In the blood serum of the pa-
tients with EGE HDLP appeared to be increased in 1.1 time (p<0.013).
This leads to higher content of PON1 connected with HDLP that prevents
oxidative modification of LDLP. At that, we did not receive significant differ-
ences in the distribution of Gln192Arg polymorphism of PON1 gene among
women with endometriosis and a control group. DNA-binding activity of the
p65 subunit of NF-kB determined in PF of the patients with EGE corre-
sponded to the indices of the control group. Thus, its protective function is still
remained and there is no activation of the genes responsible for the progres-
sion of the disease. The performed genetic typing of T-786C polymorphism
of eNOS gene promoter in the patients with endometriosis and in the control
group did not reveal significant differences in the distribution of alleles.

CONCLUSION: 1. We did not receive any reliable data concerning the
changes in p65 activity of NF-kB in PF. 2. According to our data PON1
and eNOS genes are not associated with EGE. 3. It was revealed that at
the system level in the patients with EGE there is a metabolic correlation
of the disturbed metabolism of cholesterol and its products participating in
post-translational modification of G-proteins. The complex of the
presented metabolic peculiarities stimulates cell proliferation typical
for EGE.
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THE ROLE OF MACROPHAGES AND OXYSTEROLS IN
ENDOMETRIOSIS. J. Phy,a A. Kulkarni,a J.-C. Huang,a J. Hutson,c

D. Stocco,b P. Manna.b aOb-Gyn, Texas Tech University Health Sciences
Center, Lubbock, TX; bCell Biology and Biochemistry, Texas Tech Univer-
sity Health Sciences Center, Lubbock, TX; cDepartment of Medical Educa-
tion, Texas Tech University Health Sciences Center, Lubbock, TX.

OBJECTIVE: To determine if oxysterol levels, produced by macrophages,
are elevated in peritoneal fluid of women with endometriosis.

DESIGN: Prospective Case-Control.
MATERIALS AND METHODS: Forty women (age 18-40 years) under-

going scheduled laparoscopy (diagnostic or bilateral tubal ligation) were
consented and participated in the study. 25 participants were diagnosed
with endometriosis. 15 participants had no evidence of endometriosis (con-
trols). One to 10 mL of peritoneal fluid was aspirated from the posterior

cul-de-sac from each participant. The fluid was evaluated to determine the
role of oxysterols in endometriosis. In addition, human endometrial stromal
cells (HESC) were treated with either synthetic 22-hydroxycholesterol (22-
HC), 25-HC and 27-HC or peritoneal fluid samples from study participants
to determine levels of steroidogenic acute regulatory (StAR) protein, StAR
mRNA and pregnenolone synthesis.
RESULTS: Among the 25 study participants with endometriosis, 3 had

Stage I (minimal), 16 had Stage II (mild), 2 had Stage III (moderate) and 4
had Stage IV (severe) endometriosis per American Society for Reproductive
Medicine scale for classification of endometriosis. Preliminary data indicates
that levels of 25-HC and 27-HC increased in a stage-dependent manner in the
peritoneal fluid of women with endometriosis. In addition, StAR protein and
mRNA expression were strikingly higher in peritoneal fluid from participants
with Stage IV endometriosis compared with controls. HESC treated with
either peritoneal fluid from study participants or with oxysterols showed in-
creases in StAR protein, StAR mRNA expression and pregnenolone levels.
CONCLUSION: Oxysterols, oxygenated metabolites of cholesterol

secreted by macrophages, are elevated stage dependently in peritoneal fluid
of women with endometriosis. HESC treated with peritoneal fluid samples
showed steroidogenic activity by increased StAR protein, StAR mRNA
expression and pregnenolone synthesis. Detection of either 25-HC or 27-
HC levels through blood or peritoneal fluid sampling may lead to less inva-
sive and less costly techniques to diagnose endometriosis or to determine its
recurrence. Additionally, pharmaceutical advances directed at inhibiting the
production of these oxysterols by macrophages may lead to new treatment
options for patients with endometriosis.
Supported by: Texas Tech University Health Sciences Center Department

of Cell Biology and Biochemistry, Lubbock, TX.
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BENZYL BUTYL PHTHALATE DECREASES THE DIFFERENTIA-
TION ABILITY OF ENDOMETRIAL MESENCHYMAL STEM
CELLS THROUGH MIR-137 BY REGULATING SRC AND
PITX2. E.-M. Tsaia,b Y.-C. Chang.a aGraduate Institute of Medicine, Col-
lege of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan; bDe-
partment of Obstetrics and Gynecology, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan.

OBJECTIVE: To study the influence of BBP on differentiation ability and
find the novel signaling pathway in endometrial mesenchymal stem cells
(EN-MSCs).
DESIGN: To observe the change of EN-MSCs’ differentiation ability with

BBP treatment by in vitro and in vivo experiment.
MATERIALS AND METHODS: We isolated EN-MSCs from the eutopic

endometrium of endometriosis patients and identified the ability to differentiate
into osteogenic andmyogenic lineages. To understand the global impact of BBP
on differentiation in EN-MSCs, we used whole-genome screening with a high-
densitymicroarrayassayandexplored the significant candidategenes.Wefurther
used a web-based microRNA target prediction program (TargetScan 6.2) to
search for potential targets. We confirmed the significant targets with real-time
qPCR by overexpression or knockdown of microRNA . We further used the
immunocytochemistry to observe the differentiation ability of EN-MSCs.
Thenwevalidated the in vitro results by immunohistochemistry and immunoflu-
orescence stain in the tissue specimen obtained from the animal model.
RESULTS: In this study, we found that BBP decreased the differentiation

ability of osteogenesis and myogenesis in EN-MSCs. To further examine the
role of BBP in EN-MSCs, we used a cDNA microarray to screen BBP regu-
lation of gene expression and analyzed the biological function network with
Ingenuity Pathways Analysis (IPA) software in EN-MSCs. We demonstrated
that the candidate genes, SRC and PITX2 regulate concomitantly the Skeletal
andMuscular Disorders, the Cell Morphology, Tissue Development from the
Top Bio Functions group. In addition, we explored the novel signaling
pathway that mir-137 can target SRC and PITX2 when BBP treatment in
EN-MSCs. Finally, we confirmed that BBP reduced the differentiation ability
of myogenesis of EN-MSCs in muscle regeneration animal model.
CONCLUSION: Our study shows that BBP decreases the differentiation

ability of EN-MSCs through activation of mir-137 expression. Subsequently,
mir-137 targets SRC and PITX2 to affect osteogenesis and myogenesis.
These findings contribute to our understanding of the differentiation ability
of EN-MSCs in human, and the hazard potential of environmental hormone.
Supported by: This work is Supported by National Science Council,

Taiwan [grant number 102-2628-B-037-011-MY3 and 102-2632-B-037-
001-MY3].
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RATIO OF PROGESTERONE TO NUMBER OF FOLLICLES ON
THE DAYOF FINAL OOCYTEMATURATION AS A PROGNOSTIC
TOOL IN IN VITRO FERTILIZATION CYCLES. M. Roque,a

S. Geber,a M. Sampaio,a F. Guimar~aes,a M. Valle,a M. A. Checa.b aOrigen
- Center for Reproductive Medicine, RJ, RJ, Brazil; bDepartment of Obstet-
rics and Gynecology, Hospital Del Mar, Universitat Autonoma de Barcelona,
Barcelona, Catalu~na, Spain.

OBJECTIVE: The main objective of this study was to establish a ratio of
progesterone (P) levels to the number of follicles (P/F ratio) on the day of hu-
man chorionic gonadotropin (hCG) administration and to evaluate whether
this ratio was associated with in vitro fertilization (IVF) outcomes.

DESIGN: Prospective observational cohort study.
MATERIALS AND METHODS: The study was conducted between

January 2012 and June 2013. Accepting an alpha risk of 0.05 and a beta
risk of 0.2 in a two-sided test, 145 subjects in each group were necessary
to recognize a relative risk (RR) R0.6 as statistically significant. A total of
337 patients submitted to controlled ovarian stimulation with gonado-
tropin-releasing hormone antagonist protocol and day 3 fresh embryo trans-
fer were included; all had P levels %1.5 ng/mL on hCG day. The P/F ratio
was calculated as [P(ng/mL)/number of follicles], measured on the day of
final oocyte maturation. The statistical analysis was performed using Stu-
dent’s t test, the chi-square test, and linear regression models. Receiver oper-
ating characteristics (ROC) analysis was conducted to establish the most
efficient cut-off value for the P/F ratio to discriminate between successful
and unsuccessful IVF outcomes. This value was determined based on an
equivalent sensitivity and specificity level, and the highest value of the
area under the curve (AUC) was determined. A p value of<0.05 was consid-
ered statistically significant. The main outcome measure was ongoing preg-
nancy rate.

RESULTS: Using ROC, we established a cut-off level of 0.075 for the P/F
ratio. The sensitivity (71%), specificity (71.1%), and AUC (0.756; 95% CI
0.704–0.807) of the test showed that it was a good prognostic test. Overall
results are shown in the table below.

P/F% 0.075
(n¼157)

P/F > 0.075
(n¼178)

RR
(95% CI) p value

IR, % 32.8 12 0.37 (0.27-0.49) <0.001
CPR, n (%) 96 (61) 34 (19) 0.31 (0.23-0.43) <0.001
OPR, n (%) 86 (55) 32 (18) 0.33 (0.23-0.46) <0.001

CPR: clinical pregnancy rate; IR: implantation rate; OPR: ongoing preg-
nancy rate; P/F: ratio of progesterone levels to number of follicles

CONCLUSION: Even in a selected group of patients without progesterone
elevation (P levels %1.5 ng/mL), the P/F ratio is a good prognostic test for
IVF outcomes that can correlate the P levels with the ovarian response. It
would be better to define a ratio between P levels and ovarian response
instead of using a single P level as prognostic tool in IVF cycles.
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CLINICAL EFFICIENCY OF EMBRYO TRANSFER PERFORMED
IN RECEPTIVE VS NON-RECEPTIVE ENDOMETRIUM DIAG-
NOSED BY THE ENDOMETRIAL RECEPTIVITY ARRAY (ERA)
TEST. M Ruiz Alonso,a P. D�ıaz-Gimeno,b E. G�omez,a A. Rinc�on-Ber-
tol�ın,a Y. Vladimirov,c N. Garrido,b C. Sim�on.a,b,d aIVIOMICS, Valencia,
Spain; bFundaci�on Instituto Valenciano de Infertilidad, Valencia University
and Instituto Universitario IVI/INCLIVA, Valencia, Spain; cSofia Hospital
of Reproductive Medicine, Sofia, Bulgaria; dDepartment of Ob/Gyn, Stan-
ford University School of Medicine, Stanford, CA.

OBJECTIVE: To evaluate the clinical efficiency of embryo transfer (ET)
performed in receptive (R) vs non-receptive (NR) days by the ERA test [1-3].

DESIGN: Multicenter prospective and retrospective study analyzing the
clinical outcome in patients with ET in R vs NR days according to ERA.

MATERIALS AND METHODS: We analyzed 2,445 patients with ERA.
Embryos were not chromosomally analyzed in these cycles. Clinical

outcome was reviewed retrospectively for ET at NR day in the NR group,
and prospectively for ET at R day in the R group. We measured implantation
rate (IR), pregnancy rate (PR), and ongoing pregnancy rate (OPR). Sensi-
tivity was calculated as the proportion of non-pregnant with ET at NR day,
and specificity as pregnancies obtained after ET in R day. Positive and nega-
tive predictive values (PPV and NPV) were the ratios of true positives and
true negatives respectively.
RESULTS: From a total of 2,445 patients analysed, 1877 were R (77%),

and 568 were NR (23%). Clinical documented follow-up was possible
only in 257 patients (205 R (80%) and 52 NR (20%)). In the R group, PR,
OPR and IR were 45%, 60%, and 74% respectively, whereas in the NR group
were 13%, 23%, and 0%. Specificity of ERAwas 91%, although sensitivity
due to the multifactorial condition of the implantation process was 33%. PPV
was 0.77 and NPV was 0.60.

Clinical outcome and efficiency of ET according ERA diagnosis

Clinical Outcome NR (52) R (205)

IR First attempt 13% (12/90) 45% (161/355)
IR Total attempts 10% (17/174) 41% (182/441)
PR First attempt 23% (12/52) 60% (123/205)
PR Total attempts 17% (17/100) 55% (140/253)
OPR First attempt 0% (0/12) 74% (91/123)
OPR Total attempts 0% (0/100) 74% (103/140)
Clinical efficiency Positive (52) Negative (205)
True 40 123
False 12 82
Sensitivity (TP/TP+FN) 0.33
Specificity (TN/TN+FP) 0.91
PPV (TP/TP+FP) 0.77
NPV (TN/TN+FN) 0.60

CONCLUSION: Our data demonstrate that embryos transferred in a NR
endometrium diagnosed by ERA have lower IR and PR and in this retrospec-
tive series never produced a live birth, whereas when a personalized ET is
performed in the R endometrium, clinical results were above the standard
(45% IR, 60% PR, and 74% OPR). These results highlight the relevance of
the endometrial factor and its personalized diagnosis in ART.
Supported by: FIVI & IVIOMICS

P-467 Wednesday, October 22, 2014

PROGNOSTICVALUEOFENDOMETRIALTHICKNESSONPREG-
NANCY OUTCOMES OF SUBGROUPS OF INFERTILE WOMEN
UNDERGOING LETROZOLE/INTRAUTERINE INSEMINATION
(IUI) THERAPY. A. N. Blevins, H. C. L. Bohler, R. K. Hunter. Obstet-
rics, Gynecology and Women’s Health, University of Louisville School of
Medicine, Louisville, KY.

OBJECTIVE: To determinewhether the incidence and prognostic value of
thin endometrium differs among women with different causes of infertility
who are undergoing letrozole/IUI therapy.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Infertile women undergoing letrozole/

IUI therapy at our academic medical center between January 01, 2012 and
January 31, 2014 were eligible for analysis. Inclusion criteria required per-
formance of a mid-cycle transvaginal ultrasound to assess follicular and
endometrial development prior to administration of human chorionic gonad-
otropin as an ovulation trigger. Exclusion criteria included active smoking
status, body mass index greater than 40 kg/m2, use of frozen or donor sperm,
and use of in-cycle estrogen supplementation. Charts were retrospectively re-
viewed, and data regarding patient demographics, medical history, cycle
characteristics, and pregnancy outcomes were recorded. Data were analyzed
using chi-square, one-sample t-tests, one-way ANOVA, and Mann-Whitney
U tests as appropriate, with p values of <0.05 being considered statistically
significant.
RESULTS: 215 women met criteria for inclusion and were divided into

subgroups based on primary diagnoses of polycystic ovarian syndrome
(PCOS, 31.1%), male factor (30.2%), unexplained (19.0%), endometriosis
(9.3%), diminished ovarian reserve (DOR, 7.4%), or recurrent pregnancy
loss (2.8%). The incidence of thin endometrium, defined as less than
7.0mm, was significantly higher in the unexplained group (39.0%) compared
to the PCOS (20.8%) and endometriosis (15.0%) groups. Overall pregnancy
rates were significantly higher in the PCOS group (25.4%) and lower in the
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DOR group (0.0%). Pregnancy outcomes were not independently predicted
by endometrial thickness for any group. Adjusting for lead follicle diameter,
women in the unexplained group who became pregnant tended to have
thinner endometrial measurements than non-pregnant women from the other
groups (p<0.05).

CONCLUSION: Thin endometrium is more common among women with
unexplained infertility undergoing letrozole/IUI therapy than women with
other primary diagnoses. However, endometrial thickness is not a significant
predictor of pregnancy outcomes, and women with unexplained infertility
and thin endometrial measurements may show improved outcomes compared
to other women with similar follicular profiles.
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IS ENDOMETRIAL THICKNESS ON DAY OF TRANSFER A PRE-
DICTOR OF PREGNANCY RATE IN IVF?. M. Irani,a D. B. Seifer,b

K. Melzer,b J. Makarov,b D. Chavkin,b R. V. Grazi.b aOB/Gyn, Maimonides
Medical Center, Brooklyn, NY; bOB/Gyn, Division of Reproductive Endocri-
nology and Infertility, Maimonides Medical Center, Brooklyn, NY.

OBJECTIVE: Multiple factors can affect IVF success rate including endo-
metrial receptivity, quality of the embryo and the transfer technique. Some
studies have shown that endometrial thickness is a good indicator of endome-
trial receptivity. The majority of studies have examined the sonographic
appearance of the endometrium on the day of hCG administration. The objec-
tive of this study was to test the hypothesis that endometrial thickness
measured on the day of embryo transfer (EMT-ET) may be more informative
of IVF success rates than EMT evaluated on the day of hCG administration
(EMT-hCG).

DESIGN: A prospective cohort study.
MATERIALS ANDMETHODS: EMT-hCG and EMT-ETwere measured

by transvaginal sonogram in 101 women (22-48 years old) undergoing IVF
between September 2013 and February 2014. Chemical pregnancy, clinical
pregnancy, and miscarriage rates were evaluated. T-test and Pearson correla-
tion were used as appropriate.

RESULTS: Age was a significant predictor of IVF success rate (p¼0.037).
After adjusting for age, fresh cycles were associated with significantly higher
clinical pregnancy rates compared to frozen cycles (64.2% versus 41.7%;
p¼0.024). The overall rate of miscarriage was 24.5%. There was a trend to-
ward a negative correlation between the rate of miscarriage and EMT-ET
(r¼-0.41; p¼0.08) but not with EMT-hCG (p¼0.17). For women younger
than 35 years, there was a trend toward a positive correlation between
EMT-ET and clinical pregnancy rate (r¼0.71; p¼0.055). In the same age
group, EMT-hCG was significantly higher in women who achieved clinical
pregnancy (11.1mm+/-0.4 [SEM]) when compared to women who did not
(9.5mm+/-0.4; p¼0.02).

CONCLUSION: EMT-hCG is a better predictor of clinical pregnancy rate
than EMT-ET; however, EMT-ET may be more informative of potential
miscarriage than EMT-hCG.
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BENEFICIALEFFECTOFLOCALINJURYTOTHEENDOMETRIUM
IN INTRACYTOPLASMIC SPERM INJECTION (ICSI) PATIENTS
WITH RECURRENT IMPLANTATION FAILURE. P. J. Buzzi,
M. P. Zappacosta, L. Auge, L. Isa, E. Young Obejero, A. Bello. IFER Instituto
de Ginecolog�ıa y Fertilidad, Buenos Aires, Argentina.

OBJECTIVE: Successful embryo implantation depends on a well-func-
tioning endometrium as well as a normal healthy embryo. Several investiga-
tors have suggested that patients with implantation failure (IF) may benefit
from mechanical endometrial stimulation performed in the cycle preceding
the actual treatment cycle. The aim of this study is to assess the influence
of local injury to the endometrium in a selected group of ICSI patients
with prior IF.

DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Patients% 36 years old undergoing IVF

between October 2012 –December 2013 with R2 IVF failures and with at
least 2 good quality embryos transferred were considered for the analysis.
A study group (n¼21) included women who underwent hysteroscopy+-
biopsy in the cycle preceding the current IVF treatment. Control group
(n¼20) underwent a repeat cycle with no intervention. Baseline characteris-
tics of both groups confirmed no different history of IVF-ET failures and a
similar performance in the present IVF-ET treatment: mean number of
IVF trials 2.2 vs. 2.1 cycles, age 31.8 vs. 31.9 yrs Number of oocytes
retrieved: 11.0 � 6.0 vs 10.4 � 5.3 Number of good quality Day 3 embryos

obtained 5.7 � 3.9 (51.8%) 5.8 � 4.1 (56.3%).A similar number of good
quality Day 3 embryos were transferred into the uterus in the control and
in the experimental groups (2.8 � 1.3 and 2.6 � 1.3, respectively)T-test
and chi square test were used.
RESULTS: Hystologycal analysis of the endometrium biopsies showed

chronic endometritis in 9.5% (2 /21) of the study population. No other path-
ologycal findings were reported. . Transfer of embryos in the IVF-ET cycle
that immediately followed the endometrium treatment (STUDYGROUP) re-
sulted in a clinical pregnancy rate of 63.2% and a 47.4% ongoing /live birth
rate, significantly higher than those obtained in the control group (40% and
25%).
CONCLUSION: Local injury to the endometrium prior to controlled

ovarian stimulation may considerably improve implantation rates and preg-
nancy outcomes in patients with implantation failure.
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THE MIR-16 FAMILY IS HORMONALLY REGULATED IN ENDO-
METRIAL STROMAL CELLS AND ALTERED BY SUPEROVULA-
TION IN A MURINE MODEL. S. White P. T. Jimenez. Obstetrics &
Gynecology, University of Texas Southwestern Medical Center, Dallas, TX.

OBJECTIVE: The purpose of this study was to determine the expression
and hormonal regulation of the microRNA (miRNA, miR) -16 family in
endometrial stromal cells during embryo implantation.
DESIGN: Experimental laboratory study in CD1/ICR mice.
MATERIALS ANDMETHODS: To determine the differential expression

of miRNAs before and at the time of implantation, eight week old CD1/ICR
female mice were mated with males of known fertility and sacrificed at 0.5
dpc (morning of vaginal plug) or 4.5 dpc. RNA from endometrial stromal
cells isolated from the whole uterus at 0.5 dpc and from implantation sites
at 4.5 dpc of three mice at each time point underwent microRNA microarray
analysis in triplicate. A separate cohort of mice was sacrificed at 0.5, 2.5, 4.5,
and 8.5 dpc to confirm the microarray results. To analyze hormonal regula-
tion of the miRNAs, ovariectomized mice were subcutaneously injected
with vehicle (sesame oil) or 1 mg estradiol-17b for 48 hr. Another cohort
of mice was either injected with 10 IU PMSG followed by 10 IU hCG 48
hrs later to induce superovulation or allowed to ovulate spontaneously. Endo-
metrial stromal cells were isolated. After RNA isolation, RT-qPCR was per-
formed for the three members of the miR-16 family, miR-15a, -15b, and -16,
as well as for their predicted targets, Indian Hedgehog (IHH), HOXA10, and
PTCH1. GraphPad Prism 5 was used for statistical analysis. P value < 0.05
was considered significant.
RESULTS: In the miRNA array, miR-16 was significantly downregulated

at 4.5 dpc versus 0.5 dpc; this was confirmed by RT-qPCR. The miR-16 fam-
ily members, miR-15a and -15b were also decreased at 4.5 dpc. The putative
targets of the miR-16 family, IHH, HOXA10 and PTCH1, were significantly,
but transiently upregulated at 2.5 dpc. miR-16 family members were
increased with estradiol treatment in the ovariectomized mice. On the other
hand, IHH and PTCH1 were significantly downregulated following 48 hr of
estradiol treatment. Superovulation also increased miR-16 family expression
and downregulated the predicted target IHH.
CONCLUSION: The miR-16 family is gradually downregulated

following ovulation with a maximal decrease at implantation (4.5 dpc).
The coordinate increase in the miR-16 targets may serve an important role
in embryo implantation. By contrast, superovulation or estradiol treatment
caused rapid and profound upregulation of miR-16 family expression. Our
findings suggest that aberrant induction of the miR-16 family by estradiol
treatment or superovulation may alter the expression of its targets necessary
for successful implantation.
Supported by: K12 HD000849-25 (PTJ).
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HOMEOBOX TRANSCRIPTION FACTOR MSX1 IS REDUCED IN
HUMAN ENDOMETRIAL BIOPSIES OF WOMEN FROM INFER-
TILE COUPLES. A. D. Bolnick,a J. M. Bolnick,a B. A. Kilburn,a

J. Oakes,a J. Dai,a M. P. Diamond,b S. K. Dey,c D. R. Armant.a aObstetrics
and Gynecology, Wayne State University, Detroit, MI; bObstetrics and Gyne-
cology, Georgia Regents University, Augusta, GA; cDivision of Reproductive
Sciences, Cincinnati Children’s Hospital, Cincinnati, OH.

OBJECTIVE: To evaluate MSX1 protein expression in human endome-
trial biopsies from fertile and infertile patients across the secretory phase
of the menstrual cycle.
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DESIGN: Control Case Study.
MATERIALS ANDMETHODS: MSX1 protein expression was evaluated

in endometrial biopsies obtained throughout the secretory phase fromwomen
of fertile (N¼89) and infertile (N¼89) couples using high-throughput immu-
nohistochemistry. Samples were grouped into early (ESP; cycle days 14-19),
mid (MSP; cycle days 20-24), and late (LSP; cycle days 25-28) secretory
phases of the menstrual cycle. Stain intensity was evaluated separately in
the luminal epithelium, glands and stroma by quantifying MSX1 protein
expression using image analysis. Comparisons were made by ANOVAwith
Tukey post-hoc analysis. A Student’s t-test was used to determine the signif-
icance between fertile and infertile groups for each cell type throughout the
secretory phase.

RESULTS: Significant cyclic and tissue-specific regulation of MSX1 pro-
tein was found, as well as its dysregulation in women of infertile couples.
MSX1 was expressed in all cell types across the secretory phase and was
highest during the MSP for fertile patients. There was a significant decrease
in stain intensity from 32.8 � 2.33 to 24.7 � 2.07 in the glands between the
MSP and LSP of fertile patients (p<0.05). Infertile patients demonstrated a
significant reduction in MSX1 expression throughout the endometrium dur-
ing the secretory phase compared to fertile couples (p<0.05), with the great-
est reductions (�3-fold) in glands and stroma.

CONCLUSION: The MSX genes encode homeobox transcription factors
that are crucial during embryonic development. In fertile patients, MSX1
protein accumulated during thewindow of receptivity at MSP. MSX1 protein
expression was significantly reduced in infertile patients, suggesting that its
target genes might be critical for blastocyst implantation and decidualization
similar to that found in mice.

Supported by: NICHD National Cooperative Reproductive Medicine
Network grant HD039005 (MPD) and NIH grant HD068524 (SKD).
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MICRORNAS AND THEIR TARGET GENES RELATED TO
ENDOMETRIAL DECIDUALIZATION. H. Tochigi,a,b T. Kajihara,a

Y. Mizuno,b S. Tamaru,a,b Y. Kamei,a Y. Okazaki,b,c O. Ishihara.a aObste-
trics and Gynecology, SaitamaMedical University, Moroyama-machi Iruma-
gun, Saitama, Japan; bDivision of Functional Genomics and Systems
Medicine, Research Center for GenomicMedicine, SaitamaMedical Univer-
sity, Saitama, Hidaka City, Saitama, Japan; cDivision of Translational
Research, Research Center for Genomic Medicine, SaitamaMedical Univer-
sity, Hidaka City, Saitama, Japan.

OBJECTIVE: Endometrial decidualization is the essential step for suc-
cessful implantation of embryo, however, molecular mechanism of the
change is still under debate. The aim of this study is to investigate the role
of microRNAs and their target genes at decidualization in human endmetrial
stromal cells (HESCs).

DESIGN: In vitro experiment on primary culture of HESCs.
MATERIALS AND METHODS: Human endometrial tissues were ob-

tained at the time of hysterectomy for uterine fibroids from normally
cycling premenopausal women. The patients were not on hormonal treat-
ment at the time of surgery. All the samples were collected during the pro-
liferative phase of the cycle. Written informed consent for the study was
obtained before the operation and the study protocol was approved by
Institutional Review Board of Saitama Medical University Hospital. Hu-
man endometrial stromal cells (HESCs) were isolated and cultured as
previously described. The HESCs was treated with or without 0.5 mM
8-bromo-cAMP (cAMP) and 10-6 M medroxyprogesterone acetate
(MPA) for 6 days. The significantly altered expression of miRNAs target
genes were identified with using miRNA microarray, mRNA microarray
and RT-qPCR assay. We then investigated the roles of the miRNAs and
the predicted target gene IGFBP1 known as a decidualization marker us-
ing gene overexpression experiments. Luciferase reporter assay was con-
ducted to confirm whether the miRNA directly regulates the expression of
IGFBP1.

RESULTS: Nine miRNAs significantly altered at decidualization were
identified by microarray experiments. Among them, one miRNA was
up-regulated and eight were down-regulated including 0.27 times expres-
sion of miR-542-3p that predicted target gene as IGFBP1. The level of
IGFBP1 mRNA expression was significantly reduced in decidualized
HESCs by overexpression of the miR-542-3p. In addition, overexpression
of miR-542-3p in HESCs inhibited morphorogical decidualization by the
stimulation with cAMP and MPA. Luciferase reporter assay confirmed
that the 3’-UTR of IGFBP-1 mRNA is directly targeted by the miR-
542-3p.

CONCLUSION: These results suggest that miR-542-3p play an important
role in endometrial decidualization through regulating IGFBP1 expression.
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EFFECTS OF LEVONORGESTREL-RELEASING INTRAUTERINE
SYSTEMONTHEEXPRESSIONOFSTEROIDRECEPTORCOREGU-
LATORS TIF-2, AIB-1 AND NCOR IN ADENOMYOSIS. M. K. Kim,
B. H. Yun, Y. S. Choi, S. K. Seo. Obstetrics and Gynecology, Severance
Hospital, Yonsei University College of Medicine, Seoul, Korea.

OBJECTIVE: In the present study, the expressions of steroid receptor cor-
egulators, transcriptional intermediary factor-2 (TIF-2), amplified in breast
cancer-1 (AIB-1) and nuclear receptor corepressor (NCoR) in endometrial
tissues from control group, untreated adenomyosis group and levonorges-
trel-releasing intrauterine system (LNG-IUS)-treated adenomyosis group
are immunohistochemically evaluated.
DESIGN: Clinical study.
MATERIALS AND METHODS: Tissue samples of endometrium were

obtained from 38 premenopausal women with symptomatic adenomyosis,
and 23 normal ovulatory women who had carcinoma in situ of uterine cervix
without any other significant uterine abnormalities after hysterectomy.
Seventeen women with adenomyosis were treated with LNG-IUS. Immuno-
staining for TIF-2, AIB-1 and NCoR was performed and assessed semiquan-
titatively.
RESULTS: TIF-2 was distributed diffusely in endometrial glandular

cytoplasm and stromal cell irrespective of menstrual phase. The expression
of TIF-2 in glandular and stromal cell showed strong intensity in the con-
trol group and untreated adenomyosis group. The endometrium from LNG-
IUS-treated adenomyosis group demonstrates significantly decreased
expression of TIF-2 compared with those from control group and untreated
adenomyosis group. The expression of AIB-1 was observed diffusely in
endometrial stromal cells and negligible in glandular cells. AIB-1 expres-
sion in stromal cell was greatest in untreated adenomyosis group. The
endometrium from untreated adenomyosis group demonstrated signifi-
cantly higher expression of AIB-1 compared with those from control group
and LNG-IUS treated adenomyosis. The immunoreactivity of NCoR was
observed in both endometrial glandular and stromal cell throughout the
menstrual cycle. NCoR expressions in endometrial glandular nucleus
were significantly decreased in untreated adenomyosis group compared
with normal control group, and significantly increased in LNG-IUS-treated
group compared with untreated adenomyosis group during the proliferative
phase.
CONCLUSION: The alteration of expression of TIF-2, AIB-1 and NCoR

in adenomyosis may be a possible underlying pathogenetic mechanism of ad-
enomyosis and these coregulators may also be associated with the treatment
mechanism of LNG-IUS in adenomyosis.
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LIPID PROFILE AS A NON-INVASIVE TOOLTO PREDICT ENDO-
METRIAL RECEPTIVITY – A PILOT STUDY. D. P. A. F. Braga,a,b

A. S. Setti,a,b M. N. Eberlin,c E. Cabral,c E. Lo Turco,d A. Iaconelli, Jr.,a,b

E. Borges, Jr.,a,b aFertility - Centro de Fertilizaç~ao Assistida, S~ao Paulo, SP,
Brazil; bInstituto Sapientiae, S~ao Paulo, SP, Brazil; cThoMSon Mass Spec-
trometry Laboratory, Bar~ao Geraldo, SP, Brazil; dUniversidade Federal de
S~ao Paulo - UNIFESP, S~ao Paulo, SP, Brazil.

OBJECTIVE: To make use of the analytical power of mass spectrometry
(MS) to characterize the lipid profile of the receptive endometrial fluid of pa-
tients undergoing frozen–thawed embryo transfer cycles.
DESIGN: Prospective study.
MATERIALS AND METHODS: For this study 22 samples of endome-

trial fluid were collected from patients undergoing hormonal replacement
therapy for frozen-thawed embryo transfers. Samples were split into groups
according to the pregnancy result: Positive, the Receptive-Endometrium-
Group (RE-Group, n¼13) and negative, the Non-Receptive-Endometrium-
Group (NRE-Group, n-9). To avoid the bias of the embryo quality to the
implantation success, the study included exclusively frozen-thawed cycles
with blastocyst embryo transfer in which one or two top quality embryos
were transferred. The lipid profiles of samples from the RE-Group were
compared with the lipid profiles of samples from the NRE-Group, aiming
to identify a possible biomarker of the receptive endometrium. Mass spectra
fingerprinting were acquired using a 7.2T LTQ FT Ultra-MS, equipped with
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a chip-based direct infusion nanoelectrospray ionization source. Data were
analysed using the Partial Least Square Discrimination Analysis (PLS-DA)
combined with variable influence on projection (VIP) scores and a ROC
Curve was constructed.

RESULTS: Following the VIP analysis, the most important lipid spe-
cies were identified. The model detected a significant increase of 14
lipids in the RE-Group including glycerolipids, glycerophospholipids
and polyketides. Samples of RE-Group were correctly identified with
an 89.0% average probability and an area under the curve of 98.7%
was observed.

CONCLUSION: TheMS with ultra-high resolution enables the identifica-
tion of specific lipids that are differentially represented depending on the
endometrial status, therefore, the MS fingerprinting is a valuable, non-inva-
sive tool to predict the endometrial receptivity. However, the study must be
performed in a higher number of samples to validate the results.
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ANTIPROLIFERATIVE ACTION OF METFORMIN IN ENDOME-
TRIAL STROMAL CELL AND ENDOMETRIAL CANCER
CELL. Y. J. Lee,a,c E.-J. Han,a,c B. H. Yun,a,c S. J. Chon,a,c S. Cho,b,c

Y. S. Choi,a,c B. S. Lee,b,c S. K. Seo.a,c aDepartment of Obstetrics and Gy-
necology, Severance Hospital, Seoul, Republic of Korea; bDepartment of Ob-
stetrics and Gynecology, Gangnam Severance Hospital, Seoul, Republic of
Korea; cInstitute of Women’s Life Medical Science, Yonsei University Col-
lege of Medicine, Seoul, Republic of Korea.

OBJECTIVE: Metformin could block the insulin-like growth factor -1
(IGF–1)/mammalian target of rapamycin (mTOR) signaling pathway and
inhibit cell growth through an activation of adenosine monophosphate-acti-
vated protein kinase (AMPK) pathway. Also, metformin had been suggested
to inhibit angiogenic pathways and inflammatory response. The aim of this
study was to investigate the effects of metformin on inflammatory response
and proliferation in endometrial stromal cells (ESCs) and endometrial can-
cer cell lines and demonstrate a possible role of nonsteroidal anti-inflamma-
tory drug-activated gene-1 (NAG-1) expression in anti-tumor effect of
metformin.

DESIGN: Laboratory study using endometrial cell culture.
MATERIALS AND METHODS: From March 2012 to March 2014,

ESCs were isolated and cultured from endometrial tissue of 10 patients
with fibroids undergoing hysterectomy. ECC-1 and Ishikawa cells were
used as endometrial cancer cell lines. Cell proliferation was assessed after
exposure to different concentrations of metformin. ESCs were treated for
24 hours with various concentrations of metfomin before incubation in me-
dium containing 1 ng/mL interleukin-1 beta (IL-1b). ECC-1 cells were
treated for 48hours with various concentrations of metfomin. Apoptosis
was assessed by Annexin V and propidium iodide staining and real-time
polymerase chain reaction (PCR) was used to quantify NAG-1 mRNA
levels.

RESULTS: Metformin decreased IL-1b-induced IL-8 production and in-
hibited growth in ESCs in a dose-dependent manner. It also inhibited growth
in both ECC-1 and Ishikawa cells in a dose-dependent manner, but induced
apoptosis only at high doses of treatment in both ECC-1 and Ishikawa cells.
And metformin increased the levels of NAG-1 mRNA in a dose-dependent
manner.

CONCLUSION: This study showed that metformin is a potent inhibitor of
cell proliferation in ESCs and endometrial cancer cell lines. NAG-1 might be
a therapeutic target for metformin’s anti-tumor action. These results suggest
that further studies are needed to investigate metformin as a strategy for
endometrial cancer prevention in patients with polycystic ovary syndrome.

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, Science and Technology (4-2012-0458).
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IMPACT OF S100 PROTEIN EXTINCTION IN THE GRADUAL
ACQUISITION OF THE RECEPTIVE ENDOMETRIAL
PHENOTYPE. L. Bissonnette,a,c,d D. Haouzi,a S. Traver,a

M. Montforte,b H. Dechaud,e S. Hamamah.a,b,c aCHU Montpellier Hôpital
St Eloi, IRB Inserm U1040, Montpellier, France; bCHUMontpellier Hôpital
Arnaud de Villeneuve, D�epartement de Biologie de la Reproduction,
Montpellier, France; cUFR M�edecine Laboratoire ‘D�eveloppement Embry-
onnaire Pr�ecoce et Cellules Souches Embryonnaires Humaines’, Universit�e

Montpellier, Montpellier, France; dClinic OVO, Montr�eal, Canada; eGyne-
pole, Montpellier, France.

OBJECTIVE: We previously identified and validated the over-expression
of S100 protein family member during the receptive phase as biomarker of
endometrial receptivity, using omics (transcriptome and proteome). This
study aims to identify this candidate roles in receptive endometrial phenotype
acquisition of fertile woman.
DESIGN: Primary stromal and epithelial cells cultures were purified from

endometrial biopsies of fertile woman. Protein extinction was completed by
loss of function (shRNA) for stable gene silencing. We investigated the
impact of candidate knockdown on transcriptome, migration and deciduali-
zation.
MATERIALSANDMETHODS: Extinction of candidatewas performed us-

ing 3 shRNAs (pLKO.1-puro-CMV-tGFP) in purified primary endometrial cells.
Transcriptome of infected and control cells were studied usingDNAmicroarray.
We performed migration assay by wound healing and decidualization assay us-
ing 8-Br-cAMPwith quantification by qRT-PCR of decidualization biomarkers.
RESULTS: Transcriptome analysis demonstrated, in stromal cells, that

256 genes were differentially expressed in infected cells compared to control
cells (174 up-regulated, 82 down-regulated). Functional annotation revealed
alteration of leukocyte transendothelial migration (VAV3, MMP16) and
TGFb signaling (ACVR1C, BMPER). In epithelial cells, 34 genes were
up-regulated in shRNA cells compared with controls. Several of these genes
were components of the extracellular matrix or intercellular connections
(COL4A5, GJA5). Candidate extinction significantly reduced cells migration
over 24hrs. As well, 9 days after the start of cAMP treatment, we observed in
infected cells, a reduction of cellular differentiation/decidualization that was
confirmed by the down-regulation of connexin 43. Interestingly, candidate
extinction induced a significant reduction of ARNm expression of the de-
cidualization biomarker prolactin in stromal cells (44%) while a strong in-
crease (61%) was observed in epithelial cells compared to controls.
CONCLUSION: Extinction of our candidate affected decidualization,

migration and transcriptome of endometrial cells demonstrating its essential
role in the gradual acquisition of the receptive endometrial phenotype.
Supported by: This work was partially Supported by a grant from the Fer-

ring Pharmaceutical Company.
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SIGNALING THRU MILK FAT GLOBULE EGF FACTOR 8 ON HU-
MAN ENDOMETRIAL ENDOTHELIAL CELLS PROMOTES
ANGIOGENESIS. L. Yu, S. Bocca, S. Oehninger. The Jones Institute
for Reproductive Medicine, Department of Obstetrics and Gynecology,
Eastern Virginia Medical School, Norfolk, VA.

OBJECTIVE: Endometrial milk fat globule EGF factor 8 (MFG-E8) has
been discovered and studied by our group with predominant localization in
the epithelium during the window of implantation. Our recent findings
have shown that dysregulated MFG-E8 impairs endometrial receptivity
and embryo attachment. This protein is traditionally thought to play a role
in promoting tumor cell invasion, metastasis and angiogenesis. However, it
is not known whether MFG-E8 regulates angiogenesis in the endometrium.
Thus, we sought to determine the function ofMFG-E8 on human endometrial
endothelial cells (HEEC), hypothesizing that activation of the MFG-E8 pro-
duction would stimulate angiogenesis.
DESIGN: In this study, we used in vitro culture of HEEC to investigate the

ability of MFG-E8 to stimulate angiogenic processes.
MATERIALS AND METHODS: HEEC were treated with MFG-E8 at

different doses and cell proliferation was measured with a sprouting assay.
Cells were platted on a 3D gel matrix containing extracellular matrix compo-
nents, and their formation of brunches and tube-like structures were studied.
A well-characterized angiogenic factor, VEGF was used as positive control
and plain culture medium was used as negative control. The number of
sprouts (in vitro angiogenesis) was recorded and compared between treat-
ment groups. The level of phosphorylated focal adhesion kinase (p-FAK)
was measured by western blot.
RESULTS: The maximally stimulatory concentration of MFG-E8 was

determined. Quantitative comparison among treatment groups revealed that
MFG-E8 is as effective as VEGF in promoting angiogenic processes as
compared to control (p<0.05). Changes of p-FAK/FAK protein level were
observed in response to MFG-E8, and with additional FAK inhibitor, sug-
gesting that MFG-E8 stimulation of HEEC via FAK signaling pathway.
CONCLUSION: This study reveals the ability of MFG-E8 to promote

angiogenesis in endometrial endothelial cells, suggesting that it may have
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an influential role in female reproductive physiology and diseases involved in
tissue implant and angiogenesis.

Supported by: This project was Supported by the Jones Foundation for
Reproductive Medicine.
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EXOGENOUS GONADOTROPINS FOR POOR ENDOMETRIAL
RESPONDERS. J. M. Cox,a M. J. Hill,a K. Devine,a K. S. Richter,b

A. DeCherney,a M. Levy.b aPRAE, NICHD, NIH, Bethesda, MD; bShady
Grove Fertility, Rockville, MD.

OBJECTIVE: Frozen embryo transfer (FET) and donor oocyte recipient
cycles (DRC) typically employ exogenous estrogen to prepare the endome-
trium. At ultrasound assessment, many patients have an endometrium consid-
ered too thin or of an inadequate pattern to expect typical pregnancy. Our
objective was to evaluate the effect of gonadotropin stimulation on endome-
trial development in patients with history of poor endometrial development
undergoing FET or donor cycles.

DESIGN: Retrospective analysis. FETor DRC utilizing gonadotropins for
endometrial development were compared to their own prior cycles treated
with exogenous estrogen without gonadotropins.

MATERIALSANDMETHODS:Women who underwent at least one FET
or DRC with gonadotropin stimulation for endometrial preparation were
identified from 2004-2012. Generalize estimating equations (GEE) were
used to compare both continuous and dichotomous variables. This modeling
accounted for nesting of multiple cycles contributed by one patient both for
control and treatment cycle groups.

RESULTS: 39 patients were included, totaling 63 treatment cycles utiliz-
ing gonadotropins and 105 control cycles. Control cycles had higher peak
estradiol. Despite this, the treatment group had higher peak endometrial
thickness (EMT), lower odds of cycle cancellation for poor endometrial
development, and higher odds of live birth (Table 1). In GEE modeling,
gonadotropin treatment had higher odds of live birth (OR 1.30, 95%CI
1.13-1.49).

Table 1

Outcome

Control
Cycles
(n¼105)

Gonadotropin
Cycles
(n¼63) OR (95%CI) P value

Peak Estradiol 2333 930 -1403 (1036-1770) <0.01
Mean Endometrial

Thickness
7.1 � 1.8 8.3 � 2.7 1.2 (0.15-2.2) <0.001

% Cancelled (poor
endometrium)

43.8 17.4 0.76 (0.65-0.89) <0.001

% Live Birth 6.7 33.3 1.31 (1.14-1.50) <0.001

CONCLUSION: This retrospective analysis suggests that some patients
who have poor endometrial development from exogenous estrogen alone
may benefit from exogenous gonadotropins in FET and DRC. This effect
was not associated with estradiol concentration, suggesting potential
benefit of endogenous estrogen or gonadotropin effect. The study design
has potential bias due to regression to the mean, however, these data sug-
gest this treatment should be evaluated in a prospective controlled
fashion.

Supported by: In part by PRAE, NICHD, NIH.
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HIGH FSH LEVEL INCREASE ENDOMETRIAL ATROPHY
THROUGH CROSS-TALK WITH TGF BETA SIGNALTRANSDUC-
TION PATHWAY IN POST-MENOPAUSE WOMEN. J. Li,a,b

D. Zhang,a,b G. Xu,a,b L. Chen,a,b Y. Qian,a Y. Liu,a,b C. Zhou,a

H. Huang.a,b,c aKey Laboratory of Reproductive Genetics, Ministry of Edu-
cation, Hangzhou, Zhejiang, China; bDepartment of Reproductive Endocri-
nology, Women’s Hospital, School of Medicine, Zhejiang University,
Hangzhou, Zhejiang, China; cInternational PeaceMaternity and Child Health
Hospital, Shanghai Jiao Tong University, Shanghai, China.

OBJECTIVE: Investigate whether high serum follicle-stimulating hor-
mone (FSH) in post-menopause women might promote endometrial atrophy
by crosstalk with TGF beta signal transduction pathway.
DESIGN: Observe effects of FSH on post-OVX endometrial atrophy in

mice and effects of FSH on proliferation and apoptosis in human primary
cultured endometrial cell.
MATERIALS AND METHODS: Endometrium was obtained from

childbearing age women for primary culture. After digestion, endometrial
cell were cultured in medium with 0, 50,100,150 IU/L FSH for 72hrs. Pro-
liferation was measured via BrdU assay and markers for apoptosis and
proliferation were measured via western-blot. Endometrial cell were
cultured in medium with 100 IU/L FSH for 0, 30, 60,120mins. Activation
of TGF beta signal transduction pathway was measured by western-blot.
We made four mouse models: SHAM, OVX, OVX+GnRH,
OVX+GnRH+FSH. Serum levels of FSH and estradiol were measured.
The weight and morphology of uterus from those animal models were
analyzed.
RESULTS: [1] FSH receptor was expressed in human endometrial cell

using western blot, RT-PCR and IF. Its expression levels did not varied
significantly in pre- and peri-menopausal women. [2] FSH inhibited the
proliferation and promoted the apoptosis of primary cultured endometrial
cell in a dose-dependent way, which reached a peak at 100IU/L (P<0.05).
Up-regulation of cell apoptosis markers (caspase3, caspase8 and cas-
pase9) and down-regulation of proliferation relative gene c-Jun were
also shown. [3] FSH can promote the phosphorylation and nucleus trans-
location of Smad2/Smad3 in a time-dependent way which reached a
plateau at 60mins (p<0.05) which can be partly reversed by pretreatment
with antibody against TGF beta receptor II (TbRII, 100ng/ml). [4]Serum
FSH of OVX and OVX+GnRH+FSH groups were higher than SHAM and
OVX+GnRH groups(P<0.01). In groups with high FSH, more significant
changes involved with apoptosis after OVX were observed. Those
changes include the smaller size of glandular tube, the pyknotic nuclei,
the vacuolization in mitochondria and the hollowed rough endoplasmic re-
ticulum.
CONCLUSION: High FSH in post-menopause women inhibited prolifer-

ation of endometrial adenocyte by cross-talking with TGF beta signaling,
which promoted endometrial atrophy.
Supported by: the National Basic Research Program of China (No.

2013CB967404), the National Natural Science Foundation of China
(No.81270664, 81170310), the Public Welfare Technology Application
Research Project of Zhejiang Province (No.2010C33167), the Talent Project
of Zhejiang Province (No.2011RCA028), and the Program for Changjiang
Scholars and Innovative Research Team in University(No.IRT1184).

P-480 Wednesday, October 22, 2014

INTRA-MUSCULAR LONG ACTING GNRH AGONIST(DECAPEP-
TYLE�CR,TRIPTORELIN 3.75)INJECTION ON THE FIRST DAY
OF THE MENSTRAL CYCLE INCREASES THE THICKNESS
OF RESISTING THIN ENDOMETRIUM. H. Sahebkashaf,
S. Sahebkashaf, Z. Shalchian, A. Sahebkashaf, M. Ashoori,
M. Sahebkashaf. Center for Reproductive Medicine and Surgery, Navid,
Infertility Institute, Tehran, Islamic Republic of Iran.

OBJECTIVE: To evaluate the flare-up effect of an intra-muscular injection
of long-acting GnRH agonist on the first day of the menstrual cycle to in-
crease the thickness of resisting thin endometrium and improve pregnancy
outcome.
DESIGN: Prospective Cohort, Proof of concept study.
MATERIALS AND METHODS: This prospective cohort study was con-

ducted in a large private art center in 510 infertile patients with successive
implantation failures and resisting thin endometrium. Being recipients of
fresh donor or frozen embryos from Jan 2004-2014. Long-acting GnRH
agonist was injected on the first day of the cycle also oral Conjugated estro-
gens USP(EQIN-ActoverCo) was started at 1.25mg and increased to a
maximum daily dose of 3.75 mg. Endometrial thickness was controlled
with ultrasound and progesterone was initiated .
RESULTS:Mean endometrial thickness was increased from 5.3 mm to 6.1

mm (p¼ 0.007). 36% of the patients hadmore than 25% improvement of their
endometrial thickness. 18% achieved an endometrial thickness above 7mm
and in 18% endometrial thickness did not improved at all. overall The live
birth rate was 39% (198/510).
CONCLUSION: To our knowledge this is the first study to investigate the

possible consequences of a flare-up of intra-muscular injection of long
acting GnRH agonist on the first day of the menstrual cycle to increase
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endometrial thickness and prevent cycle cancellation and improve preg-
nancy rate. Further studies are needed to clarify whether this effect only
associated with flare-up effect of long-acting GnRH or other mechanisms
are involved.

Supported by: Partial grant by Ferring pharmaceutical.
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ENDOMETRIAL RECEPTIVITY ASSESSMENT AND PERSONAL-
IZED PATIENT CARE MANAGEMENT: A MEAN TO OPTIMIZE
PREGNANCY RATE. D. Haouzi,a F. Entezami,b C. Vincens,c

S. Bringer-Deutsch,c M. Monforte,c S. Hamamah.c aCHU Montpellier, IN-
SERM U 1040, Institut de Recherche en Bioth�erapie, Montpellier, Langue-
doc-Roussillon, France; bCentre FIV La Muette, EYLAU UNILABS,
Paris, France; cD�epartement de Biologie de la Reproduction, CHUMontpel-
lier, ART/PGD Division, Montpellier, Languedoc-Roussillon, France.

OBJECTIVE: The aim of this study was to optimize pregnancy outcome
using personalized care management by combining embryo replacement ac-
cording to the evaluation of endometrial receptivity in patients with multiple
implantation failure after several unsuccessful IVF cycles awaiting for trans-
fer of cryopreserved embryos under hormonal substitution treatment (HST)
or natural cycle.

DESIGN: Endometrial biopsies from patients (n¼26) under HST (5/6 days
after progesterone administration) or natural cycle (LH+7/LH+9) were per-
formed during the peri-implantation period. RNAs were extracted and bio-
markers of endometrial receptivity were assessed by RT-qPCR. According
to the endometrial status, embryo transfer (day 3 embryos or blastocysts
day5/6) was performed either during the same cycle in which endometrial bi-
opsy has been performed or the following cycle.

MATERIALS AND METHODS: The test consists of measuring the
expression level of genes predictive of endometrial receptivity in endometrial
biopsies (Patent EP10305561.2; PCT/EP2011/058757). Determination of the
mRNA expression levels are performed by qRT-PCR and data are converted
into a score by using algorithms.

RESULTS: For patients under HST, if endometrium is diagnosed as
‘receptive’, transfer of cryopreserved blastocysts have been performed after
8 days of progesterone treatment during the same cycle in which endome-
trial biopsy (Pg+5/6) has been performed or during the next cycle of day-3
embryos at Pg+5/6 precisely. For patients under natural cycle, blastocyst
transfer was performed the following cycle at the same cycle moment of
the endometrial receptivity appreciation (LH+7, LH+8 or LH+9). Using
this personalized patient care management, the clinical pregnancy rate in
this group of patients with previous multiple implantation failure (3-7 fail-
ures) were 56 %.

CONCLUSION: After multiple implantation failure, the endometrial
receptivity requires detection by transcriptomic approach. Individual evalu-
ation of endometrial receptivity allows a personalized patient care manage-
ment and improves pregnancy outcome.

Supported by: This work was partially Supported by a grant from the GFI
Merck Serono.
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A MORE TRAUMATIC DECIDUALIZATION STIMULUS IN THE
MENSTRUATING MOUSE MODEL RESULTS IN AN INCREASED
AMOUNT OF DECIDUALIZED ENDOMETRIUM. D. Peterse,a,b

Dorien O,a,b A. Fassbender,a,b T. D’Hooghe.a,b aDevelopment and Regener-
ation, KU Leuven, Leuven, Vlaams-Brabant, Belgium; bObstetrics and Gy-
naecology, UZ Leuven, Leuven, Vlaams-Brabant, Belgium.

OBJECTIVE: Retrograde menstruation is accepted to be important in
the pathogenesis of endometriosis. Although a major limitation of rodent
models for endometriosis is the lack of menstruation, it is relevant for
preclinical research to optimize and standardize methods to induce
endometrial decidualization and menstruation in donor mice, before
this menstrual endometrium can be used reproducibly for intra-abdom-
inal inoculation in syngeneic recipient mice. In this study, we hypothe-
sized that bicornuate menstrual decidualization can be achieved in
100% of mice after combined intra-uterine oil injection and mechanical
stimulus.

DESIGN: Randomized controlled trial in mice.
MATERIALS AND METHODS: 60 ovariectomized C57Bl/6J mice were

injected with E2 (100ng/day s.c. for 3 days), s.c. implanted with a P4-pellet
(implanted at day 6; serum levels: 22ng/ml), followed by E2 injections (5ng/

day/3 days). Decidualization was induced without mechanical stimulus and
only by intra-uterine injection of 20ml oil per horn (group 1, n¼10); or 100ml
per horn (group 2, n¼10); or with mechanical stimulus combined with intra-
uterine injection of 20ml oil per horn (group 3, n¼10); or 100ml per horn
(group 4, n¼10); or with only a mechanical stimulus (group 5, n¼10); or
without any stimulus, by only touching the vagina with the needle (group
6, n¼10). Pellets were removed 4 days later, followed by hysterectomy after
4-6 hours. Endometrial decidualization was quantified macroscopically
(uterine weight/ body weight).
RESULTS: We could observe macroscopical bicornuate decidualization

in 78% (7/9) of the animals after inducing decidualization with 100 ml of
oil (group 2). This number was increased to 100% (8/8) after giving an
additional mechanical stimulus (group 4). In all other groups, bicornuate
decidualization could be found in 70%-80% (group 1: 8/10; group 3: 7/
10; group 5: 6/8) of mice. One mouse from group 3 showed a total lack
of decidualization. Compared to the sham group (group 6; 41 � 16mg),
relative uterine weight was significant higher in all groups in which oil
was administered (group 1: 290 � 141mg (p<0.001); group 2: 271 �
108mg (p<0.001); group 3: 223 � 122mg (p<0.05); group 4: 313 �
118 (p<0.001)).
CONCLUSION: We confirmed our hypothesis that giving a decidualiza-

tion stimulus of 100ml of oil + a mechanical stimulus would result in
100% decidualization. For future research, this will be the preferable method
to obtain menstrual tissue for our endometriosis mouse model.
Supported by: This project is Supported by the Flemish government via a

FWO-grant.
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DOES THE ENDOMETRIUM SYNTHESIZE PROGES-
TERONE? A. L. Gentry,a E. Evans-Hoeker,b B. A. Lessey,c L. Yuan,a

S. L. Young.b aObstetrics and Gynecology, Virginia Tech - Carilion School
of Medicine, Roanoke, VA; bObstetrics and Gynecology, University of North
Carolina, Chapel Hill, NC; cObstetrics and Gynecology, University of South
Carolina School of Medicine, Greenville, Greenville, SC.

OBJECTIVE: Recent studies in murine and human endometrium have
suggested the possibility of a steroidogenic capacity, but details of steroid
biosynthetic enzyme expression and their potential regulation by cyclic
hormones and/or endometriosis remain unclear. The objective of this
study was to characterize the cycle and disease regulation of eutopic
endometrial mRNA coding for the 3 essential components of progester-
one (P) biosynthesis: steroid acute regulatory protein (StAR, mediates
cholesterol transport), Cholesterol 20-22 Desmolase (CYP11A1, cata-
lyzes cleavage of the cholesterol side chain to form pregnenolone), and
3-Beta-HSD, type I (HSD3B1, catalyzes conversion of pregnenolone to
progesterone).
DESIGN: Laboratory-based cohort study.
MATERIALS ANDMETHODS: Normal subjects (n¼18) and endometri-

osis subjects (n¼17) were randomized to endometrial biopsy during late pro-
liferative (Prol), early (ES), mid (MS), or late secretory (LS) phase. Coding
mRNA expression was assessed by TaqMan�, quantitative, real time RT-
PCR (qRT-PCR). An additional 36 samples from across the cycle were
used to confirm StAR findings. All samples were collected under UNC
IRB approval. Cell types from normal controls were separated enzymatically
to allow discrete assessment of epithelium and stroma. Differences between
groups were assessed using Student’s t-test or ANOVAwith Tukey’s post-hoc
test.
RESULTS: In normal control samples, StAR demonstrated cyclic expres-

sion with maximal expression in the MS phase (5-fold increase over Prol,
p¼0.04). Both CYP11A1 and HSD3B1 were expressed at variable levels
within each cycle phase, but were easily detected in all phases. qRT-PCR
of cyclic StARmRNA expression confirmed the findings in the initial sample
in a separate set of samples (n¼36, p<0.001). Expression of all three mRNA
species localized largely to the stromal cells. In samples from women with
endometriosis, as compared to cycle stage matched controls, StAR and
CYP11A1 expression showed a trend toward increase in the ES phase
(p¼0.06 and 0.1 respectively).
CONCLUSION: This is the first demonstration of cyclic endometrial

StAR mRNA expression and suggests that mid-secretory endometrial stro-
mal cells can synthesize P from cholesterol.We speculate that local P synthe-
sis can amplify mid-secretory P actions on endometrium and embryo.
Supported by: This work was Supported by NIH R01 HD067721 to S.L.Y

and B.A.L.
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PROTEIN INHIBITOR OF ACTIVATED STAT-3 (PIAS-3) IS DOWN-
REGULATED IN EUTOPIC ENDOMETRIUM OF INFERTILE
WOMEN WITH ENDOMETRIOSIS BY STROMAL-DERIVED
CXCL10 (IP-10). B. A. Lessey,a J.-W. Jeong,b J.-Y. Yoo,b

J. F. Langenheim,a A. T. Fazleabas,b S. L. Young,c C. Tayade.d aDepartment
of Obstetrics and Gynecology, Greenville Health System, Greenville, SC;
bDepartment of Obstetrics and Gynecology and Reproductive Biology,
Michigan State University College of Human Medicine, Grand Rapids,
MI; cDepartment of Obstetrics and Gynecology, University of North Carolina
Chapel Hill, Chapel Hill, NC; dDepartment of Biomedical and Molecular
Sciences, Queens University, Kingston, ON, Canada.

OBJECTIVE: Activation of STAT-3 appears central to the inflammatory
phenotype of eutopic endometrium in womenwith endometriosis. Our objec-
tive was to determine how changes in the eutopic endometrium contribute to
infertility.

DESIGN: Case-control study of protein levels of Protein Inhibitor of Acti-
vated STAT-3 (PIAS-3) and p-STAT3 in eutopic endometrium from women
with endometriosis. Cytokine analysis was performed on media from
cultured endometrial stromal cells (ESCs) from normal and endometriosis
subjects. Ishikawa cells were used to study cytokine/chemokine effect on
PIAS-3.

MATERIALS AND METHODS: The activation of STAT3 and levels of
PIAS-3 were compared in endometrium fromwomen with and without endo-
metriosis using Western blot and immunohistochemical analysis (IHC).
ESCs were cultured from similar patients and cytokines measured using Bio-
plex asay. Ishikawa cells were treated with the interferon-g induced CXCL10
(IP-10) and PIAS-3 mRNA assessed by qRT-PCR.

RESULTS: PIAS-3 is a negative regulator of pSTAT3 activity. In our sam-
ples pSTAT-3 was elevated in eutopic endometrium of infertile women with
endometriosis. CXCL10 was significantly increased (p < 0.05) in ESC cells
derived from endometriosis patients compared to normal controls. Activation
of pSTAT3 was significantly increased and expression of PIAS-3 was signif-
icantly decreased in epithelial compartment in eutopic endometrium from
women with endometriosis compared to controls by western blot and IHC.
Ishikawa cells treated with CXCL10 had an 8-fold decrease in PIAS-3
mRNA expression within 1 hr.

CONCLUSION: These results demonstrate for the first time that PIAS-3 is
reduced in women with endometriosis and that CXCL10 down-regulates
endometrial PIAS-3 expression. The activation of pSTAT3 associated with
inflammation and infertility appears to be due, in part, to aberrant regulatory
pathways involving over-expression of stromal CXCL10. Activation of
pSTAT3 and down-stream events affecting endometrial receptivity appears
to be a central feature of endometriosis-related infertility. STAT3 and
PIAS-3 represent new therapeutic targets for the treatment of this disease.

Supported by: We would like to thank the Human Female Reproductive
Tract Biorepository and the Spectrum Health Medical Group, Department
of Obstetrics, Gynecology and Reproductive Biology and Angela Houwing
at GHS. This work was Supported by NIH R01 HD067721 to S.L.Y and
B.A.L and NIH R01 HD057873 to J.W.J.

FEMALE REPRODUCTIVE SURGERY

P-485 Wednesday, October 22, 2014

HYSTEROSCOPIC ADHESIOLYSIS FOR ASHERMAN’S SYN-
DROME: LIVE-BIRTHRATEAND FACTORSAFFECTINGREPRO-
DUCTIVE OUTCOME AFTER SURGERY. W.-S. Han. Obstetrics and
Gynecology, University of Ulsan College ofMedicine, AsanMedical Center,
Seoul, Republic of Korea.

OBJECTIVE: The objective of this study is to investigate the impact of
various factors of hysteroscopic adhesiolysis of Asherman’s syndrome on
live-birth rate after surgery.

DESIGN: It is a retrospective study.
MATERIALS AND METHODS: Fifty four women who were suffered

from infertility or recurrent spontaneous abortion were selected. Medical re-
cords were retrospectively analyzed. The independent variables were degree
of intrauterine adhesion, surgical technique, use of intrauterine Foley catheter
after adhesiolysis, insertion of intrauterine device after adhesiolysis, and dose
of postoperative estradiol after adhesiolysis. Multivariate analysis as well as
univariate analysis was performed.

RESULTS: Among the fifty four women, seventeen women gave live-
birth. The degree of intrauterine adhesion was found to be a sole factor
affecting the live-birth rate by univariate and multivariate analysis. The
mechanical dissection with scissors had been resulted a higher live-birth
rate against resectoscopic electrosurgery, but the difference was not statis-
tically significant. Also use of intrauterine Foley catheter, insertion of in-
trauterine device, and dose of postoperative estradiol were not
significantly affecting to reproductive outcome after hysteroscopic adhe-
siolysis.

Multivariate analysis of factors affecting live-birth rate

Factors
Coefficient
estimate Odd ratio

95% confidence
interval p-value

Grade -0.566 0.271 -0.709-1.251 0.009
Surgical technique -0.295 0.507 -1.350-2.364 0.473
Foley 0.522 3.332 1.664-4.999 0.157
Intrauterine device -9.115 0.000 -35214.1-35214.1 0.999
Estrogen -0.284 0.519 -1.086-2.214 0.423

CONCLUSION: The degree of intrauterine adhesion is the most impor-
tant factor affecting the live-birth rate after hysteroscopic adhesiolysis.
The uses of intrauterine Foley catheter after hysteroscopic adhesiolysis,
insertion of intrauterine device after hysteroscopic adhesiolysis and
dose of postoperative estradiol have no significant impact to live-birth
rate.
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THE EFFECT OF PRESENCE AND MANAGEMENT OF HYDRO-
SALPINX ON MISCARRIAGE IN IVF. H. Harb, F. Al-rshoud,
A. Coomarasamy. School of Clinical and Experimental Medicine, University
of Birmingham, Birmingham, West Midlands, United Kingdom.

OBJECTIVE: To investigate the effect of hydrosalpinx on miscarriage.
DESIGN: Systematic review and meta-analysis of randomised controlled

trials and observational studies.
MATERIALS AND METHODS: Searches were conducted on MED-

LINE, EMBASE, Cochrane Library and Web of Science (inception-
March2014) in all languages, together with reference lists of retrieved
papers. Studies comparing miscarriage rate in women with hydrosalpinges
with women without hydrosalpinges were included. Moreover, studies in
which women underwent trearment for hydrosalpinx were identified. The
outcome of interest was miscarriage. Study selection was conducted inde-
pendently by two reviewers. The Cochrane scale for the randomised trials,
and the Newcastle-Ottawa Quality Assessment Scale were used for quality
assessment. Data extraction was conducted independently by two re-
viewers. Relative risks from individual studies were meta-analysed using
RevMan.
RESULTS: This review includes 22 studies. Pooling of results from 11

studies that reported miscarriage as an outcome showed a 2-fold increase
in the risk of miscarriage in women with hydrosalpinges compared to
women without hydrosalpinx (OR¼2.25, 95% CI 1.67, 3.03,
p¼0.00001). There was moderate variation across studies as indicated by
an I2 value of 33% (p¼0.13). Pooling of results from 6 randomised
controlled trials that reported miscarriage as an outcome showed a reduc-
tion in miscarriage in women who had treatment for hydrosalpinges in
comparison with women with untreated hydrosalpinx ( OR¼0.39, 95%
CI 0.17- 0.88, p¼0.02). There was little variation across studies as indi-
cated by an I2 value of 0% (p¼0.58).Pooling of results from 5 observa-
tional studies that reported miscarriage as an outcome showed a
reduction in miscarriage in women who had treatment for hydrosalpinges
in comparison with women with untreated hydrosalpinx ( OR¼0.34, 95%
CI 0.17- 0.88, p¼0.0003). There was little variation across studies as indi-
cated by an I2 value of 0% (p¼0.68).
CONCLUSION: There is evidence to suggest that the presence of hydro-

salpinges increases the risk of miscarriage in IVF/ICSI pregnancies. Treat-
ment for hydrosalpinges may reduce the risk of miscarriage.
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A COST-EFFECTIVENESS ANALYSIS OF MORCELLATION
HYSTERECTOMY FOR FIBROIDS. P. Bortoletto, B. Einerson,
E. Miller, M. Milad. Northwestern University Feinberg School of Medicine,
Chicago, IL.

OBJECTIVE: To estimate the cost-effectiveness of eliminating morcella-
tion in the surgical treatment of leiomyomas, from a societal perspective that
includes direct health care and patient costs.

DESIGN: Cost effectiveness & decision analysis.
MATERIALS AND METHODS: A decision analysis model was con-

structed using costs, outcomes, and utility data from published sources. A
cost-effectiveness analysis based on quality-adjusted life years (QALYs)
was performed to determine the incremental cost-effectiveness ratio
(ICER) of eliminating morcellation in the surgical treatment of leiomyomas.
Costs and utilities were discounted using standard methodology. The base
case was modeled from a societal perspectivewhich included health care sys-
tem costs and costs incurred by the patient for surgery-related disability.
Sensitivity analyses were performed to assess the effect of a range of inci-
dences for occult cancer during leiomyoma surgery, and varying costs of sur-
gery and treatment.

RESULTS: A strategy of non-morcellation hysterectomy via laparotomy
was more expensive and produced more QALYs relative to morcellation hys-
terectomy.

Total Cost per
Strategy

Total QALY
per Strategy

Incremental
cost effectiveness

ratio (ICER)

Base case results, societal perspective
Morcellation $20,764 21.24 -
Non-morcellation $29,833 21.26 $983,897 /QALY
Base case, health care system costs only
Morcellation $11,614 21.24 -
Non-morcellation $15,625 21.26 $435,225 /QALY
Sensitivity analysis: assuming high incidence of occult

sarcoma (1.7%)
Morcellation $20,904 21.04 -
Non-morcellation $29,925 21.07 $282,143 /QALY
Sensitivity analysis: assuming low incidence of occult

sarcoma (0.08%)
Morcellation $20,904 21.04 -
Non-morcellation $29,925 21.07 $6,036,811 /QALY

The ICER for non-morcellation compared to morcellation hysterectomy was
$983,897/QALY. The cost to prevent one case of disseminated cancer attrib-
utable to morcellation was $5,950,534. Health care system costs (prolonged
hospitalizations) and costs to patients of time away from work were the pri-
mary drivers of cost differential between the two strategies. When the inci-
dence of occult sarcoma in leiomyoma surgery was assumed to be higher
than traditionally reported (1.7%), the ICER for non-morcellation hysterec-
tomy was $282,143.

CONCLUSION: Eliminating morcellation hysterectomy as a treatment
for fibroids is not cost-effective under a wide variety of cost and outcome as-
sumptions. Performing laparotomy for all patients who might otherwise be
candidates for morcellation hysterectomy is a costly policy from both socie-
tal and health care system perspectives.
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RE-DO SURGERY OF THE PATIENTS WITH FEMINIZING
GENITOPLASTY IN CONGENITAL ADRENAL HYPERPLA-
SIA. I. Surer. Pediatric Surgery, Gulhane Military Medical Academy,
Ankara, Turkey.

OBJECTIVE: A successful feminizing genitoplasty depends on creating
morphologically and functionally near normal genitalia. But it’s still a chal-
lenging problem in the pediatric age group to perform a fully satisfactory
genitalia. Our aim is to evaluate necessity for redo genitoplasty procedures
in patients with congenital adrenal hyperplasia that previously performed
genitoplasty.

DESIGN: The study was designed as a retrospective analysis of the data
which obtained from the patients’ charts.
MATERIALS AND METHODS: 10 patients who underwent Passerini-

Glazel genitoplasty and followed-up for postoperative problems between
the years 1998 and 2014. These patients were evaluated retrospectively for
the complications and problems which required redo surgery.
RESULTS: Six patients were underwent redo surgery 7-11years (mean 9

years) after initial surgical procedure. In all the patients with stenotic vaginal
introitus (4) primary surgical intervention timewas around 1 year of age. Cli-
teromegaly (2 pts), stenotic vaginal introitus due to inadequate Fortunoff
flap(3 pts) and cliteromegaly+urethral retraction+stenotic vaginal introi-
tus(1pts) were the major problems. Complete clitoral body resection with
neurovascular bundle and hood preservation were performed in cliterome-
galy. Re-do vaginoplasty with adequate Fortunoff flap was performed for
the stenotic vaginal introitus and vaginoplasty by urogenital sinus mobiliza-
tion plus urethroplasty using common channel roof for re-do surgery due to
cliteromegaly +vaginal stenosis+ short urethra. All vaginal stenosis cases
were underwent vaginal dilatation program with Hegar dilatators for the
next 6 months. No problems were determined during the follow-up period
up to date.
CONCLUSION: Apperance and the function of the genitalia gain much

more importance in adolescence who had feminizing genitoplasty. Therefore
long term follow-up has utmost importance to diagnose and solve the prob-
lems in time. Although most common determined problems are vaginal ste-
nosis and cliteromegaly, problemsmay bemore complicated both anatomical
and psychological . Hence we recommend vaginoplasty at older age (delay-
ing until adolescence) due to high incidence of vaginal stenosis in children
with early vaginoplasty.
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VARIATION OF ANTI-MULLERIAN HORMONE LEVELS
FOLLOWING MYOMECTOMY BY LAPAROTOMY. L. Migahed,
E. Himaya, R. Antaki, F. Bissonnette, I.-J. Kadoch, S. Menard,
L. Lapensee. University of Montreal, Montreal, QC, Canada.

OBJECTIVE: Our primary objective was to determine the impact of myo-
mectomy by laparotomy on AMH level, a reliable marker of ovarian reserve.
Our secondary objective was to determine whether the myomectomy tech-
nique using vasopressin or tourniquet or both influences the variation of
AMH, considering that a tourniquet causes a temporary ovarian ischemia.
DESIGN: This was a prospective study in women undergoing myomec-

tomy by laparotomy for fertility purposes.
MATERIALSANDMETHODS:Women 18 to 42 years of agewho under-

went myomectomy by laparotomy for fertility purposes at the Centre Hospi-
talier de l’Universite de Montreal (CHUM) from 2011-2014 were recruited.
AMH levels were measured preoperatively, 1 day and 6 weeks postopera-
tively. Patients with concomitant ovarian surgery, low ovarian reserve
(AMH%0.3 ng/mL) preoperatively as well as those taking hormonal contra-
ception or GnRH agonist in the 3 months prior to the surgery were excluded.
21 patientswere needed to obtain a power level of 90%with alpha error of 5%.
RESULTS: Our preliminary results after recruitment of 18 patients,

showed a significant decrease in the AMH value 1 day postoperatively
(p ¼ 0.001). However, a full recovery was noted 6 weeks after (p ¼ 0.54).
Moreover, there were no differences shown between the different bleeding
control techniques. The amount of vasopressin used did not affect AMH
value (p ¼ 0.70) , nor did the duration of use of tourniquet (p ¼ 0.29) or
the duration of surgery (p ¼ 0.095).
CONCLUSION: There is a transient decrease in the value of the AMH

levels following a myomectomy with recovery of the AMH level at 6 weeks
postoperatively. Therefore, myomectomy does not seem to have a deleterious
effect on ovarian reserve. This study is still ongoing until the desired power
level is reached.

P-490 Wednesday, October 22, 2014

SUPRAUMBILICAL PRIMARY LAPAROSCOPIC ACCESS: RELA-
TIONSHIP BETWEEN POINT OF ENTRY AND RETROPERITO-
NEAL VITAL STRUCTURES BY IMAGING. E. Soto, I. Al-Aref,
J. Wu, A. Gojayev, L. Goodman, K. Holoch, J. Goldberg, T. Falcone. Ob-
stetrics, Gynecology andWomen’s Health Institute, Cleveland Clinic, Cleve-
land, OH.

OBJECTIVE: Complex laparoscopic and robotic gynecologic surgery
may require the placement of supraumbilical trocars for which knowledge
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of the distances between this location and retroperitoneal structures is of clin-
ical significance. The objective of this study was to describe the anatomic
relationship between commonly described supraumbilical points of entry
for trocar placement and vital retroperitoneal structures.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Random samples of CT imaging

studies were obtained until 100 patients satisfied the inclusion criteria.
These were: 1) female patient, 2) benign conditions, 3) ages 18-50
and 4) absence of anatomical defects, masses or other factors that would
affect the measurements obtained. Baseline characteristics were recorded.
CT images were reconstructed into 3D models using the IMPAX
software. The distances from points of entry (umbilicus and two supraum-
bilical places -3cm and 5cm cephalad to the umbilicus) and retroperito-
neal structures were measured at 90 and 45-degree angles. All
measurements were obtained by 3 investigators (including one radiolo-
gist). Student t-test, Fisher’s exact test and one-way ANOVA were used
as appropriate.

RESULTS: One hundred subjects were included, mean age 36�9.7 and
BMI 27.8�8.1. The distance from the skin to the aorta at a 90-degree angle
was greater at the point 3cm cephalad from the umbilicus in comparison to
the distance from the umbilicus and at 5cm (10.1cm�0.3, 8.5cm�0.3 and
9cm�0.4 respectively, p¼0.0004). At a 45-degree angle, the aorta was
encountered at 0%, 3% and 4% of cases at the umbilicus, 3cm and 5cm points
respectively. The distances between the different points of entry and other
major retroperitoneal vessels were comparable at the different points. A
vascular structure other than the aorta was the most anterior retroperitoneal
structure in approximately one-third of all cases at the different points
(30% umbilicus, 33% at 3cm and 36% at 5cm). The most anterior retroper-
itoneal vascular structures were the right common iliac vessels at the umbi-
licus (13%) and the superior mesenteric vein supraumbilically (22% at 3cm
and 29% at 5cm).

CONCLUSION: At a 90-degree angle, the distance between the umbilicus
and aorta was greater at 3cm. Importantly, the 45-degree path at this level
encountered the aorta in only 3% of cases. Retroperitoneal vessels other
than the aorta are the most anterior structures in one-third of cases at the
different points of entry.

P-491 Wednesday, October 22, 2014

A COST BENEFIT ANALYSIS OF HYSTEROSCOPIC POLYPEC-
TOMY BEFORE NATURAL CYCLE OR CLOMIPHINE STIMU-
LATED INTRAUTERINE INSEMINATION IN INFERTILE
WOMEN. L. W. Sundheimer,a A. Kathiresan,a,b D. Dumesic,a,b

R. Parvataneni,a M. Shamonki.a,b aDepartment of Obstetrics and Gynecol-
ogy, University of California, Los Angeles, Los Angeles, CA; bDivision of
Reproductive Endocrinology and Infertility, University of California, Los
Angeles, Los Angeles, CA.

OBJECTIVE: Studies on reproductive performance after hysteroscopic
polypectomy (HP) for endometrial polyps are limited. Our group has per-
formed a study on HP prior to gonadotropin controlled ovarian hyperstimu-
lation (COH) prior to intrauterine insemination (IUI), but no studies exist on
the less costly methods of IUI such as natural cycle (NC) or clomiphene cit-
rate (CC) stimulated cycles. This study examined the cost benefit of perform-
ing HP in infertile women preparing for NC/IUI or CC/IUI and identified the
threshold cutoff at which HP prior to fertility treatment is cost beneficial over
immediate fertility treatment.

DESIGN: Decision-analytic model.
MATERIALS AND METHODS: A decision model was developed to

compare cost of HP versus no HP before three cycles of expectant manage-
ment followed by either NC/IUI or CC/IUI (% four cycles). Using TreeAge
Pro 2012 software, this model was constructed from the only prospective ran-
domized controlled trial investigating pregnancy outcome following HP in
infertile women. With the protocol described above, this study demonstrated
a twofold increase in pregnancy rates (relative risk 2.1, 95% confidence in-
terval 1.5-2.9) if HP was performed (1). Costs of HP and NC/IUI or COH/
IUI in our study were based on a survey of United States (US) fertility cen-
ters, a literature review, and expert opinion. All costs were converted to 2014
US dollars and adjusted for inflation. The primary outcome was cost savings
per clinical pregnancy (gestational sac by transvaginal ultrasound) and sensi-
tivity analyses were performed across all ranges.

RESULTS: HP cost ranged from $537-12,530 and a mean-median cost of
an office based HP was assigned at $1,800. NC/IUI and CC/IUI costs aver-
aged $550 and $1,250, respectively. When HP was performed prior to NC/
IUI, there was no cost benefit. However, when HP was performed prior to

CC/IUI there was a lowered fertility cost by $1,393 per clinical pregnancy.
Sensitivity analysis across a range of potential NC/IUI and CC/IUI costs
identified the threshold value of $704 as the cost at which above this point,
HP prior to fertility intervention was more cost beneficial.
CONCLUSION:When IUI is planned in infertilewomenwith endometrial

polyp(s), there is a cost-benefit to performing a HP when anticipated IUI
costs are greater than $704.
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NEWCOMPLEMENT FOR AFS SCORE SYSTEM IN PREDICTING
THE PREGNANCYOUTCOME IN INFERTILITYWOMEN–A PRO-
SPECTIVE STUDY WITH LONG-TERM FOLLOW-UP. H. Wang,a

X. L. Tao,b X. J. Li.a aHangzhou First People’s Hospital, Hangzhou, Zhe-
jiang, China; bEnze Maternaity Hospital of Taizhou Hospital, Jiaojiang,
Zhejiang, China.

OBJECTIVE: The purpose of this study was to investigate the relationship
betweenAmerican Fertility Society (AFS) scores and pregnancy rate in infer-
tility women who were treated by laparoscopic surgeons, and to compare the
pregnancy outcomes in different AFS score groups.
DESIGN: prospective study.
MATERIALS ANDMETHODS: 129 infertility women underwent lapa-

roscopic surgeon were recruited randomly to follow up continuously for 6
months and 122 patients were followed up long for 12 months. Pelvic
adhesion was classified according to AFS score system of adnexal adhe-
sions (AFS, 1988). AFS scores were assessed for every patient during oper-
ation by assigned doctor. The management of patients after surgery was
according to the Zhejiang standard treatment strategy for infertility
women.
RESULTS: After 6 months follow up, the total spontaneous pregnancy rate

was 17.05% (22/129). Spontaneous pregnancy rate decreased correspond-
ingly with ascending of AFS. AFS score is negative correlation with preg-
nancy (r¼-0.224, p<0.05). When AFS score more than or equal to 32, the
pregnancy rate was only 3.8%, while when AFS score less than 32, the preg-
nancy rate is 20.39%, and odds ratio was 0.12 (95CI:0.015-0.983).The clin-
ical investigation after 12 months follow up showed the total spontaneous
pregnancy rate was 24.59% (30/122). The AFS score was lower in pregnancy
group(18.75�10.53 vs. 26.32�12.87, P<0.05) and it was also negative cor-
relation with pregnancy (r¼-0.216, p<0.05).When AFS score more than or
equal to 32, the pregnancy rate was only 3.85%, while when AFS score
less than 32, the pregnancy rate is 30.21%, and odds ratio was 0.092
(95CI:0.012-0.715).
CONCLUSION: Long-term spontaneous pregnancy rate of infertility pa-

tients with severe pelvic adhesions is very low. People with AFS score more
than 32, should be advised to resort to IVF earlier after laparoscopy.
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AWARENESS SURVEYON CLINICAL APPLICATION OF UTERINE
TRANSPLANTATION AMONG GENERAL PUBLIC. A. Hayashi,a

S. Hirai,a Y. Tsutsumishita,a I. Kisu,b M. Mihara,c N. Suganuma.a aHuman
Health Sciences, Kyoto University Graduate School of Medicine, Kyoto,
Japan; bObstetrics and Gynecology, Keio-Gijyuku University School of Med-
icine, Tokyo, Japan; cVascular Surgery, Saiseikai KawaguchiGeneral Hospital,
Kawaguchi, Saitama, Japan.

OBJECTIVE:Uterine transplantation (UTx) is a potential option for child-
bearing in women with uterine factor infertility. However, the uterus is not a
vital organ, and therefore the procedure remains controversial in humans.
Although the UTx has been already applied clinically in some countries, so-
cial consensus is not evaluated enough yet. To address this point, awareness
surveywas performed among Japanese citizen by gathering public comments
for the new technology.
DESIGN: A cross-sectional survey was conducted on Japanese general

population aged from 20 to 39 years except infertile persons. Self-reported
questionnaire was used through Internet.
MATERIALS AND METHODS: Answers were obtained from 647 peo-

ples (326 females of 29.6�5.9 (mean�SD) years old and 321 males of
29.8�6.0 years old). The questionnaire was consisted of ethical, social and
clinical aspects on UTx and gestational surrogacy.
RESULTS: Around 3/4 (78.1% of the females and 73.8% of the males) of

the peoples permitted the clinical UTx application morally, and about 40% of
peoples (42.9% in females and 36.5% in males) showed interest in the UT.
Both 22.4% of the females and 22.8% of the males hoped for UTx treatment
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if she or his partner has uterine defect congenitally or has lost uterus with hys-
terctomy. These rates were greater than those of surrogacy, however, the ‘‘un-
known’’ was occupied about a half of the answer.

‘‘Do you hope uterine transplantation or surrogacy when you or your
partner suffered uterine factor infertility?’’

Treatment Sex hope
strongly

hope unknown not hope others

UTx female 10 (3.1%) 63 (19.3%) 141 (43.3%) 106 (32.5%) 6 (1.9%)
male 12 (3.7%) 61 (19.0%) 177 (55.1%) 68 (21.3%) 3 (0.9%)

surrogacy female 12 (3.7%) 52 (16.0%) 149 (45.7%) 110 (34.0%) 3 (0.9%)
male 14 (4.4%) 57 (17.8%) 162 (50.5%) 85 (26.5%) 3 (0.9%)

UTx: uterine transplantation
As uterine donor candidates, physical woman with gender identity disor-

der who would receive sex reassignment surgery was selected equally to
cadaver and her or his partner’s mother/sister.

CONCLUSION: Although UTx seems to be acceptable for general peo-
ples, more information concerning UTx procedure should be opened and
spread to public.
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REPRODUCTIVE OUTCOMES AFTER UTERINE SEPTUM RESEC-
TION – WHAT SHOULDWE TELL OUR PATIENTS? E. M. Murphy,
A. P. Melnick, G. L. Schattman, Z. Rosenwaks. The Ronald O. Perelman and
Claudia Cohen Center for Reproductive Medicine,Weill Cornell Medical Col-
lege, New York, NY.

OBJECTIVE: To determine the effect of hysteroscopic uterine septum
resection on reproductive outcomes after ART compared to patients with a
normal uterine cavity.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A retrospective chart review of all pa-

tients with infertility who underwent hysteroscopic septum resection from
January 2000 to August 2013 and then underwent an ART cycle at our center
was performed. The primary outcome was implantation rate. Clinical preg-
nancy and live birth rates following septum resection were also evaluated.
Statistical analysis included chi square and t-test. P<0.05 was deemed statis-
tically significant.

RESULTS: 48 patients (104 cycles) underwent uterine septum resection
between January 2000 and August 2013. 47 age matched patients (controls)
with a normal uterine cavity by HSG or saline sonogram underwent 142 sub-
sequent cycles. The two groups were similar in age, BMI, average number of
cycles per patient, and infertility diagnosis. There were no significant differ-
ences in patients who underwent day 3 or day 5 transfer, implantation (IR),
clinical pregnancy or live birth rates. The patients who underwent uterine
septum resection were found to have higher birth weights and fewer preterm
deliveries (20-36 6/7 completed weeks).

Septum Resection
(n¼48)

Control
(n¼47) P value

Age (y) 37.1�3.6 37.1�4.4 0.96
BMI 24�5.3 24�5.3 0.97
Cycles/patient 3.3�2.2 3.6�2.4 0.44
Day 3 Transfers 75 86 0.41
Day 5 Transfers 27 10 0.07
#Day 3 Embryos/Transfer 3.0�1.4 3.4�1.5 0.22
#Day 5 Embryos/Transfer 1.4�0.7 1.4�0.6 0.55
Day 3 IR 0.14�0.17 0.26�0.3 0.05
Day 5 IR 0.26�0.32 0.52�0.37 0.23
Pregnancy Rate (+FH/cycle) 0.47�0.19 0.52�0.37 0.46
Live Birth Rate 0.35�0.38 0.39�0.39 0.57
Birth Weight (g) 3384�438 2973�734 0.02*
Preterm Birth 0.04�0.29 0.21�0.46 0.03*

*P<0.05

CONCLUSION: Infertility patients undergoing ART treatment who have
a uterine septum resection have similar pregnancy and live birth rates

compared to patients who are found to have a normal uterine cavity prior
to starting ART. Patients with a uterine septum who require ART should
be appropriately counseled that normalization of the uterine cavity enhances
reproductive outcomes.
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SERUM ANTI-MULLERIAN HORMONE LEVEL GUIDING LAPA-
ROSCOPIC MANAGEMENT OF OVARIAN ENDOMETRIOMA IN
INFERTILE WOMEN. T. M. Elhawary. Gyenology & Obstetrics, Fac-
ulty of Medicine-tantauniversity, Tanta, Elgharbia, Egypt.

OBJECTIVE: As endometrioma affects female ovarian function by itself
and by its management, treatment of endometrioma should be tailored ac-
cording to ovarian reserve. Aim of the study: to evaluate the role of AMH
in guiding the management of endometrioma.
DESIGN: Prospective comparative study; Gynecology department-Tanta

University and private clinic.
MATERIALS AND METHODS: 330 women with ovarian endome-

trioma, complaining of infertility were classified according to AMH level
and laterality of endometrioma into 4 groups: group I (120 women) with
unilateral endometrioma and AMH above 3ng/ml, group II (80 women)
with unilateral endometrioma and AMH below 3 ng/ml, group III (50
women) with bilateral endometrioma and AMH above 2.7 ng/ml and group
IV (80 women) with bilateral endometrioma and AMH below 2.7 ng/ml. In
groups I and III, laparoscopic ovarian endometrioma resection was done
while in groups II and IV, laparoscopic endometrioma drainage with bipolar
coagulation was done.
RESULTS: AMH did not decrease significantly in all groups after 3

months while, it decreased significantly after 6 months in all groups. Endo-
metrioma recurrence occurred in groups (II&IV), while no recurrence
occurred in groups (I&III).
CONCLUSION: laparoscopic management of endometrioma whether

resection or drainage with bipolar coagulation should be guided by serum
AMH level.
Supported by: I hope to accept this abstract in the next ASRM meeting.
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THE APPLICATION VALUE OF HYSTEROSCOPY IN WOMEN
WITH ENDOMETRIAL POLYP OR UTERINE MALFORMATIONS
SEEKING FOR INFERTILITY TREATMENT. L. Hu, Z. Bu,
Y. Wang, Y. Sun. Reproductive Medicine Center, First Affiliated Hospital
of Zhengzhou University, Zhengzhou, Henan, China.

OBJECTIVE: To explore the application value of hysteroscopy in women
with endometrial polyp (EP) or uterine malformations (uterus unicornis,
uterus bicornis, or uterus duplex)undergoing intrauterine insemination
(IUI) or in vitro fertilzation and embryo transfer (IVF-ET) treatment.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: Women undergoing IUI or IVF-ET

have hysteroscopy examination as a routine procedure in our center. For
patients with endometrial polyp, transcervical resection of polyp (TCRP)
will be performed. However, for patients diagnosed as uterine malforma-
tion with hysteroscopy examination, we give no future treatment. We
observed the clinical pregnancy rate in patients (from January 2011 to
December 2013) with normal uterine, endometrial polyp, or uterine mal-
formation.
RESULTS: In the 3291 first IUI cycles, the clinical pregnancy rates for

women with normal uterine, with endometrial polyp, and with uterine mal-
formation were 16.35% (473/2893), 19.14% (71/371), and 14.81% (4/27),
respectively. However, the difference was not statistically significant
(P>0.05, by Chi-square test). In the 6564 frist IVF cycles, the clinical preg-
nancy rates for womenwith normal uterine, with endometrial polyp, and with
uterine malformation were 50.95% (2865/5623), 50.46% (443/878), and
47.62% (30/63), respectively. There were also no significant difference
among these three groups (P>0.05).
CONCLUSION: For patients undergoing IUI or IVF with endometrial

polyp after TCRP treatment, clinical pregnancy rate is comparable with
that in patients with normal uterine. However, the clinical pregnancy rate
is slightly lower in patients with uterine malformation. The benefit of
TCRP for patients with endometrial polyp should be confirmed by larger pro-
spective studies.
Supported by: This work was Supported by the National Natural Science

Foundation of China (Grant NO. U1304315).
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DOWOMENWITHUNILATERAL FALLOPIANTUBEBLOCKAGE
NEED ASSISTED REPRODUCTIVE TECHNOLOGY TREATMENT
AS THE PRIMARY TREATMENT OPTION? R. Uemura,a

Y. Yokota,a M. Yokota,a H. Yokota,a S. Sato,a M. Nakagawa,a

Y. Araki.b aYokota Maternity Hospital, Maebashi, Gunma, Japan; bThe Insti-
tute for Advanced Reproductive Medical Technology, Fujimi, Maebashi,
Gunma, Japan.

OBJECTIVE: Before conducting our study, we did not have a definitive
answer regarding whether women with unilateral fallopian tube blockage
could achieve a satisfactory pregnancy rate without ART. Therefore,
treatment of unilateral fallopian tube blockage was a topic in need of
evaluation regarding whether ART should be the primary treatment op-
tion.

DESIGN: In 2011, the outpatients in our ART clinic underwent HSG for
infertility screening. The patients were divided to two groups, normal and
abnormal (hydrosalpinx, adhesions, and blockage) by HSG; retrospective
pregnancy rates of the two groups were then compared.

MATERIALS ANDMETHODS: The study group comprised 515 women
desirous of pregnancy. HSG was conducted using an oil contrast agent. We
divided the two groups in regard to whether the HSG was normal or
abnormal. Subsequently, we evaluated the pregnancy rates of two groups:
those with and those without ART.

RESULTS: The 515 women were diagnosed with either primary infer-
tility (381 of 515; 74.0%) or secondary infertility (134 of 515; 26.0%).
Normal HSG women comprised 418 of 515 (81.2%), and abnormal
HSG women comprised 97 of 515 (18.8%). The pregnancy rate of the
normal HSG group was 177/418 (42.3%). The rate of the unilateral fal-
lopian blockage group was 26/67 (38.8%); this difference was not statis-
tically significant. Therefore, when a patient was diagnosed with
unilateral fallopian tube blockage, we did not employ ART as the first
treatment option. This was because we found no benefit to using ART
as the primary treatment option. For 3 of the 26 pregnant patients with
unilateral fallopian tube closure, ultrasonography suggested that ovulation
occurred from the contralateral ovary. Among the 26 pregnancies, 2 mul-
tiple pregnancies, 3 spontaneous abortions, and 3 ectopic pregnancies
occurred.

CONCLUSION: For patients with unilateral fallopian tube blockage, ART
is not indicated as a primary treatment option because the pregnancy rate is
not significantly different between hysterosalpingography (HSG) normal pa-
tients and unilateral fallopian tube blockage patients.
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HOWCANWE INCREASE THE PREGNANCY RATES IN PATIENTS
TREATEDWITH INTRAUTERINE INSEMINATION(IUI)? P.-C. Ma,a

S.-Y. Shen,b C.-W.Wang,a C.-R. Tzeng.a,c aObstetrics and Gynecology, Taipei
Medical University Hospital, Taipei, Taiwan; bObstetrics and Gynecology,
TMU-Wan Fang, Taipei, Taiwan; cObstetrics and Gynecology, Taipei Medical
University, Taipei, Taiwan.

OBJECTIVE: IUI has been implicated in the treatment of infertile female
patient. The objective of this study was to access the efficacy of IUI and iden-
tify the predictive factors led to higher pregnancy rates by single variable
analysis.

DESIGN: Retrospective analysis of patients with controlled ovarian stim-
ulation (COS) and IUI treatment in a university hospital.

MATERIALS ANDMETHODS: From 2011 to 2013, a total of 2140 cy-
cles of COS and IUI treatment were included. The analysis of the preg-
nancy rates were based on age of patient, years of infertility, serum
Anti-Mullerian Hormone(AMH) level, indication, medication of COS,
E2, progesterone levels and endometrial thickness at time of HCG admin-
istration, timing of insemination after HCG, and sperm count for insemi-
nation.

RESULTS: The overall pregnancy rate was 24.9%(533/2140), abortion
rate was 25.9%. For single variable analysis the pregnancy rate was respec-
tively 13.0%, 27.6%, 33.1%, 29.9% for AMH%2, 2-4, 4-6, and
R6(p<0.001). For indication analysis the pregnancy rate was 27.5% for
endometriosis, 25.0% for male factor, 33.5% for PCOS and 9.9% for
advanced patient’s age, respectively (p<0.001). The pregnancy rate was

33.5%, 30.0%, 20.4% and 9.6% for patient’s age%30, 31-35, 36-40 and
R40, respectively. The pregnancy rate was significantly higher in ultra-
long protocol (29.0%) and flare up protocol (37.8%)than other proto-
col(19.1%)(p<0.001). The pregnancy rate of 20.7% was significantly
lower for E2 levels% 500pg/mL compared with 29.2% for E2 lev-
elsR500pg/mL, respectively(p<0.001). The insemination time of 36-40
hours post HCG trigger also achieved better pregnancy outcome of
27.3%, compared with 13.4% of other time frame(<36hrs or
>40hrs)(p<0.05). Sperm countR10x106/mL compared with <10x106/
mL also showed significantly higher pregnancy rate (26.2%vs.11.6%), re-
spectively(p<0.001). Higher pregnancy rate was observed when endome-
trial thickness R8mm(25.9%).
CONCLUSION: This data examine the possible role of stratified

every variable related to higher pregnancy rate in IUI patients. We confirm
that AMHR2ng/mL, ultra-long protocol, in patients with endometriosis
and PCOS, age%35, insemination after 36-40hours post HCG, sperm
countR10x106/mL, endometrial thicknessR8mm and E2R500pg/mL at
time of HCG, all are parameters of important contributing factors and signif-
icantly related to achieve higher likelihood of pregnancy.
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CLOMIPHENE CITRATE (CC) STARTING DOSE IN INTRAUTER-
INE INSEMINATION (IUI) CYCLES FOR WOMEN UNDER AGE
35 WITH UNEXPLAINED INFERTILITY: IS HIGHER
BETTER? A. L. Park, T. Q. Pham, L. Craig, K. Hansen, R. A. Wild,
A. M. Quaas. Obstetrics and Gynecology, University of Oklahoma Health
Sciences Center, Oklahoma City, OK.

OBJECTIVE: To compare the effectiveness of 50 vs. 100 mg of CC in CC/
IUI cycles in women <35 with unexplained infertility with respect to preg-
nancy outcomes in the first treatment cycle.
DESIGN: Case series.
MATERIALS AND METHODS: All consecutive couples with female

age <35 and a diagnosis of unexplained infertility treated with CC/IUI
at a dose of 50 or 100 mg at the physician’s discretion from July 2012
to April 2014 were included. Unexplained infertility was defined as at
least unilateral tubal patency, normal ovarian reserve, ovulatory
female partner and total motile sperm count of >10 million. Patients
with multiple inseminations during the same treatment cycle and those
using frozen sperm were excluded. The primary outcome was clinical
pregnancy rate (heartbeat on ultrasound at 6-9 weeks gestation) in
the first treatment cycle. Secondary outcomes were biochemical preg-
nancy (positive serum pregnancy test with no heartbeat on early ultra-
sound), multiple pregnancy, and ectopic pregnancy rates. Statistical
analysis was performed using Chi Square, Fisher’s exact test and Stu-
dent’s t-test.
RESULTS: Of the 100 patients meeting inclusion criteria, 48 were treated

with 50 mg, and 52 with 100 mg of CC. Demographic and clinical character-
istics are listed in Table 1. Clinical pregnancies occurred in 6 of 48 women
(12.5%) in the 50 mg group and 7 of 52 women (13.5%) in the 100 mg group
(NS). Rates of biochemical pregnancieswere 8/48 (16.7%) and 1/52 (1.9%) in
the 50 mg and 100 mg group, respectively (p¼0.01). There were no multiple
or ectopic pregnancies in the study population.

Table 1: Patient characteristics and clinical outcomes by dose

Patients treated
with 50 mg
(n¼48)

Patients treated
with 100 mg

(n¼52) P value

Age (mean) 29.4 29.8 p¼0.16
BMI (mean) 25.6 27.0 P¼0.20
Antral follicle count (mean) 22.9 20.3 P¼0.36
Clinical pregnancy rate

(%, first cycle)
12.5 13.5 P¼0.89

Biochemical pregnancy rate
(%, first cycle)

16.7 1.9 P¼0.01

Multiple pregnancy rate
(%, first cycle)

0 0 n/a

Ectopic pregnancy rate
(%, first cycle)

0 0 n/a
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CONCLUSION: In our study population, clinical pregnancy rates in
women <35 with unexplained infertility undergoing their first CC/IUI cycle
were no different with the higher initial CC dose. Contrary to the traditional
practice of using 100 mg of CC in all couples, a starting dose of 50 mg in
couples with female age <35 may be considered. The finding of statistically
significantly increased rates of biochemical pregnancies on the lower CC
starting dose warrants further prospective investigation.
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PROLONGED PITUITARY DOWN-REGULATION WITH GONAD-
OTROPIN-RELEASING HORMONE AGONIST IMPROVE THE
CLINICAL PREGNANCY RATE IN INTRAUTERINE INSEMINA-
TION TREATMENT. S.-Y. Shen,a,b P.-C. Ma,a M.-I. Hsu,b

C.-R. Tzeng.a aDepartment of Obstetrics and Gynecology, Taipei Medical
University Hospital, Taipei Medical University, Taipei City, Taiwan; bDe-
partment of Obstetrics and Gynecology, Wan Fang Hospital, Taipei Medical
University, Taipei, Taipei City, Taiwan.

OBJECTIVE: Although GnRH agonist administration in the luteal phase
has been documented not to improve pregnancy rate, it is not clear that does
the use of GnRH agonist prior to the IUI treatment cycle in the early follic-
ular phase improve pregnancy outcome in intrauterine insemination (IUI)
cycles.

DESIGN: Single center, retrospective data analysis.
MATERIALS ANDMETHODS: A total of 506 patients with IUI cycles

from Center of Reproductive Medicine, Taipei Medical University Hospi-
tal, Taiwan (January 2012 to December 2012) were retrospectively
enrolled. Of them, 334 patients (66.0%) had completed IUI cycles with
regular follow-up. Clinical characteristics such as age, the use of GnRH
agonist prior to the IUI treatment cycle in the early follicular phase, preg-
nancy rate, clinical presentation of endometriosis, numbers of large folli-
cles, the level of E2 and P4 on ovulation day and endometrial thickness
were analyzed.

RESULTS: Patients were divided into two groups according to whether
the use of GnRH agonist or not. For those patients treated with GnRH
agonist, the pregnancy rate significantly increased, compared with those
without GnRH agonist treatment. (13.8% vs. 33.9%, p¼0.001). In univar-
iate analysis, the use of GnRH agonist, large follicles and clinical
presentation of endometriosis were significantly associated with the
pregnancy rate. After multivariate logistic regression analysis, including
use of GnRH agonist or note, age, large follicle numbers, clinical
presentation of endometriosis or not, the use of GnRH agonist was the
only one independent factor for the pregnancy rate (Odd ratio 2.65,
P¼0.002).

CONCLUSION: Prolonged pituitary down-regulation with gonadotropin-
releasing hormone agonist improves the clinical pregnancy rate in intrauter-
ine insemination treatment.
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LOW EFFICACY OF H-IUI TREATMENT CYCLES IN WOMEN
OVER FORTY YEARS OLD: DATA FROM NATIONAL ITALIAN
ART REGISTER 2005-2012. G. Scaravelli, V. Vigiliano, R. De Luca,
R. Spoletini, L. Speziale, S. Bolli, S. Fiaccavento, P. D’Aloja. ART Italian
National Registry, National Center for Epidemiology Surevillance and
Health Promotion, National Health Institute, Rome, RM, Italy.

OBJECTIVE: To determine the efficacy of H-IUI cycles in women of
different age class groups.

DESIGN: Retrospective analysis of 246.487H-IUI cycles from 403 clinics
collected from the Italian National ART register from 2005-2012.

MATERIALS AND METHODS: All the H-IUI treatments cycles per-
formed in Italy collected from the National ART Register each year from
2005 to 2012 among women of different age class groups were analyzed
by treatments indications, pregnancies and live birth rates. Data were statis-
tically analysed using SPSS statistic 17.0.

RESULTS: During the study period, pregnancy rates from patients
aged 40-42 and over 43 years old were 6,6% and 3,0% respectively,
significantly lower than those from women younger than 34 years
(13,5%) and aged 35-39 (9,8%). Out of 246.487 H-IUI cycles analysed,
nearly 20.0 % (46.979) of the H-IUI cycles were performed on women
over forty years old. Overall the number of multiple pregnancies was

9,7%. and the number of babies born after these infertility treatments
was 17.248.
CONCLUSION: The low efficacy of H-IUI treatment cycles in women

over forty years old, observed in such a large number of cycles, suggests
that the appropriateness of this kind of procedures for women over forty years
old should be dicussed with greater accuracy.
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CULTUREINGPERIODSOFTHAWEDBLASTOCYSTSUNTIL EM-
BRYO TRANSFER:CLINICAL OUTCOME. E. Yumioka, H. Chinen,
H.Moriyama, K. Nonomura, S. Senkyu, A. Uchida. Uchida Clinic, Matsue-
shi, Shimane-Ken, Japan.

OBJECTIVE: We have conventionally cultured thawed blastocysts for
over 3 hours until embryo transfer. However, some reports showed that preg-
nancy rate would be improved by shortening culturing period until embryo
transfer after thawing.
DESIGN: In this study, we tried to determine whether pregnancy rate

would be affected by culturing period after thawing frozen blastocysts.
MATERIALS ANDMETHODS: Between Dec. 2008 and Dec. 2013, 293

patients received frozen blastocysts transfer in our hospital (570 cycles: c-
IVF 356 cycles, ICSI 214 cycles). Among them, clinical pregnancy rate
was compared by different culturing periods (culture of thawing blastocysts
before transfer; over 3 hours (R3h) vs. within 3 hours (<3h) ) in each c-IVF
and ICSI cycles. In addition, the influence of quality of transferred blasto-
cysts (Gardner classification; over BB or under BB) and the day of frozen
(D5 or D6) were also compared.
RESULTS: In the c-IVF cycles, we found no significant differences in

pregnancy rate between R3h culture and <3h culture [36.0% (72/200)
(R3h) vs. 35.9%(56/156)( <3h)]. Pregnancy rates in each quality of blas-
tocysts (BB or under BB) were not significantly different by different cul-
ture period ( BB: 39.7%(56/141) (R3h) vs. 42.4%(42/99) ( <3h); under
BB: 27.1%(16/59) (R3h) vs. 24.6%(14/57) ( <3h)] . The day of blasto-
cyst frozen was not influenced to the pregnancy rates[Day5: 40.9%(67/
164) (R3h) vs. 39.3%(48/122) ( <3h); Day6: 13.9%(5/36) (R3h) vs.
23.5%(8/34) ( <3h)]. In the ICSI cycles, no significant differences were
observed in pregnancy rate between R3h culture and <3h culture after
blastocysts thawing [41.7%(45/108) (R3h) vs. 34.9%(37/106) ( <3h)].
Quality of blastocysts was not correlated to the clinical pregnancy rates
[BB: 47.4%(37/78) (R3h) vs. 44.3%(27/61) ( <3h); under BB:
26.7%(8/30) (R3h) vs. 22.2%(10/45) ( <3h) ]. Although the outcomes
of D5 frozen blastocysts were not changed by the periods of culture after
thawing in ICSI cycles [41.6%(32/77) (R3h) vs. 42.6%(29/68) ( <3h)],
clinical pregnancy rate in D6 frozen blastocysts which were cultured
over 3 h after thawing were significantly higher than the blastocysts which
were cultured within 3 h after thawing [41.9%(13/31) (R3h) vs. 21.1%(8/
38) ( <3h), p<0.05]. Because average age of patient in this group (D6
frozen, culture over 3h) was lower than the average age in another group
(D6 frozen, culture within 3h), this difference might be the cause of pa-
tient age.
CONCLUSION: Our study showed that the pregnancy rate was not altered

by the periods of culture after blastocyst thawing. Our study is ongoing.
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ABNORMAL VILLOUS MORPHOLOGY IN ABORTUS SPECI-
MENS IS NOT INCREASED IN ART PREGNANCIES. G. Ekpo,a

J. Rabban,b P. Rinaudo.a aCenter for Reproductive Health, University of Cal-
ifornia San Francisco, San Francisco, CA; bPathology Department, Univer-
sity of California San Francisco, San Francisco, CA.

OBJECTIVE: Increased incidences of placenta previa, abnormal cord
insertion and abruption have been described following ART. Anecdotal
experience suggests that abnormal villous morphology (AVM) is diag-
nosed more frequently in abortuses following ART. AVM specimens
have a partial mole-like morphology and equivalent staining, but do not
share the fully developed features of a partial mole. Further, AVM seems
more frequent in aneuploid pregnancies. The objectives of this study
were to determine the prevalence of AVM in ART pregnancies compared
to non-ART pregnancies, and the ability of AVM to predict chromosomal
abnormalities.
DESIGN: Retrospective Cohort Study.
MATERIALS AND METHODS: We identified 360 failed 1st

trimester intrauterine pregnancy that were managed with manual uterine
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aspiration (MUA) at the UCSF Center for Reproductive Health from 2008
to 2012. To be included, products of conception (POC) had to be evalu-
ated by a pathologist and have identifiable villi. Chi-square analysis
(PASW Statistics 18) was used to compare prevalence of AVM in spon-
taneous, IUI, IVF and ICSI pregnancies. A subgroup of 100 patients
with valid cytogenetic results had slides further reviewed by a blinded
expert pathologist, and sensitivity of AVM in predicting aneuploidy
was determined.

RESULTS: The prevalence of AVM was not statistically different among
groups (Table 1, p¼0.09). Of the 100 patients with valid cytogenetic testing,
63% were aneuploid. Prevalence of aneuploidy did not differ by treatment
type (p¼0.13). The sensitivity of AVM diagnosis in detecting chromosomal
abnormalities was 11% by general pathologists and 48% by an expert pathol-
ogist, with a positive predictive value of 70% and 79%, and an overcall of 8%
and 22% respectively.

Table 1

Age
(mean�SD)

GA at MUA
(mean�SD)

AVM
prevalence (%)

Aneuploidy
prevalence (%)

Spontaneous 37.0 �3.9 8.1 �1.3 18/77 (23) 16/25(64)
IUI 38.1 �3.4 7.9 �1.1 15/93 (16) 19/23 (83)
IVF 38.4 �3.4 7.5 �1.1 15/60 (25) 9/16 (56)
ICSI 39.1 �3.9 7.8 �1.4 16/130 (12) 19/36 (53)
Total 38.2 �3.8 7.8 �1.3 64/360 (18) 63/100 (63)

CONCLUSION: Reassuringly, the prevalence of AVM is not increased in
ART pregnancies. An expert pathologic diagnosis of AVM may alert clini-
cians about potential chromosomal abnormalities, however improvement
in diagnostic sensitivity is needed.
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OOCYTE DONOR GENETIC SCREENING PRACTICES. E. Moyle,
A. Mathiesen, E. Johnstone, R. Hulinsky. University of Utah, Salt Lake City,
UT.

OBJECTIVE: To assess current genetic screening practices of oocyte
donor applicants in the United States.

DESIGN: An electronic questionnaire was distributed to 202
oocyte donation facilities (159 fertility clinics & 43 oocyte donation
agencies) to evaluate genetic screening practices and consistency with
guidelines.

MATERIALS AND METHODS: Contact e-mail addresses for one hun-
dred eighty fertility clinics and seventy-three egg donor agencies were
collected (a total of 253). These facilities were sent an e-mail invitation to
participate in the current study regarding genetic screening practices for
oocyte donors. Twenty-one clinics and thirty oocyte donation agencies
were excluded based on invalid e-mail addresses or a request to be removed
from the e-mail list. A reminder survey invitation was redistributed three
additional times to the remaining two hundred and two facilities (159 fertility
clinics & 43 egg donation agencies). The questionnaire inquired about type
of facility, donor family history risk assessment, genetic testing performed on
donors, genetic testing consent process, and factors influencing facility prac-
tice. The questionnaire was distributed through the online survey tool,
REDCap.

RESULTS: Seventy-seven responses were received. Ninety-six percent
(74/77) of facilities assessed donors’ family histories and 52% (40/77) of
these facilities routinely inform donors about the results of these evaluations.
Eighty-eight percent (68/77) of facilities reported screening all donors for the
same conditions regardless of ethnicity or family history. Sixty-four percent
(49/77) of facilities provide a consultation to donors regarding the genetic
screening performed. Professional organization guidelines were identified
as the most influential factor on genetic screening policies at an average of
62% of facilities.

CONCLUSION: The majority of facilities report professional organiza-
tion guidelines are the most influential factor with regards to development
of institutional policies regarding genetic screening; however, when re-
porting what screening is being performed it became clear that most of
the facilities are not actually following current guidelines. These data

illustrate that there is room for improvement in the implementation of ge-
netic screening practices at oocyte donation facilities. The authors pro-
pose development of a consensus guideline with representatives from
genetic and reproductive care professionals, which will clarify conflicting
guidelines, ensuring high quality reproductive care for all parties
involved.
Supported by: University of Utah Graduate Program of Genetic Coun-

seling Research Stipend; National Society of Genetic Counselors Assisted
Reproductive Technology Special Interest Group Research Grant Award.
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THIRD-PARTYREPRODUCTIONANDTHEINTERNET:ANASSESS-
MENT OF SOCIETY FOR ASSISTED REPRODUCTIVE TECHNOL-
OGY (SART) FERTILITY CLINIC WEBSITES. S. B. Schon,
J. L. Chan, K. E. O’Neill, P. Masson. University of Pennsylvania,
Philadelphia, PA.

OBJECTIVE: Despite a growing number of patients utilizing third-party
reproductive options, there is little data describing the information available
to these patients on the Internet. Our objectivewas to evaluate SART-member
fertility clinic websites for the availability and quality of information on
third-party reproduction.
DESIGN: Cross-sectional evaluation.
MATERIALS AND METHODS: Between 2/2014-4/4014, 396 SART-

member fertility clinic websites were evaluated by two independent re-
searchers. Websites were surveyed for the following characteristics: practice
location, type and size, presence of donor egg and donor embryo programs,
information for donors, recipients, gestational carriers (GC) and family
building for Lesbian Gay Bisexual Transgender (LGBT) couples and indi-
viduals. Chi-square tests were used to assess for differences between
groups.
RESULTS: 98% (387/396) of clinics had a website, of which 80% were

private and 20% academic. 26% of practices performed R500 cycles/year
while 74% performed <500 cycles/year. 83% of clinics offered information
for egg donor recipients and 56% offered information for potential egg do-
nors. 67% had egg donor programs, 27% had donor embryo programs, and
8% had GC availability. Larger practices were more likely to advertise donor
egg programs (77% vs. 66%, p¼ .04) and were more likely to provide infor-
mation onGC (64% vs. 47%, p¼ .005). Compared with academic clinics, pri-
vate practices were more likely to have donor embryo programs (30% vs.
17%, p ¼ .02), but there was no difference in donor egg availability (69
vs. 60%, p¼ .12). Of practices that have egg donor availability, 14% provided
public information on donor traits. 33% of websites provided LGBT repro-
ductive options with private more likely than academic clinics to advertise
these services (35% vs. 22%, p¼ .02). Large volume practices were also
more likely to advertise LGBT services (44 vs. 29%, p¼ .007). Percentage
of practices in the West (49%) and Northeast (44%) providing LGBToptions
were the highest, as compared with the Midwest (19%) and South (20%),
p< .001.
CONCLUSION: There is considerable heterogeneity regarding informa-

tion on third-party reproduction on patient-oriented websites. While many
fertility clinic websites provide general information about third party repro-
duction and egg donation, there is still a significant lack of information
describing family building options for LGBT individuals. There is also a sig-
nificant difference in the regional distribution of practices providing this in-
formation.

P-506 Wednesday, October 22, 2014

TIME-LAPSE IMAGING CLEAVAGE STAGE PARAMETERS DO
NOT ENHANCE SELECTION AMONG TRADITIONALLY
SELECTED HIGH QUALITY EUPLOID BLASTOCYSTS THAT
IMPLANT. C. Juneau,b K. H. Hong,a M. D. Werner,a J. M. Franasiak,a

K. M. Upham,b R. T. Scott, Jr.,a,b aREI, RWJ, Rutgers, Basking Ridge,
NJ; bRMA NJ, Basking Ridge, NJ.

OBJECTIVE: Class I data demonstrate that selection of euploid blasto-
cysts results in enhanced implantation and delivery rates, approaching
60% for single embryo transfers. While reassuring, there are a substantial
number of ‘‘optimally selected’’ embryos which fail to implant. Time-lapse
imaging parameters through day 3 of development correlate with blastula-
tion rate, but do these same parameters extend to selection between euploid
blastocysts? The purpose of this study is to determine if time lapse imaging
can provide meaningful data which might aid in distinguishing euploid
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blastocysts which will implant and progress to delivery from those destined
to fail.

DESIGN: Prospective blinded observational.
MATERIALS AND METHODS: Patients with normal ovarian reserve

were recruited for participation. Time-lapse imaging utilizing the Eeva�
System (Auxogyn, Menlo Park, CA) was recorded on all embryos through
the blastocyst stage. Each blastocyst underwent trophectoderm biopsy for
comprehensive chromosomal screening. Euploid blastocysts were trans-
ferred and outcome data collected. In the case of two embryo transfers where
only one progressed in development, DNA fingerprinting was used to
correctly establish the identity of the competent embryo and link this data
with time-lapse imaging.

RESULTS: 100 transferred embryos were included in the analysis, 52
embryos implanted and progressed through development while 48 did
not. The time-lapse imaging cleavage parameters were compared with im-
plantation outcome and no significant difference was noted in any of the
following parameters: time from ICSI to start of 1st cytokinesis (p¼0.64)
, syngamy (p¼0.78), duration of 1st cytokinesis (p¼0.82), duration of 2-
cell stage (p¼0.19), duration of 3-cell stage (p¼0.82), duration of 4-cell
stage (p¼0.32), time from start of 1st cytokinesis to start of cavitation
(p¼0.65).

CONCLUSION: Cleavage stage parameters generated from time-lapse
imaging do not distinguish outcomes between euploid blastocysts. These pa-
rameters do not provide a selection advantage to assist the embryologist in
choosing which euploid blastocyst is more likely to implant or deliver.
Further investigation is needed to determine if there are additional morpho-
kinetic parameters evaluable through the blastocyst stage that could mean-
ingfully improve embryo selection. At the current time, there are no
adjuncts, including time-lapse imaging, which improve selection beyond
the combination of traditional morphologic selection at the blastocyst stage
with CCS.

Supported by: Auxogyn; Equipment.

P-507 Wednesday, October 22, 2014

EMBRYOLOGIST INTERPRETATION OF TIME-LAPSE IM-
AGING PARAMETERS AT THE BLASTOCYST STAGE DO NOT
ALTER SELECTION AMONG TRANSFERRED EUPLOID
BLASTOCYSTS. K. H. Hong,a M. D. Werner,a J. M. Franasiak,a

E. J. Forman,a,b A. Prodoehl,b K. Upham,b K. Scott,c R. T. Scott, Jr.,a,b
aRWJ, Rutgers, Basking Ridge, NJ; bRMANJ, Basking Ridge, NJ; cRMACT,
Norwalk, CT.

OBJECTIVE: Time-lapse imaging software has been successfully utilized
at the cleavage stage to predict which embryos will blastulate. However, the
literature does not contain an analysis of time-lapse imaging parameters dur-
ing extended culture to the blastocyst stage and clinical outcomes. The goal
of the present analysis was to determine if the interpretation of time-lapse im-
ages by experienced embryologists offered a selection advantage between
high quality euploid blastocysts.

DESIGN: Prospective blinded observational.
MATERIALS AND METHODS: Patients undergoing IVF < age 42,

with normal ovarian reserve, were recruited for participation. Time-lapse
imaging with the Eeva� System (Auxogyn, Menlo Park, CA) was recorded
on all embryos through the morning of day 5. All embryos underwent tro-
phectoderm biopsy for comprehensive chromosome screening. Euploid
blastocysts were transferred and implantation and pregnancy data was
collected. DNA fingerprinting was used to establish the identity of the em-
bryo that implanted and this was linked to the time-lapse imaging. Expe-
rienced embryologists, blinded to the results of implantation and
traditional grading, viewed all time lapse videos and recorded the time
from ICSI to all of the following parameters: compaction, appearance of
the blastocoelic cavity, the first expansion, the appearance of the trophec-
toderm monolayer, and the first post expansion constriction. No automated
software was used for this analysis. The average scores amongst embryol-
ogists were recorded and T-tests were used for comparison between
groups.

RESULTS: 5 embryologists individually viewed 100 time lapse videos and
recorded parameters as outlined above. Of the 100 embryos included in this
analysis, 52% implanted and continued past 9 weeks of gestation and 48%
failed to sustain development. No significant differences were noted between
competent and failed embryos for any of the following criteria: compaction
(p¼0.80), appearance of blastocoelic cavity (p¼0.95), first sign of expansion
(p¼0.94), first appearance of trophectoderm monolayer (p¼0.82), and first
post expansion constriction (p¼0.35).

CONCLUSION: Time-lapse imaging for the designated parameters did
not distinguish outcomes amongst euploid blastocysts.
Supported by: Auxogyn; Equipment.

P-508 Wednesday, October 22, 2014

LIVE BIRTH RATE FOLLOWING IVF/ICSI IN PATIENTS WITH
SPERM DNA FRAGMENTATION:A SYSTEMATIC REVIEW AND
META-ANALYSIS. G. M. AlKusayer,a,b N. Amily,c A. M. Abou-Setta,d

M. A. Bedaiwy.a aDivision of Reproductive Endocrinology and Infertility,
University of British Columbia, Vancouver, BC, Canada; bDepartment of
Clinical Sciences, Faculty of Medicine, Princess Nora Bint Abdulrahman
University, Riyadh, Saudi Arabia; cFaculty of Medicine, University of
Ottawa, Ottawa, ON, Canada; dGeorge & Fay Yee Centre for Healthcare
Innovation, University of Manitoba, Winnipeg, MB, Canada.

OBJECTIVE: Our aim was to examine the association between DNA
fragmentation index(DFI)levels and clinical outcomes in couples under-
going in vitro fertilization(IVF)and intracytoplasmic sperm injectio-
n(ICSI).
DESIGN: Systematic review and meta-analysis.
MATERIALS AND METHODS: We searched MEDLINE, EMBASE

and the Cochrane Library(inception to April 2014)using the following
search terms:‘DNA Fragmentation’or‘DNA damage’combined with ‘IV-
F’,‘ICSI’, ‘pregnancy’,‘pregnancy loss’,‘miscarriage’or‘live birth’. We
included studies investigating the association between sperm DNA frag-
mentation and clinical outcomes in couples undergoing IVForICSI. The
primary outcome was live birth rate. Secondary outcomes were clinical
pregnancy and miscarriage rates. DFI cut-off values varied in the assays
conditions and threshold values. In three studies the threshold value of
high DFI was more than30in both Sperm Chromatin Structure Assay
and Sperm Chromatin Dispersion. Two studies used Comet assay with
a threshold of more than50and56. One study only reported a threshold
of more than or equal to35using theTUNELassay. Study selection,
data extraction and quality assessment was conducted independently
by2reviewers. Meta-analysis was conducted using a random-effects
model.
RESULTS: Six cohort studies (2460 couples) meeting the inclusion

criteria were identified. Across the studies, there were more live births and
clinical pregnancies in couples with low DFI index undergoing IVF/ICSI
compared to couples with high DFI index (RR 1.55 [1.01 to 2.39] and RR
1.20 [0.86 to 1.68], respectively). Miscarriage rates were also lower in pa-
tients with a low DFI (RR 0.80 [0.56 to 1.13].Overall there was evidence
of moderate to high heterogeneity in most analyses not explained by sub-
group analyses of the method of fertilization (IVFvs.ICSI), timing of transfer
(fresh vs. frozen embryo transfer), or methodological concerns (e.g. unit of
analysis). These results were limited by different assays thresholds for the
DNA fragmentation levels and the methodological quality of the included
studies.
CONCLUSION: Our systematic review suggests that couples with low-

DNAfragmentation index levels are more likely to have better clinical out-
comes compared to those with higherDNAfragmentation followingIVF/
ICSI.

P-509 Wednesday, October 22, 2014

AUTOSOMAL RECESSIVE DISEASE RISK IN OFFSPRING OF
QUALIFIED SPERM BANK DONORS AND CLIENTS: PROOF OF
PRINCIPLE FOR A NOVEL ANALYSIS BASED ON VIRTUAL
PROGENY. R. M. Lim,a A. J. Silver,a C. Borroto,a B. R. Spurrier,a

R. E. Silver,a A. B. Remis,a A. S. Cohn,a A.Morriss,a L.M. Silver.a,b aGene-
Peeks, Inc., New York, NY; bPrinceton University, Princeton, NJ.

OBJECTIVE: With advances in DNA analysis technologies, multi-gene
carrier screening has become accessible to patients. Plummeting costs
have also opened the door to large population studies, which provide evi-
dence that nearly everyone is a carrier for one or more recessive disease-
causing mutations. This observation is problematic for genetic testing by
sperm banks because carrier status - per se - has no utility in assessing the
reproductive disease risk posed by individual sperm donors. Here we
examine the potential to reduce reproductive disease risk by redirecting ge-
netic analysis to the simulated diploid genomes created by digitally
combining DNA sequences from ‘‘clients’’ and ‘‘donors.’’
DESIGN: Proof of principle for use of a novel computation protocol for

revealing pre-conception genetic disease risk.

FERTILITY & STERILITY� e305



MATERIALS AND METHODS: We have developed a novel computa-
tional system that simulates the genetics of gamete production and zygote
formation to create ‘‘virtual progeny’’ from the DNA sequences of any
two people. This process is applied to reproductively pair male and fe-
male participants in the ‘‘1000 Genomes Project’’ based on publicly avail-
able exome sequences. The output of a single pairing is 1,000 unique
virtual progeny genomes. Each digital genome is analyzed for DNA
sequence combinations that could cause one or more recessive Mendelian
diseases based on clinical annotations and the total expected output of
functional gene products from the two copies of each gene. The data
are integrated to produce a detailed assessment of reproductive disease
risk.

RESULTS: Genetic screening of simulated genomes from over 50,000
pairings uncovered reproductive risk far beyond that exposed by carrier
screening of individual persons. Based on coding regions interrogated in
over 400 genes, all ‘‘donors’’ for the purposes of this investigation were
considered healthy reproductive matches for multiple ‘‘clients.’’

CONCLUSION: Virtual progeny analysis can provide a comprehensive
approach to the genetic screening of sperm donors in two distinct ways: 1)
by incorporating client DNA information as a necessary input into risk anal-
ysis and 2) by selectively avoiding sperm donors based on the analysis of
recessive genetic disease risk in the virtual offspring of qualified sperm
bank donors and clients.

Supported by: GenePeeks, Inc.

P-510 Wednesday, October 22, 2014

CLOMIPHENE CITRATE (CC) ADMINISTRATION CHANGES
CERVICAL MUCUS PERMEABILITY IN PATIENTS UNDERGO-
ING FERTILITY TREATMENTS. V. V. Snegovskikh,a,c K. B. Smith-
Dupont,b M. House,c K. Ribbeck,b K. Pagidas.a,c aOB/Gyn, Women and
Infants Hospital, Providence, RI; bBiological Engineering, Massachusetts
Institute of Technology, Cambridge, MA; cOB/Gyn, Tufts Medical Center,
Boston, MA.

OBJECTIVE: The properties of cervical mucus(CM) have been investi-
gated for many years,but limited data is available regarding its changes in pa-
tients undergoing different types of fertility treatments.In this study we use
microfluidics technology to investigate the permeability properties of CM
from ovulation induction (OI) with CC and natural cycle patients.

DESIGN: Pilot case control study.
MATERIALS AND METHODS: Patients presented to our clinic on the

day of ovulation for intrauterine insemination(IUI). After informed con-
sent was obtained CM samples were collected via speculum exam using
insulin syringe directly from the cervix.Specimens were snap frozen in
liquid nitrogen and stored at -80C until use.They did not contain any blood
or tissue.Microfluidic devices were fabricated from polydimethylsiloxane
(PDMS) as described previously(1) 2-5mL of whole mucus sample was
pumped into the channel.Fluorescently labeled positively (PCP) and nega-
tively-charged peptides(NCP) were used as reporters for permeability.The
transport peptides were flowed by gravity orthogonally to the mucus chan-
nel and the mucus-water interface.Images of fluorescent peptide transport
were acquired every 10 sec for at least 15 min using an inverted epifluor-
escence microscope (IX-71,Olympus, Central Valley,PA)equipped with a
10x objective, a light-emitting diode excitation source and a cooled
camera.

RESULTS: NCPs showed a similar transport behavior in OI and natural
cycle mucus. In both cases the average peptide concentration as a function
of distance along the length of the 300 mm microfluidic channel follows a
similar trend as observedwith phosphate buffer (H7), indicating that peptides
diffuse largely unhindered through both types of CM samples. However, the
mucus differed in permeability toward PCPs. In a group of OI patients
(N¼14) receiving CC100 mg from days 3 to 7 of the cycle we observed a
greater concentration of PCPs within 100mm from the mucus barrier
compared to natural cycle ovulatory patients (N¼7). This indicates that
CM from OI patients may be more adhesive toward positively charged epi-
topes.

CONCLUSION: CM from women undergoing OI with CC has altered
permeability properties compared to CM from natural cycle patients.This
difference in mucus permeability could be clinically significant, as it may
decrease the number of available sperm at the time of ovulation and prove
the need of such procedure as IUI.

Supported by: Burroughs Wellcome Fund Preterm Birth Initiative.

P-511 Wednesday, October 22, 2014

DHEA SUPPLEMENTATION RESULTS IN SUPRAPHYSIOLOGIC
DHEA-S SERUMLEVELS THAT INTERFEREWITH PROGESTER-
ONE (P) IMMUNOASSAYS, RESULTING IN SPURIOUS P ELEVA-
TIONS THAT MAY ALTER CLINICAL MANAGEMENT IN
IVF. E. J. Forman,a,b J. M. Franasiak,a,b K. Scott,c E. K. Dubell,a

M. Fano,a S. Ng,a R. T. Scott, Jr.,a,b aRMANJ, Basking Ridge, NJ; bRWJ,
Rutgers, Basking Ridge, NJ; cRMACT, Norwalk, CT.

OBJECTIVE: Despite a lack of prospective evidence of benefit, DHEA is
being increasingly used for poor responders in an attempt to improve
response to stimulation. The impact of the resulting supraphysiologic
DHEA-S serum levels on sex steroid assays has not been evaluated. Since
late follicular rises in P have been shown to adversely affect outcomes
from fresh embryo transfers, even modest alterations in this assay may
impact clinical management. This study seeks to determine the relationship
between DHEA supplementation and P measurements to characterize the de-
gree of interference with particular immunoassays.
DESIGN: Prospective, endocrine.
MATERIALS AND METHODS: DHEA-S control reagants with no

P present (Advia Centaur, Siemens) were assayed for DHEA-S and
P levels. Serum pools were created from IVF patents who were not on
DHEA supplementation. Baseline DHEA-S and P was measured in
these pools. Increasing amounts of DHEA-S was then added to the
pooled serum and P was measured in quadruplicate on 3 different immu-
noassay instruments (Advia Centaur, Immulite 2000 – Siemens; eCo-
bas 411 – Roche). The mean values were compared using Pearson’s
correlation.
RESULTS: When measuring the manufacturer’s DHEA-S controls

(Centaur), there was a linear increase in the P detected, ranging from 0 ng/
mL in the blank control (no DHEA-S) to 1.5 ng/mL in the high control
(DHEA-S >1500 ug/mL). The mean DHEA-S of the pooled serum was
142 ug/mL. The Centaur and eCobas assays had a linear relationship between
DHEA-S added and the measured P value (P<0.05), with the eCobas having
the steepest slope.

Progesterone levels on different assays (ng/mL)

DHEA-S added (ug/mL) Centaur eCobas Immulite

0 0.63 0.56 0.75
307 0.83 1.24 0.66
722 1.19 2.00 0.83

Therewas no correlation betweenmeasured P and increasingDHEA-S on the
Immulite 2000.

CONCLUSION: DHEA-S can interfere with standard P immunoassays
used in clinical ART programs. These spurious P elevations may reach
ranges shown to be detrimental in fresh IVF cycles, potentially altering clin-
ical management. As many programs incorporate late follicular P levels
when making clinical decisions (timing of hCG administration, whether
to cryopreserve all embryos), it is essential that each program identify the
effect of DHEA supplementation on steroid assays. Further research is
needed regarding the pharmacokinetics of DHEA supplementation to deter-
mine when it can be discontinued prior to an IVF stimulation so as not to
interfere with assays.

P-512 Wednesday, October 22, 2014

DOES IN VITRO CULTURE OF HUMAN PREIMPLANTATION
EMBRYOS NEGATIVELY AFFECT PERINATAL OUT-
COMES? N. L. Sandi-Monroy, T. Winkle, N. Huzurudin, K. Eibner,
N. Reeka, F. Gagsteiger. Kinderwunsch-Zentrum Ulm, Ulm, BW, Germany.

OBJECTIVE: Newborns after assisted reproductive techniques (ART)
usually have poorer perinatal outcome when compared to newborns after
spontaneous conception. Low birthweight, preterm birth and proportion of
large for gestational age have been attributed to in vitro culture negative ef-
fects. The purpose of the study was to analyse if in vitro culture of embryos
can influence perinatal outcome of infants born after intracytoplasmic sperm
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injection (ICSI) compared to infants born after timed intercourse or intrauter-
ine insemination (IUI).

DESIGN: A retrospective cohort of patients attending a fertility clinic in
Germany between January 2011 and March 2013 were included in the study.
Singletons and twins born after fresh ICSI cycles (n¼206 and 87, respec-
tively) were compared to singletons and twins born after IUI and timed inter-
course (n¼63 and 10, respectively).

MATERIALS AND METHODS: Patients having in vitro culture (5.5%
CO2, 5% O2) were divided into two groups, SI (n¼204) and TLI (Embryo-
ScopeTM, n¼89). Perinatal outcomes were compared among newborns in
the groups SI, TLI and ‘in vivo’ incubation (IVI). Continuous variables
were tested by ANOVA and binary variables by Fischer0s exact test.

RESULTS: We could not observe any significant difference in singletons
among the groups IVI, TLI and SI, respectively, regarding gestational age at
birth (GA) (37.89weeks� 0.21, 38.14� 0.16 and 37.66� 0.15), birthweight
(3416 g � 69.8, 3362 � 65.3 and 3280 � 46.3), size (51.6 cm � 0.3, 51.1 �
0.4 and 50.8 � 0.3), gender (60.6%, 49% and 47% boys), Z-score (0.70 �
0.13, 0.45 � 0.11 and 0.52 � 0.07) and malformations (0, 1 and 2 infants).
Interestingly, therewere less preterm birth (GA< 37 weeks) in the TLI group
than in the SI group (4 versus 30, respectively, P¼0.02, relative risk 2.959, CI
1.091 to 8.030) after singleton pregnancy. Data are presented as mean� stan-
dard error.

CONCLUSION: In vitro culture of embryos seems not to affect primary
perinatal outcome of newborns after ICSI compared to infants after timed in-
tercourse and IUI. However, use of time-lapse incubation (TLI) could signif-
icantly reduce number of preterm birth in singletons. Improving current
culture system in ART laboratories may be a valuable step towards more
physiological and embryo-friendly in vitro culture. Optimizing culture media
and incubation systems is thus urgently needed in order to minimize poorer
neonatal outcomes in ART newborns.

P-513 Wednesday, October 22, 2014

CARRIER SCREENINGOF 22,296 PATIENTS IN THE IVF SETTING
UTILIZING NEXT GENERATION DNA SEQUENCING DETECTS
COMMON, UNCOMMON & OTHERWISE UNDETECTABLE
MUTATIONS IN PREVALENT, SOCIETY-RECOMMENDED
DISORDERS. S. Hallam, D. Neitzel, J. Brennan, V. Greger. Good Start
Genetics, Inc., Cambridge, MA.

OBJECTIVE: Carrier screening for specific genetic disorders is recom-
mended by the American Congress of Obstetricians and Gynecologists
(ACOG), the American College of Medical Genetics (ACMG), and soci-
eties representing the Ashkenazi Jewish population. Due to cost consider-
ations and technological limitations, traditional carrier screening assays
are designed to detect only the most common mutations in a gene. This
older approach can yield high detection rates in specific populations
(e.g., Ashkenazi Jewish); however, it can be suboptimal for other ethnic-
ities and for patients of mixed or unknown ethnic background. Next-gen-
eration DNA sequencing (NGS) is able to test for five- to ten-fold more
pathogenic mutations and hence has the potential to yield higher detec-
tion rates across ethnicities compared to traditional carrier tests.
Consequently, NGS is expected to provide a more comprehensive deter-
mination of carrier status. Our objective was to evaluate the clinical effec-
tiveness of NGS-based screening for carriers of society-recommended
disorders.

DESIGN: UsingNGS, we evaluated carrier status for up to 14 disorders (as
ordered by physicians in IVF centers) for 22,296 patients.

MATERIALS AND METHODS: A high-throughput and proprietary
methodology (comprised of multiplex gene capture, NGS and computational
analysis) was used to test samples from patients representing a broad spec-
trum of ethnicities. Clinical reports were issued on the presence or absence
of disease-causing mutations in genes associated with society-recommended
disorders.

RESULTS: Among the 22,296 clinical samples evaluated, our NGS-based
tests routinely detected common mutations among 14 disorders, as well as
numerous less common mutations that would not be detected by traditional
screening assays routinely used in IVF centers. 1,463 (6.6%) patients were
found to be carriers of 235 distinct pathogenic mutations among the 14 dis-
orders. 149 (63.4%) of those distinct pathogenic mutations were either un-
common or never-before reported, i.e., unique to Good Start Genetics’ set
of mutations. Of the 1,463 carriers detected, 12.3% - 17.9% would have
beenmissed by other major laboratories using traditional carrier tests, putting
these reproductive couples at increased risk of having a child with a genetic
disorder.

CONCLUSION: Due to the more extensive set of pathogenic mutations
detectable for the genes assessed, NGS enables more comprehensive exam-
ination of carrier status, and is, therefore, able to yield higher detection rates
resulting in fewer missed carriers than if traditional carrier tests were used.
Supported by: Good Start Genetics, Inc., Cambridge, MA. All authors are

employees of Good Start Genetics.

P-514 Wednesday, October 22, 2014

VALIDATION OF ANTI-M€ULLERIAN HORMONE FOR PREDICT-
ING OVARIAN RESPONSE: DATA FROM THE PURSUE
TRIAL. V. Schnell,a A. Dokras,b C. Slater,c B. Stegmann,d K. Gordon,d

P. Verweij.e aCenter of Reproductive Medicine, Webster, TX; bUniv of Penn
Medical Center, Philadelphia, PA; cIdaho Center for Reproductive Medicine,
Boise, ID; dMerck, Whitehouse Station, NJ; eMSD Oss, Oss, Netherlands.

OBJECTIVE: To assess the value of Anti-M€ullerian hormone (AMH) in
predicting ovarian response during ovarian stimulation in women aged 35-
42 with corifollitropin alfa (CFA) or recombinant follicle-stimulating hor-
mone (rFSH).
DESIGN: Retrospective analysis of data from the PURSUE trial.
MATERIALS AND METHODS: Women were randomized to a single in-

jection of 150 mg CFA (n¼694) or daily 300 IU rFSH (n¼696) for the first 7
days of ovarian stimulation in a gonadotropin-releasing hormone (GnRH)
antagonist protocol. Antral follicle count (AFC) and serum AMH, follicle
stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E2) andpro-
gesterone (P) were measured at baseline. Ovarian responsewas categorized as
low (<6 oocytes), normal (6-18 oocytes) or high (>18 oocytes).Multivariable
logistic regressionmodels were constructed for high and low ovarian response
separately; treatment (CFA or rFSH) was included in all models.
RESULTS: AMH was the strongest predictor of ovarian response

(P<0.0001), followed by AFC (P<0.0001), FSH (P<0.0001) and age
(0.0007); other hormones were not significantly associated. Increasing AMH
and AFC were associated with a higher probability of high ovarian response;
increasing FSH and age were associated with a lower probability of high
ovarian response.

Oocytes Retrieved and Response Category by Treatment Group
CFA rFSH

Oocytes Retrieved, n 10.7 10.3
RESPONSE CATEGORY, %
Low Responders 24.1% 25.1%
Normal Responders 62.0% 63.2%
High Responders 14.0% 11.6%

MULTIVARIATE REGRESSION*
High Ovarian Response Low Ovarian Response

OR 95% CI P-value OR 95% CI P-value
AMH [ng/mL] 1.93 1.68-2.21 <0.0001 0.30 0.23-0.39 <0.0001
AFC [count] 1.15 1.09-1.22 <0.0001 0.85 0.80-0.89 <0.0001
FSH [IU/L] 0.83 0.73-0.94 0.0030 1.11 1.05-1.17 0.0003
Age [years] 0.88 0.80-0.96 0.0049 1.09 1.01-1.16 0.021
Treatment Effect

(CFA vs. rFSH)y
1.42 0.97-2.07 0.074 0.95 0.71-1.11 0.75

*15 subjects (1.1%) were excluded due to missing values. Odds ratio is per
unit increase. yFollowing adjustment for AMH, AFC, FSH, and age.

After adjusting for these factors, subjects receiving CFA tended to have a
higher probability for high response, but there was no difference between
treatment groups for low response (table 1).
CONCLUSION: AMH was the strongest predictor of ovarian response in

women ages 35 to 42. A trend towards higher ovarian responsewith CFAwas
observed in the high response group.
Supported by: Merck & Co., Inc., Whitehouse Station, NJ, USA.

P-515 Wednesday, October 22, 2014

A SIMPLESPERMHYPERACTIVATIONASSAY- FOR SELECTING
THEOPTIMALBLASTOCYST FORTRANSFERBASEDON SPENT
MEDIA SECRETOME. P. J. Chan, E. M. Orzylowska, J. U. Corselli,
J. D. Jacobson. Center for Fertility and IVF, Gyn/Ob Dept., Loma Linda Uni-
versity School of Medicine, Loma Linda, CA.

OBJECTIVE:Different signalingmolecules or metabolic secretomes have
been detected from healthy and defective human embryos in culture. A
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preliminary study showed that healthy embryos linked to subsequent preg-
nancies could be distinguished from apoptotic embryos by differences in
excreted secretomes that affected sperm behavior. The objectives were: (a)
to verify observed differences in motility parameters after incubating the
sperm in spent media of embryos from pregnant and non-pregnant cases
and (b) to differentiate between stimulatory or inhibitory action of the secre-
tomes.

DESIGN: Retrospective study.
MATERIALS AND METHODS: Cryopreserved-thawed sperm were

washed by 2-gradient centrifugation and resuspended in modified HTF me-
dium. Twenty-four hour spent media (G-2 ver 5) were collected from IVF-
derived individual blastocyst on Day 5. A single blastocyst was transferred
to each recipient that either became pregnant (N¼5) or nonpregnant
(N¼5). An aliquot (100 uL, 50 M/mL) of sperm was added to each spent me-
dium from either pregnant cycles, non-pregnant cycles or fresh control me-
dium. Sperm were also added to unused droplets of spent media in each
culture dish (matching spent controls). Computer-aided sperm analyses
were performed at O and 4 hours of incubation (heated 40�C). Data were ex-
pressed as percent of matching controls (5 experiments) and analyzed (AN-
OVA, Student’s t-test).

RESULTS: Sperm hyperactive motility was 4.3 fold higher (P<0.05) in
spent media in the pregnant group (160.0 � 1.4% of control; mean �
SEM)when compared with the non-pregnant group (36.8� 0.4% of control).
Furthermore, sperm progressive motility was greater in the pregnant (143.3
� 5.2% of control) versus non-pregnant group (112.2 � 5.6% of control).
Additionally, straight line velocity (VSL) of sperm was greater in the preg-
nant group. However, there were no differences in the remaining parameters.
A comparison of sperm hyperactivity indicated an inhibitory effect of the se-
cretomes.

CONCLUSION: The results demonstrated embryo-derived secretomes in
the spent media that affected specific sperm motility paremeters, particularly
hyperactivation linked to Catsper Ca(2+) ion channels. The findings sug-
gested that the secretomes from blastocysts in the non-pregnant group
were inhibitory to membrane ion transport. The significance here was the
novel use of a simple sperm hyperactive motility assay to identify healthy
embryos for transfer and the finding of motility-inhibiting molecules from
damaged but normal appearing embryos.
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PREDICTING IMPLANTATION POTENTIAL USING MORPHO-
METRIC ANALYSIS OF BLASTOCYSTS AND CALCULATING FOR
PHI TO DETERMINE A REFERENCE POINT. W. E. Roudebush,a,b

S. E. Williams,b D. A. Forstein,a B. A. Lessey,a C. E. Likes, III,a

P. B. Miller.a aObstetrics & Gynecology, Greenville Health System University
Medical Center, Greenville, SC; bBiomedical Sciences, University of South
Carolina School of Medicine Greenville, Greenville, SC.

OBJECTIVE: Embryo grading is a mixture of subjective/objective as-
sessments (e.g. cell stage/number; percent fragmentation) that has been
minimally linked with implantation potential. Previously, we found
that blastocyst ratios (length-width across the inner cell mass (ICM)
axis) closely approximate phi (q¼1.618, AKA the Golden Mean or Ra-
tio) in successful implantations (Roudebush et al., 2014). To further
explore phi’s potential in ART, this study calculated and compared ratios
derived from ICM and total blastocyst areas of high quality classified
embryos reported to have either successfully implanted or failed to
implant.

DESIGN: Retrospective post-transfer analysis of day-5 blastocyst (graded
as high quality at time of embryo transfer) ICM and total area ratios were
calculated for phi, and analyzed with pregnancy outcomes.

MATERIALS AND METHODS: Day-5 blastocyst stage embryo im-
ages, graded as being of high quality at the time of embryo transfer,
were measured for ICM and total areas using tpsDIG2 software (life.bio.
sunysb.edu/morph/). Area ratios were calculated. Receiver operator
curve (ROC) and Student’s t-test were used to assess to pregnancy out-
comes.

RESULTS: A total of 21 highly graded day-5 blastocysts were evaluated.
Ratios ranged from a low of 0.822 (highly expanded) to a high of 2.086 (min-
imal expansion) with a mean of 1.272 (78.6% of the Golden Ratio). An ROC
demonstrated a definitive phi cut-off value (i.e. criterion) for a viable preg-
nancy of 1.31: criterion >1.31, specificity 100.0, and sensitivity 71.4. With
this criterion, pregnancy rates between the ‘‘implanted’’ phi group (>1.31
ng/mL; 90.9% pregnancy rate) and the ‘‘failed-to-implant’’ phi group

(<1.31 ng/mL; 40.0% pregnancy rate) were significantly different (P <
0.001).
CONCLUSION: Blastocyst stage embryo ratios (measured for

ICM/total area) approximating phi were found to provide a more objec-
tive assessment of morphology than traditional approaches. Moreover, de-
gree of blastocyst expansion appears to affect comparisons. While our
initial data permit a calculated ‘‘cut-off value’’ or reference point, to
achieve a viable pregnancy, this value does not include poor or low blas-
tocyst grades. However, these results suggest calculating blastocyst area
ratios relative to phi may assist in predicting pregnancy potential by
offering a more objective means of selecting embryos at the time of
transfer.
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EARLY ONSET OF CABERGOLINE THERAPY FOR PROPHY-
LAXIS AGAINST OVARIAN HYPERSTIMULATION SYNDROME;
A POTENTIALLY SAFER AND MORE EFFECTIVE PRO-
TOCOL. S. S. Gaafar,a D. A. El-Gezary,b H. A. El Maghraby.a aObeste-
trics, Gynecology and Reproductive Medicine, El Shatby University Hospi-
tal, Alexandria University, Alexandria, Egypt; bClinical Pathology, Faculty
of Medicine, Alexandria University, Alexandria, Egypt.

OBJECTIVE: The objective of this study is to investigate the effectiveness
of early onset of cabergoline therapy as a prophylactic measure against
ovarian hyperstimulation syndrome (OHSS) in high risk patients prepared
for ICSI using the antagonist protocol.
DESIGN: A case series study.
MATERIALS ANDMETHODS: The study was conducted on 126 high

risk patients prepared for ICSI using the fixed antagonist protocol. High
risk patients for OHSS was defined as those having more than 20 follicles
more than 13 mm in diameters and/or having a serum estradiol more than
3000 pg/ml when the size of the leading follicle reaches 15 mm. When
the size of the leading follicle reaches 15 mm 0.5 mg/day cabergoline
therapy is initiated and is continued for 8 days . Gonadotropins and antag-
onist were continued till the leading follicles reach 19 mm. Ovulation was
triggered using both gonadotropin releasing hormone agonist and 2500 IU
of human chornionic gonadotropins. Patients were followed up clinically
and hematologically. Cases who developed OHSS were classified accord-
ing to Navot classification (1). Day 5 blastocyst transfer was done to all
cases.
RESULTS: The average stimulation days in the studied group was 10.38

� 1.7 days and the the final estradiol level was 6099.5 � 2730.4 pg/ml.
The mean number of retrieved oocytes was 19.7 � 7.8. There was no sig-
nificant change in hematological (hemoglobin, WBCs, RBCs, platelets and
hematocrit), renal function tests (urea, creatinine) liver function tests (ALT,
AST, serum albumin) (p>0.05) in the day of embryo transfer (ET)
compared with pre-treatment values. The incidence of severe OHSS was
1/126 (0.8%), while moderate OHSS was 12/126 (9.5%). There was no
cases of critical OHSS. Clinical pregnancy rate among the studied group
was 49.2%.
CONCLUSION: To the best our knowledge this is the first study to demon-

strate that early administration of cabergoline is a safe and potentially more
effective approach in the prophylaxis against OHSS in high risk cases. Appli-
cation of this protocol in cases that are planned for blastocyst transfer will
enable completion of the course and hence assessment of success of cabergo-
line before transfer, so resistant cases can be candidate for cryopreservation
of all embryos and cancellation of transfer.
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THE ACCURACY OF BLASTOCOEL FLUID COMPREHENSIVE
CHROMOSOMAL SCREENING (CCS) IS DEPENDENTONAMPLI-
FICATION YIELD AND SEQUENCING DEPTH WHEN USING
NEXTGEN SEQUENCING. M. D. Werner,a K. Scott,c C. Bohrer,b

D. Gabriele,b X. Tao,b K. H. Hong,a D. Taylor,a,b N. R. Treff,a,b

R. T. Scott, Jr.,a,b aREI, RWJ, Rutgers, Basking Ridge, NJ; bRMANJ, Basking
Ridge, NJ; cRMACT, Norwalk, CT.

OBJECTIVE: The presence of DNA in the blastocoel provides an attrac-
tive target for less invasive aneuploidy screening. However, blastocoel fluid
provides many challenges including DNA quantity and integrity. To date, a
functional screening algorithm that overcomes these challenges and accu-
rately identifies the karyotype of the blastocyst has not been validated.
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This study seeks to determine consistency of diagnosis between DNA iso-
lated from trophectoderm and blastocoel fluid using NextGen based CCS.

DESIGN: Prospective blinded.
MATERIALS AND METHODS: Embryos diagnosed as aneuploid by

CCS following trophectoderm biopsy (TE Bx) had their blastocoel fluid
aspirated using a standard microinjection pipette. Whole genome amplifica-
tion (WGA) and NextGen sequencing was performed using a protocol vali-
dated on TE Bx’s. Aneuploidy screening results from the blastocoel were
then compared to results obtained from TE Bx’s to determine concordance
levels. The amplification efficiency of the blastocoel sample and sequencing
depth were also compared to see if they prognosticated the accuracy of the
result.

RESULTS: Forty nine embryos with a wide variety of chromosomal aneu-
ploidies were studied. WGA was successful in 47/49 (96%) samples. Of
those, 13 (28%) gave a consistent diagnosis, which exactly matched the
TE Bx result. An additional 4 (9%) samples predicted at least one aneuploid
chromosome correctly, but did not completely match the original result.
WGAyield (p¼0.003) and sequencing depth (p¼0.008) were higher in sam-
ples with results identical to those attained in the TE Bx’s. Samples with
depths below 4400 were consistently inaccurate. Those with > 36,000 reads
were correct in 12 of 13 samples.

CONCLUSION: This study demonstrates that the accuracy of CCS from
blastocoel fluid is dependent on the amplification efficiency and the total
reads attained through NextGen sequencing. This algorithm is not reliable
at this time. Can the efficiency be improved by enhancing the analytical al-
gorithm? Or do low yield samples represent a biologic limit reflecting the
amount of intact DNA in the fluid? Progress is being made but further inves-
tigation is required. Direct testing through trophectoderm biopsy remains the
optimummethodology for safely and effectively applying CCS technology at
this time.
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SAMPLING BIAS IN MICROARRAY EXPERIMENTS AFFECTS
DIFFERENTIAL GENE EXPRESSION ANALYSIS IN OOCYTES
AND CUMULUS CELLS. A. Uyar,a S. Manafi,b A. Bener,b E. Seli.a
aYale School of Medicine, New Haven, CT; bRyerson University, Toronto,
ON, Canada.

OBJECTIVE: Microarrays are widely used for whole-genome transcrip-
tomic analysis of oocytes and cumulus cells to identify biomarkers of
viability. Sample size estimation is critical for microarray experiments to
achieve power and consistency. However, by convention, three biological
replicates per condition are assumed to be sufficient and researchers
commonly rely on this assumption since sample collection is complex and
costly. Here we investigate the effect of sampling bias on consistency of dif-
ferential expression results derived from oocyte and cumulus microarray
studies.

DESIGN: Experimental study.
MATERIALS AND METHODS: (1) ArrayExpress functional

genomics database was mined using ‘oocyte’ and ‘cumulus’ keywords
to identify microarray datasets. The number of replicates per condition
in these datasets was determined. (2) Four datasets (2 human cumulus
[C1, C2] and 2 mouse oocyte [O1, O2]) with 5 samples in both experi-
mental and control groups were selected. For each dataset, differential
expression analyses were conducted for all possible 3-sample subsets.
Background adjustment, quantile normalization and probe set summari-
zation were performed according to the Robust Multi-Chip Average
algorithm. Genes with a false discovery rate-corrected p value of
<0.05 and jFold Changej > 2 were considered as differentially ex-
pressed. The number of differentially expressed genes (DEGs) was deter-
mined for each 3-sample subgroup and compared to determine variation
in each dataset.

RESULTS: (1) We identified 167 oocyte and cumulus cell microarray
datasets. Of these, 31.7% had <3 replicates for at least one condition;
22.2% had 3 replicates in all conditions; and 46.1% with >3 samples in
all conditions. (2) A total of 10 (combination 3 out of 5) differential
expression analyses were performed for each dataset. The number of
DEGs across the 10 comparisons within each dataset was [min, max,
mean�std]: C1[90, 2242, 778.2�923.9]; C2[3, 72, 30.7�22.5]; O1
[3556, 5022, 4225.1�526.3], O2[1230, 4053, 2241�1026.3]; and varied
2- to 30-fold depending on which 3 samples were chosen. Importantly,
DEGs consistently detected in all subgroups of each dataset was only
1-29%.

CONCLUSION: We found that low number of replicates is likely to result
in sampling bias associated with high variability in the number of DEGs iden-
tified. Our findings suggest that three biological replicates may not be suffi-
cient for robust transcriptomic analysis, and sample size estimation and
assessment of inter-sample variation is crucial for consistency of the micro-
array experiments in IVF research.
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EFFECT OF 8-CELL STAGE BIOPSY ON CELL LINEAGE ALLO-
CATION IN MAMMALIAN EMBRYOS. L. P. Sepulveda-Rincon,a

B. K. Campbell,a N. Beaujean,b W. E. Maalouf.a aChild Health, Obstetrics
and Gyneacology, University of Nottingham, Nottingham, Nottinghamshire,
United Kingdom; bDevelopmental Biology and Reproduction, INRA, Jouy-
en-Josas, Ile de France, France.

OBJECTIVE: It has been suggested that embryoninc-abembryonic (Em-
Ab) axis in mammalian embryos can be predicted according to the first cleav-
age plane of the zygote [1]. In turn, this has been related with developmental
potential [2]. The objective of the present study is to evaluate the effect of
single blastomere biopsy at 8-cell stage on cell allocation during pre-implan-
tation development.
DESIGN: Blastocysts from two treatment groups: biopsied (n¼144), in-

jected at 2-cell stage plus biopsied at 8-cell stage and injected group without
biopsy (n¼92).
MATERIALS AND METHODS: Zygotes were obtained from superovu-

lated B6CBA-F1 mice females mated naturally. Embryos were cultured in
M16 medium at 37�C and 5% CO2 in a time-lapse incubator (Embryo-
Scope). Then at two-cell stage one blastomere was injected with a lipophilic
tracer. At eight-cell stage the zona pellucida was reached by laser (Hamilton
Thorne) and one blastomere was removed by aspiration. Embryos were
cultured up to blastocyst stage and were classified according to their cell
distribution: orthogonal, if the borderline between labelled and non-labelled
cells was orthogonal to the Em-Ab axis; deviant, if it was overlapping or
mixed, if labelled and non-labelled cells were intermingled. Total cell count
was performed on blastocysts. Chi Square test or two-way ANOVA were
performed to determine any difference between the treatment groups and
the pre-patterns using IBM SPSS 21. P values <0.05 were considered sig-
nificant.
RESULTS: No significant difference (p¼0.356) was found in the inci-

dence of the three different pre-patterns between biopsied and non-biopsied
groups. Where, for the biopsied group 56.3% presented mixed pattern,
18.8% orthogonal and 25% deviant; for the non-biopsied group 64%,
18.5% and 17.4% correspondingly. Significant difference between biopsied
and non-biopsied group on TCC was found in pre-hatching embryos
(p<0.05) but not in hatching embryos (p¼0.386). Nevertheless, significant
higher number of hatching embryos (p<0.001) were found in the biopsied
group.
CONCLUSION: Cell lineage allocation patterns during pre-implantation

development seemed not affected by blastomere biopsy, suggesting that it
might be determined before the 8-cell stage. This study sheds some light
on the safety of the blastomere biopsy at 8-cell stage in terms of cell lineage
allocation pattern and morphokinetics in mammalian embryos, yet epige-
netic modifications are still unknown.
Supported by: PhD studies sponsored by CONACyT Mexico.
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HOW TO RESCUE CRYOPRESERVED EJACULATED SPECIMEN
WITH BACTERIAL CONTAMINATION. Q. V. Neri, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medical College,
New York, NY.

OBJECTIVE: To evaluate for eventual persistence of bacteria in cryo-
preserved semen in relation to virulence and sperm selection method.
To assess the ability of a sperm selection method on curbing bacterial
growth.
DESIGN:Donated semen samples were aliquoted and processed by centri-

fugation (C) and density gradient (DG) prior to cryopreservation. Bacterial
cultures were assessed in the raw sample and after thawing for both selection
methods. IUI outcomes were compared.
MATERIALS AND METHODS: Ejaculated samples were screened for

aerobic and anaerobic bacteria then cryopreserved following C and DG.
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Bacterial strains and growth patterns defined as sparse, few, moderate, or
many were categorized into saprophyte or foreign to the urethra. In IUI pro-
cedures the utilization of fresh semen in sexually intimate couples does not
require screening in NYS. We therefore assessed whether the selection
method was capable of minimizing bacterial growth with the aim of yielding
a superior outcome.

RESULTS: There were a total of 29 male patients who ranged in age
from 24 years to 73 (39.3�8yr). This cohort provided ejaculated samples
for 41 observations yielded bacterial growth. DG provided a contamination
at 28.6 vs 70.0% for C (P<0.01). DG was capable of removing pathogens in
25.0% of the specimens vs 60.0% for C. This was particularly evident for
the saprophytic bacteria at 27.3% for DG vs. 76.9% for C (P¼0.01). Sub-
sequently, a total of 1291 cycles (maternal age 39.3�5yr) were identified
where 447 had DG and 844 had their specimens C. The initial concentration
for DG was 42.0�14million, motility of 40.5�5% with post-selection being
lower concentration 38.2million (P<0.01) but with higher progressive
motility 80.7% DG (P<0.0001). The initial concentration for C was
39.2�17million and motility of 41.5�5%. The post-selection concentration
was 47.5million with a progressive motility of 46.3%. This yielded a preg-
nancy rate of 13.5% DG and 16.5% C. Once we controlled for the influence
of a female factor (%35yo), pregnancy rate was 22.2% for DG and 19.4%
for C.

CONCLUSION: It remains paramount to inform patients how to
properly collect specimens for IVF. The process of cryopreservation in
combination with DG selection is capable of reducing the bacterial
growth particularly of saprophytic and avoiding the need to discard
precious specimens. The utilization of a DG selection utilizing
specimens with unknown bacterial presence may abate risks of
exposing the female genital tract to seminal bacteria and most impor-
tantly avoiding undesired immunological responses and decreased risk
of infections.

Supported by: Reproductive Medicine, Weill Cornell Medical College.
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USE OF A SEMI-QUANTITATIVE PREGNANCY TEST (SQPT)
TO MONITOR HCG LEVELS AFTER ASSISTED REPRO-
DUCTION. I. Comstock,a A. Gonzalez,a W. Sheldon,b J. Blum,b

B. Winikoff,b P. Blumenthal,a L. Westphal.a aObstetrics and Gynecology,
Stanford University Medical Center, Palo Alto, CA; bGynuity Health Pro-
jects, New York, NY.

OBJECTIVE: To examine the feasibility and acceptability of a semi-quan-
titative urine pregnancy test for at-home monitoring of pregnancy after assis-
ted reproductive technologies (ART).

DESIGN: 50 women undergoing ART participated in a pilot study and
used a SQPT to ascertain pregnancy status along with standard serum hCG
levels.

MATERIALS AND METHODS: Patients undergoing fertility treatment
were invited to participate in the clinical study. Each participant was given
a SQPT to be used 14 days after an intrauterine insemination or oocyte
retrieval when they would routinely have a serum beta hCG drawn. Women
interpreted the test result at home and completed a short questionnaire to
document their results. The patient returned the completed form to her pro-
vider when she presented for a serum hCG level that same day. The results of
the SQPTand serum hCGwere recorded by the researcher at each visit. If the
patient was pregnant, she was asked to complete another SQPT in 48 hours
and on the day of her first ultrasound to monitor the progress of her preg-
nancy.

RESULTS: The mean age of the patients was 36 years. 17/50 patients
(34%) achieved a pregnancy, as documented by a positive beta hCG. Of these
patients, 13/17 (76.5%) had a positive SQPTon initial testing. Two pregnant
patients had initial beta hCG levels that were below the minimum threshold
for detection by the SQPT (at least 25mIU/mL). The remaining two inter-
preted their SQPT as negative despite having a positive beta hCG. There
were no false positive results. Each participant was asked to complete a short
questionnaire to respond to a series of SQPT acceptability and satisfaction
questions. 43 patients completed an exit interview. Their responses are shown
in Table 1.

Acceptability of SQPT for at home follow-up for ART

Satisfaction with using SQPT to monitor
pregnancy progress % (n)

Very satisfied/satisfied 81.4 (35)
Neither satisfied nor unsatisfied 11.6 (5)
Unsatisfied 6.0 (3)
Ease of using SQPT % (n)
Very easy/easy 95.4 (41)
Neither easy nor difficult 2.3 (1)
Difficult or very difficult 2.3 (1)
Using SQPTs in lieu of some clinic visits

would be more convenient
78.6 (33)

CONCLUSION: SQPTs offer an inexpensive and well-accepted method
of at-home monitoring of pregnancy after ART. These urine pregnancy tests
may serve as a feasible alternative or adjunct to current monitoring protocols.
This option offers women a patient friendly diagnostic tool to monitor early
pregnancy.
Supported by: Gynuity Health Projects.
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NEWAPPROACH TO INFERTILITY ASSOCIATED WITH PREVI-
OUS CESAREAN SECTION. A. Kuwahata,a M. Ochi,a T. Douchi.b
aOchi Yume Clinic Nagoya, Nagoya, Aichi, Japan; bFaculty of Medicine Ka-
goshima University, Kagoshima, Japan; cFaculty of Medicine, Kagoshima
University, Kagoshima, Japan.

OBJECTIVE: It has long been reported that there are cases that show thin-
ning of the myometrium or irregular bleeding after cesarean section, which
has been referred to as post-cesarean syndrome. Although varied in reports,
such symptoms occur in approximately 7% of cases after cesarean section. In
this study, we examined the possibility that the accumulation of exudate from
the wound of a previous cesarean section disturbed implantation of the em-
bryo in the next pregnancy and whether it is possible to get pregnant again
and safe birth can be attained with conservative treatment.
DESIGN: Surgicel was applied to the cesarean section wound to control

the exudate in the pre-implantation cycle.
MATERIALS AND METHODS: From October 2011 to August 2013, in

26 cycles of 23 women (mean age 37.6 years old) who had a history of a pre-
vious cesarean section and showed exudate accumulation in the uterine cav-
ity in the proliferative phase of the endometrium that was considered to
disturb implantation of the embryo by ART, Surgicel was applied to the
wound to control the exudate in the pre-implantation cycle. This was done
with the approval of the ethics committee of our hospital and the patient’s
consent. During the following cycle, the endometrium was thickened by hor-
mone replacement therapy and, after confirming that exudate accumulation
was not observed, the endometrium was brought into the secretory phase
and the embryo was transferred.
RESULTS: The pregnancy test was positive in 19 of 26 cycles (73.1%) in

which the embryo transfer was carried out. Clinical pregnancy was obtained
in 15 cases (57.7%). 5 cases were aborted halfway through and 10 cases gave
birth by cesarean section (there were no complications, such as uterine
rupture). Chemical abortion occurred in 4 cases. 7 cases were negative for
the pregnancy test.
CONCLUSION: It is not widely recognized that infertility is one of the

symptoms of post-cesarean syndrome. One of the causes of the pathology
is that exudate accumulation in the uterine cavity disturbs implantation of
the embryo. This study suggested the presence of chronic inflammation
occurred at the cesarean section wound. In addition, a method of controlling
exudate in the uterine cavity was developed which was shown to enable pa-
tients to become pregnant and give live birth. It is necessary to elucidate the
pathogenesis of secondary infertility due to a previous cesarean section in or-
der to improve treatment as well as to evaluate the safety.
Supported by: Surgicel absorbable hemostat is made of acidic polysaccha-

ride fibers obtained by oxidizing cellulose originating from plants. It is
adjusted to the form of gauze or fibers. It is often used for hemostasis in sur-
gery and in obstetrics and gynecology. The hemostatic effect lasts for approx-
imately 14 days, and then it is absorbed.
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BLASTOCYST QUALITY CAN SELECT OLDER PATIENTS UP TO
AND INCLUDING 40 YEARS OF AGE FOR SUCCESSFUL ELEC-
TIVE SINGLE EMBRYO TRANSFER (ESET). N. Doyle,b

K. S. Richter,a J. G. Bromer,a M. J. Hill,c J. R. Graham,a M. J. Tucker,a

R. J. Stillman.a aShady Grove Fertility, Rockville, MD; bMedStar Washing-
ton Hospital Center, Washington, DC; cKennedy Shriver National Institute of
Child Health and Human Development, National Institutes of Health, Be-
thesda, MD.

OBJECTIVE: Elective single embryo transfer (eSET) has been used to
limit multiple pregnancy rates (MPR) while maintaining excellent live birth
rates (LBR) in women up to 37 years (yrs), above which ASRM criteria sug-
gest a 2 blastocyst transfer. We herein investigate whether identification of a
high-quality blastocyst can be used to appropriately select older patients for
eSET.

DESIGN: Retrospective review.
MATERIALS AND METHODS: All autologous IVF embryo transfers of

either a single blastocyst (SBT) or two blastocysts (DBT) towomen up to and
including 40 yrs of age conducted during 2010 to 2012 at a single ART center
were analyzed. The inner cell mass and trophectoderm of each transferred
blastocyst were graded A, B, or C according to Gardner’s system. Single blas-
tocyst transfers of embryos graded either AA or BA had the highest LBR, and
were therefore considered ‘‘top quality.’’ LBR and MPR were compared be-
tween SBTand DBT for all transfers including at least one of these top qual-
ity embryos. Multiple pregnancy was defined as a minimum of two
gestational sacs and/or fetal hearts among sonographically-confirmed preg-
nancies.

RESULTS: A total of 3256 transfers (1689 SBT and 1567 DBT) met the
inclusion criteria. Chi square analysis indicated no statistically significant
differences in LB/transfer for SBT vs. DBT in the <30 and 38-40 year old
age groups, and only slight differences in the 30-37 year old age groups.
However, in all age groups, LBR were excellent for SBTwith very low cor-
responding MPR, while approximately half of DBT pregnancies were multi-
ples.

CONCLUSION: Blastocyst eSET of top quality embryos can be utilized
with very favorable LBR that are comparable to DBT, while virtually elim-
inating the potential for multiples in patients up to and including 40 years of
age. A LBR of 51% among patients aged 38-40 years resulted from transfers
of single top quality blastocysts. Use of eSET may be of particular benefit in
well-selected older patients given their increased maternal and fetal
morbidity.
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DEFINETHEPARAMETERS FORPATIENTSELECTION INELEC-
TIVE SINGLE-EMBRYOTRANSFER:A FOCUSONMAINTAINING
IMPLANTATION RATES. S.-Y. Lin, R. K. -K. Lee, Y.-M. Hwu,
M.-H. Lin. Division of Infertility and Reproductive Endocrinology, Depart-
ment of Obstetrics and Gynecology, Mackay Memorial Hospital, Taipei,
Taiwan.

OBJECTIVE: In an endeavor to reduce the twin pregnancy rate of the pa-
tients receiving two-blastocyst transfer (DET) in IVF/ICSI, we are trying
elective single-embryo transfer (eSET) for the patients. However, maintain-
ing the success rates may be a concern. Is there a simple method to help cli-

nicians in the patient selection for eSET (elective single-embryo transfer)
while still maintaining implantation rates?
DESIGN: A retrospective study for the database of the patients who

received DET in fresh IVF/ICSI cycles from 2009 January to 2013 May in
Mackay Memorial Hospital.
MATERIALS AND METHODS: Totally, 273 patients receiving DET

without uterine factors were included for analysis. Among these cases, there
are 78 cases with two implantation sites, 85 cases with single implantation
site, and the remaining 110 cases with no successful implantation. The pa-
tient parameters include age, blastocyst score, collected oocyte number, es-
trogen and progesterone levels at triggering day, AMH, endometrial
thickness. All statistical comparisons were done between the group with
two implantation sites (78 cases) and the group with no more than 1 implan-
tation site (195 cases).
RESULTS: There are only age and blastocyst scores showing the statistical

differences between the groups. However, the age difference is too narrow to
be useful for differentiating between the groups.We then screened all embryo
database, and define the blastocyst scores as follows: 50 for grade 6, 5, and
4AA; 42 for 4AB, 4BA and 4BB; 30 for 4AC, 4BC and 4CB; 35 for 3AA,
3AB, 3BA and 3BB; 30 for 3BC and 3 CB; 10 for 4CC and 3CC; 16 for grade
2 or 1. We found that if we change the cases with the blastocyst score more
than 90 from DET to eSET, we can decrease 14.3% of twin pregnancy rate
(this reduces the original twin pregnancy rate by half), at the expense of
3.9% of the success rate.
CONCLUSION: Simply using the blastocyst scoring system we defined,

we probably can make the right decision for eSET. That is, reducing the
twin pregnancy rate while still maintaining the success rate.
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IN VITRO FERTILIZATION (IVF) SUCCESS RATES IN PATIENTS
WITH SURGICALLY DIAGNOSED ENDOMETRIOSIS AND EF-
FECT OF TIME INTERVAL FROM SURGERY TO IVF
CYCLE. B. Alkudmani,a,b D. Buell,a J. Salman,b C. Librach,a,b

P. A. Sharma.a,b aObstetrics and Gynecology, University of Toronto, Toronto,
ON, Canada; bReproductive Endocrinology and Infertility, Create Fertility
Centre, Toronto, ON, Canada.

OBJECTIVE: Endometriosis is a condition that affects a significant pro-
portion of the infertile population. Natural fecundity as well as IVF success
decreases with increasing severity of disease. Our objective was to determine
whether IVF outcomes after laparoscopic treatment of endometriosis are
affected by surgical stage at diagnosis and to determine whether there is a
relationship between time interval to start of first IVF cycle and pregnancy
rate.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Retrospective chart review of 197 pa-

tients with surgically diagnosed and treated stages 1-4 endometriosis (ages
18-45, between Jan 2009 and Dec 2012) who underwent IVF for infertility
compared to 104 control patients (tubal or unexplained infertility, ages 18-
45, between Jan 2009 and Dec 2012) who also underwent IVF. Patients
were divided according to their stage of endometriosis. Outcome data
included: IVF outcomes (time interval between surgery and IVF, days of
stimulation (DOS), total gonadotropin dosage, peak E2 level, #oocytes
retrieved, fertilization rate, implantation rate (IR), clinical and ongoing preg-
nancy rate (CPR/OPR), and miscarriage rate). Multivariable logistic regres-
sion analysis was used to control for confounding factors. For time interval to
IVF and pregnancy data, Pearsons Chi-squared test and logistic regression
were utilized.
RESULTS: 197 endometriosis patients were classified by stage after sur-

gery (52 Stage 1, 58 Stage 2, 59 Stage 3, 26 Stage 4). Progressive stages
of endometriosis (from Stage 1 to 3) were associated with lower CPR after
IVF (Stage 1-4 vs control; p¼0.07, 0.014, 0.003, 0.64 respectively) despite
no differences in DOS, peak E2 levels, and # of dominant follicles. Stage
4 did not reach statistically significance. There was a trend towards higher
ongoing pregnancy rates in patients who underwent IVF between six and
twenty-five months post surgery versus those who underwent IVF less than
six months or greater than twenty-five months post surgery (0-3.6mos
22%, 3.6-6mos 32%, 6-12mos. 44%, 12-25.4mos 44%, and >25.4mos
30%), particularly in patients with Stage 2 endometriosis (p¼0.005).
CONCLUSION: Our data suggests that IVF outcome decreases with

increasing severity of endometriosis in thosewomen who underwent surgical
treatment prior to IVF and that time interval from surgery to IVF may affect
pregnancy outcome.

Age
Group

Multiple Pregnancy Live Birth
P-value
for Live
Birth

SBT DBT SBT DBT

<30 5/270 (1.8%) 104/186 (55.9%) 235/387 (61%) 162/246 (66%) 0.19
30-34 14/548 (2.5%) 210/385 (54.5%) 463/854 (54%) 339/524 (65%) 0.0001
35-37 4/234 (1.7%) 153/287 (53.3%) 195/387 (50%) 256/424 (60%) 0.004
38-40 1/40 (2.5%) 122/253 (48.2%) 31/61 (51%) 203/373 (54%) 0.60
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3-DIMENSIONAL ENDOMETRIAL VOLUME AS A PREDICTOR
OF PREGNANCY IN IN-VITRO FERTILISATION CYCLES OVER
2-DIMENSIONAL ENDOMETRIAL THICKNESS. M. Gupta,
N. Singh, N. Malhotra, R. Mahey, P. Vanamail, S. Pant. All India Institute
of Medical Sciences, New Delhi, India.

OBJECTIVE: To evaluate the role of endometrial volume as predictor of
pregnancy in In Vitro Fertilisation Cycles (IVF) over endometrial thickness.

DESIGN: Prospective, non randomised clinical study.
MATERIALS AND METHODS: This was a prospective observational

study. A total of 100 infertile women were recruited from our IVF-Embryo
transfer program from Feb to March 2014. Endometrial volume was
measured on the day of hCG using the VOCAL (Virtual Organ Computer-
aided AnaLysis) imaging program integrated into Volusen E8 ultrasound sys-
tem.

RESULTS: The mean age was 31.5 years and the mean duration of infer-
tility was 6 years. The mean endometrial thickness was 9.7 mm and the mean
endometrial volumewas 4.6 cm3. Overall 31(31%) patients conceived and in
these women the endometrial volumewas between 3-8 cm3. All patients who
conceived had thickness more than 7 mm. 38 (38%) patients had thickness
>7 mm but endometrial volume< 4 cm3 and did not conceive. The positive
predictive value of endometrial volume for conception was 40% with sensi-
tivity as high as 93.5%. Endometrial thickness had a high negative predictive
value of 68.3% with 97% specificity. Among those who conceived 16 (51%)
patients had blood flow in Zone 3, 14 (45%) patients had flow in Zone 2 and
only one had flow in Zone 1.

CONCLUSION: With a thin endometrium and low endometrial volume,
the probability of conception is very low in an in-vitro fertilisation/ embryo
transfer cycle and cryopreservation should be recommended. Endometrial
thickness more than 7 mm and volume more than 3cm3 together increase
the probability of pregnancymore than thickness alone as volume is an objec-
tive measure of implantation potential of endometrium. However furthur
study is needed for definitive conclusion.
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EVALUATION OF SPERM DNA INTEGRITYAND ITS EFFECT ON
EMBRYO DEVELOPMENT USING TIME-LAPSE
MICROSCOPY. T. Lundberg, F. Hambiliki, F. Sond�en, E. Akerlund,
M. Bungum. Reproductive Medicine Centre, Skanes University Hospital,
Malm€o, Sweden.

OBJECTIVE: To examine whether there are any correlation between the
degree of sperm DNA fragmentation as measured with Sperm Chromatin
Structure assay (SCSA) and early embryo development assessed by time-
lapse microscopy.

DESIGN: The study was performed in a retrospective manner in the
setting of a university hospital clinic.

MATERIALS AND METHODS: The study included 642 oocytes from
107 couples treated with Intracytoplasmatic Sperm Injection (ICSI). Em-
bryos were cultured in a Embryoscope (time-lapse system), with 6% CO2
and 5% O2 for a maximum of six days. All annotations for each zygote/
embryo were performed in regard to predefined morphokinetic events.
The semen sample was collected at the day of oocyte aspiration and the
degree of DNA fragmentation was assessed using the SCSA. The percent-
age of denatured, damaged DNA was expressed as DFI (DNA Fragmen-
tation Index). Oocytes/embryos were categorized into four different
groups according to DFI value (0-10%; 10.1-20%; 20.1-30% and
>30%). The endpoints were fertilization rate as well as time for: i) extru-
sion of second polarbody (2PBe); ii) pronuclei appearance (PNa); iii) pro-
nuclei fading (PNf); iv) early cleavage (t2); v) blastocyst development
(tB) and vi) blastocyst rate. Mean values for all parameters were tested
in a linear regression analysis model with the respective parameters as
dependant and the four DFI categories as independent factors. Statistical
analysis was performed using statistical software (SPSS 17.0 for Win-
dows; SPSS Inc., Chicago,IL). A p-value of less than 0.05 was considered
statistically significant.

RESULTS: For all endpoints; rate of 2PN, 2PBe, PNa, PNf, t2, tB and blas-
tocyst rate the mean numbers were equal between all four DFI groups. No
statistical differences between groups were detected.

CONCLUSION: Neither rate of 2PN, 2PBe, PNa, PNf nor embryo devel-
opment as assessed by time-lapse microscopy are related to degree of sperm
DNA fragmentation as measured by SCSA.
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THE EFFECT OF PERCEIVED QUALITYOF LIFE ON PHYSICAL,
EMOTIONAL, SOCIAL, RELATIONAL SITUATIONS IN WOMEN
WITH FERTILITY PROBLEMS. A. S. Ugur,a H. Erten Yaman,b

M. Aygun.b aDepartment of Infertility and Invitro Fertilization, Florence
Nightingale Hospital, Kadikoy, Istanbul, Turkey; bHealth School, Depart-
ment of Nursery, Istanbul Bilim University, Sisli, Istanbul, Turkey.

OBJECTIVE: The aim of this study was to investigate the effect of repro-
ductive problems of women who were under the treatment of infertility on
their physical, emotional, social, relational life by using a relational screen
model.
DESIGN: The study was done at Florence Nightingale Hospital IVF Cen-

ter between the dates of 21st March-31st July 2013. Ninety women whowere
diagnosed as infertility voluntarily joined to our study. All of thewomenwere
married and they have a basal education level as a graduate of primary
school. Therefore, there were capable of participating the study and
achieving a good communication.
MATERIALS ANDMETHODS: The data was collected by using a State-

ment Form that was prepared according to the literature and clinical experi-
ences and FertiQoL Quality of Life Questionnaire (FERTIQOL) 2008,
approved by an availablitiy-safety test. Statistical evaluation was done by us-
ing SPPS 17.0 package program.
RESULTS: Mean age of the study group was 33.96 + 5.38. Demographic

evaluation also revealed that 65.6% of these patients were living in a city,
58.9% of them were working and 23.3% have no previous infertility treat-
ment. It was the first attempt of IVF treatment for 48.9% of those women.
Almost half of these patients (51.1%) described a kind of pressure. They
claim that the main part of pressure they feel was self-dependent. The highest
quality of life score in core module, relational sub-scale was 79,21 and in
treatment module, environment sub-scale was 80.23. The lowest life quality
scores were recorded for emotional sub-scale as 62.96. The relation between
the individual FertiQol sub-scale scores and age was not statistically signif-
icant. However, relations between the consistency of pressure feeling caused
by a fertility problem and emotional, mind-body and social sub-scale were
statistically significant.
CONCLUSION: Our results revealed that individuals with fertility prob-

lems and under IVF treatment need professional counseling to having a better
quality of life.
Supported by: Self Support.
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DAIRY INTAKE IN WOMEN AND IN VITRO FERTILIZATION
OUTCOMES. M. C. Afeiche,a A. J. Gaskins,a P. L. Williams,b

T. L. Toth,c D. L. Wright,c R. Hauser,d J. E. Chavarro.a aDepartment of
Nutrition, Harvard School of Public Health, Boston, MA; bDepartment of
Biostatistics, Harvard School of Public Health, Boston, MA; cVincent Ob-
stetrics and Gynecology, Massachusetts General Hospital and Harvard Med-
ical School, Boston, MA; dDepartment of Environmental Health, Harvard
School of Public Health, Boston, MA.

OBJECTIVE: To examine the relation between dairy intake in women and
assisted reproductive technology (ART) outcomes.
DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Women in subfertile couples presenting

for evaluation at the Massachusetts General Hospital Fertility Center were
invited to participate in an ongoing study. Diet was assessed before ART
treatment using a validated food frequency questionnaire. ART outcomes
included controlled ovarian hyper-stimulation outcomes (estradiol levels,
overall and mature oocyte yields), fertilization rates, embryo quality, and
clinical outcomes (implantation, clinical pregnancy, and live birth). We
used generalized linear mixed models with random intercepts to account
for multiple ART cycles per woman. Crude models were adjusted for age
and calorie intake. Full models were adjusted for age, calorie intake, BMI,
race, smoking status, infertility diagnosis, protocol type, and dietary patterns.
We conducted a sensitivity analysis restricting to ART cycles started within
18 months of completing the FFQ.
RESULTS: Dairy intake was not related to peak estradiol, total or mature

oocyte yield, fertilization rates, or embryo quality. Dairy intake was associ-
ated with higher live birth rates in crude models. The adjusted difference
(95% confidence interval (CI)) in live birth rate between women in the high-
est (>3.0 servings/day) and lowest (<1.34 servings/day) quartile of dairy
intake was 21% (9-32%). This association was attenuated after adjustment
for other potential confounders. In the fully adjusted model, the adjusted
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percentage (95%CI) of initiated ART cycles resulting in live birth for women
in increasing quartiles of total dairy intake were 38% (26-52%), 41% (30-
54%), 39% (28-52%), and 54% (42-66%) (p, trend¼0.09). In the sensitivity
analysis, the results were similar with adjusted percentages (95% CI) of 32%
(20-47%), 39% (26-53%), 38% (25-52%), and 57% (43-71%) (p,
trend¼0.02).

CONCLUSION: There was a suggestion of a positive association between
total dairy food intake and live birth rate among women undergoing ART.

Supported by: NIH grants R01ES009718, R01ES000002,
P30DK46200,T32DK007703, and T32-HD060454.
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EFFECTOFEMBRYOGLUETRANSFERMEDIUMDURINGFRESH
AND FROZEN-THAWED EMBRYO TRANSFER. H. Tomari,
K. Honjou, K. Kunitake, K. Nishimura, N. Hidaka, Y. Nagata. Center for
Reproductive Medicine, IVF Nagata Clinic, Fukuoka, Japan.

OBJECTIVE: Culture medium best suited to human embryonic develop-
ment has been developed recently. The medium used for embryo transfer
is known as embryo glue (EG) and contains hyaluronic acid (HA). HA, an
important glycosaminoglycan, exists in the ovarian follicle, oviduct, and
uterus in humans. HA is an adhesion factor between cells and the adhesion
facilitatory effect of an embryo and endometrium is expected. Here, we
examine the effect of EG on the cleavage stage in fresh and frozen-thawed
embryo transfer.

DESIGN: Randomized controlled study.
MATERIALS AND METHODS: We examined 186 cycles of fresh em-

bryo transfer (Day 2) and 550 cycles of frozen-thawed embryo transfer
(Day 3). Assisted hatching was performed in frozen-thawed cycles. Pa-
tients were randomly allocated to two groups: group A, embryos were
transferred to control medium containing no HA; group B, embryos
were transferred to EG for more than 30 min before intrauterine transfer.
Clinical pregnancy and implantation rates after embryo transfer were
compared among the two groups. Chi square analysis was used to analyze
data.

RESULTS: There were no significant differences in patient characteristics
between the two groups. Among the 186 fresh embryo transfer cycles, 120
were performed as group A and 66 as group B. Clinical pregnancy rate in
group B was higher than in group A (33% vs. 23%, respectively). Implanta-
tion rate in group B was higher than in group A (22% vs. 18%, respectively).
Among the 550 frozen-thawed embryo transfer cycles, 320 were performed
as groupA and 230 as group B. Clinical pregnancy rate in group Bwas signif-
icantly higher (p < 0.01) than in group A (37% vs. 24%, respectively). Im-
plantation rate in group B was significantly higher (p < 0.01) than in
group A (29% vs. 19%, respectively).

CONCLUSION: The use of EG as embryo transfer medium produced high
clinical pregnancy and implantation rates during fresh and frozen-thawed
embryo transfer. Our results suggest that EG improves outcomes in human
in vitro fertilization programs. In addition, the clinical pregnancy and im-
plantation rates were highest in the frozen-thawed cycles, suggesting that
the high viscosity of EG may physically protect the embryos treated with as-
sisted hatching.
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PREVALENCE OF VELAMENTOUS AND MARGINAL UMBILI-
CAL CORD INSERTIONS; A COMPARISON OF TERM
SINGLETON ART AND NON-ART PREGNANCIES. S. Furuya,
K. Kubonoya, K. Kubonaya. Obstetrics & Gynecology, Kubonoya Ob/
Gyn Clinic, Kashiwa City, Chiba Prefecture, Japan.

OBJECTIVE: Abnormal umbilical cord insertion (i.e., velamentous or
marginal insertion) sometimes results in serious obstetric complications.
The reported adverse outcomes include placenta previa, fetal growth restric-
tion, non-reassuring fetal status requiring an emergency Cesarean section,
and fetal exsanguination due to the rupture of vasa previa. This study was
conducted to investigate whether pregnancies obtained by assisted reproduc-
tive technologies (ART) influence the prevalence of anomalous cord inser-
tions.

DESIGN: Observational study and comparative analysis.
MATERIALS AND METHODS: We reviewed the records of 6604

consecutive singleton, term labor and delivery cases in our clinic between
the study period of January 2010 to April 2014, including personal details,
obstetric history, details of infertility treatment, and insertion site of the um-

bilical cord. They were categorized according to their conception method
(Group A: ART pregnancies, n¼253, Group B: non-ART pregnancies,
n¼6351). Abnormal cord insertion was divided into two categories: vela-
mentous insertion(VI) and marginal insertion(MI). Odds ratio, 95% confi-
dence intervals(CI), and significance of the odds ratio were calculated for
the conditions of interest.
RESULTS: As for maternal age and their parity both in Group A and

Group B, there were no statistically significant differences between the
presence and the absence of abnormal cord insertion. The prevalence of
abnormal cord insertion was 19.3% (VI: 4.3%, MI: 15.0%) in Group A,
and 6.4% (VI: 0.6%, MI: 5.8%) in Group B. The odds ratio for delivery
with VI in Group A as opposed to Group B was calculated as 7.6 (95%
CI: 3.8 - 15.0), P<0.001 (X2¼46.4, 1 df). The odds ratio for delivery
with MI in Group A as opposed to Group B was 2.9 (95% CI: 2.0 -
4.1), P<0.001 (X2¼35.7, 1 df).

CONCLUSION: 1) These findings suggest that the ART procedures
have a positive correlation on the incidence of abnormal cord insertion
(esp. velamentous insertion). 2) ART-conceived cases should be more
proactively screened and assessed for insertion site of the umbilical
cord during routine obstetric ultrasound examinations, in addition to other
already-known ART-associated risk factor assessments, to improve their
perinatal outcomes.
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IN VITROMATURATION OF IMMATUREOOCYTES RETRIEVED
FROM IVF-ICSI CYCLES USING GRANULOCYTE-MACRO-
PHAGE COLONY STIMULATING FACTOR(GM-CSF). E. K. Kim,
E. H. Kim, E. A. Kim, H. Kwon, J. Y. Hong, S. Y. Park, J. E. Shin,
D. H. Choi. Fertility Center, CHABundangMedical Center, CHAUniversity,
Seongnam-si, Gyeonggi-do, Korea.

OBJECTIVE: Recently, many IVM (in vitro maturation) media have been
used in IVF(In Vitro Fertilzation)-IVM(In Vitro Maturation) program.
Nevertheless, the optimal culture conditions for the fertilization and

Prevalence of Abnormal Cord Insertions

Group A
(ART:
n¼253)

Group B
(non-ART:
n¼6351) Total (n¼6604)

Maternal age (y) 35.3 � 3.6 31.1 � 4.4 31.3 � 4.5
Parity (primipara/

multipara)
197 / 56 3390 / 2961 3587 / 3017

Velamentous
Insertion(VI)

11 (4.3%) 38 (0.6%) 49 (0.7%)

Marginal
Insertion (MI)

38 (15.0%) 369 (5.8%) 407 (6.2%)

Data are mean�SD or number of subject

Table 1. Clinical outcomes.

M �SD(%)
Control GM-CSF

Conventional
IVF ICSI

Conventional
IVF ICSI

No. of cycles 64 74 76 81
Age 33.5�2.7 34.1�3 34�2.8 33.4�2.6
No of immature

oocytes
218(3.4�2.3) 259(3.8�2.4) 230(3�2) 243(3�2)

No. of mature
oocytes

- 203(78.4) - 182(74.9)

No. of 2PN 94(43.1) 142(70) 109(47.3) 111(61)
No. of 2PN arrest 5(5.3) 11(7.7) 6(2.6) 7(3.9)
�8Cell 64(68) 81(57) 58(25.2) 63(34.6)
8Cell�12Cell 15(16) 36(25.4) 23(10) 27(14.8)
No. of morlula 6(6.4) 0 0 0
No. of blastocyst 6(6.4) 13(9.2) 17(7.4) 12(6.6)

P:NS
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development of immature oocytes was not established yet. In this study, we
speculated the effectiveness of GM-CSF to mature, fertilize and develop of
the immature oocytes retrieved from IVF cycles.

DESIGN: Retrospective study.
MATERIALS ANDMETHODS: 295 cycles were included in this study

between Jun. 2013 and Feb. 2014, >40 years and PCOs patients were
excluded. Immature oocytes retrieved from IVF-ICSI cycles and divided
into two groups: Control (n¼138) and GM-CSF group (n¼157). Each
group was subdivided into conventional IVF and ICSI. Immature oocytes
were cultured in TCM199+ 20 %(v/v) SPS(SAGE)+ rFSH (0.75IU/ml;
Serono) + hCG (0.5IU/ml; LG-BioScience) + E2(1ug/ml; Sigma)+with/
without GM-CSF(2ng/ml; R&D)for 24h. Conventional IVF-ICSI
following IVM was done. Fertilized embryos were cultured for 7 days.
The quality of cleavage embryos and blastocysts was evaluated by the
classification of Veeck.

RESULTS:
CONCLUSION: There is no effect of GM-CSF onmaturation, fertilization

and development of immtaure oocytes. Further studies are needed to find
optimal media for immature oocytes.
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ELECTIVE SINGLE EMBRYO TRANSFER (ESET) USAGE IN PA-
TIENTS AT HIGH RISKOFMULTIPLE PREGNANCIES IS DEPEN-
DENT ON THE TREATING PHYSICIAN. C. Briton-Jones,
D. Conway, P. Davis, A. Bayles, R. Foulk, S. Gurtcheff. Utah Fertility Cen-
ter, Pleasant Grove, UT.

OBJECTIVE: In 1998 ASRM published a policy urging physicians in the
USA to reduce the number of embryos transferred to reduce unacceptably
high multiple pregnancy rates. Controversy continues over the acceptance
of eSET especially in geographic areas characterized by couples wishing
to have more than one or two children.

DESIGN: This prospective case cohort study presents the use of e-SETand
eDET in a private ART clinic in Utah Valley. This county has the highest birth
rate per capita in the USA.

MATERIALS AND METHODS: Patients that were undergoing assis-
ted reproductive medicine treatment between January 2012 and March
2013 who had at least two grade 3AA blastocyst on day five of culture
were included in the study. Physicians followed their usual recommen-
dations of eSET or elective double embryo transfer (eDET). The clin-
ical pregnancy rate, the number of previous failed cycles, the
singleton pregnancy rate, the twinning pregnancy rate, the triplet preg-
nancy rate, the quadruplet pregnancy rate, the live birth rates and
numbers of neo natal deaths were compared between eSET and
eDET. The non-parametric Mann Whitney test was used to determine
statistical significance.

RESULTS: The twin pregnancy rate was significantly higher in the eDET
group at 56% compared to eSET at 0%, where P was less than 0.001.
Triplet pregnancy rate was also significantly higher in the eDET group at
5% compared to 0% in the eSET group, where P was less than 0.001.
Neither group had any quadruplet pregnancies. The three resident physi-
cians showed significantly different usage rates of eSET versus eDET,
physician A: 28%; physician B: 17% and physician C: 56%, each where
P was less than 0.01.

CONCLUSION: e-SET leads to high pregnancy rates with low risk of
multiple pregnancies in good prognosis patients. Less than one fifth of
the patients in this study chose to transfer one embryo compared to
two. There was however a clear difference in the usage rate of eSET be-
tween different physicians treating the same high risk for multiple preg-
nancy patient group. We need to educate our good prognosis patients
who are at high risk of twin pregnancies of the increased morbidity and
mortality rates particularly those associated with twin pregnancies and
births.
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CLINICAL EXPERIENCE WITH VITRIFIED-WARMED (V-W)
DONOR EGGS VERSUS FRESH DONOR EGGS AT A BUSY IVF
PROGRAM. C. McCaffrey, F. Licciardi, P. LaBella, R. Olivares,
D. McCulloh, N. Noyes, J. A. Grifo. OB/Gyn, NYU Langone Medical Cen-
ter-NYU Fertility Center, NY, NY.

OBJECTIVE: Frozen donor eggs offer recipients a new option to become
pregnant and provides convenience for both the recipient and IVF program
avoiding the delays, uncertainties, and administrative challenges associated
with matching/synchronization of donors and recipients. However, many
fertility programs don’t have extensive experience in oocyte vitrification/
warming techniques and so are hesitant to move from traditional fresh cycles.
DESIGN: Retrospective review.
MATERIALS AND METHODS: All anonymous DER cycles using vitri-

fied-warmed or fresh donor eggs over a 5-year period at a university based
IVF program were reviewed. Outcome parameters of: number of oocytes,
survival, fertilization, clinical pregnancy and cryopreservation rates were
compared. Statistical analysis was performed using T tests or Chi Squared
as appropriate.

RESULTS: Table 1 shows outcome parameters for recipients using either
fresh or vitrified-warmed (V-W) donor eggs. Fertilization rates are similar in
both groups although it should be noted ICSI must be performed with V-W
eggs. Blastocyst formation rates are lower with warmed eggs although Clin-
ical Pregnancy rates (+FH) and Implantation Rates (IR;sac/embryo trans-
ferred) are comparable in both cycle types despite recipients of V-W
oocytes having a lower average number of mature eggs and fewer embryos
transferred. The difference in average number ET may also reflect our recent
trend toward single embryo transfer since a large portion of V-W cycles
occurred recently
CONCLUSION: When compared to fresh cycles, frozen donor eggs

offer valuable logistical advantages, providing that success rates are
maintained. Recipients may choose from a frozen inventory and are
saved the uncertainties involved with donor rejection/withdrawal, poor
response to gonadotropins and timing issues. V-W cycles resulted in
lower blastocyst formation rates which may account for less patients hav-
ing surplus embryos to freeze. In some instances this may be advanta-
geous since recipients often opt not to return if successful. The results
show that frozen donor eggs offer viable alternatives to fresh DER and
will most likely be the treatment of choice for patients and programs
going forward.

Table 1

# ETs x age (range) Clinical Pregnancy Rate Singleton Rate Live Birth Rate/ ET x week of delivery # neonatal death

eSET 36 29.5 (21-35) 24/36 (67%) 24/24 (100%) 23/36 (64%) 38.6 (37-43) 0
eDET 221 30.2 (21-34) 162/221 (73%) 63/162 (39%) ** 149/221 (67%) 31.9 (18-40) ** 9 **

** ¼ statistically significant where P<0.001

Table 1

Fresh DER V-W DER Signif

N 363 32
no. Eggs 17.4 NA
no. M2 Eggs 14.6 10.6 S
% Surv 88 NA
% Fert 80 80 NS
% Blast form 68 54 S
no. ET 1.8 1.5 S
No. emb cryo 3.5 1.6 S
% pt w/cryo 70 50 S
% Cl Preg/ET 70 62 NS
% live birth+ong preg 61 59 NS
IR 62 59 NS

no. denotes average number: S Significance p<0.05; NS Not significant
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HUMAN CHORIONIC GONADOTROPIN-ADMINISTERED NATU-
RAL CYCLE VERSUS SPONTANEOUS NATURAL CYCLE IN PA-
TIENTS UNDERGOING FROZEN-THAWED EMBRYO
TRANSFER. C.-H. Kim,a Y.-J. Lee,a J.-W. Moon,a G.-H. Jeon,b

S.-H. Kim,a H.-D. Choi,a B.-M. Kang.a aObstetrics and Gynecology, Univer-
sity of Ulsan, Asan Medical Center, Seoul, Korea; bObstetrics and Gynecol-
ogy, Inje University, Haeundae Paik Hospital, Busan, Korea.

OBJECTIVE: To compare human chorionic gonadotropin (HCG)-admin-
istered natural cycle with spontaneous ovulatory cycle in patients undergoing
frozen-thawed embyo transfer (FTET) in natural cycles.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: A total of 166 consecutive FTET cycles

that were performed in either the natural cycle after ovulation triggering with
HCG (HCG group, n¼110) or the natural cycle after the detection of sponta-
neous ovulation (control group, n¼56) in 166 patients between January 2009
and November 2012 were included.

RESULTS: There were no differences in patients’ characteristics between
the two groups. The two groups were comparable with respect to the charac-
teristics of previous IVF cycle in which embryos were cryopreserved
including the numbers of oocytes retrieved, mature oocytes, fertilized oo-
cytes, grade I or II embryos and frozen embryos. Significant differences
were not also observed between the HCG and control groups in clinical preg-
nancy rate (CPR), embryo implantation rate, miscarriage rate, live birth rate
and multiple CPR. However, the number of hospital visits for follicular
monitoring was significantly fewer in the HCG group than in the control
group (P < 0.001).

CONCLUSION: HCG administration for ovulation triggering reduces the
number of hospital visits for follicular monitoring without any detrimental
effect on FTET outcome when compared with spontaneous ovulatory cycles
in infertile patients undergoing FTET in natural cycles.
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THE IMPACT OF EXTREMELY YOUNG AGE ON THE OUTCOME
OF IN VITRO FERTILIZATION IN GOOD PROGNOSIS QATARI
WOMEN WITH INFERTILITY. H. Burjaq,a M. Albader,a

M. AlAbdulla,a E. Corpuz,a P. Haddad,a M. A. Bedaiwy.b aObstetrics
and Gynecology, Hamad Medical Center, Doha, Qatar; bObstetrics and Gy-
necology, UBC, Vancouver, BC, Canada.

OBJECTIVE: The negative impact of old age on the outcome of IVF is
well known. On the other side, there is limited information on the effect of
young and extremely young age alike. The objective of this study was to
compare the outcome of ART treatment between young and extremely young
women undergoing infertility treatment.

DESIGN: A retrospective study in a governmental hospital IVF Unit.
MATERIALS ANDMETHODS: 847 consecutive patients 30 years of age

or younger who underwent IVF-ET between 2012 and 2013 were included.
331 women were 26 years of age or younger underwent 331 cycles (group A)
and control group of 516 patients between age 27 and 30 (group B) who un-
derwent 516 IVF-ET cycles at the same time. Controlled ovarian stimulation
was performed using the long luteal phase GnRH-agonist protocol or antag-
onist protocol where appropriate. Embryo culture was .performed in the
usual fashion and embryo transfer (ET) was performed 48-120 hours post
retrieval. When available, only embryos of the highest quality were trans-
ferred. A pregnancy test was performed 14 days after ET. Clinical pregnancy
was defined as a gestational sac within the uterus on ultrasound.

RESULTS: Both groups were comparable regarding demographic fea-
tures. However group has a significantly lower BMI compared to group A
(28.5�6.6 vs. 29.9�6.7kg/m2, P¼ 0.003). The total dose of FSH used,
peak estradiole and endometrial thickness were comparable between the 2
groups. The number of mature oocytes (MII), fertilization rate, and the qual-
ity of the embryos available for transfer were comparable between the 2
groups as well. The clinical pregnancy rate was significantly lower in women
26 years of age or younger (group A) compared to (group B) with pregnancy
rate of 38.70% vs. 45.80% respectively; P¼0.042.

CONCLUSION: Extremely young women (26 years of age or younger
tend to have lower pregnancy rates compared to other good prognosis pa-
tients who are between 27 and 30 years of age. Extremely young women pur-
suing IVF should be made aware of the possibility of lower pregnancy rate.
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OPTIMIZING THE TIME INTERVAL BETWEEN HCG TRIG-
GERING AND OCCYTE RETRIEVAL IN DIFFERENT OVARIAN
PROTOCOLS IN ART: A PROSPECTIVE STUDY IN
VIETNAM. NViet Tien, N. Xuan Hoi. Vietnam National Hospital of Ob-
stetrics and Gynecology, Hanoi, Viet Nam.

OBJECTIVE: To determine the optimal time for occyte retrieval in long
protocol, flare up and antagonist protocols in terms of egg maturation, fertil-
ization, implantation and clinical pregnancy rates.
DESIGN: A prospective study was conducted at Vietnam National Center

for Reproductive Medicine.
MATERIALS AND METHODS: The study recruited 1049 patients un-

dergoing ICSI/ET. Inclusion criteria included maternal age % 38; FSH %
10 IU/L; IVF cycle attempt % 2; AFC >4; ovarian stimulated with rFSH.
uhCG of 10,000 IU was used for trigger. The time interval between hCG
injection and egg retrieval (T) was divided into four groups: T1 %35 h;
35h< T2 %36h; 36h<T3 %37h; T4 >37h. The primary outcomes were
occyte matuaration, fertilization, implantation and clinical pregnancy
rates.
RESULTS: There were 663 patients undergoing long protocol, 208 pa-

tients undergoing flare-up protocol, and 178 undergoing antagonist proto-
col. The characteristics of patients between time intervals in terms of
age, FSH, AFC, infertility duration were comparable. In long protocol, oc-
cyte matuaration rate was significantly lowest in group of T1 %35 h
(86.6%) compared to groups of T2, T3,and T4 (97.7%, 97.7% and
92.6% respectively). Fertilization rate was significantly highest in group
of 35h< T2 %36h (82.9%). The implantation and clinical pregnancy rates
were lowest in group of T1 %35 h. The optimal time for oocyte retrieval in
long protocol was from 35h to 36h. In flare-up protocol, occyte matuaration
rate was significantly lower in group of T1 and T4 (92.2% and 81.2%)
compared to groups of T2 and T3 (95.4% and 95.4%). Fertilization rate
was also significantly lower in groups of of T1 and T4 (70.9% and
69.2%) compared to groups of T2 and T3(85.9% and 85.2%). The implan-
tation and clinical pregnancy rates did not differ among the four groups.
The optimal time for oocyte retrieval in flare-up protocol was from 35h
to 37h. In antagonist protocol, occyte matuaration rate was significant
lowest in group of T1 %35 h (86.6%) compared to groups of T2, T3,and
T4 (97.7%; 97.7%;92.6% respectively). Fertilization rate was significantly
highest in group of 36h<T3 %37h (84.7%) compared to groups of T1 and
T2 (67.9% and 79.9%) . The implantation and clinical pregnancy rates did
not differ among the four groups. The optimal time for oocyte retrieval in
antagonist protocol was from 36h to 37h .
CONCLUSION: Occyte retrieval should not be performed before 35h after

hCG administration. The optimal time for oocyte retrieval should be from
35h to 36h in long protocol; from 35h to 37h in flare-up protocol, from
36h to 37h in antagonist protocol.
Supported by: The authors would like to thank Dr. Le Hoang, Dr. Le

Phuong Lan, Ms Nguyen Thi Minh, Dr.Nguyen Lien Huong, Mr. Ngo
Toan Anh, Mrs Nguyen Hong Hanh, Ms Hoang Thi Minh Phuong, and other
staff in Vietnam National Center of Reproductive Medicine for their kind
support to this research.
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ACCURATE EVALUATION OF RESCUE INTRACYTOPLASMIC
SPERM INJECTION BY THE OBSERVATION OF SECOND POLAR
BODY AND THE SPINDLE. R. Nakamura, A. Fukui, Y. Sasaki,
R. Fukuhara, H. Mizunuma. Department of Obstetrcs and Gynecology, Hir-
osaki University Graduate School of Medicine, Hirosaki, Aomori, Japan.

OBJECTIVE: It is important to evaluate the fertilization at the time of con-
ventional IVF to avoid the fertilization failure. It is widespread to use rescue
intracytoplasmic sperm injection (ICSI) for unfertilized oocytes. So we need
to evaluate the fertilization 4 to 6 hours after insemination using second polar
body. The purpose of this study is to evaluate the observation of second polar
body and the spindle for judgment of rescue ICSI in fertilization failure of the
conventional IVF.
DESIGN: Retrospective study.
MATERIALS AND METHODS: The study consisted of couples that un-

derwent IVF-ET. In the study group, we observed second polar body and the
spindle 4-6h after insemination to assess fertilization in 70 cycles (female age
37.9�4.4 years) between August 2013 andMarch 2014. In the control group,
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we observed only second polar body 4-6h after insemination to assess fertil-
ization in 147 cycles (female age 38.0�4.5) between July 2012 and July
2013. Rescue ICSI was performed on the unfertilized oocytes that we judged.
We evaluated the fertilization rate. The X2-test was used and differences were
considered significant at p<0.05.

RESULTS: The fertilization rate of the conventional IVF (2PN or 1PN)
was 65.8% (300/456) in the study group and 62.9% (556/884) in the control
group. The final fertilization rate with rescue ICSI (2PN or 1PN) was 72.1%
(329/ 456) in the study group and 68.1% (602/884) in the control group.
There was no significant difference in fertilization rate among both groups.
In the study group, total 456 oocytes were observed, oocytes with second po-
lar body and the spindle was 71.3% (325/456), oocytes with only second po-
lar body was 7.2% (33/456), oocytes without second polar body and the
spindlewas 19.1% (87/456) and 11 oocytes had difficulty in judgment. Fertil-
ization rate in each group was 92.6% (301/325), 84.8% (28/33), 45.9% (17/
37) and 54.5% (6/11).

CONCLUSION: Our results suggested that the observation of second po-
lar body only was useful for adaptation judgment of rescue ICSI. The process
to observe the spindle is complicated. If it is difficult to identify the second
polar body, the observation of the spindle is helpful to assess fertilization.
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RELATION BETWEEN ANEULPOIDY, EMBRYO MORPHOLOGY
AND MORPHOKINETIC PARAMETERS IN PGD/PGS
PATIENTS. A. Stecher,a M. Hruba,b L. Hradecky,b R. Vlckova,b

M. Zintz,a T. Kohoutek,b P. Vanderzwalmen,a B. Wirleitner,a

N. H. Zech.a aIVF Centers Porf. Zech, Bregenz, Vorarlberg, Austria; bIVF
Centers Prof. Zech-Pilsen, Pilsen, Czech Republic.

OBJECTIVE: Aneuploidy is one of the main reasons for implantation fail-
ure and spontaneous abortion, techniques for genetic analysis are invasive
and expensive. It is well accepted that embryo morphology correlates with
implantation rates, implying that embryo morphology may be a predictor
of chromosomal health. Recent publications indicate that kinetics in embryo
development are predictive for chromosomal status (1-3). We analysed the
predictive value of static morphological and cinematographic analysis for ge-
netic status in human embryos.

DESIGN: In a retrospective analyses we correlated the static morpholog-
ical appearance andmorphokinetic parameters with the genetic results of em-
bryos after PGD/PGS.

MATERIALS AND METHODS: We included 235 embryos from 44 cy-
cles allocated for PGD/PGS either due to parental translocations (82), or
recurrent implantation failure (153). Morphokinetics were monitored and
embryos were biopsied on day5. Genetic analysis was performed by aCGH
or FISH. Retrospectively, maternal age, kinetics, and morphology of em-
bryos, both static and dynamic, were correlated with PGD/PDS results.

RESULTS: Early cell devisions were delayed in aneuploid embryos, but
cutoff limits for t5, cc3, and t5-t2 (1-3) or static morphological evaluation
on day 2/3 were not predictive for euploidy. Embryos with blastulation after
96.2h were 21.5% more likely to be aneuploid. However, static morpholog-
ical evaluation of blastocysts had comparable and also statistically significant
predictive value, suboptimal quality blastocysts were 19.9%more likely to be
genetically abnormal. For unbalanced translocations a trend towards a lower
rate of embryos with unbalanced translocations was found when they were
classified as high quality blastocysts.

CONCLUSION: Kinetic of blastocyst formation and static morphological
evaluation of the blastocyst quality on day 5 were found to have a comparable
and statistically significant predictive value for aneuploidy. Combining both
parameters increased the predictive value, but still only 45% of all blastocysts
fulfilling both criteria (tBlast more than 96.2h and top morphology). In sum-
mary, blastocyst culture and static morphological observation currently appear
to be the best and most cost effective methods for the selection of embryos for
transfer. According to our results neither static nor kineticmorphology can suf-
ficiently predict euploidy for a clinical application at present.
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THE EFFECTOFDIFFERENT SYNTHETIC SERUMSUPPLEMEN-
TATION FOR FERTILIZATION MEDIA ON SPERM CAPACITA-
TION IN A SHORT INCUBATION PERIOD. T.-H. Lee,a,b,c

Y.-F. Shih,a C.-C. Huang,c M.-S. Lee.a,b,c aInstitute of Medicine, Chung
Shan Medical University, Taichung, Taiwan; bDepartment of Obstetrics
and Gynecology, Chung Shan Medical University Hospital, Taichung,
Taiwan; cDivision of Infertility, Lee Women’s Hospital, Taichung, Taiwan.

OBJECTIVE: It has been reported that albumin is capable to induce
sperm capacitation during in vitro culture. A meta-analysis suggests that
short incubation period is better than overnight incubation for IVF
outcome. In clinical practice, synthetic serum supplementation for fertiliza-
tion media is used to replace albumin for avoiding the contamination or
infection transmission. But the effect of synthetic serum supplementation
on sperm capacitation during short insemination period has not been inves-
tigated.
DESIGN: Experimetnal, splitting culture process for in vitro incubation.
MATERIALS AND METHODS: Spermatozoa from 30 men with normal

basic semen analysis were collected for this study and the spermatozoa from
a single patient were split and cultured in capacitating condition along with
the two synthetic serum supplementation [Serum Substitute Supplement
(SSS) and Serum Protein Substitute (SPS)] and two commercial fertilization
media [Queen advantage for fertilization (QF) and HTF media]. Sperm
motility was measured by computer assisted semen analysis. Acrosome reac-
tion and western blotting for tyrosine phosphorylation were utilized for eval-
uating sperm capacitation. The ROS levels of the serum supplementation was
measured by chemiluminenscence The ROS dynamics was observed for 180
minutes.
RESULTS: After 180 minutes of culture, the spermatozoa in QF+SPS me-

dia characterized with a lower motility [68.7 (38.2�88.4)%vs. 76.1
(58.9�89.2)% ], a lower percentage of acrosome reaction [27.7
(19.8�56.5)% vs. 45.0 (31.2�66.5)% ], and a lower level of tyrosine phos-
phorylation compared to those in HTF+SSS media. The QF and HTF media
featured similar levels of ROS [6436�823 vs. 6278�864 relative light unit
(RLU)]. However, HTF+SSS has a significant higher level of ROS than
QF+SPS in either culture media (11725�1172 vs. 6278�864 RLU). During
short incubation period, a persistent lower level of ROS was observed in
QF+SPS media for 180 minutes.
CONCLUSION: The synthetic serum supplementation exhibited varied

effect on sperm capacitation in a short incubation period. Such difference
may be associated with varied ROS dynamic during the short incubation
period.
Supported by: The research grants include NSC 99-2314-B- 040-009-

MY3 (TH Lee) from the National Science Council, Taiwan and
CSMU99OMA078 from Chang Shun Medical University (TH Lee).
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LIVE BIRTH RATES IN IVF HIGH RESPONDERS ARE HIGH
WHETHER USING AGONIST TRIGGER ALONE OR USING
DUAL TRIGGER IF INTENSIVE LUTEAL SUPPORT IS
GIVEN. R. Sherbahn, M. Catenacci. Advanced Fertility Center of Chi-
cago, Gurnee, IL.

OBJECTIVE: Investigate IVF live birth rates, pregnancy loss rates and
OHSS occurrence rates in high responders that had a pure agonist trigger
vs. a dual trigger.
DESIGN: Retrospective chart review.
MATERIALS AND METHODS: All 135 women under age 38 who used

their own eggs for IVF and who received either a pure agonist trigger or an
agonist trigger plus 1500-2000 units of HCG between November 2011 and
July 2013 were included. Patients were put in 2 groups based on their trigger
injections (pure agonist trigger or dual trigger). Cycle outcomes were
compared. Chi-square, Fisher’s exact test and T-tests were used for statistical
analysis.
RESULTS: The 2 groups had similar characteristics other than signif-

icantly higher AMH levels and resting antral follicle counts in the pure
agonist trigger group. The mean number of eggs retrieved, pregnancy
loss rates, live birth rates and the rate of OHSS development were
not significantly different between the pure agonist trigger group and
the dual trigger group. The live birth rate per egg retrieval was
52.6% in the pure agonist trigger group and 64.4% in the dual trigger
group. The difference was not statistically significant. There was a trend
for higher pregnancy loss rates in the pure agonist group (not signifi-
cant). When the pure agonist trigger group was split into 2 groups
with peak estradiol < 4000 pg/ml vs. > 4000 pg/ml the live birth
rate was significantly higher (p < 0.05) in the group with estradiol >
4000 pg/ml (19/45, 42.2% vs. 21/31, 67.7%).

CONCLUSION: Contrary to what has been reported, live birth rates
with IVF using a pure agonist trigger can be excellent. Live birth rates
are higher when using a pure agonist trigger if the peak estradiol is >
4000 pg/ml.
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THETRIGGEROFOOCYTEMATURATIONWITHHIGHDOSAGE
OF HCG DURING IVF STIMULATION NEGATIVELY AFFECT
OOCYTE / EMBRYOQUALITY IN PATIENTSWITH PEAK SERUM
ESTRADIOL LEVEL > 4,000 PG/ML. Y. Ying, L. Lam, J. Mayer,
S. Plosker. Obstetrics & Gynecology, University of South Florida, Tampa,
FL.

OBJECTIVE: 10,000 IU hCG (10K) has been routinely used for the induc-
tion of oocyte maturation during IVF cycle, but 5,000 IU (5K) may be a safer
dose in high responding patients. We compared embryo development, im-
plantation rate, and ongoing pregnancy rate/live birth rate in high responding
patients who received hCG 5K vs hCG 10K in donor and non-donor IVF cy-
cles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All high responders defined as patients

with peak serum estradiol > 4,000 pg/ml during IVF stimulation and <
age 40 who underwent IVF from September of 2006 to March of 2014
were included in the study. Patients who received 5K hCG (n¼101) were
compared with those who received 10K hCG (n¼104). Patient age, number
of oocytes retrieved, percentage of matured oocytes, fertilization rate, num-
ber of embryos transferred, percentage of embryos reaching blastocyst stage,
implantation rate and percentage of ongoing pregnancy/live birth were
compared between the two groups.

RESULTS: There were no significantly different in terms of patient’s
age, number of oocytes retrieved, percentage of matured oocytes,
fertilization rate and number of embryos transferred between the two
groups (P > 0.05). 42.7% of embryos in the hCG 5K group reached blas-
tocyst stage, compared with 36.1% in the hCG 10K group (P < 0.05).
Implantation rate in the hCG 5K was 38.1%, vs 25.2% in the hCG 10K
group (P < 0.01). The ongoing pregnacy/live birth rate in the hCG 5K
group was 57.4%, vs 39.4% in the hCG 10K group (P < 0.05). When
the non-donor cycles were separated from the donor cycles, the implanta-
tion and blastocyst rates in the non-donor cycles were 35.6% and 39.7% in
the hCG 5K group (n¼86), vs 23.3% (P<0.01) and 32.1% (P<0.05) in the
hCG 10K group (n¼71). In IVF cycles with donor eggs, the implantation
and blastocyst rates in the hCG 5K group (n¼15) were 56.7% and
59.9%, significantly higher than 30.3% and 44.4% in the hCG 10K group
(n¼34, P<0.05).

CONCLUSION: In high responders, the trigger of final oocyte maturation
with hCG 5K resulted in more embryos developing to blastocyst, higher im-
plantation rate, and higher ongoing pregnancy/live birth rate than did trigger
with hCG 10K. Given that higher blastocyst development and implantation
rates were seen in both donor and non-donor cycles, oocyte/embryo quality
may play a greater role in our observations than endometrial receptivity.
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HOPE AND REALITY: DHEA SUPPLEMENTATION IN POOR
RESPONDER REGARDING BOLOGNA CRITERIA. B. Ozmen,
M. Seval, D. Acar, M. Sonmezer, C. S. Atabekoglu, B. Berker. Obsteterics
and Gynecology, Ankara University, Ankara, Turkey.

OBJECTIVE: To investigate the effect of dehydroepiandrosterone
(DHEA) supplementation on ovarian reserve markers and in-vitro Fertiliza-
tion (IVF) cycle outcomes in poor responders.
DESIGN: Retrospective case controlled cohort study.
MATERIALSANDMETHODS: Totally 148 poor responders (<40 years-

old) fulfilling Bologna criteria were enrolled to the study. Of these 68 patients
were given DHEA supplementation (25 mg t.i.d.) for at least 12 weeks (max.
36 weeks) prior to their 2nd IVF cycle. The remaining 80 patients were
selected as BMI and age match control group from patients underwent IVF
in the same period. In all enrolled COS cycles, a flexible GnRH antagonist
with rFSH + hMG (225-300 IU/day) protocol was used. All data concerning
COS and laboratory outcomes were then compared, wherein the 1st and 2nd
cycle data was included in DHEA group.
RESULTS: Patient’s characteristics, day 3 features, COS and laboratory

outcomes in study and control population were all given in table 1.

CONCLUSION: DHEA supplementation might only reduce basal FSH
levels and cycle cancellation rates in poor responders. However, it may not
realistic to expect increased cycle outcomes regarding retrieved oocyte
numbers and clinical pregnancy rates with DHEA supplementation.
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EVALUATION OF CLINICAL OUTCOMES OF IN VITRO FERTIL-
IZATION(IVF) TREATMENT IN EXTREME POOR OVARIAN RE-
SPONDERS(PORS) WITH VERY LOW ANTIMULLERIAN
HORMONE(AMH) LEVEL. M. H. Kim, H. J. Jeong, M. J. You,
H. S. Kim, M. K. Chung, H. S. Lee. Seoul Rachel Fertility Center, Seoul,
Republic of Korea.

OBJECTIVE: Poor responders are one of the most challenging patients to
treat with IVF. Moreover, experiences in the treatment of extreme PORs are
limited so far. The aim of this study was to evaluate the clinical outcomes of
IVF in extreme PORs with very low AMH level less than 0.01ngl/ml.

GnRHa Alone
(n¼76)

Dual Trigger
(n¼59)

P
value

Age (y) 31.2 � 3.1 31.2 � 3.1 NS
BMI (kg/m2) 25.4 � 5.4 25.6 � 5.3 NS
Baseline FSH (mIU/ml) 6.4 � 1.8 6.6 � 1.6 NS
AMH (ng/ml) 5.8 � 3.3 4.2 � 2.7 p¼0.002
Antral follicle count (n) 44.4 � 18.3 31.5� 12.7 p<0.0001
Peak E2 (pg/ml 4064 � 1103 3098 � 525 p<0.0001
Oocytes retrieved (n) 20.0 � 6.3 18.0 � 6.0 NS
Embryos transferred (n) 1.8 � 0.4 1.9 � 0.3 NS
Positive pregnancy rate

(%)
60/76 (78.9%) 46/59 (78.0%) NS

Biochemical miscarriage
rate (%)

8/60 (13.3%) 3/46 (6.5%) NS

Clinical miscarriage rate
(%)

10/60 (16.7%) 5/46 (10.9%) NS

Ectopic pregnancy rate
(%)

2/60 (3.3%) 0/46 (0%) NS

Implantation rate (%) 73/137 (53.3%) 67/115 (58.3%) NS
Clinical pregnancy rate

per retrieval (%)
50/76 (65.8%) 43/59 (72.9%) NS

Live birth rate per
retrieval (%)

40/76 (52.6%) 38/59 (64.4%) NS

OHSS rate (%) 0/76 (0%) 1/59 (1.7%) NS

Values are expressed as either percentage or mean � SD.

Cycle and Laboratory Outcomes in all Groups

Parameter
Before
DHEA

After
DHEA Control p Value

Age (years) 35.8� 3.2 - 36.4 � 3.1 NA
BMI (kg/m2) 25.1 � 4.2 - 24.9 � 3.9 NA
FSH (mIU/ml) 16.4 � 7.5 a 12.7 � 8.9 a 14.9 � 7.2 0.05 a
LH (mIU/ml) 11.7 � 7.2 10.7 � 9.2 10.7 � 9.2 NS
E2 (pg/ml) 68� 48.1 58 � 22 62 � 27 NS
AMH (ng/ml) 1.18 � 0,9 1.22 � 1.05 1.07 � 0.8 NS
Antral Follicle Count 1.9� 2.0 2.4 � 2.7 2.3 � 1.6 NS
Serum oestradiol

concentrations on
HCG day (pg/ml)

965 � 484 1384 � 1056 1136 � 1005 NS

Endometrial thickness
on HCG day (mm)

7.8 � 2.9 7.9 � 2.5 8.1 � 2.2 NS

Total rFSH dose (IU) 2488 � 797 2360 � 790 2360 � 790 NS
Total HMG dose (IU) 1746 � 14361639 � 1319 1639 � 1319 NS
Stimulation days 11.3 � 2.9 11.6 � 3.2 11.6 � 3.2 NS
Follicles >14 mm (n) 3.5 � 1.9 5.4 �3.4 5.4 �3.4 0.06
Follicles >17 mm (n) 3.1 � 0.8 4.4 � 3.8 4.4 � 3.8 NS
Oocytes retrieved (n) 2.5 � 2.1 3.2 � 2.3 3.1 � 2.7 NS
MII oocytes (n) 2.2� 1.8 2.9 � 1.9 2.6 � 2.2 NS
Transferred embryos (n) 1.2 � 0.5 1.9 � 1.2 1.4 � 0.6 NS
Total cycle cancellation - 7/68 (10.2%)15/80 (18.7%)0.02
Clinical Pregnancy rate - 8/61 (13.1%)9/65 (13.8%) NS
Ongoing Pregnancy rates - 7/61 (11.2%)7/65 (10.7%) NS

P value was set at<0.05. a, statistical importance between DHEA before and
after groups
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DESIGN: Retrospective analysis in outpatient fertility clinic setting.
MATERIALS AND METHODS: From January 2013 to February 2014, a

total of 68 infertility patients whose AMH is less than 0.01ng/ml were
enrolled in this study. The age range was from 28 to 49 years and mean
age was 39.5�4.8. We did not exclude or reject the treatment if the patients
were all aware of that IVF treatment would be futile and accepted the failure
risks in many IVF steps. We initiated 170 cycles for IVF and accomplished
modified natural or mild stimulation protocol. Considering the several factors
like uterine and embryo factors, we chose fresh cycle embryo transfer or em-
bryo freezing for accumulated embryo transfer. Cycle cancellation rate,
oocyte retrieval rate, mature oocyte rate, fertilization rate(FR) were checked
on each step in IVF. In limited cases which were possible for embryo trans-
fer(ET), implantation rate(IR) and clinical pregnancy rate(CPR) were calcu-
lated to evaluate the meaningfulness of this treatment.

RESULTS: From 170 cycles initiated, cycle cancellation rate was 4.7%(8/
170) and oocyte retrieval rate was 63.0%(102/162). In all retrieved cases, total
collected oocytes were 143 and mean number of oocytes per retrieved cycle
was 1.4�0.8. The mature oocyte rate was 50.3%(72/143) and mean number
of mature oocytes per retrieved cycle was 1.2�0.7. After exclusion of degen-
erated oocytes, we performed the insemination procedure in 129 oocytes and
FR was 79.7%(102/128). Finally we performed ET in 34 cycles with a total of
61 embryos(mean number of embryo transfer was 1.79�0.86). IR was
13.1%(8/61) and CPR was 23.5%(8/34). After exclusion of patient whose
age is over 40, the IR was 25.9%(7/27) and CPR was 41.1%(7/17).

CONCLUSION: Extreme PORs with very low AMH level can be the can-
didates for IVF-ET treatment, if clinicians and patients both accepting the high
risk of cycle cancellation with lower rate of oocyte retrieval. Especially in the
group whose age is less than 40 years, IVF is an effective treatment option.
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OVARIAN STIMULATION DOES NOT DECREASE ENDOME-
TRIAL RECEPTIVITY IN LOW/AVERAGERESPONDERS: ACOM-
PARISON OF 6,348 FRESH AUTOLOGOUS VS. DONOR OOCYTE
IVF CYCLES FROM THE SART REGISTRY. J. S. Yeh,a

R. G. Steward,a M. P. Provost,a A. M. Dude,b K. S. Acharya,a

J. L. Eaton,a J. M. Goldfarb,c S. J. Muasher.a aDivision of Reproductive
Endocrinology and Infertility, Duke University Medical Center, Durham,
NC; bDepartment of Obstetrics and Gynecology, University of Illinois at Chi-
cago, Chicago, IL; cUniversity Hospitals Fertility Center, Beachwood, OH.

OBJECTIVE: Much of the existing evidence describing the potential detri-
ment of controlled ovarian hyperstimulation (COH) on fresh IVF success rates
is derived frompatientswith abundant ovarian reserve (1,2).The impact ofCOH
on low/average responders, however, is unclear. Therefore, in order to isolate
ovarian stimulation as a potential modifier of receptivity, we used a large na-
tional database to compare pregnancy outcomes in fresh autologous vs.
donor-recipient IVFcycles inyoungwomenwith low/average ovarian response.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We used data from the SART IVF reg-

istry from 2008-2010. Only cycles reporting 1-9 oocytes retrieved with pa-
tient age (donor and autologous) between 20-30 were included. Those with
1-4 and 5-9 oocytes were designated as low responders (LR) and average re-
sponders (AR), respectively. Any autologous or donor oocyte cycle with one
or more of the following was excluded: uterine factor, endometriosis, hydro-
salpinx or unexplained infertility. Cohorts were compared using multivariate

logistic regression with adjustments made for age, embryo stage and number
of embryos transferred.
RESULTS: Among LR, implantation, clinical pregnancy (CP) and live

birth (LB) rates were not significantly different between donor oocyte and
autologous cohorts. In AR, implantation and LB rates were similar, although
donor oocyte cycles were more likely to achieve CP (Table).
CONCLUSION: In contrast to high responders, recent national data suggest

that ovarian stimulation does not decrease uterine receptivity in patients with
lower oocyte yield.More research is needed to clarify the relationship between
ovarian stimulation and pregnancy outcomes after fresh embryo transfer.
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THE TRUE IMPACT OF ELEVATED PROGESTERONE ON THE
DAY OF HCG ON PREGNANCY RATES AFTER IVF: A COHORT
ANALYSIS OF MORE THAN 3,600 CYCLES. C. A. Venetis,a

E. M. Kolibianakis,b G. T. Lainas,c I. A. Sfontouris,c B. C. Tarlatzis,b

T. G. Lainas.c aWomen’s & Children’s Health, St. George Hospital, Univer-
sity of New South Wales, Kogarah, New South Wales, Australia; bUnit for
Human Reproduction, 1st Dept. of OB/Gyn, Medical School, Aristotle Uni-
versity of Thessaloniki, N. Efkarpia, Thessaloniki, Greece; cEugonia Unit of
Assisted Reproduction, Athens, Attica, Greece.

OBJECTIVE: The detrimental role of progesterone elevation (PE) on the
day of hCG for pregnancy achievement in fresh IVF cycles has been suggested
by many studies, although some clinicians still doubt the presence of such an
effect. Most of the studies have assessed the impact of progesterone (P) by uni-
variate analysis of observational data, thus ignoring any potential confounding
effect by other known predictors of pregnancy after IVF. The aim of this study
is to estimate the true effect of PE on the day of hCG on ongoing pregnancy
rates after removing any potential confounding effect.
DESIGN: Retrospective study.
MATERIALS AND METHODS: All fresh IVF cycles in which stimula-

tion was performed with gonadotrophins and GnRH analogues were
analyzed (N¼3,617). Multivariate regression analyses were performed in or-
der to evaluate the predictive performance of P concentration on the day of
hCG on the probability of ongoing pregnancy with and without taking into
account female age, number of oocytes retrieved, the number of embryos
transferred and the developmental stage of embryos at transfer (cleavage
vs. blastocyst) (‘‘known predictors’’). Additional analyses were performed
in order to estimate the impact of PE (>1.5 ng/mL) with and without taking
into account the aforementioned known predictors.
RESULTS: Progesterone elevation was observed in 247 cycles (6.8%,

95% CI: 6.1-7.7). Logistic regression analysis indicated that P concentration
was positively associated with the probability of ongoing pregnancy (OR:
1.29, 95% CI: 1.10-1.51), while PE was not associated with probability of
ongoing pregnancy (OR: 0.94, 95% CI: 0.70-1.25). However, in a multivar-
iate logistic regression analysis model in which the confounding effect of the
known predictors was removed, P concentration (OR: 0.68, 95% CI: 0.55-
0.82) and PE on the day of hCG (OR: 0.60, 95% CI: 0.43-0.82) were both
negatively associated with the probability of ongoing pregnancy.
CONCLUSION: Elevated P is independently associated with lower

ongoing pregnancy rates after fresh IVF cycles. Assessing the impact of P
on the day of hCG on pregnancy rates without accounting for potential con-
founders can lead to spurious conclusions and this might be a major source of
the discrepancy present in the published literature.
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STATE-SPECIFIC OVERVIEW OF 2011 U.S. ASSISTED REPRO-
DUCTIVE TECHNOLOGY (ART) TREATMENT OUTCOMES AND
CONTRIBUTION TO MULTIPLE-BIRTH, LOW BIRTH WEIGHT,
AND PRETERM INFANTS. S. Sunderam, D. M. Kissin, S. Crawford,
D. J. Jamieson, W. D. Barfield. Division of Reproductive Health, Centers
for Disease Control and Prevention, Chamblee, GA.

OBJECTIVE: To report state-specific ART procedures and compare ART
infant outcomes to all U.S. infant outcomes.
DESIGN: Population-based retrospective analysis.
MATERIALS AND METHODS: Data were obtained from CDC’s Na-

tional ART Surveillance System (NASS) and U.S. National Vital Statistics
System. The number of ART procedures performed per million women of
reproductive age (ARTutilization) and the average number of embryos trans-
ferred are reported for each state. Rates of elective single embryo transfers
(eSET) and ART-conceived multiple-birth, low birth weight, and preterm

Pregnancy outcomes of donor oocyte vs. fresh autologous IVF cycles in low and

average responders

Low Responders
(1-4 oocytes)

Donor oocyte
(n[146)

Autologous
(n[867) OR (CI)

Implantation % 27.4 27.7 1.19 (0.81-1.76)
Clinical Pregnancy % 44.5 41.0 1.31 (0.87-1.99)
Live Birth % 37.0 35.6 1.21 (0.79-1.85)

Average Responders
(5-9 oocytes)

Donor oocyte
(n[1,455)

Autologous
(n[3,880) OR (CI)

Implantation % 36.8 34.2 1.10 (0.97-1.25)
Clinical Pregnancy % 57.0 51.2 1.26 (1.10-1.45)*
Live Birth % 48.3 45.1 1.10 (0.95-1.26)

* ¼ p<0.05; OR: Odds ratio; CI: 95% Confidence interval
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infants are reported by state and plurality. The proportion of ART infants
among all infants, multiple-birth, low birth weight, and preterm infants
was calculated.

RESULTS: Among 3,994,670 infants born in 2011 in the U.S. and Puerto
Rico, 1.5 % (59,631) were conceived with ART (range: 0.2% in Puerto Rico
to 5% in Massachusetts). ART utilization among states ranged from 313 to
7,502 procedures per million women aged 15-44 years, and was higher than
the national rate of 2,401 in 11 of 50 states, many of which were located in
the northeast. The national eSET rate among women <35 years was 12.2%
(range: 1% in Idaho to 53% in Delaware). Approximately 46%, 31%, and
36% of ART infants were multiple-birth, low birth weight, or preterm infants
versus 3%, 8%, and 12% of all infants, respectively. The percentage of preterm
ART infants varied from 13% among singletons to 62% among twins and 97%
among triplets or higher-order multiples; comparable percentages for all in-
fants were 10%, 57%, and 93%, respectively. Nationally, ART contributed
to 20% of multiple-birth (range: 5% inMississippi to 41% in NewYork State),
6% of low birth weight (range: 1% in Puerto Rico to 15% in Massachusetts),
and 5% of preterm (range: 1% in Puerto Rico to 13% inMassachusetts) infants.

CONCLUSION: Wide variations among states were observed in the rates
of ART births, utilization, eSET rates, and the contribution of ART to multi-
ple-birth, low birth weight, and preterm infants. Twins and higher order in-
fants were approximately five and seven times more likely to be preterm
than were singletons for both ART and all infants. Among ART-conceived
infants, greater utilization of eSET, where appropriate, could reduce the
contribution of ART to multiple births and preterm delivery.
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EFFECT OF SPERMHEAD FIRST OR SPERM TAIL FIRST INJEC-
TION INTOOOPLASMONOOCYTE SURVIVAL, FERTILIZATION
AND EMBRYO DEVELOPMENT WITH PIEZO-ICSI IN HUMAN
OOCYTES. K. Hiraoka,a S. Kitamura,b M. Kuwayama.a aResearch and
Development Division, Repro-Support Medical Research Center, Tokyo,
Japan; bART Section, Niji Clinic, Tokyo, Japan.

OBJECTIVE: In human oocytes ICSI, it is believed that the sperm should be
injected from sperm head first into the ooplasm for fertilization. This is because
internalization of sperm into the ooplasm is initiated from sperm head in natural
fertilization. The ICSI procedure directly injects the sperm into the ooplasm and
bypasses the internalizationof spermhead into theooplasm, so theoocytescould
be fertilized if the sperm is injected from sperm tail first into the ooplasm. How-
ever, there is no report regarding ICSI results and embryo development of sperm
tail first into the ooplasm in humanoocytes. Therefore,we investigated the effect
of sperm head first injection or sperm tail first into the ooplasm on oocyte sur-
vival, fertilization, embryo development with Piezo-ICSI in human oocytes.

DESIGN: A prospective randomized study.
MATERIALS AND METHODS: Between June 2012 and June 2013, a to-

tal of 152 patients were randomly assigned to either sperm head first injection
group or sperm tail first injection group with Piezo-ICSI (PMM-150HJ,
PRIME TECH). Three hundred and forty two matured oocytes (75 patients;
mean age 38.3 � 4.3) were microinjected by sperm head first into ooplasm
and 290mature oocytes (77 patients, mean age 39.5� 4.6) were microinjected
by sperm tail first into ooplasm. The rates of oocyte survival, fertilization and
good quality day-3 embryo were compared. Good quality day-3 embryos were
defined as those having regular blastomeres, <20% fragments and those con-
taining at least 7 cells on day 3. Data were analyzed using Fisher’s exact test.

RESULTS: The rates of oocyte survival, fertilization, good quality day-3
embryo per fertilized oocytes of sperm head first injection group and sperm
tail first injection group were 99% (339/342) and 99% (288/290), 86% (294/
342) and 90% (262/290), 69% (202/294) and 68% (179/262), respectively.
There were no significant differences in the rates of oocyte survival, fertiliza-
tion and good quality day-3 embryo between the groups.

CONCLUSION: Sperm head first or sperm tail first injection into the oo-
plasm does not affect oocyte survival, fertilization and subsequent embryo
development with Piezo-ICSI in human oocytes.
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ENHANCEMENT OFMOUSE EMBRYO DEVELOPMENTAND IM-
PLANTATION BY A NOVEL PROSTACYCLIN-PRODUCING CO-
CULTURE SYSTEM – IMPLICATION TO HUMAN
IVF. J.-C. Huang,a W.-S. A. Wun,b K.-H. Ruan.c aObstetrics and Gyene-
cology, Texas Tech University Health Science Center, Lubbock, TX; bFertil-
ity Specialists of Houston, Houston, TX; cPharmacology, University of
Houston, Houston, TX.

OBJECTIVE: Iloprost, a stable analog of prostacyclin has been reported to
enhance human IVF success (1). Natural prostacyclin has short half life (3-8
minutes), which renderes experiments with naturally occurring prostacyclin
extremely difficult. Our objective was to test a novel de-novo prosatacyclin-
producing co-culture system and to determine its impact on embryo develop-
ment and implantation.
DESIGN: Prospective animal trial.
MATERIALSANDMETHODS: (A) Three to fiveweek old femalemice of

BL6/C3H mixed genetic backgrounds were used to generated 2-cell embryos
(5 units PMSG IP injection initially, 48 hours later 5 units of hCG and mate
with male; another 48 hours later, collect 2-cell embryos). Embryos were
randomly assigned to method contraol (no plasmid trasnfection), experimental
control (feeder layer trasfected with vector) and experimental group (feeder
layer transfected with plasmid containing COX-2/PGIS fusion nucleotide).
The percentages of completely hatched embryos were compared 96 hour later.
(B) Two-cell embryos prepared as above were cultured for 48 hours with
feeder layer ransfected with plasmid with (experimental) and without (control)
COX-2/PGIS fusion nucleotide (2) before transferring to gestational carriers.
The number of gestation sacs were compared 72 hours later. Student’s t-test
was used for statistical analysis.
RESULTS: In embryo hatching experiment, 50 of the 109 method control

embryos hatched completely, 51 of the 110 experimental control embryo
hatched completely, and 72 of the 108 experimental embryos hatched
completely (p¼0.0028, HR: 1.44, 95% CI: 1.13-1.83). In co-culture/embryo
transfer experiment, there were 96 and 94 embryos in control and experi-
mental groups, respectively. Experimental group had more late blastocyst
(43 vs. 28 p¼ .024) and fewer morular staged embryos (30 vs. 54,
p<0.001). After transferring togestational carriers there were significantly
more gestation saces in the experimentla group.

Prostacyclin producing feeder layer enhances embryo implantation

Control Experimental p

No. embryos transferred 96 94 n.s.
No. gestation sacs 32 50 0.008*

* HR 1.60, 95% CI:1.14-2.24

CONCLUSION:De-novo synthesized prostacyclin from feeder layer cells
enhances embryo development and implantation. This serves as a model to
provide de-novo synthesized prostacyclin in human IVF culture system.
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THE EFFECT OF EMBRYO TRANSFER DAY OXYTOCIN ANTAG-
ONIST INFUSION ON IVF OUTCOMES: A SYSTEMATIC REVIEW
AND META-ANALYSIS. M. S. Kim,a S. K. Kim,a J. R. Lee,a,b

B. C. Jee,a,b C. S. Suh,a,b H. Choi,c S. H. Kim.b aObstetrics and Gynecology,
Seoul National University Bundang Hospital, Seongnam, Gyeonggi-do, Re-
public of Korea; bObstetrics and Gynecology, Seoul National University Col-
lege of Medicine, Seoul, Republic of Korea; cObstetrics and Gynecology,
Inje University Sanggyepaik Hospital, Seoul, Republic of Korea.

OBJECTIVE: Several studies demonstrated that transferred embryos
could be expelled due to uterine peristalsis and uterine contraction on embryo
transfer day was inversely related to the pregnancy rates. Recently there have
been increasing attempts of application of oxytocin antagonist (OA, Atosi-
ban) to enhance the pregnancy rate, especially in patients with recurrent im-
plantation failure. The objective of this study was to evaluate the effect of
embryo transfer day OA supplementation on IVF outcomes through a sys-
tematic review and meta-analysis.
DESIGN: Systematic review and meta-analysis.
MATERIALS AND METHODS: A computerized search was conducted

using three online databases (Cochrane Central Register of Controlled Trials
(CENTRAL) in the Cochrane Library, Medline, and Embase). Databases
were searched to April 2014 without restriction by language or publication
status. A combination of the following key words was used in the search:
(atosiban or oxytocin antagonist or oxytocin receptor antagonist or oxytocin
receptor) and (embryo transfer or IVF or ICSI or implantation). Studies were
selected according to predefined inclusion criteria and meta-analyzed using
Review Manager 5.2. Only randomized controlled trials (RCTs) were
included in this study.
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RESULTS: A total of 156 studies were reviewed and assessed for eligi-
bility. Three RCTs including 340 patients met the selection criteria. OA infu-
sion on embryo transfer day was associated with an increased pregnancy rate
(odds ratio (OR)¼2.18; 95% confidential interval (CI) 1.40 to 3.41,
p¼0.0006) and an increased implantation rate (OR ¼1.83; 95% CI 1.31 to
2.55, p¼0.0003).

CONCLUSION: The results of this meta-analysis using the current litera-
ture available suggest that use of OA on embryo transfer day improves clin-
ical pregnancy rate and implantation rate. Further large scaled prospective
randomized studies are needed to confirm these results.
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DONOR OOCYTE PREIMPLANTATION GENETIC SCREENING
FOR SEX SELECTION: FEWER EMBRYOS TRANSFERRED
WITHOUT DECREASING PREGNANCY RATES. J. Barritt,a,b

A. S. Q. Kathiresan,c M. Shamonki,c H. Danzer,a,b M. Surrey,a,b

S. Ghadir,a,b W. Chang,a,b C. Wambach,a,b J. Crofoot,a,b D. Johnson,a,b

D. Hill.a,b aART Reproductive Center, Beverly Hills, CA; bSouthern Califor-
nia Reproductive Center, Beverly Hills, CA; cUCLA Dept of OB/GYN, Los
Angeles, CA.

OBJECTIVE: The objective of this study was to compare pregnancy out-
comes in oocyte donor IVF cycles that did and did not involve preimplanta-
tion genetic screening (PGS) for sex selection.

DESIGN: Retrospective data analysis from a single large private fertility
clinic.

MATERIALSANDMETHODS: Analysis of 318 donor oocyte IVF cycles
between 2010 and 2013was performed. PGS using array comparative genetic
hybridization was performed on day 5 blastocyst. Embryo transfers were per-
formed on day 5 without PGS (n¼245) or on day 6 if PGS was performed
(n¼73). Parametric and nonparametric statistical analyses were used to eval-
uate differences.

RESULTS: Therewas no difference in mean donor age, number of oocytes
or mature oocytes retrieved, fertilization, or number of embryos cryopre-
served. Twenty-three percent of cycles involved PGS, in which, the euploid
rate was 57.6%. There was no significant difference in pregnancy rates (no
PGS vs. PGS: 59.2% vs. 56.2%; p¼0.65). Interestingly, there were signifi-
cantly fewer embryos transferred in cycles that involved PGS (1.7 � 0.7
vs. 1.4 � 0.6; p<0.001).

CONCLUSION: Donor oocyte PGS performed for sex selection did not
significantly alter pregnancy rates. However, performing fresh embryo trans-
fer on day 5 without PGS vs. day 6 with PGS could have significantly
impacted these findings due to uterine receptivity differences. The signifi-
cantly reduced number of embryos transferred after PGS may be associated
with decreased chances of multiple pregnancies. Additionally, by only trans-
ferring genetically normal embryos we decreased possible pregnancy com-
plications from the transfer of undiagnosed embryos. Larger studies are
needed to determine if sex selection PGS in donor cycles, with freezing of
all embryos for future frozen embryo transfer, is associated with better pa-
tient outcomes.

P-553 Wednesday, October 22, 2014

INTRACYTOPLASMIC SPERM INJECTION (ICSI) ON DAY-1 DE-
LAYED MATURATION OOCYTES RESULTS IN POOR EMBRYO
DEVELOPMENT IN THESE HIGHLY COMPROMISED
CYCLES. L. L. Kroener,a E. Goldstein,a D. Hill,b,c H. Danzer,b,c

M. Surrey,b,c S. Ghadir,b,c J. Barritt.b,c aObstetrics and Gynecology, Univer-
sity of California, Los Angeles, Los Angeles, CA; bSouthern California
Reproductive Center, Beverly Hills, CA; cARTReproductive Center, Beverly
Hills, CA.

OBJECTIVE: Previous studies have demonstrated significantly worse
clinical outcomes with ‘rescue’ ICSI performed after conventional fertiliza-
tion failure, but day-1 ICSI performed on delayed maturation oocytes in ICSI
cycles with higher rates of immature oocytes on day-0 remains to be inves-
tigated. The aim of this study is to evaluate embryo fertilization, development
and clinical utility of day-1 ICSI performed for delayed oocyte maturation as
compared with the day-0 ICSI fertilized embryos.

DESIGN: Retrospective data analysis from a single large private fertility
center.

MATERIALS AND METHODS: In 2,785 IVF cycles with ICSI between
1/2009 and 6/2013, 44 cycles were identified in which day-1 delayed ICSI

was performed. All embryos that had day-0 and day-1 ICSI from these cycles
were included. Cycles with failed conventional fertilization and rescue ICSI
were excluded. Day of ICSI was correlated with fertilization, blastocyst
development and likelihood the embryo would be transferred or frozen.
Comparisons were made using two-sample t-test and paired t-test.
RESULTS: The 44 cycles included 549 oocytes, of which 123 (30%)

had day-1 delayed ICSI and 363 (61%) had standard day-0 ICSI. There
was no difference in fertilization between day-1 ICSI and day-0 ICSI
(45.5% vs. 40.3%). However, blastocyst development was significantly
lower with day-1 ICSI compared with day-0 ICSI (5.7% vs. 18%,
P<0.02). Only 2.7% of day-1 ICSI embryos were transferred or cryopre-
served on day 5, 6 or 7 compared with 11.9% of day-0 ICSI embryos
(P<0.02). When comparing these 44 delayed ICSI cycles to all the other
2,741 ICSI cycles, no significant differences in maternal age or number
of oocytes retrieved were found. However, the delayed ICSI cycles did
have significantly fewer mature oocytes at retrieval (61% vs. 81%,
P<0.0001) and lower blastocyst development overall (13.3% vs.
46.9%, P<0.001).
CONCLUSION: Day-1 ICSI performed on delayedmaturation oocytes re-

sults in a very low 2.7% of embryos of sufficient quality to transfer or cryo-
preserve at the blastocyst stage. Cycles in which delayed ICSI was performed
had fewer mature oocytes, and a second round of ICSI on day-1 did not
improve outcomes in these highly compromised cycles. These poor day-1
ICSI outcomes do not justify the laboratory time, expense or increased em-
bryo time outside the incubator required for day-1 ICSI.
Supported by: NIH/National Center for Advancing Translational Science

(NCATS) UCLA CTSI Grant Number UL1TR000124.

P-554 Wednesday, October 22, 2014

ECTOPIC PREGNANCY RISK AFTER IN-VITRO FERTILIZA-
TION: IS THERE ANY DIFFERENCE BETWEEN FRESH AND
FROZEN-THAWED EMBRYO TRANSFERS? L. Londra,a

J. Garcia,a C. Moreau,a C. Alexander,b D. Strobino,a Y. Zhao.a aJohns Hop-
kins Medical Institutions, Baltimore, MD; bUCLA, Cedars-Sinai Medical
Center, Los Angeles, CA.

OBJECTIVE: In vitro fertilization (IVF) is associated with an increased
risk of ectopic pregnancy (EP) compared to spontaneous pregnancies. As a
result of controlled ovarian hyperstimulation (COH), fresh embryo transfers
(ET) occur in the context of supraphysiologic estradiol environment, whereas
frozen-thawed embryo transfers (FET) occur in the context of a hormonal
environment that is closer to a natural cycle. The aim of this analysis was
to compare the risk of EP after fresh ET with the risk of EP after FET.
DESIGN: Historical cohort study.
MATERIALSANDMETHODS: The Society for Assisted Reproductive

Technologies (SART) national database was used to identify all reported
pregnancies that resulted from fresh and FET between years 2008-2011
in the US. The primary outcome measure was the occurrence of EP in
fresh ET and in FET at the blastocyst stage. Multivariate logistic regres-
sion analysis was used to adjust for confounders and previously
described EP risk factors, including women’s demographics, type of
infertility diagnosis, COH characteristics, insemination and embryo
micromanipulation techniques, number of embryos per transfer and ultra-
sound use for ET.
RESULTS: A total of 126,041 IVF cycles with at least 1 blastocyst trans-

ferred were recorded, of which 40,394 (32%) were FETand 85,647 (67.95%)
were fresh ET. Fifteen percent of pregnancies (12% of fresh ET and 20% of
FET, p<0.0001) were only biochemically detected and 0.06% pregnancies
had unknown outcome and were not considered in the analysis. Of the
107,022 pregnancies, 98.6% were intrauterine (n¼105,549), 1.3% were EP
(n¼1,402) and 0.07% were heterotopic (n¼71). The proportion of EP and
heterotopic pregnancies combined was lower in FET cycles than in fresh
ET cycles (0.95% versus 1.56%, OR¼0.65 [0.60-0.72], p<0.001). After con-
trolling for age, race, gravidity, obesity, reasons for infertility including tubal
pathology, donor oocyte status and COH characteristics, the odds of EP re-
mained lower in FET cycles than in fresh ET cycles (OR¼0.58 [0.51-
0.67], p<0.001).
CONCLUSION: Compared to fresh ET, FET resulted in lower risk of

EP. Despite intrinsic limitations that analyses of a national database
with different practice modalities might have, it’s important to identify
segments in the IVF treatment that could be modified in order to mini-
mize the risk of EP in infertile couples. Additionally, the analysis of
IVF cycles provides an opportunity to enhance the understanding of the
physiopathology of EP.
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ECTOPIC PREGNANCY RATE INCREASES WITH THE
NUMBER OF RETRIEVED OOCYTES IN AUTOLOGOUS IVF
BUT NOT IN DONOR/RECIPIENT CYCLES: AN ANALYSIS OF
109,140 CLINICAL PREGNANCIES FROM THE SART
REGISTRY. K. S. Acharya,a C. R. Acharya,b M. P. Provost,a

J. S. Yeh,a R. G. Steward,a J. L. Eaton,a S. J. Muasher.a aDivision of Repro-
ductive Endocrinology and Infertility, Duke University Medical Center,
Durham, NC; bDepartment of Biostatistics and Bioinformatics, DukeUniver-
sity Medical Center, Durham, NC.

OBJECTIVE: The impact of supraphysiologic hormone levels resulting
from controlled ovarian stimulation on ectopic pregnancy (EP) risk is un-
clear. In an attempt to isolate ovarian stimulation as a potential modifier of
EP risk, we used a large and recent national registry to compare EP rates be-
tween fresh autologous and donor oocyte IVF cycles.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS:We used data from the 2008-2010 SART

registry. Only fresh autologous and donor oocyte cycles achieving clinical
pregnancy (CP) were used in our analysis. Cycles with a diagnosis of tubal
infertility were excluded. Cycles were divided into 6 cohorts based on the
number of oocytes retrieved, and the percentage of ectopic pregnancies
(defined as ectopic or heterotopic pregnancies) were calculated (Table). A
linear model was constructed to discern the relationship between the average
number of oocytes per category and the EP risk per clinical pregnancy.

RESULTS: There were 91,504 and 17,636 CPs reported among all autol-
ogous and donor oocyte cycles, respectively. In autologous cycles, EP rate
significantly increased as oocyte yield increased (P¼0.04). This association
was not found in oocyte recipients (P¼0.18).

Ectopic pregnancy rates by oocyte yield

Oocyte yield per cycle 0-5 6-10 11-15 16-20 21-25 >25 P value

% EP - Autologous cycles 1.65 1.77 1.89 1.82 1.89 1.92 0.04
% EP - Donor oocyte cycles 2.64 1.17 0.73 0.77 0.76 0.88 0.18

Note: EP - ectopic pregnancy; rates of EP are reported per 100 clinical preg-
nancies. P-values reflect the statistical significance of the predictive ability of
the number of oocytes per category.

CONCLUSION: Recent national data suggest that the rate of EP increases
with higher oocyte yield in autologous but not donor oocyte IVF cycles.
Further research is needed to determine if these differences can be attributed
to autologous ovarian stimulation.
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YOUNG DIMINISHED OVARIAN RESERVE (DOR) PATIENTS
HAVE GOOD IVF OUTCOMES. S. R. Pittenger, C.-N. Kao,
M. P. Rosen, M. I. Cedars, N. D. Tran. Center for Reproductive Health, Uni-
versity of California, San Francisco, San Francisco, CA.

OBJECTIVE: To determine if IVF success is reduced in young women
with a low number of eggs retrieved.

DESIGN: Retrospective chart review.
MATERIALS AND METHODS: Clinical records were examined for all

patients under 35 years of age undergoing IVF/ICSI with a fresh, cleav-
age-stage embryo transfer between January 2007 and December 2013 at
our university based practice. Patients who underwent a minimal stimulation
protocol were excluded. Data were collected on cycle characteristics and im-
plantation and pregnancy outcomes. SAS was used for statistical analysis. T
test and logistic regression were used for comparisons.

RESULTS: 519 cycles were included in the analysis, 28 with less than 5
oocytes retrieved and 491 with 5 or more oocytes retrieved. Implantation
rates (IR), pregnancy rates (PR), clinical pregnancy rates (CPR) and live birth
rates (LBR) were calculated, all controlled for number of embryos trans-
ferred. Women with fewer than 5 oocytes retrieved had significantly fewer
embryos transferred (ET) than those with 5 or more oocytes retrieved (1.7
vs 2.0, p<0.01). The implantation rates were not significantly different
(34% vs. 36%, p¼0.95). After adjusting for the number of embryos trans-
ferred, there was no difference in the pregnancy rate, clinical pregnancy
rate or live birth rate.

< 5 Oocytes R5 Oocytes p

N 28 491
AVG # Eggs Retrieved 3.18 14.02
AVG # ET 1.68 2.04 p<0.01
PR (%) 46 57 0.75a

CPR (%) 43 53 0.86a

IR (%) 34 36 0.95a

LBR (%) 39 44 0.79a

a. adjusted for number of embryos transferred

CONCLUSION: YoungDOR patients whomake it to retrieval have a good
prognosis with IVF. While declining follicle number is associated with lower
implantation and higher miscarriage rates among older women undergoing
IVF, the same is not true for young women with DOR. With fewer oocytes
retrieved, young DOR patients are likely to have fewer embryos for transfer,
but the embryos they have, appear to have the same probability of implanting
and resulting in a healthy pregnancy. Additionally, pregnancy and live birth
rates following cleavage-stage transfers in this group are very good, indi-
cating that there is still a role for day 3 transfers in an era of increasing use
of extended culture.
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ESTRADIOL LEVEL AS A PARAMETER FOR OPTIMAL OVULA-
TION TRIGGER DAY IN IVF/ICSI CYCLES. A. P. Melnick,a

E. M. Murphy,a A. Khalifa,b R. Elias,a Z. Rosenwaks.a aThe Ronald O. Per-
elman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell
Medical College, New York, NY; bFaculty of Medicine, Alexandria Univer-
sity, Elazareeta, Alexandria, Egypt.

OBJECTIVE: To determine whether the time interval from E2 of 400 pg/
mL to trigger has an effect on IVF cycle and pregnancy outcomes.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: IVF cycles in women younger than 35

years oldwith peakE2 of 1500-2500 pg/mLwere analyzed. For accurate calcu-
lation of oocyte maturity, only ICSI cycles were included. hCG was used to
trigger ovulation according to our center’s sliding scale. Cycles were stratified
into two groups: hCG less than four days from an E2 of 400 pg/mL and hCG at
least four days from an E2 of 400 pg/mL. Outcomes measured included total
and mature oocyte yield, fertilization rate, implantation rate, embryo grade,
blastocyst rate, and clinical pregnancy/live birth rates. Statistical analysis
included c2 and t tests. P<0.05 was deemed statistically significant.
RESULTS: We analyzed 965 IVF cycles from January 2006 to September

2011. Trigger occurred at less than four days from E2 of 400 pg/mL in 94 cy-
cles and at least 4 days from E2 of 400 pg/mL in 871 cycles. The two groups
were similar in terms of age, BMI, and lead follicle size at trigger. Peak E2

was significantly higher in the <4 days group. There were no differences
in number of oocytes retrieved, number of mature oocytes retrieved, embryo
grade, and fertilization rate. Blastocyst and implantation rates were signifi-
cantly higher in the <4 days group. There was a trend toward higher clinical
pregnancy and live birth rates in the<4 days group, though this did not reach
statistical significance.

<4 Days R4 Days

N 94 871
Age 30.9�2.7 30.8�3.1
BMI (kg/m2) 22.6�5.4 22.9�7.0
Lead Follicle at HCG (mm) 18.7�1.5 18.9�1.7
Peak E2 (pg/mL) 1822�1.5 *2029�404
#Oocytes Retrieved 14.5�5.9 14.0�5.7
#Mature Oocytes Retrieved 11�4.8 10.9�4.9
Fertilization Rate 0.74�0.23 0.73�0.49
Best Embryo Grade (Day 3) 1.84�0.76 1.86�0.77
Blastocysts/Cycle (%) *36.2 23.7
Implantation Rate *0.46�0.39 0.37�0.39
#Transferred 2.2�0.69 2.1�0.69
Clinical Pregnancy/Cycle (%) 70 62.8
Live Birth/Cycle (%) 57.4 47

*P<0.05
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CONCLUSION: In good responders, triggering ovulation less than 4 days
from an estradiol level of 400 pg/mL leads to higher blastulation and implan-
tation rates and likely higher clinical pregnancy and live birth rates. Further
studies are needed to determine whether these findings hold true in other pa-
tient cohorts.
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PROSPECTIVE VALIDATION OF A TIME-LAPSE BASED ALGO-
RITHM FOR EMBRYO SELECTION. S. P�erez, I. Rubio,
B. Aparicio, D. Beltr�an, V. Garc�ıa-L�aez, M. Meseguer. IVF Laboratory, In-
stituto Universitario IVI Valencia, University of Valencia, Valencia, Spain.

OBJECTIVE: To validate a publishedmorphokinetic algorithm (Meseguer
et al., 2011) for embryo selection by time-lapse technology.

DESIGN: Prospective, randomized, triple blinded, controlled study. This
study includes 930 patients undergoing IVF.

MATERIALS AND METHODS: Patients were randomly divided into a
control group (patients whose embryos developed in a conventional incu-
bator (SI) and were assessed only by conventional morphological criteria)
and a study group (in which embryos were cultured in the time-lapse moni-
toring system (TMS) EmbryoScope (Fertiiltech, Aahrus, DK) and were eval-
uated using a hierarchical morphokinetic model). The morphokinetic model
establishes five embryo categories based on precise timing of cell division.
Embryo implantation rate (IR) was evaluated in eachmorphokinetic category
in the TMS group or morphological criteria in the SI group.

RESULTS: We observed a direct relationship between morphokinetic cat-
egories and implantation potential in TMS group. Also a direct relationship
was observed between morphology categories and implantation rates in SI.

Table 1

Embryo morphokinetic
category (TMS)

Implantation
Rate
(%)

Embryo morphology
category (SI)

Implantation
Rate (%)

A (n¼202) 52.9 I (n¼72) 38.8
B (n¼82) 43.9 II (n¼224) 35.7
C (n¼119) 39.5 III (n¼146) 24.7
D (n¼58) 29.3 IV (n¼27) 11.1
E (n¼51) 13.7 V (n¼0) -

Results were only referred to those embryos with known implantation (KID
embryos).

CONCLUSION: Our study has demonstrated that the embryo incubation
and selection in the integrated TMS Supported by the use of a multivariable
morphokinetic model improves embryo selection and the reproductive
outcome in comparison with a standard incubator (SI) embryo culture
and selection based exclusively on morphology. The observed increase in
clinical parameters may have multiple explanations, as the increased infor-
mation on embryo development for qualitative evaluation of morphology
and the use of quantitative morphokinetic parameters for selecting viable
embryos. This is the first prospective validation of a time-lapse based algo-
rithm.

P-559 Wednesday, October 22, 2014

ICSI PRACTITIONER, TECHNIQUE AND EQUIPMENT: DO
THESE FACTORS AFFECT FERTILISATION OUTCOME, EM-
BRYO QUALITY OR MORPHOKINETICS? G. Danielle,
M. Escriba, C. Cook, C. Hickman. Embryology, Boston Place Clinic, Lon-
don, Marylebone, United Kingdom.

OBJECTIVE: To establish whether ICSI factors (a) equipment (I3 vs In-
tegraTi, Research Instruments), (b) practitioner and (c) technique during
ICSI, affect fertilisation outcome, embryo quality and morphokinetic param-
eters.

DESIGN: This observational study was undertaken in a private IVF clinic
setting as part of the validation process. A prospective blind sibling study
design was used where practitioners interchanged between the ICSI equip-
ment for a balanced design.

MATERIALS AND METHODS: For objectives (a) and (b), 160 mature
oocytes derived from 22 patients were injected by two practitioners.
Oocytes from each patient were randomly split to be injected either using
the I3 (n¼ 82) or the IntegraTI (n¼78) systems. For objective (c), two tech-
nicians (not the practioners) independently assessed the videos of 108
individual ICSIs from 17 patients with an average age of 39.4 years and
average cycle number of 1.8 for four individual techniques: injection
symmetry, oolemma breakage, furrow persistance and oolemma breakage.
Injected oocytes were cultured in an Embryoscope� to assess PIs and mor-
phokinetics. Continuous data (morphokinetics) were analysed using a
generalised linear mixed model (assessed parameter¼ICSI rig*practi-
tioner), with patient as the random factor. Categorical data (Performance
Indicators, PIs) were assessed using Chi-square test and considered signif-
icant where p<0.05. All embryos were selected for transfer blindly in rela-
tion to treatment.
RESULTS: For objective (a), PIs [fertilisation (72%vs67%), degeneration

(7%vs6%), 3PN (2%vs1%), proportion of embryos with even first cell divi-
sion (78%vs74%) and overall embryo utilisation rate by day 5 (63%vs52%)]
were not significantly affected by treatment (I3 vs IntegraTi respectively).
The proportion of embryos selected for transfer was two times higher for
I3 compared to IntegraTI embryos (27%vs12%,p<0.05). The morphokinetic
data indicates that the time to reach cell stages from two cells to hatching
blastocyst (t2, t3, t4, t5, t6, t7, t8, tsC, tsB, tB, teB, tHB) were not significantly
different between the two systems. I3 embryos had longer CC2 compared to
IntegraTi embryos (mean�standard deviation: 10.7�5.2h vs 7.2�6.1h re-
spectively,p¼0.004), and the difference in S2 was not significant
(1.7�2.9vs3.5�5.5h,p¼0.06). None of the assessed parameters were
affected by practitioner or ICSI technique.
CONCLUSION: This study suggests that ICSI practitioner and injection

techniques assessed do not affect fertilisation or embryo morphokinetics,
although ICSI equipment can have an effect on embryo morphokinetics.
Supported by:Research Instruments provided ICSI needles and holders for

this study.
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THE EFFECT OF HEPATITIS B AND C ON SEMEN PARAMETERS
IN ART. C. Harrity,a D. A. Vaughan,a,b E. Mocanu.a aHari Unit, Dublin,
Ireland; bOb-Gyn, Tufts Medical Center, Boston, MA.

OBJECTIVE: Data in the literature suggests viral infections such as HBV,
HCV have a negative effect on semen parameters, although evidence is not
compelling. We sought to assess semen parameters in patients with active
or chronic hepatitis B, a past history of hepatitis B, or active or chronic hep-
atitis C undergoing ART.
DESIGN:A retrospective electronic database and single chart review of all

ART cycles undertaken from January 2000 through December 2012 in a sin-
gle, hospital based academic ART unit in Ireland.
MATERIALS AND METHODS: Between January 2000 through

December 2012, all male patients seropositive for active hepatitis B (HBsAg
+, anti-HBc +, IgM anti-HBc +), chronic hepatitis B (HBSAg +, anti-HBc
+, IgM anti-HBc -), a past hepatitis B infection (anti-HBc +, antiHBs -) or
active or chronic hepatitis C (anti-HCV +, +/- detectable HCV RNA) were
identified and age matched against controls, ratio of 1:1. Semen parameters
analyzed: sample volume, count, motility and morphology. SPSS v21.0 was
used for statistical analysis with t-test used to compare mean with chi-squared
analysis used to interpret proportions. P values represent the case compared to
corresponding control value with p<0.05 considered statistically significant.
RESULTS: Over the study period, 93 men were identified as having active

or chronic hepatitis B, 239with evidence of past hepatitis B infection and 152
men with evidence of active or chronic hepatitis C infection. Semen sample
volume of cohort- mean 2.8cc for all patients with either active/chronic HBV,
past HBV or active/chronic HCV, comparable to our control group (mean
3.1cc). Sperm count of our cohort - mean 30.2, 32.5 and 32.7 million/cc
for patients with active/chronic HBV, past HBV or active/chronic HCV
respectively, comparable to our control group (mean 33.7 million). Sperm
motility of cohort- mean 45.8, 44.9 and 46.7 % for all patients with active/
chronic HBV, past HBVor active/chronic HCV respectively, comparable to
our control group (mean 47.9%). Sperm morphology of our cohort we noted
the mean to be 86.4, 92.5 and 89.6% for patients with active/chronic HBV,
past HBV or active/chronic HCV respectively, comparable to our control
group (mean 93.6%). None of the above differences reached statistical signif-
icance.
CONCLUSION: While there is some evidence in the literature that viral

infections such as hepatitis B and hepatitis C have a detrimental effect on

e322 ASRM Abstracts Vol. 102, No. 3, Supplement, September 2014



semen analysis parameters in an ART setting, our data does not reveal any
statistically significant difference when compared to age matched control
in an Irish ART setting.

CRYOPRESERVATION AND FROZEN EMBRYO TRANSFER
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COMPARING PREGNANCY OUTCOMES AND LIVE BIRTH
RATES OF FRESH AND FROZEN-THAWED SINGLE BLASTO-
CYST TRANSFERS, ASSESSING ENDOMETRIAL RECEPTI-
VITY. A. Ersahin,a L. Kupelioglu,a J. Ozcan,a A. I. Gonenc,a

S. S. Ersahin,b O. Dulger,b E. Ergul,b K. Savan.a aIVFDepartment, Medical-
park Bahçelievler Hospital, Istanbul, Turkey; bObstetrics and Gynecology
Department, Medicalpark Bahçelievler Hospital, Istanbul, Turkey.

OBJECTIVE: To compare success rates between fresh elective single blas-
tocyst transfers (eSBT) and frozen-thawed SBT (fSBT) in the same cohort of
young normoresponder patients to assess endometrial receptivity. We aimed
to investigate the potential effects of controlled ovarian hyperstimulation
(COH) on endometrial receptivity by comparing outcomes between fresh
eSBT and fSBT.

DESIGN: Prospective cohort study in a private fertility center.
MATERIALS AND METHODS: Of 255 patients receiving a fresh eSBT,

92 came for a fSBT in our center from January 2011 to April 2013. Fresh and,
when required, frozen ETwere performed subsequently in the same cohort of
patients. Clinical and ongoing pregnancy rates, implantation and live birth
rates were the main outcome measures. Normality of distributions was
checked with Kolmogorov-Smirnov test. Statistically significant differences
in continuous variables were determined using the Student’s t test and Mann-
Whitney U test, as appropriate. Chi-squared and Fisher’s exact tests were
used to analyze categorical data. P values of <0.05 were considered statisti-
cally significant.

RESULTS: Of the 255 normoresponder young patients receiving an eSBT,
147 had a positive bhCG result (57.65%) and 142 a clinical pregnancy
(55.69%). Among the 108 patients with a negative bhCG test, 92 came for
a fSBT and 67 had a positive bhCG result (72.83%) and 65 a clinical preg-
nancy (70.65%). Both biochemical and clinical pregnancy rates were signif-
icantly increased (p¼0.012 and p¼0.013, respectively) in the fSBT.
Although not statistically significant ongoing pregnancy (60.87% vs.
52.94%) and live birth rates (59.87% vs. 48.63%) were increased in fSBT
compared to fresh cycles.

CONCLUSION: The clinical pregnancy rate was significantly higher for
the fSBT than in the fresh group. Although not statistically significant,
due to the small sample size, the ongoing pregnancy rate is 7% and the
live birth rate is 9% higher in the fSBT than the fresh eSBT group,
even though fSBT were performed with the ‘‘second best’’ blastocyst,
possibly pointing out that the endometrial receptivity is altered by the
COH regimen.
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THE EFFECT OF HEPATITIS B AND C ON OVARIAN
RESERVE. D. A. Vaughan,a,b C. Harrity,a E. Mocanu.a aHari Unit, The
Rotunda Hospital, Dublin, Ireland; bOb-Gyn, Tufts Medical Center, Boston,
MA.

OBJECTIVE: Data are conflicting regarding whether assisted reproduc-
tive outcomes are impaired by viral infections such as hepatitis B and C.
We sought to ascertain whether ovarian reserve was diminished in patients
with active or chronic hepatitis B, a past history of hepatitis B, or active or
chronic hepatitis C undergoing ART.

DESIGN: A retrospective electronic database and single chart review of all
ART cycles undertaken from January 2000 through December 2012 in a sin-
gle, hospital based academic ART unit in Ireland.

MATERIALS AND METHODS: All female patients who were seroposi-
tive for active HBV (HBsAg +, anti-HBc +, IgM anti-HBc +), chronic HBV
(HBSAg +, anti-HBc +, IgM anti-HBc -), a past HBV (anti-HBc +, antiHBs -)
or active or chronic HCV (anti-HCV +, +/- HCV RNA) were identified.
These were age matched against controls ratio of 1:5. Ovarian reserve was
assessed using serum AMH, FSH and AFC. SPSS v21.0 was used for statis-
tical analysis with t-test used to compare mean with chi-squared analysis
used to interpret proportions. P <0.05 was significant.

RESULTS: Over the study period, 93 women were identified as having
active or chronic hepatitis B, 56 women were identified as having evidence
of past hepatitis B infection and 115 women were identified as having evi-
dence of active or chronic hepatitis C infection. The mean ages among or
cohort were 35.5, 35.8 and 35.7 years respectively. These were aged matched
against a control group whose mean age was 35.7 years and comprised 1320
women. Mean AMH levels of our cohortwere noted to be 15.5, 16.7 and 18.3
pmol/L for patients with either active/chronic HBV, past HBV or active/
chronic HCV respectively. These were comparable to our control group
(mean AMH 15.1pmol/L). Mean FSH levels among our cohort were 6.2,
7.9, 8.2 iU/ml for patients with either active/chronic HBV, past HBV or
active/chronic HCV respectively. These were comparable to our control
group (mean FSH 8.1 iU/ml). Mean AFC among our cohort were 7.6, 8.3,
9.2for patients with either active/chronic HBV, past HBV or active/chronic
HCV respectively. Again, this was similar to our control group (mean AFC
8.5). None of the above difference reached statistical significance.
CONCLUSION: Although there is some data to suggest viral infections

such as HBVand HCVmay affect ART success rates, our study demonstrates
that there is no evidence to suggest diminished ovarian reserve in patients
with past/current evidence of HBVor HCV infection among an Irish cohort.
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AN OUTCOME EVALUATION OF VITRIFIED AND DRY-SHIPPED
BLASTOCYSTS CREATED AT A CRYO DONOR EGG
BANK. C. M. Larsen,a C.-C. Chang,a J. Linn,a S. Hamilton,b

D. Shapiro,a Z. P. Nagy.a aReproductive Biology Associates, Atlanta, GA;
bISIS Regional Fertility Centre, Mississauga, ON, Canada.

OBJECTIVE: Cryo donor egg-banks are becoming an increasingly popu-
lar treatment option instead of fresh oocyte donation. Recipients have vitri-
fied donor oocytes shipped to their ‘‘home IVF center’’, where they will be
used for treatment. Alternatively, recipients can send frozen partner sperm
to the donor egg-bank for oocyte insemination. High quality embryos are cry-
opreserved and then shipped to the recipient’s ‘‘home IVF Center’’, where a
‘‘frozen embryo transfer’’ (FET) is performed. Because this treatment option
is relatively new, there is not much data available. Therefore, the objective of
the study was to analyze FET outcomes of vitrified and shipped embryos
from a cryo donor egg-bank.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: From November 2010 to January 2014,

embryos were created using vitrified donor oocytes (from 85 donors, younger
than 30 years) and frozen-thawed sperm obtained from the recipient’s part-
ner. After warming the donor oocytes, insemination was performed 3-4 hours
later by ICSI. Blastocysts were vitrified on Day 5 and/or Day 6, and then
transported via dry shipper to the designated center. Clinical outcomes
were collected and analyzed.
RESULTS: 103 egg warming cycles were performed (7.72 +/- 3.11 eggs/

cycle) at the donor egg-bank center. 88.9% of eggs survived, 82.9% fertil-
ized, and 60.2% developed to the blastocyst stage (353 blastocysts were vitri-
fied and shipped). FET cycles were performed at the ‘‘home IVF center’’. In
FET cycle #1 therewere a total of 118 embryos transferred, and in FETCycle
#2 there were a total of 43 embryos transferred. Not all 103 recipients re-
turned for a first or second FET cycle. Outcomes are shown in the table.
N¼ # of patients that had a transfer.

FET Cycle Outcomes

FET Cycle #1 N¼92 FET Cycle #2 N¼42

Avg. # Embryos
Warmed � S.D.

1.28 � 0.45 1.02 � 0.15

Avg. # of Embryos
Transferred � S.D.

1.28 � 0.45 1.02 � 0.15

Implantation Rate 49.15% 46.51%
Clinical Pregnancy Rate 63.04% 47.62%

CONCLUSION: Embryo creation with donor oocytes at a cryo donor egg-
bank and subsequent FET cycles at the ‘‘home IVF Center’’ of the recipient
demonstrate favorable outcomes. Thus, embryo creation is a promising and
practical treatment that can be considered as an alternative option to vitrified
donor oocyte shipping.
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COST EFFECTIVENESS OF UTILIZING CRYO-BANK OOCYTES
VERSUS FRESH DONOR OOCYTES IN AN ANONYMOUS
OOCYTE DONATION PROGRAM. J. T. Thorne, A. F. Bartolucci,
B.-S. Maslow, C. A. Benadiva, J. C. Nulsen, L. L. Engmann. Obstetrics
and Gynecology, University of Connecticut Health Center, Farmington, CT.

OBJECTIVE: Advances in cryopreservation have led to comparable
ongoing pregnancy rates in oocyte donor in vitro fertilization (IVF) cycles
utilizing either cryo-bank oocytes or fresh oocyte donation. We evaluated
the cost effectiveness of utilizing cryo-bank donor oocytes compared to
that of fresh donor oocytes in an anonymous oocyte donation program.

DESIGN: Calculation of cost effectiveness ratios using retrospective data.
MATERIALS AND METHODS: Cycles performed at a large university-

based center during the time period of February 2013 through March 2014
were evaluated. 31 cryo-bank donation cycles and 23 fresh oocyte donation
cycles (including 7 shared cycles) were included. Patients undergoing a cryo-
bank cycle received on average 6 (4-8) oocytes per cycle. Patients undergoing
a fresh donor cycle received on average 15 (8-39) oocytes per cycle. An
ongoing pregnancy was considered a viable pregnancy past 12 weeks of
gestational age. Patients unable to achieve an ongoing pregnancy in their
initial cycle and had frozen embryos available were assumed to undergo a
subsequent frozen embryo transfer cycle. The ongoing pregnancy rate per
frozen embryo transfer for our model was 60%. Cumulative pregnancy rates
were calculated as the percentage of patients in each group who achieved an
ongoing pregnancy in their initial cycle or subsequent frozen embryo trans-
fer. Average cost without insurance coverage of a fresh oocyte donor cycle,
shared fresh cycle, cryo-bank cycle, and frozen embryo transfer at our center
is $32,187.50, $21,673.75, $19,000.00, and $4,500.00, respectively. Cost per
ongoing pregnancy was calculated as total cost in each group divided by the
cumulative number of ongoing pregnancies. Chi square test was used to eval-
uate categorical data. A p-value <0.05 was considered statistically signifi-
cant.

RESULTS: The two groups had equivalent ongoing pregnancy rates (61%
vs. 61%, p¼0.98) in their initial cycle. Fresh cycles resulted in more patients
having frozen embryos compared to cryo-bank cycles (88% vs. 27%, p< .01).
There was no significant difference noted in cumulative ongoing pregnancy
rates between the two groups (82% vs. 63%, p¼0.13). Average cost per cu-
mulative ongoing pregnancy was $30,280.61 in the cryo-bank cycle and
$37,378.52 in the fresh cycle.

CONCLUSION: Although fewer oocytes are available and fewer embryos
are frozen in cryo-bank cycles, it still may offer a more affordable option of
having a baby compared to a fresh oocyte donation cycle.
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ASSISTED HATCHING CLOSE TO INNER CELL MASS (ICM) IN-
CREASES CLINICAL OUTCOMES OF FROZEN-THAWED BLAS-
TOCYST TRANSFER CYCLES IN UNEXPLAINED OR
REFRACTORY REPEATED IMPLANTATION FAILURE
PATIENTS. M. J. Ryu, H. S. Kim, J. H. Lee, M. H. Kim, H. J. Jeong,
M. K. Chung. Rachel Fertility Center, Seoul, Korea.

OBJECTIVE: Failure of hatching has been proposed as one of the main rea-
sons of unsuccessful implantation. Recent randomized analysis presented that
assisted hatching (AH) increased pregnancy rate in frozen-thawed cycles.
Some studies showed that the rate of complete hatching was significantly
higher in ICM-AH group than trophectoderm (TE)-AH group. This study
was conducted to assess whether the site of laser assisted hatching (LAH)
could affect to the clinical outcomes of frozen-thawed blastocyst transfer cy-
cles in unexplained or refractory repeated implantation failure (RIF) patients.

DESIGN: Retrospective comparative study. From December 2012 to
December 2013, all of 115 patients (age; 26-43 yrs) were enrolled in this
study. Blastocysts were vitrified after LAH at the randomly decided site,
either close to ICM or TE. Clinical outcomes of 115 patients (128 cycles)
transferred with frozen-thawed blastocyst were analyzed according to the
site of AH.

MATERIALSANDMETHODS: Correction of etiologic factors was tried.
RIF was defined as failure to achieve pregnancy after more than two cycles of
transfer in IVF/ICSI. Categories of infertility factors were divided into 3
groups; female, male and unexplained factor. Unexplained factor was defined
as failure to find any plausible etiology. 20-25mm opening by LAH was per-
formed before vitrification of blastocyst, closed to ICM or TE. Blastocysts
were thawed the day before blastocyst transfer. Clinical outcomes were sta-
tistically analyzed with X2 test and t-test.

RESULTS: Overall data, between two groups (ICM-LAH, TE-LAH),
there were no significant differences in clinical pregnancy rate (CPR: ICM;
51.9% (29/59) vs. TE; 41.2% (30/72), P¼0.2546) and implantation rate
(IR: ICM; 37.5% (36/96) vs. TE; 32.2 % (39/161), P¼0.1181). However,
in RIF (ICM; 3.8�1.2, TE; 4.2�1.9) patients, the ICM-LAH group was pre-
sented significant higher clinical outcomes (CPR: ICM; 61.5% (8/13) vs. TE;
27.3% (7/24), P¼0.0314, IR: ICM; 47.7% (9/19) vs. TE; 22.0% (9/41),
P¼0.0457). Also, female and male factor group were not showed significant
differences between two groups. But ICM-LAH group was showed signifi-
cant differences in unexplained patients (CPR: ICM; 77.8% (8/10) vs. TE;
22.2% (2/10), P¼0.073, IR: ICM; 64.7% (11/17) vs. TE; 17.6% (3/17),
P¼0.0053).
CONCLUSION: Assisted hatching close to ICM of frozen-thawed blasto-

cyst presented significantly higher clinical outcomes than assisted hatching
close to TE in patients who were underwentR2 RIF or who were diagnosed
as unexplained. Further evaluation of detailed hatching process will be neces-
sary according to the site of AH.
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THAWING CRYOPRESERVED OOCYTES: GENETIC SCREENING
OF THAWED OOCYTES AND ONGOING PREGNANCY SUCCESS
RATE. Y. G. Kramer, K. N. Goldman, B. Hodes-Wertz, J. Buldo-Lic-
ciardi, D. H. McCulloh, J. A. Grifo. NYU Fertility Center, NYU Langone
School of Medicine, New York, NY.

OBJECTIVE: To compare clinical outcomes after Oocyte thaw (OOT)
with and without preimplantation genetic screening (PGS), and to compare
those outcomes with those of In Vitro Fertilization (IVF) with PGS.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 270 previously cryopreserved oocytes

from 15 patients (27-42 years) were thawed/warmed, fertilized, cultured to
blastocyst, and underwent trophectoderm biopsy on days 5 or 6 for analysis
of ploidy by array comparative genomic hybridization (a-CGH) prior to
transfer (OOT/PGS). 96 blastocysts were analyzed for ploidy. Only normal
euploid embryos were transferred of embryos biopsied on days 5 or 6.
OOT/PGS cycle outcomes were compared with 646 previously cryopre-
served oocytes (OOT/No PGS) from 67 patients as well as 1416 blastocysts
analyzed by a-CGH from 233 IVF/PGS cycles. Only patients’ first OOF
/thaw (or warming) /PGS or IVF/PGS cycles were included. Donor egg cases
were excluded from analysis. Cryopreservation and IVF/PGS cycles
occurred between February 2007 and January 2014, thaw or warming cycles
between June 2010 and March 2014. Outcomes included implantation rate
(IR), clinical pregnancy rate (CPR) and ongoing pregnancy rate (OPR).
CPR was defined by ultrasound-visualized sac. Patient cycle parameters
were compared. ANOVA and X2 were used for analysis (p<0.05).
RESULTS: OOT/PGS cycles led to a better IR (50%), CPR (53%), and

OPR (60%) compared with OOT/No PGS and similar to that of IVF/PGS,
despite a greater number of embryos transferred in the OOT/No PGS group
(p¼ 0.0001). Initial analysis showed significant difference in age groups.
Data adjusted for age (37+/- 3 years) maintained significance for IR, CPR
and OPR (p<0.05). When groups were age adjusted no differences were
noted in cycle parameters or euploidy rates. While IVF/ PGS results differed
from OOT/No PGS, OOT/PGS was not significantly different than either of
the groups for IR, CPR or OPR (X2 p<0.05).

Clinical outcomes from OOF cycles with and without PGS in comparison to

IVF cycles with PGS

OOT with
PGS

(n¼15)
OOT without
PGS (n¼67)

IVF with
PGS (n¼233)

p-
value

Implantation Rate 50% 25% 66% 0.0004*
Clinical pregnancy rate 53% 45% 69% 0.0016*
Live birth and ongoing

pregnancy rate
60% 43% 64% 0.0047*

CONCLUSION: PGS in conjunction with OOT yields IR, CPR and OPR
comparable to those observed for IVF/PGS. Due to the preliminary nature of
this work, we expect ongoing data will reinforce conclusive significance for
OOT/PGS application.
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COMPARISONOFTHESAFETYANDEFFICIENCYINVITRIFICA-
TION OF MOUSE AND HUMAN EMBRYOS BETWEEN OPEN
DEVICE-CRYOLOOPAND CLOSED DEVICE-RAPID-I. H.-J. Kim,
J.-H. Kim, J.-H. Yoo, G.-Y. Kim, H.-J. Chi. I-Dream Center, Mizmedi
Hospital, Seoul, Korea.

OBJECTIVE: To compare safety and efficiency in vitrification of mouse
and human embryos between the use of closed type carrier (Rapid-i) and
open type carrier (Cryoloop).

DESIGN: A prospective study.
MATERIALS AND METHODS: Eight-cell and blastocyst stages mouse

embryos were vitrified-warmed using Cryoloop and Rapid-I carriers, and
then cultured to compare the safety of the carriers with the survival and devel-
opmental rates of themouse embryos. TUNEL assay was performed to assess
DNA damage of the mouse embryos vitrified-warmed. Of the 267 human em-
bryos vitrified-warmed on day 3 using Cryoloop and Rapid-I, 179 embryos
were transferred. The efficiency of the carriers was investigated by compar-
ison of the survival and pregnancy rates of the human embryos.

RESULTS: The survival rates of 8-cell and blastocyst stage embryos
vitrified-warmed by using the Rapid-I (99.8% and 96.7%, respectively)
were comparable to those obtained by using the Cryoloop (100% and
97.4%, respectively). Blastulation rates of the 8-cell stage embryos vitri-
fied-warmed by Cryoloop and Rapid-I were 89.9 and 93.2%, respectively.
Hatched out rates of the mouse blastocysts vitrified-warmed by Cryoloop
and Rapid-I were 68.9 and 70.2%, respectively. Quantitative analysis for
DNA damage of the mouse embryos showed that there was no difference
in the percentage of TUNEL positive cells (DNA damaged cells) between
the Cryoloop and Rapid-I groups. Although the intact survival rate of hu-
man embryos vitrified-warmed by Cryoloop (79.7%) was significantly
higher than the rate of Rapid-I (64.3%, p<0.05), there was no difference
in the clinical pregnancy rate between the Cryoloop (50%) and Rapid-I
(54%) groups.

CONCLUSION: We confirmed the safety of the Rapid-I carriers with the
high survival and developmental rates of the vitrified-warmed mouse em-
bryos. Moreover the efficiency of the Rapid-I in the vitrification of human
embryos was confirmed by the stable clinical pregnancy rate. Therefore,
we suggest that use of the closed type carrier could maintain the proper preg-
nancy rate without the potential risk of cross contamination.
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EMBRYO RESCUE: OUTCOME FROM VITRIFIED BLASTO-
CYSTS ARISING FROM EMBRYOS UNSUITABLE FOR CRYO-
PRESERVATION ON DAY 3. M. Sol�e,a C. Rosello,a C. Gonz�alez,a

M. Boada,a F. Mart�ınez,a C. Buenaventura,a A. Veiga.a,b aDepartment of
Obstetrics, Gynaecology and Reproduction, Hospital Universitari Quir�on
Dexeus, Barcelona, Spain; bCenter of Regenerative Medicine (CMRB), Bar-
celona, Spain.

OBJECTIVE: To establish the developmental potential and implantation
rate of embryos unsuitable for cryopreservation on day 3.

DESIGN: Retrospective study between 2010-2013. We included all em-
bryos that were not considered suitable for cryopreservation on day 3 and
were cultured to the blastocyst stage for cryopreservation. Blastocyst rate
and implantation rate were analysed to establish the developmental potential
of these embryos.

MATERIALSANDMETHODS: A total of 2615 embryos from 1027 pa-
tients were cultured to the blastocyst stage for cryopreservation. This
group is constituted of embryos with < 6 blastomeres, and/or > 30% frag-
mentation, and/or >13 blastomeres, and/or multinucleation. Cleaving em-
bryos that did not show fertilisation signs (2 pronuclei) on day 1 were also
included. These embryos were classified in 5 categories: slow rate devel-
oping embryos, fragmented embryos, fast developing embryos, multinu-
cleated embryos and embryos with no signs of fertilization on day 1.
Chi-Square Test was used to compare proportions between groups. We an-
alysed the results of blastocyst vitrified/warming cycles performed with
such blastocysts between 2010-2013. Clinical pregnancy was determined
by the observation of positive foetal cardiac activity at 6 weeks of
gestation.

RESULTS: There were 520 patients from IVF and 507 from oocyte dona-
tion. A total of 2615 embryos were cultured in sequential media (Vitrolife,
Sweden) of which 571 reached the blastocyst stage (21.8%). Fast rate devel-

oping embryos (n¼642; 23.5%) and those with no signs of fertilization
(n¼117; 25.6%) obtained similar blastocyst rate than multinucleated em-
bryos (n¼1135; 28.3%). A significantly lower blastocyst rate was obtained
with slow developing embryos (n¼575; 7.8%) and highly fragmented em-
bryos (n¼146; 16.4%) (p<0.05). Out of 67 vitrified blastocyts, 61 (91.0%)
survived. Fifty vitrified-warmed blastocyst transfers were performed. Twenty
pregnancies were achieved. The overall implantation rate was 41% (25/61),
reaching 46.8% in the group of blastocysts coming from multinucleated em-
bryos on day 3 (22/47).
CONCLUSION: Embryos with slow rate developing embryos, fragmented

embryos, fast developing embryos, multinucleated embryos and embryos
with no signs of fertilization on day 1 can be rescued for cryopreservation
by culture until blastocyt stage and subsequent vitrification with good results
in terms of blastocyst, survival and implantation rate after warming and
transfer.
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CLINICAL RESULTS COMPARISON OF FRESH AND VITRIFIED
OOCYTES BY INTRACYTOPLASMIC SPERM INJECTION WITH
TESTICULAR SPERM (TESE-ICSI). Y. Nakajo,a Y. Sato,a

H. Hattori,a T. Kyoya,a Y. Nakamura,a M. Takahashi,a N. Matsukawa,a

C. Shitara,a T. Takeuchi,b K. Kyono.a,b aKyono ART Clinic, Sendai, Miyagi,
Japan; bKyono ART Clinic Takanawa, Minatoku, Tokyo, Japan.

OBJECTIVE: We evaluated the clinical efficacy of vitrified oocytes and
fresh testicular sperm in TESE-ICSI for azoospermic patients.
DESIGN: Retrospective study.
MATERIALS ANDMETHODS: The subjects were 284 couples with 323

oocyte-retrieval cycles for TESE-ICSI at Kyono ART Clinic from January,
1996 to December, 2013. These were divided into 2 groups: group I (vitrified
oocytes + fresh testicular sperm) in 73 cycles and group II (fresh oocytes +
fresh testicular sperm) in 250 cycles. We assessed the fertilization rate
(FR), embryo development, and pregnancy rate (PR) in the two groups
including cases of obstructive azoospermia (OA), non-obstructive azoo-
spermia (NOA) and Klinefelter’s syndrome (KS).
RESULTS: In group I, the survival rate of oocytes after warming was

88.2% (412/467). There were no significant differences in fertilization
rate (57.9% vs. 64.9%), good quality embryo rate (37.9% vs. 38.6%),
blastocyst formation rate (45.3% vs. 53.2%), good quality blastocyst
rate (19.5% vs. 20.8%), pregnancy rate (33.3% vs. 42.2%) or miscarriage
rate (24.3% vs. 22.4%) between group I and group II under OA, NOA
and KS.
CONCLUSION: Many studies have shown more positive results after

oocyte vitrification than after slow freezing procedures. In this study, there
are no significant differences between fresh and vitrified oocytes with
TESE-ICSI. The use of vitrified unfertilized oocytes should be recommended
for wide medical treatment.
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THE DECREASE OF E2 (SERUM ESTRADIOL) LEVEL AT DAY
FOUR AFTER ET (EMBRYO TRANSFER) MEANS SOMETHING
IN FTET(FROZEN-THAWED ET) CYCLES. C. Yue, C. Fang,
W. Li, T. Li, R. Huang, X. Liang. The Reproductive Center, The Sixth Affil-
iated Hospital of Sun Yat-sen University, Guangzhou, Guangdong, China.

OBJECTIVE: To determine the chemical pregnancy rate(ChPR), clinical
pregnancy rate(ClPR) and miscarriage rate within 12 weeks(MisR) of
FTET (Frozen-thawed ET) cycles with or without E2 decrease at day 4 after
ET.
DESIGN: Retrospective study.
MATERIALS ANDMETHODS: A total of 2882 FTET cycles with E2

tested within 5 days before and after ET, among them 12.88%(156/
1211) of natural cycles(NC) with an E2 decrease and almost half of
the hormone replacement treatment(HRT) cycles(42.67%, 713/1671)
with an E2 decrease. The ChPR, ClPR and MisR of the E2 increase
group and E2 decrease group were analyzed, then multivariate logistic
regressions were performed to determine the factors that influenced the
outcomes.
RESULTS: In NC cycles, the E2 decrease group had slightly less em-

bryos transfer (1.81�0.68 vs. 1.94�0.66, p¼0.030), decreased ChPR
(48.08 vs. 59.34%, p¼0.009), ClPR (34.44 vs. 51.07%, p<0.001), E2 at
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day 4 after ET (173.1(26.1-2047) vs. 327.0(67-2485), Mann-Whitney U
test(U-test) p<0.001), E2 variation value(61.8(0.9-2031) vs. 134.4(1-
2164), U-test p<0.001) as well as Progesterone level at day 4 after
ET(P, 18.7(4.1-60) vs. 26.4(0-263.9), U-test p<0.001) differed signifi-
cantly compared with E2 increase group. In HRT cycles, only the E2 at
day 4 after ET (186.7(10-2556) vs. 257.7(47.2-6101), U-test p<0.001)
and the E2 variation value (54.9(0.3-3044) vs. 71.1(0.1-2524.8), U-test
p<0.001) were statistically different from the E2 increase group. Other
factors including age, infertile years, BMI, basal FSH were not signifi-
cantly different. When analyzed by multivariate logistic regression, fac-
tors influenced ChPR in NC cycles were age, embryo transfer numbers,
embryo developmental stage and E2 increase group (OR (Odd Ration):
1.237, 95% CI (confidential interval): (1.065,1.437)), and factors influ-
enced the ClPR are the same with a greater OR for E2 group(OR:
1.368, 95% CI: (1.171,1.597)). In HRT cycles, only the E2 level at day
4 after ET had a minor effect on the ChPR and ClPR (both OR was
1.000). The MisR was only influenced by age, basal FSH, BMI and em-
bryo developmental stage.

CONCLUSION: E2 decrease at day 4 after ET does not influence the clin-
ical pregnancy and early stage miscarriage in HRT FTET cycles, but it indi-
cates decreased clinical pregnancy rate in natural cycles. The P and variation
of E2 level in FTET cycles would not affect the early pregnancy loss.

Supported by: This study was funded by the National Natural Science
Foundation of China (81070495) and Guangdong Natural Science Founda-
tion (S2013010013404).
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SERUM PROGESTERONE TRENDAFTER DAYOF TRANSFER AS
POSSIBLE PREDICTOR OF LIVE BIRTH IN FRESH IVF
CYCLES. J. K. Blakemore, J. D. Kofinas, D. H. McCulloh, J. Grifo.
Reproductive Endocrinology and Infertility, New York University, New
York, NY.

OBJECTIVE: Progesterone(P4) levels on day of transfer have been shown
to be a possible predictor of live birth outcome. Our objective was to deter-
mine if a change in serum progesterone from day 19(day of transfer) to day
28 predicts birth outcomes in fresh IVF cycles.

DESIGN: Retrospective chart review.
MATERIALS AND METHODS: We performed a retrospective analysis

of fresh IVF cycles from 2010 to 2013 at the NYU Fertility Center. Patients
who used crinone or whose progesterone dose was increased were excluded,
resulting in a total of 332 patients analyzed. Primary outcomes were percent
change in serum progesterone (%DP4), live birth rate, missed abortion, and
biochemical pregnancies. Statistical analyses included receiver operator
curves and chi-squared tests as well as t-tests of means.

RESULTS: The incidence of live birth or ongoing pregnancy (LBOPR)
was associated with the percent change in P4 between day 19 and day
28. An ROC curve assessing the ability of %P4 to predict LBOPR had
an area under the curve of 0.704. A cutoff for %DP4 of 10% drop from
day 19 to 28 was used to segregate patients into two groups. Group A
(with %DP4 of 10% or more drop) had significantly poorer outcome

than Group B (with %DP4 that rose or with a drop of less than 10%)
26% versus 63%, respectively. (p< 0.001, RR 0.42 [0.31-0.56]. Compari-
son of these groups for pregnancy losses (missed abortion and biochemical
pregnancies) was not significant (21% vs. 16%, respectively, p <0.16, RR
1.34 [0.85-2.12]). Patients in Group A had lower levels of serum progester-
one on day 19 (30.54�19.18 vs 64.66�43.2, p<0.001). Table 1 demon-
strates these outcomes as well as characteristics of both groups.
Subgroup analysis of any patient with a decrease in P4 demonstrated that
a change in p4 was statistically significant (p<0.01) at 10%, 20%, 30%
and 40% decreases.

CONCLUSION: A 10% or greater drop in serum progesterone between
day 19 and day 28 is associated with decreased rates of live birth and ongoing
pregnancy in fresh IVF cycles, despite a ‘‘normal’’ serum progesterone level
on day of transfer.
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COMPARATIVE STUDY OF IVF OUTCOMES USING DONOR OO-
CYTES VITRIFIED ‘‘IN-HOUSE’’ AND VITRIFIED AT ‘‘OUTSIDE
LOCATION’’. C. Davis, J. Linn, C.-C. Chang, R. Straub, D. Shapiro,
Z. P. Nagy. Reproductive Biology Associates, Atlanta, GA.

OBJECTIVE: Oocyte donation is a frequently used treatment option for
IVF patients for different reasons including diminished ovarian reserve, dimin-
ished oocyte quality, a history of repeated pregnancy loss, and the risk of trans-
mitting genetic diseases. Traditionally, oocyte donation has been performed
‘‘fresh’’, matching donor and recipient at the same time. However, recipients
can now also opt to use donors, whose oocytes were cryopreserved at different
‘‘donor egg banks’’. It is still to be established if there may be differences in
outcomes depending if ‘‘in house’’ vitrified or ‘‘outside location’’ vitrified,
and shipped, donor eggs are used. Therefore, the purpose of this study was
to compare recipient outcomes from patients that used vitrified eggs from
‘‘in-house’’ oocyte donors vs ‘‘outside location’’ center donors.
DESIGN: Retrospective data analysis.
MATERIALSANDMETHODS: This study included 1238 cycles of our

in-house recipients, of which 1175 were with in-house donors and 63 with
donors from an outside location. Data on both groups of donors and recip-
ients was recorded from September 2006 to January 2014. The donor/
recipient outcomes were compared using unpaired t-test and chi-square
tests (at the level of P<0.05) whenever appropriate to determine any
significant difference between the in-house center and outside location
donors.
RESULTS: See table.

In-House Donors vs Outside Location Donors

IN HOUSE
DONORS-IN

HOUSE
RECIPIENT

OUTSIDE
LOCATION
DONORS-IN

HOUSE
RECIPIENT

#CYCLES 1175 63
#DONOR CYCLES 444 52
DONOR AVG. AGE �SD 25.8 �2.8 25.8 �3.1
PATIENTAVG. AGE �SD 40.9 �4.71 40.6 �3.9
AVG. # MII WARMED �SD* 6.2 �1.85 7.0 �1.0
SURVIVAL RATE 91.0% 89.4%
FERTILIZATION RATE 85.0% 83.8%
BLASTOCYSTS RATE 66.2% 63.0%
AVG. # EMBRYOS

TRANSFERRED*
1.5 �0.54 1.2 �0.4

IMPLANTATION RATE 51.3% 48.0%
CLINICAL PREGNANCY

RATE
61.6% 57.1%

*P<0.5

CONCLUSION: Patients that used in-house vitrified donor oocytes had
similar survival, blastocyst development, and implantation and clinical preg-
nancy rates then patients who use ‘‘outside location’’ vitrified donor eggs. It

Outcomes and characteristics of fresh IVF cycles compared by %P4 change

between days 19 and 28

Group A P4
drop >

10% (n ¼ 179)

Group B
P4 drop < 10%

(n ¼ 153) p value

LBR,OPR 26% 63% p < 0.001* RR
0.42 (0.31-0.56)

Missed Ab/
Biochem

21% 16% p ¼ 0.16* RR
1.34 (0.85-2.12)

Day 19 P4 30.54 � 19.18 64.66 � 43.2 p < 0.001**
Age 39.4 � 5.6 38.5 � 5.8 p ¼ 0.15**
# eggs retrieved 18.4 � 11.6 16.3 � 9.1 p ¼ 0.071**
# embryos

transferred
1.81 � 0.69 2.02 � 0.84 p < 0.05**

* ¼ Chi-Squared, ** ¼ T-test of means
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may be concluded that ‘‘in-house’’ and ‘‘outside location’’ vitrified donor oo-
cytes provide comparable outcomes overall.
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PI3K/PKC PATHWAY MEDIATES THE ALTERATION OF
AQP7 EXPRESSION AND LOCATION IN OOCYTE INDUCED BY
CRYOPROTECTANTS AND HYPEROSMOLAR STIMULA-
TION. Y.-J. Tan,a G.-L. Ding,a J. Sheng,b H.-F. Huang.a aReproductive
Medicine, International Peace Maternity and Child Health Hospital, School
of Medicine, Shanghai Jiao Tong University, Shanghai, China; bPathology &
Pathophysiology, School of Medicine, Zhejiang University, Hangzhou,
Zhejiang, China.

OBJECTIVE: To investigate molecular mechanisms of cryoprotectants and
hyperosmolar stimulating oocyte AQP7 expression and localization changes.

DESIGN: Detect the expression of AQP3, 7 and 9 in human and mouse
oocytes. Detect AQP3, 7 and 9 protein level after exposured in cryoprotec-
tants. Detect AQP7 location in hyperosmolar mediums. Investigate
signaling pathways of kinase and translation associated protein phosphory-
lation process of cryoprotectants regulating AQP7 expression and
localization.

MATERIALS AND METHODS: 1. AQP3, 7 and 9 mRNA and protein
were examined in oocytes. 2. AQP3, 7 and 9 protein level was detected af-
ter treated with ethylene glycol (EG) and DMSO respectively. Phosphory-
lation of CPEB and Aurora A were detected as above. 3. AQP7 was
detected in oocytes treatment with different hyperosmolar mediums. 4. Oo-
cytes were pretreatment with or without staurosporine, LY294002, U0126,
SP600125, respectively. AQP7, phosphorylation of CPEB and Aurora A
were detected in EG medium. 293FT cells which expressed GFP-hAQP7
or GFP were treated as above. 5. Co-localization of AQP7 and F-actin
was observed in oocytes. Their binding was examined. 6. Survival rates
of vitrificated oocytes were calculated after knockdown of AQP7. 7. In vitro
fertilization rates of thawed oocytes were compared between vitrified with
EG and DMSO.

RESULTS: 1. AQP3, 7, 9 were expressed in human and mouse oocytes.
2. EG and DMSO upregulated AQP7 protein level in oocytes, not AQP3
and 9. Phosphorylated CPEB and Aurora Awere increased in oocytes treat-
ment with EG, DMSO and sucrose, respectively. 3. Increased osmotic pres-
sure induced an increased AQP7 expression level and distribution at
membrane. 4. Staurosporine and LY294002 inhibited the effects of EG up-
regulating AQP7, phosphorylation CPEB and Aurora A expression in oo-
cytes. It was confirmed in GFP-hAQP7-expressed cells. 5. AQP7 binds
with F-actin in oocyte . 6. Survival rate of oocytes with knockdown of
AQP7 was significantly lower than that of control. 7. There was no differ-
ence in in vitro fertilization capacity between oocytes vitrified with EG and
DMSO.

CONCLUSION: Cryoprotectants upregulate the expression of AQP7, not
AQP3 and 9. Hyperosmolar stimulation increases AQP7 expression and al-
ters its distribution. PI3K/PKC pathway mediates the upregulation through
upregulating phosphorylation CPEB and Aurora A level. AQP7 is a neces-
sary protein in oocyte cryopreservation.

Supported by: National Basic Foundation of China (NO. 2011CB944502)
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THE CRYOAUGMENTATION EFFECT FROM 1017
AUTOLOGOUS FRESH ELECTIVE SINGLE BLASTOCYST
TRANSFERS AND 320 VITRIFIED/WARMED BLASTOCYST
TRANSFERS. J. Liebermann, Y. Wagner, R. Brohammer, M. Uhler,
C. Sipe, J. Rapisarda. Fertility Centers of Illinois, Chicago, IL.

OBJECTIVE: Throughout the three-decade history of in-vitro-fertiliza-
tion (IVF) treatment, elective single embryo transfer (eSET) has been the
exception, rather than norm. To compensate the low rate of implantation
for individual embryos and to achieve pregnancy rates higher than 50%,
the general practice is to systematically transfer multiple embryos in the
vast majority of patients. Because eSET is the only truly effective means
by which to avoid multiple pregnancy in IVF cycles, we looked at our
eSET program implemented in 2007 and the cumulative pregnancy rate af-
ter transfer of fresh and vitrified-warmed blastocysts (VET) in patients
treated with eSET, to evaluate the total potential of a stimulated cycle. In

addition, the augmentation potential of blastocyst vitrification was re-
viewed.
DESIGN: A retrospective analysis.
MATERIALS ANDMETHODS: A total of 1017 autologous eSET (mean

age 32.0�3.3) and 320 consecutive VET’s (mean age 32.1�3.1) after failed
fresh eSETon day 5 between 2007 and 2013 were reviewed. Oocytes had un-
dergone ICSI and then were cultured under low oxygen tension (5%) using a
single step media (Global (IVF Online) for extended culture. For cryoprese-
vation, laboratory protocols were followed including vitrification and warm-
ing of the blastocysts. To prepare patients for VET, both natural and hormone
replacement cycles were used to increase the receptivity of the endometrium.
Statistical significance was evaluated by Chi-Square. A probability of<0.05
was considered significant.
RESULTS: Both cPR and oPRwere not different between eSET compared

to VET (61.7%; 625/1017 vs. 62.8%; 201/320, p>0.05; and 55.9%; 568/
1017) vs. 59.0%; 189/320, p>0.05). This leads to a cumulative ongoing
PR per oocyte retrieval of 74.4% (757/1017), an added value of 18.5%
through the cryopreservation. The occurrence of twin pregnancy in the
eSET population was less than 3% (16/525). In contrast, a twin rate of
36.3% was noted in the VET population because 77% of these patients
(247/320) decided to transfer 2 embryos.
CONCLUSION: Our data indicates that eSET in selected patients provides

excellent delivery rates with one healthy baby in more than 97% of all preg-
nant patients after fresh eSET. Furthermore, cryopreservation at the blasto-
cyst stage can increase the reproductive potential of one stimulated cycle
by up to 20%. ESET combined with cryopreservation can help to reduce
the occurrence of multiple pregnancies, which overall will be beneficial
for ART and our patients.
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OUTCOME OF VITRIFIED/WARMED DAY 5 BLASTOCYSTS:
SHOULD WE CONSIDER MORE ELECTIVE SINGLE EMBRYO
TRANSFERS? J. Liebermann, E. J. Pelts, S. R. Sanchez, Y. Wagner,
A. Beltsos, J. Rapisarda. Fertility Centers of Illinois, Chicago, IL.

OBJECTIVE: In patients younger than 37 years increasing the number of
embryos being transferred will increase their chance of getting pregnant,
however it will also increases their risk to conceive multiple pregnancies.
Recently, in fresh cycles an increasing number of elective single embryo
transfers has been observed. However, this trend does not exist yet with cy-
cles using cryopreserved embryos. Therefore, this study looked at autologous
frozen embryo transfers with 1 or 2 embryos being transferred, and evaluated
their efficiency in regards to clinical pregnancy rate (cPR), ongoing preg-
nancy rate (oPR), implantation rate (IR), and single vs. multiple pregnancies.
DESIGN: A retrospective analysis.
MATERIALS AND METHODS: A total of 1348 autologous FET trans-

ferred vitrified/warmed day 5 blastocysts between 2007 and 2013 were re-
viewed. In 335 FETs an elective single embryo (eSFET) was transferred
(mean age 33.7�3.4), whereas in 1013 FETs two embryos (DFET) were
transferred (mean age 33.8�4.2). Both natural and hormone replacement cy-
cles were used to increase the receptivity of the endometrium, and laboratory
protocols were followed including vitrification and warming of the blasto-
cysts. A closed system, the High Security Vitrification kit (HSV, CryoBio-
System, France) was used as a carrier, with a mixture of 15% ethylene
glycol/DMSO (v/v) + 0.5M sucrose. Statistical significance was evaluated
by Chi-Square. A probability of <0.05 was considered significant.
RESULTS: Both cPR and oPR were not different between eSFET

compared to DFET (51.0% vs. 55.9%, p>0.05; and 43.6% vs. 45.6%,
p>0.05). The IR was significant higher in eSFET than DFET (52.8% vs.
39.1%, p<0.01). Furthermore, in DFET, the occurrence of twins was signif-
icant higher compared to the eSFET group (39.2% (222/566) vs. 3.5% (6/
171), p<0.001).
CONCLUSION: Our data indicates that transferring two vitrified/

warmed day 5 blastocysts is not beneficial for enhancing the chance to
achieve a pregnancy. However, it also increases the occurrence of twin
pregnancies, which can be considered as risk pregnancies. Therefore, a
detailed informed consent has to be provided to the patient to create
awareness of this data. Then each individual has to decide for them
self, if the high risk of a getting a twin pregnancy justifies to proceed
with a DFET, especially if the outcome is comparable to take one instead
of two embryos.
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A PROSPECTIVE COMPARISON OF OUTCOME FOLLOWING
CRYOPRESERVATION USING VITRIFICATION VS. A MODIFIED
SLOW-FREEZE PROTOCOL OF 2 PRONUCLEAR (2PN) AND
DAY 3 MULTI-CELL EMBRYOS. D. Summers, J. H. Check,
J. K. Choe. Cooper Medical School of Rowan University, Camden, NJ.

OBJECTIVE: To determine if vitrification (Vit) can provide improved sur-
vival and pregnancy rates compared to a modified slow freeze protocol that
had proven very successful for 2PN and multi-cell embryos over the years.

DESIGN: Prospective comparison with Vit. performed 3 set days each
week vs. 4 for slow freeze.

MATERIALS AND METHODS: Vit. protocol: Irvine media, 6-10 mi-
nutes in equilibration solution and 90 seconds in vitrification solution at
room temperature then loaded onto High security vitrification (HSV) high-
security straw in<1ul of medium, sealed and plunged. Modified slow freeze
- equilibrate in modified human tubal fluid + 10% Serum Protein Substitute
for 10 minutes, then 1.5M propanediol for up to 20 minutes, then loaded in
straw, seeded, and cooled from -6C to -40C at ramp rate 0.4C/min in alcohol
bath freezer, then plunged. A comparison of survival and cleavage rates were
performed and 2 embryo stages were also compared – 2 pronuclear and day 3
cleavage stage.

RESULTS: Vit. vs. slow freeze 2PNs – Vit. 35/36 (97.2%) survived and 33/
35 (94.3%) cleaved to more than 1 cell. Slow freeze - 92/96 (95.8%) survived
and 87/92 (94.6%) cleaved. Vit. vs. slow freeze for day 3 cleaved embryos –
(50% blastomere survival) – Vit. 65/71 (91.5%) vs. slow – 40/45 (72.7%) sur-
vived (p¼< .05, chi-square). Cleaving – Vit. 59/65 (90.7%) vs. slow 38/40
(95%). Clinical pregnancy rate – 2PN – Vit. – 3/4 (75%) with implantation
rate of 50% (4/8), slow freeze – 8/15 (53.3%) with 30% (10/30) implantation
rate. Clinical pregnancy rate – multi-cell Vit. – 8/17 (47.1%) with implanta-
tion rate of 12/16 (75%). The only comparison with a statistically significant
difference was implantation rate of multi-cell embryos with p< .05, Fisher’s
exact test in favor of Vit. Slow – 6/13 (46.2%) with implantation rate of 7/23
(30.4%).

CONCLUSION: The results seem comparable between the two techniques
with a possible advantage of Vit. Over slow for survival of day 3 multi-cell
embryos. The slow freeze process is less expensive. There is not a great
deal of studies on the efficacy of Vit. at the 2PN stage. The modified slow
freeze is different from the standard Lassalle-Testart slow freeze protocol.
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IS ONE CYCLE OF PGS PREDICTIVE OF THE NEXT? EVIDENCE
FROM EMBRYO BANKING. S. Munne,a X. Zheng,a

C. Wagner Coughlin,c M. Crichton,d R. Zody,e M. Glassner,f J. Zhang.b
aReprogenetics, Livingston, NJ; bNew Hope Fertility, New York, NY; cGlo-
bal Genetics Institute, LLC, Highland Park, IL; dSouthern California Repro-
ductive Center, Beverly Hills, CA; eSher Institute for Reproductive
Medicine, New York, NY; fMain Line Fertility and Reproductive Medicine,
Bryn Mawr, PA.

OBJECTIVE: To determine if PGS results are predictable of future cycles.
DESIGN: Comparison of aneuploidy rates in successive cycles of embryo

banking. Aneuploidy rates and pregnancy outcome per cycle were unknown
from cycle to cycle, until all cycles were thawed.

MATERIALS ANDMETHODS: 161 patients underwent two or more cy-
cles of embryo freezing for a total of 393 cycles (2.4) in 14 infertility centers.
On average 6.5 embryos were banked (av. 2.7 embryos per cycle). Average
maternal age was 40. Embryos were biopsied before freezing and then
banked, or were frozen without biospy and biopsied after thawing. PGS anal-
ysis by array CGH was performed once per patient, after thawing, and only
euploid embryos were replaced.

RESULTS: 1047 blastocysts were analyzed (2.66 / cycle). The euploidy
rate was 29% for the 1st cycle, 29% for the 2nd and 27% for the 3rd. 1.9
(28.9%) euploid embryos were detected per patient and 0.77 per cycle. No
significant differences in euploidy rates between cycles were found. 91 pa-
tients had no euploid embryos in the 1st cycle, but of those, 33 (36%) had
euploid embryos on the 2nd and 13 (14%) on a 3rd or 4th. 55 patients had
no euploid embryos to transfer, 50 had a transfer, and the rest with euploid
embryos have not been replaced yet. Pregnancy rate (+ sac) per transfer
(1.3 embryos replaced on average) was 68% with an implantation rate of
57%.

CONCLUSION: The aneuploidy rate was constant from cycle to cycle.
This can be used to determine how many cycles of embryo banking are

needed to to maximize pregnancy rates per transfer. This study suggests
that a cycle of PGD is predictive of future ones if those are done shortly there-
after with similar hormonal stimulation and culture conditions. However, due
to the low rate of euploidy in this group of patients, the lack of euploid em-
bryos in a first PGS cycle should not preclude finding euploid embryos in suc-
cessive ones. The study was not designed to determine if embryo banking
with PGS is a better alternative to sequential fresh cycles poor prognosis pa-
tients (average age was 40 years). However, implantation rates were high
(57%) showing that if euploid embryos are found, they implant as well as
those of young patients.
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SINGLE EMBRYOTRANSFER (SET) FOR FROZEN-THAWEDDAY
6 BLASTOCYSTS IN IN VITRO FERTILIZATION. L. A. Kaye,
A. F. Bartolucci, C. A. Benadiva, J. C. Nulsen, L. Engmann. Center for
Advanced Reproductive Services, University of Connecticut, Farmington,
CT.

OBJECTIVE: To analyze the clinical outcomes of patients who have had
SETof a cryopreserved day 6 blastocyst and to compare these outcomes with
cryopreserved day 5 SET.
DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Charts fromwomenunder age 35whoun-

derwent SETof frozen-thawed blastocysts preserved on day 5 or day 6were re-
viewed. Baseline characteristics, cycle characteristics, and clinical outcomes
including clinical pregnancy, ongoing pregnancy, live birth, and neonatal com-
plications were recorded. Data was analyzed using SPSS and Pearson’s Chi-
squared test; p-value<0.05 is considered statistically significant.
RESULTS: A total of 96 day 5 blastocysts and 103 day 6 blastocysts for

single embryo transfer performed between 2010-13 were analyzed. In
women younger than 35 at the time of cryopreservation, 63.5% of day 5
SETs resulted in a clinical pregnancy compared to 53.4% of day 6 blastocysts
(p ¼ 0.15). Ongoing pregnancy rates from day 5 frozen-thawed blastocysts
were 54.2% compared to 41.7% of day 6 blastocysts (p ¼ 0.09). Data
included cryopreservation by both a slow freeze method and vitrification.
Only 12 cycles of frozen-thaw single blastocyst transfer utilized vitrification,
11 resulted in clinical pregnancies and 9 resulted in ongoing pregnancies.
There were no significant differences between day 5 and day 6 blastocysts,
with an ongoing pregnancy rate of 80% versus 71.4% in day 5 versus 6.
CONCLUSION: Delivery of a healthy singleton pregnancy remains the

primary goal of assisted reproductive technology, and single embryo transfer
has become a mainstay in achieving that goal. Although the ongoing preg-
nancy rate after a single blastocyst transfer on day 6 may be slightly lower
than day 5, the recent widespread use of vitrification may improve pregnancy
rates to allow elective SET after day 6 blastocyst cryopreservation.
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COMPARISON OF PREGNANCY OUTCOMES OF FROZEN EM-
BRYOS THAWED ON THE SAME OR THE DAY
BEFORE. T. H. Wong, T. S. Lam, K. A. Rocha, L. Xue, P. Xia. The
IVF Center, Dept. of Women’s Health and Obstetrics, Hong Kong Sanato-
rium & Hospital, Happy Valley, Hong Kong.

OBJECTIVE: The published data is still limited regarding the time to thaw
the embryos prior to the frozen embryo transfer (FET) in order to target the
right time of implantation window. This project was designed to compare the
pregnancy outcomes and live birth rates during the different times of thawing
– (a)on the same day or (b) the day before including Day 3 and Day 5 frozen
embryos.
DESIGN: A retrospective study, approved by the Human Subject Commit-

tee of the Hong Kong Sanatorium & Hospital, was conducted to evaluate the
pregnancy outcomes and live birth rates of 1431 FET cycles. The data during
the years of 2012-2013 was compared between the short-term culture (2-3h)
and longer-term culture (18-24h) post thawing the embryos frozen on Day 3
and Day 5.
MATERIALS AND METHODS: Data analysis of FET cycles performed

during the years of 2012-2013 including natural cycles and programed cy-
cles.
RESULTS: Fisher exact test showed no statistical difference between the

different time of thawing – same day or day before (Table). Overall the live
birth rates from Day 5 frozen embryos per cycle was significantly higher that
from Day 3 frozen embryos (46.3% v.s. 29.6%, *P<0.05).
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Comparison of FET thawing times - year 2012

Day 3
Embryos

Day 3
Embryos

Day
5 Embryos

Day 5
Embryos

Same day
thaw

Day before
thaw

Same day
thaw

Day
before thaw

No. of Cycles 461 108 105 41
No. of Emb 1004 238 189 72
Implantation Rate 35.6% 37.0% 54.3% 63.4%
Live Birth Rate 28.9% 29.6%* 46.7% 46.3%*

Data of 2013 will be included in the poster. *P<0.05
CONCLUSION: Neither short-term culture (2-3h) nor long-term culture

(18-24h) post embryo thawing affects pregnancy outcomes. The Key factor
is the embryo quality, which was shown by higher live birth rates from
Day 5 frozen embryos compared with the Day 3 frozen embryo transfers.

Supported by: The Li Shu Fan Medical Foundation

OOCYTE BIOLOGY
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THE USE OF GRANULOCYTE COLONY STIMULATING FACTOR
TO ENHANCE OOCYTE RELEASE IN WOMEN WITH THE LU-
TEINIZED UNRUPTURED FOLLICLE SYNDROME. J. H. Check,
J. Vaniver, D. Senft, G. DiAntonio. Cooper Medical School of Rowan Uni-
versity, Camden, NJ.

OBJECTIVE: To determine if the use of a single injection of granulocyte
colony stimulating factor (G-CSF) may allow oocyte release from the follicle
in women failing to demonstrate appropriate follicular collapse in natural cy-
cles followed by attempts using human chorionic gonadotropin (hCG) or
boosting endogenous rise of luteinizing hormone (LH) with the gonadotropin
releasing hormone agonist (GnRHa) leuprolide acetate.

DESIGN: Prospective observational.
MATERIALS AND METHODS: Luteinized unruptured follicle (LUF)

syndrome diagnosed in at least 3 cycles of a woman who attained an 18-
24mm follicle with a serum estradiol (E2) of>200pg/mL before an LH surge
occurred and with a serum progesterone (P) <1.5ng/mL but failed to show a
decrease in follicle size by at least 5mm before the serum P exceeds 2ng/mL.
A requirement was that each woman had failed to demonstrate oocyte release
in at least 1 cycle following 10,000 units of hCG and 1 cycle of leuprolide
1mg every 12 hours x 3 dosages at the time of peak follicular maturation.
G-CSF would be given at a dosage of 100mcg s.c. 2 days before either
hCG or leuprolide injection. Inconclusive release defined as shrinkage of
the follicle but <5mm before the serum P exceeded 2ng/mL.

RESULTS: 6 women enlisted. G-CSF used in 10 cycles. Failure to release
occurred in only 1 of 6 (16.6%) women. Inconclusivewithout definite release
occurred in 3 (50%). Release occurred in 4 of 10 (40%) cycles. Biochemical
pregnancies occurred in 2 of the 3 women who released but none in those
with inconclusive or failure to release (2/4, 50%) of cycles with release.
One 43 year old woman delivered a live baby.

CONCLUSION: These results suggest G-CSF may be useful to help
oocyte release in women with LUF syndrome. Because of its rarity and
reasonable response to GnRHa or hCG, a large multi-center cooperative
study would be needed to attain a study group of sufficient power to perform
a randomized controlled study. The use of G-CSF provides one last hope
before proceeding to expensive in vitro fertilization. Of course, one cannot
be sure that oocyte release was not fortuitous.
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CHRONOLOGICAL AGE ENHANCES OOCYTE POST OVULA-
TORY AGING, PROTEIN NITRATION AND NITRIC OXIDE
INSUFFICIENCY IN OOCYTES AND THEIR
MICROENVIRONMENT. P. T. Goud,a,b,c,d A. P. Goud,b,c

M. P. Diamond.c aObstetrics and Gynecology, UC Davis Medical Center,
Sacramento, CA; bCalifornia Regional Primate Research Center, University
of California Davis, Davis, CA; cObstetrics and Gynecology, Wayne State
University, Detroit, MI; dCalifornia IVF Fertility Center, UC Davis Medical
Center, Davis, CA.

OBJECTIVE: Deteriorating oocyte quality with advancing age is a signifi-
cantproblem inART.Prolongedmeiotic arrest increases thevulnerability ofoo-

cytes from older women to aneuploidy. Also, depleting follicular stores may
alter follicular dynamics, accelerating oocyte aging and atresia. Current study
investigates the role of oxidative consumption and resultant insufficiency of ni-
tric oxide (NO) in the causation of poor oocyte quality with advancing age.
DESIGN: Prospective experimental study.
MATERIALS AND METHODS: M II oocytes retrieved from superovu-

lated B6D2F1 mice: young breeders (YB, 6-12 weeks), and retired breeders
(RB, 45-52 weeks) at 13.5 and 17 hours post hCG (n¼266), were subjected to
assessment of zona pellucida dissolution time (ZPDT), ooplasmic microtu-
bule dynamics (OMD), spindle morphology and cortical granule (CG) status
[1]. Sibling oocytes/cumulus cells were subjected to fluorescent immuno-
staining with nitrotyrosine (NT) antibody (n¼141). In another experiment
set, sibling oocytes from RB retrieved at 13.5 h post-hCG were subjected
to an NO donor, S-nitroso-N-acetyl D, L-Penicillamine (SNAP, 100 mM,
n¼31) or its end product, penicillamine (37aC, 5% CO2 in air, 3 h, n¼
30), followed by study of ZPDT, OMD, spindle/CG status. Confocal micro-
scopy/3-D image reconstructions was used.
RESULTS: Even at 13.5 h post-hCG, significantly increased ZPDT

(38.8�2.2 vs 22.0�0.8 seconds), OMD (46.0 vs 0%); CG loss (40.6 vs 0%),
and decreased incidence of normal spindles (31.3 vs 81.3 %) were noted in oo-
cytes from RB compared to YB (P<0.0001 for all). Differences in aging pa-
rameters between YB and RB persisted in oocytes at 17 h post hCG
(P<0.001). Percentages of NT positive cumulus cells and oocytes were signif-
icantly higher in RB compared to YB respectively (Cumulus cells: 13.5 h,
46.7�4.5 vs 3.4�0.7%; 17 h, 82.2�2.9 vs 23.3�3.6%, P<0.0001 for all; oo-
cytes: 13.5 h - 57.1 vs 0%; 17 h - 100.0 vs 55.5%, P¼0.0194 for both). Finally,
oocytes exposed to SNAP showed a significant decrease in ZPDT, OMD and
CG loss in oocytes from RB compared to sibling controls (P<0.002). SNAP
exposure in RB also resulted in significantly higher number of oocytes with
normal spindles (80.0%) compared to controls (14.3%, P¼ 0.0007).
CONCLUSION: Chronological aging enhances postovulatory aging, pro-

tein nitration and NO insufficiency in oocytes and their microenvironment.
Supported by: Ortho-ASRM Women’s Health Grant to PTG.
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MICROARRAY ANALYSIS OF EPAB KNOCKOUT MOUSE OO-
CYTES REVEAL DIFFERENCES IN THE EXPRESSION OF GENES
REGULATING TRANSCRIPTION AND CHROMATIN
REMODELING. A. Uyar, K. Lowther, E. Seli. Yale School of Medicine,
New Haven, CT.

OBJECTIVE: Embryonic poly(A) binding protein (EPAB) is expressed
exclusively in mouse oocytes and early embryos, and regulates translational
activation of maternally stored mRNAs. It has been shown that EPAB defi-
cient (Epab-/-) female mice are infertile and do not generate mature oocytes.
In the current study, we analyzed the transcriptome of Epab-/- and wild type
(WT; Epab+/+) mouse oocytes, to identify differentially expressed genes and
affected functional pathways in the absence of EPAB.
DESIGN: Experimental study.
MATERIALS AND METHODS: Oocytes were collected from pregnant

mare serum gonadotropin (PMSG)-primed WT and Epab-/- mice at 12-weeks
of age. Total RNAwas isolated from 300 germinal vesicle (GV)-stage oocytes
per replicate and four pooled biological replicates were generated for each
group. Microarrays were performed for each of the eight samples using Affy-
metrix GeneChip Mouse Gene 1.0 STArray platform. Probe level expression
values were extracted and background adjustment, inter-array quantile normal-
ization and probe set summarization were performed according to the Robust
Multi-Chip Average algorithm. Genes with a false discovery rate-corrected p
value of <0.05 and jFold Changej > 1.5 were considered as differentially ex-
pressed. The biological processes affected by EPAB-deficiency were further
explored using DAVID functional annotation tool. Differentially expressed
genes in key pathwayswere confirmedbyquantitative reverse transcription-po-
lymerase chain reaction (qRT-PCR), using independent samples.
RESULTS:Microarray analysis revealed that 856 genes were up-regulated

and 770 genes were down-regulated in Epab-/- mice. Biological processes
involving regulation of transcription and chromosome and chromatin organi-
zation were significantly altered in the absence of EPAB.Microarray findings
were validated by confirming the differential expression of chromatin remod-
eler genes (Smarca1, Chd1, Phf16, Mta2, and Kdm5a) in Epab-/- oocytes by
qRT-PCR. We found significant fold change (p<0.01 for each) in the mRNA
expression of these genes in Epab-/- oocytes.
CONCLUSION: Our findings establish EPAB as a key regulator of oocyte

development, required for expression of genes that regulate transcription and
chromatin remodeling.
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USE OF WHOLE GENOME SEQUENCING TO IDENTIFY CHRO-
MOSOME-SPECIFIC EGG ANEUPLOIDY IN A MOUSE MODEL
OF NATURAL REPRODUCTIVE AGING. N. R. Treff,a,b X. Tao,a

H. Garnsey,a C. Bohrer,a D. Taylor,a,b R. T. Scott, Jr.,a,b

T. K. Woodruff,c F. E. Duncan.c aRMA of New Jersey, Basking Ridge, NJ;
bRWJ Medical School-Rutgers University, New Brunswick, NJ; cNorthwes-
tern University, Chicago, IL.

OBJECTIVE: Recent studies have demonstrated the existence of a repro-
ductive age-associated increase in meiotic chromosome segregation errors in
the mouse egg, with frequencies paralleling those observed in humans. How-
ever, it is not knownwhether specificmouse chromosomes are prone tomeiotic
aneuploidies. Here we developed a new low pass whole genome sequencing
approach to analyze chromosome-specific aneuploidy in the mouse.

DESIGN: Next generation sequencing of individual mouse eggs and their
corresponding first polar bodies.

MATERIALS AND METHODS: 6 mice of advanced reproductive age
(16-19 months old) were used to obtain MII-arrested eggs. The zona pellu-
cida from each egg was removed using acidic tyrode’s solution, and the
egg and its corresponding polar body were separated by aspiration. Single
cell whole genome amplification was performed using the GenomePlex
WGA4 kit. Next generation sequencing was performed on the Ion Proton
P1 chip. Reads were aligned to the mouse genome sequence and counts
per chromosome were normalized to normal samples to assess reciprocal
copy number in the matched eggs and polar bodies. Single trisomy 16 female
and normal male mouse embryonic fibroblasts were used as controls.

RESULTS: 20 matched egg and polar body samples were evaluated, giv-
ing a total of 15.8 gigabases of sequence on 2 proton chips. Reciprocal errors
were observed, including both premature separation of sister chromatids and
classical nondisjunction of homologous chromosomes. Interestingly several
polar body samples displayed chaotic patterns of chromosome copy number,
consistent with the well-documented rapid degradation of the mouse first po-
lar body compared to the human.We also observed variation in the amount of
mitochondrial (mt) DNA that segregated to the polar body, ranging from 0.2
to 8.1% of the matched oocyte quantity.

CONCLUSION: This study demonstrates the feasibility of a low-pass
whole genome sequencing method that is applicable to the mouse and theo-
retically to any species with a published genome. The method can distinguish
between chromatid and homologous chromosome imbalances, allowing the
precise analysis of segregation errors with chromosome specificity, and pro-
vides the ability to characterize mtDNA segregation. Studies are ongoing to
determine the frequency that each chromosome contributes to egg aneu-
ploidy during meiosis in the aging mouse model.
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SUPPLEMENTINGOOCYTESWITHAUTOLOGOUSMITOCHON-
DRIA ENHANCES FERTILIZATION OUTCOMES. J. C. St. John.
Centre for Genetic Diseases, MIMR-PHI Institute of Medical Research,
Clayton, Victoria, Australia.

OBJECTIVE: To determine if the introduction of autologousmitochondria
into developmentally incompetent oocytes enhances developmental outcome
following fertilization.

DESIGN: Using a pig fertilization and preimplantation development
model, developmentally incompetent oocytes were isolated and supple-
mented with autologous populations of oocyte mitochondria. The develop-
ment rates, mitochondrial DNA (mtDNA) copy number, gene expression
and DNA methylation patterns up to the blastocyst stage were assessed.

MATERIALS AND METHODS: Developmental competence was deter-
mined by labeling cumulus-oocyte complexes with brilliant cresyl blue
(BCB). Developmentally competent (BCB+) and developmentally incompe-
tent (BCB-) oocytes underwent each of the following treatments: i) in vitro
fertilization (IVF); ii) intracytoplasmic sperm injection (ICSI); and iii) autol-
ogous oocyte mitochondrial supplementation and ICSI (mICSI). MtDNA
copy number and gene expression were determined by real time PCR and
RT-PCR, respectively. DNA methylation patterns were determined by bisul-
fite sequencing. Statistical analysis was performed using ANOVA.

RESULTS: Blastocyst rates for mICSI treated BCB- oocytes were 32.9%
� 16.5 whilst those from IVF equivalents were 7.6% � 5.8 (P<0.05). Blas-
tocyst rates from mICSI-derived BCB- oocytes and BCB+ oocytes derived
through IVF and ICSI were not significantly different. However, blastocysts
derived from mICSI treated BCB- oocytes had increased cell numbers (51)
compared to BCB+-ICSI derived blastocysts (32). BCB--mICSI-derived em-
bryos increased mtDNA copy number by 444% at the 2-cell stage when

compared to non-supplemented oocytes (P<0.01). This represents a
480-fold increase from the metaphase II to the blastocyst stages and that
BCB--mICSI-derived blastocysts have similar mtDNA copy numbers to
BCB+-derived blastocysts. The pluripotent genes, OCT4, SOX 2, NANOG
and REX1, were all present in BCB--mICSI-derived blastocysts at levels
comparable or greater than for IVF BCB+-derived blastocysts. Similar out-
comes were observed for the trophectodermal marker CDX2 and the early
developmental marker H19. DNA methylation of the mitochondrial specific
replication factor, POLGA, was similar for all blastocysts analyzed.
CONCLUSION: The results demonstrate that developmentally incompe-

tent pig oocytes (BCB-) can be rescued by supplementation with autologous
oocyte mitochondria during ICSI.
Supported by: This research was Supported by OvaScience, Inc.
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ACCUMULATION OF 4-HYDROXYNONENAL DURING POST-
OVULATORY AGEING OF MOUSE OOCYTES CAUSES REDUCED
FERTILITY, OXIDATIVE STRESS AND APOPTOSIS. T. Lord,
J. H. Martin, R. J. Aitken. University of Newcastle, Callaghan, NSW, Australia.

OBJECTIVE: With increasing periods of time following ovulation, the
mammalian metaphase-II (MII) oocyte succumbs to a degradation process
referred to as post-ovulatory ageing. Post-ovulatory ageing is associated
with numerous pathologies including decreased receptivity for fertilization,
and an elevated risk for the production of embryos and offspringwith abnormal
or retarded development. The current study aimed to identify the molecular
mechanisms underpinning post-ovulatory ageing and apoptosis with a partic-
ular focus on the role of the electrophilic aldehyde, 4-hydroxynonenal (4HNE).
DESIGN: Animal based research study.
MATERIALS AND METHODS: Levels of 4HNE in ‘fresh’ and in vitro

‘aged’ MII mouse oocytes were assessed using immunocytochemistry and
Western blotting procedures. Upon determining an age-associated accumula-
tion of 4HNE, the effects of 4HNE on the biochemistry and functionality of
the oocyte was assessed in a time (1 - 24 h) and dose (0 – 200 mM) dependent
study. Identification of protein targets for 4HNEmodification was conducted
using immunoprecipitation techniques. Statistical significance was assessed
using one way ANOVA analyses on a minimum of 5 experimental replicates.
RESULTS:We have demonstrated that the electrophilic aldehyde 4HNE is

produced as a by-product of lipid peroxidation initiated by mitochondrial
reactive oxygen species (ROS) generation in the ageing MII stage oocyte.
The covalent modification of oocyte proteins by 4HNEwas found to increase
with extended periods of time post-ovulation (P<0.05) and the mitochon-
drial protein, succinate dehydrogenase (SDHA), was identified as a primary
target. Time- and dose- dependent studies revealed that exposure to elevated
levels of 4HNE causes increased mitochondrial ROS production (P<0.01),
lipid peroxidation (P<0.001), loss of mitochondrial membrane potential
(P<0.001) and expression of apoptotic markers (P<0.001) within the
oocyte; presumably as a consequence of electron transport chain collapse
due to SDHA impairment. Additionally, short term exposure to low doses
of 4HNE was shown to dramatically impair the oocyte’s ability to participate
in fertilization (P<0.01) and support embryo development (P<0.001).
CONCLUSION: This study has revealed that 4HNE accumulation is

implicitly linked to post-ovulatory oocyte ageing; causing reduced fertility,
oxidative stress, and apoptosis. These data highlight the importance of timely
fertilization of the oocyte post-ovulation, and suggest a need for supplemen-
tation of oocyte culture media with antioxidant compounds when extended
periods of culture prior to fertilization are unavoidable.
Supported by: Funding was provided by the NHMRC.
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DYNAMIC CHANGES OF THE RATIO OF GDF9 AND BMP15
MRNA EXPRESSION IN NORMAL AND PCOS OOCYTES DURING
MATURATION. L.-N. Wei, R. Huang, L.-L. Li, C. Fang, X.-Y. Liang.
Reproductive Medicine Research Center, The Sixth Affiliated Hospital of
Sun Yat-Sen University, Guangzhou, Guangdong, China.

OBJECTIVE: Oocyte secreted factors, namely growth differentiation fac-
tor 9 (GDF9) and bonemorphogenetic protein 15 (BMP15), play crucial roles
in the regulation of follicular development and oocyte maturation, and the ra-
tio of GDF9 and BMP15 expression differs across a large rang of species. The
aim of this study was to investigate the ratio of GDF9 and BMP15 mRNA
expression in human oocytes during maturation, and to compare the differ-
ences between normal and PCOS oocytes.
DESIGN: Case-control study.
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MATERIALS AND METHODS: One hundred and fifty-three oocytes (51
of GV, MI and MII, respectively) from 51 cases of normal ovulatory women
and 72 oocytes (24 of GV, MI and MII, respectively) from 24 women with
polycystic ovary syndrome (PCOS) were collected in the reproductive center
from March to December in 2013. Nested quantitative real-time PCR was
used to detect the transcript abundance of GDF9 andBMP15 in a single oocyte.

RESULTS: The data were expressed as medians with 25th-75th in parenthe-
ses. The ratio of GDF9 and BMP15 mRNA expression was 4.65 (1.83 - 9.05),
8.80 (2.83 - 14.69) and 11.63 (7.69 - 15.26) in normal oocytes of GV, MI and
MII, respectively. It was increased during oocyte maturation in normal oocytes
(P<0.05). The results were 99.17 (19.21 - 242.82), 11.07 (1.20 - 166.01) and
2.50 (0.05 - 8.94) in PCOS oocytes of GV, MI and MII, respectively. It was
reduced during oocyte maturation in PCOS oocytes (P<0.05).

CONCLUSION: The ratio of GDF9 and BMP15 mRNA expression dem-
onstrates dynamic changes in human oocytes during maturation, and the
trends are different between normal and PCOS oocytes. These results suggest
that the expression pattern of GDF9 and BMP15 was abnormal in PCOS oo-
cytes during maturation.

Supported by: The present study was Supported by the grants from Na-
tional Natural Science Foundation of China (Grant No.81200476), Natural
Science Foundation of Guangdong Province (Grant No. S2012040007770),
National Doctoral Foundation of China (Grant No. 20120171120122), Med-
ical Science and Technology Research Foundation of Guangdong Province
(Grant No. B2012150).
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OOCYTES FROM WOMEN WITH DIMINISHED OVARIAN
RESERVE AND OBESITY HAVE SHORTENED
TELOMERES. D. M. F. Antunes,a,b K. K. Kalmbach,a F. Wang,a

M. L. Seth-Smith,a Y. Kramer,a F. B. Kohlrausch,b D. L. Keefe.a aDepart-
ment of Obstetrics and Gynecology, New York University, New York, NY;
bDepartment of Pathology, Fluminense Federal University, Niteroi, Rio de
Janeiro, Brazil.

OBJECTIVE: Telomere shortening in mouse oocytes promotes genomic
instability, apoptosis, spindle abnormalities and infertility. In humans, the
highly correlated (R2¼98%) polar body telomere length is associated with
embryo aneuploidy, fragmentation and decreased pregnancy rate. To further
test the hypothesis that telomere length reflects oocyte quality we examined
the relationship between oocyte telomere length and factors associated with
oocyte quality, including ovarian reserve and body mass index (BMI).

DESIGN: Prospective observational study.
MATERIALS AND METHODS: 143 arrested oocytes (M1and M2 stages)

were collected three days after retrieval from consenting women undergoing
IVFatNYUFertilityCenter.BMI, age, anti-M€ullerian hormone (AMH)and fol-
licle-stimulating hormone (FSH) levels were obtained frommedical records. A
novel single-cell telomere length assay (SCT-pqPCR)measured telomere length
relative to a reference gene (T/R) in individual oocytes (Wang et al., 2013).
Mann-Whitney and Kruskal-Wallis Test were performed to compare means.

RESULTS: Telomere length in oocytes from women with AMH< 0.8 ng/ml
(n¼20; 1.57�0.47) was significantly less than that from oocytes of women with
AMH> 0.8 ng/ml (n¼30; 2.84�0.65) p¼0.044.Oocytes fromwomenwith FSH
> 10 IU (n¼21) had significantly shorter telomeres (1.27�0.31) than oocytes
fromwomenwith FSH< 10 IU (n¼108; 2.23�0.27), p¼0.026. Telomeres in oo-
cytes fromolderwomen(n¼99;2.09�0.28)were shorter than those fromyounger
women (<35 years old, n¼44) (2.73�0.59), but this difference did not reach sig-
nificance at the sample size studied (p¼0.112). Oocytes from overweight women
(n¼51; 1.34�0.23) had shorter telomeres than those from women with normal
BMI (n¼67) (2.56�0.48) p¼0.029. Oocytes from underweight women (n¼11)
had telomeres similar to those from women with normal BMI (2.38�0.62).

CONCLUSION: Oocytes from women with depleted low ovarian reserve
and obesity, factors known to contribute to poor oocyte quality, have short-
ened telomeres. Polar body telomere length, which reliably estimates oocyte
telomere length, may provide a valuable assay of oocyte quality.

Supported by: CAPES Brazil, Dept Ob/Gyn NYU Langone and NI-
H1UL1RR029893.
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RNA HIGH THROUGHPUT SEQUENCING OF CUMULUS CELLS
REVEALS NEW PATHWAYS INVOLVED IN HUMAN OOCYTE
AGING. E. Molinari,a P. Patrizio,b A. M. Pyle.a aDepartment of Molecu-
lar, Cellular and Developmental Biology, Yale University, New Haven, CT;
bYale Fertility Center, Yale University, New Haven, CT.

OBJECTIVE: To investigate the impact of aging onmetaphase II oocytes by
means of RNA high throughput sequencing of human cumulus cells (CCs) and
to provide the first comprehensive whole transcriptome signature analysis of
CCs by assessing simultaneously both coding and non-coding transcripts.
DESIGN: Basic research comparative study.
MATERIALS AND METHODS: A total of 21 CCs were isolated from

mature MII oocytes collected from patients aged <30 years (younger, n¼10)
and from patients aged>40 years old (older, n¼11). Only cases of male factor
infertility were considered. CCs were individually processed for RNA extrac-
tion, library preparation and sequenced on the Illumina HiSeq 2000 platform.
Two different enrichment protocols were used to obtain information regarding
mRNA and non-coding RNAs. The FastQC program was used for assessing
overall read quality, whereas genemapping, annotation, counting and differen-
tial expressionwas performedaccording to the programs in theTuxedo pipeline
[1]. Gene enrichment and gene ontology analysis were used to define upregu-
lated gene networks and interactions in the two cohorts [2, 3]. Significance of
differentially expressedgeneswas assignedwhenbothp value and false discov-
ery rate were <0.05. Validation was performed with qPCR.
RESULTS: We found that 319 genes were differentially expressed be-

tween the younger and older cohorts. In CCs collected from the younger
group, genes involved in oxidoreductase activity, extracellular matrix organi-
zation, and membrane composition were strongly upregulated (p<0.001 and
FDR<0.05) compared to older women. By contrast, CCs from older patients
show an overrepresentation of genes involved in the oxidative stress cascade
and apoptosis (p<0.001, FDR <0.05). The whole transcriptomic analysis of
CCs revealed an interesting complex of expressed transcripts, including a
new set of potential long noncoding RNAs.
CONCLUSION: This novel application of RNA high throughput

sequencing on human cumulus cells reveals: a) The complete transcriptomic
signature of CCs; b) The first RNAseq analysis to contrast younger and older
patients and highlights pathways involved in diminishing female fertility.
The unprecedented amount of information revealed by RNAseq will help
identify markers related to oocyte aging, such as aneuploidy and reduced em-
bryonic developmental competence.
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MITOCHONDRIAL DNA ABUNDANCE DECLINES IN HUMAN
CUMULUS GRANULOSA CELLS WITH AGE. V. A. Kushnir,a

Y.-G. Wu,a I.-C. Chen,a H.-J. Lee,a D. H. Barad,a,b E. Lazzaroni-Tealdi,a

N. Gleicher.a,b aCenter for Human Reproduction, New York, NY; bFounda-
tion for Reproductive Medicine, New York, NY.

OBJECTIVE: Cumulus granulosa cells (cGCs) are fundamental to oocyte
maturation, supporting metabolism, disposal of waste and molecular
signaling. Since mitochondrial (mt) contribution to reproductive aging is
poorly understood, we examined whether mtDNA abundance changes in
cGCs with advancing female age.
DESIGN: Prospective case control study.
MATERIALSANDMETHODS:Weexaminedeffects of aging onmtDNA/

nuclear DNA (nDNA) ratios using real-time PCR in human cGCs , collected at
time of oocyte retrieval from 4 young oocyte donors (ages 21-30 years), 4
younger (30-37 years) and 4 older (44-46 years) infertility patients. Nuclear
PCR probes targeted GAPDH, whilemitochondrial PCR probes targeted ND5.
RESULTS: Relative mtDNA/nDNA ratios significantly decreased with

advancing female age from 9.0 in young oocyte donors to 5.2 in younger
infertility patients and 2.3 in oldest infertility patients (P¼0.03).
CONCLUSION: These data demonstrate evidence for significant age-

related decline in human cGCs mtDNA abundance, which can be assumed
to play a role in reproductive aging. Functional studies are ongoing at our
center to further elucidate mitochondrial contribution to reproductive aging.
Supported by: Foundation for Reproductive Medicine, Center for Human

Reproduction.
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EFFECTS OF ADVANCING FEMALE AGE ON PROLIFERATION
AND GENE EXPRESSION IN CULTURED HUMAN GRANULOSA
CELLS FROM POST-HCG RETRIEVED FOLLICLES. Y.-G. Wu,a

H.-J. Lee,a D. H. Barad,a,b V. A. Kushnir,a E. Lazzaroni-Tealdi,a

N. Gleicher.a,b aCenter for Human Reproduction, New York, NY; bFounda-
tion for Reproductive Medicine, New York, NY.

OBJECTIVE: Granulosa cells (GCs) form the follicular microenviron-
ment, which facilitates oocyte development, supplies energy, disposes of
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waste and participates in molecular signaling. Defects result in abnormalities
in the oocyte’s nuclear and cytoplasmic maturation. Though poor oocyte
quality is routinely observed in older women, the impact of reproductive ag-
ing on GC function has so far not been fully elucidated and, therefore, was
subject of this investigation.

DESIGN: Prospective case control study.
MATERIALS AND METHODS: We examined effects of aging on cell

proliferation and gene expression in in vitro cultured human GCs in 4 young
oocyte donors (ages 21-30 years), 4 younger (22-37 years) and 4 older (42-47
years) infertility patients. GC proliferation was examined by counting cell
number with a hematocytometer, apoptosis by DAPI staining and gene
expression by real-time PCR, following in vitro culture in presence or
absence of 10IU/ml follicle stimulating hormone (FSH).

RESULTS: We observed statistically significantly lower proliferation and
higher apoptosis with advancing female age during in vitro culture of GCs.
FSH supplementation in culture stimulated GC growth and prevented lutein-
ization, evaluated by FSH receptor and aromatasemRNA expression; but this
effect completely dissipated with advancing female age.

CONCLUSION: These data demonstrate age-related functional declines
in human GCs, characterized by changes in GC luteinization, proliferation,
apoptosis and ability to respond to FSH during in vitro culture. Poor oocyte
quality in older infertile women may, therefore, at least in part, be related to
the loss of normal ovarian GC function.

Supported by: Foundation for Reproductive Medicine, Center for Human
Reproduction.
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THE CYCLE OUTCOMES OF GNRH AGONIST TRIGGERING
WITH DIFFERENT LEUPROLIDE ACETATE DOSES IN HIGH
RESPONDER PATIENTS. R. Pabuccu,a,b,c E. G. Pabuccu,a

G. Caglar,a B. Yilmaz,a A. Yarci.a aObstetrics and Gynecology, Ufuk Uni-
versity School of Medicine, Ankara, Turkey; bCentrum Clinic IVF Centre,
Ankara, Turkey; cDogufertil IVF Centre, Malatya, Turkey.

OBJECTIVE: Purpose of the study is to compare the impact of different
leuprolide acetate doses on cycle outcomes and OHSS rates in high-risk pa-
tients undergoing ovarian stimulation.

DESIGN: Retrospective cohort study of high-responder patients.

MATERIALS AND METHODS: After reviewing electronic database of
two IVF units, total of 77 high-responder cases were detected receiving
gonadotropin releasing hormone agonist (GnRH-a) for the final oocyte matu-
ration during 3 years period in 2 different IVF centres. Group 1 was consisted
of 38 patients patients who received 1 mg of agonist and group 2 was con-
sisted of 39 patients who received 2mg of agonist. In both centers, the criteria
of agonist application are: being at high risk of OHSS by a high number of
follicles (>12) measuring R12 mm and/or high serum estradiol levels
(R4000 pg/ mL) during the late follicular phase of the ovarian stimulation.
RESULTS: Number of retrieved oocytes (17.5 vs 15.0, p¼0.510), implan-

tation rates (46% vs 55.1%, p¼0.419) and clinical pregnancy rates (42.1% vs
38.5%, p¼0.744) were similar among groups. There was no mild or severe
OHSS case detected in Group 1. Only 1 mild OHSS case was detected in
Group 2 (Table 1).

CONCLUSION: 1 or 2 mg leuprolide acetate yields similar outcomes
when used for the final oocyte maturation in high-responder patients.
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GENERATION OF LIVE OFFSPRING FROM VITRIFY-WARMED
METAPHASE I-METAPHASE II MOUSE OOCYTES FOLLOWING
INTRACYTOPLASMIC SPERM INJECTION. C.-C. Chang,a

W.-F. Chang,b C.-C. Chang,b J. Xu,c Z. P. Nagy,a L.-Y. Sung.b aReproduc-
tive Biology Associates, Atlanta, GA; bNational Taiwan University, Taipei,
Taiwan; cUniversity of Michigan Medical Center, Ann Arbor, MI.

OBJECTIVE: The in vitro maturation (IVM) of MI oocytes without sur-
rounding cumulus cells, called rescue IVM oocytes, has triggered a signifi-
cant interest on clinical applications recently. However, due to
asynchronous cell cycle, it has been reported that these rescued human
IVM MI-II oocytes yield lower fertilization rates, multi-nucleation, and
even abnormal embryonic development compared to in vivo matured
(IVO) oocytes. In this study, a mouse model was used to investigate the effi-
ciency of the rescued IVMMI-MII oocytes which have been vitrify-warmed
in order to adjust the maturity of ooplasm with precise IVM schedule and
fertilization timing.
DESIGN: Experimental study.
MATERIALS AND METHODS: Metaphase I (MI; 7 h post hCG) and

metaphase II (MII; 15 h post hCG) oocytes were collected form
B6D2F1 mice. The surrounding cumulus cells of metaphase I oocytes
were removed before another 8 h rescue IVM. The IVO MII and rescue
IVM MI-II oocytes were vitrified in a medium with 15 % ethylene glycol
(EG), 15 % dimethyl sulphoxide (DMSO) and 0.5 M sucrose. In group 1,
fresh IVO MII oocytes were injected with a sperm as a control. After
oocyte warming, the vitrified IVO MII (group 2) and vitrified IVM MI-
II oocytes (group 3) were injected with a sperm to initiate subsequent
embryo development.
RESULTS: The maturation rate was 84.0% (664/790) from IVMMI-II oo-

cytes. The survival rates were 95.3% (589/617) vs. 96.8% (644/664) (group 2
vs. 3, NS) following vitrification/warming. The cleavage rates were 73.3%
(376/517) vs. 56.4% (341/617) vs. 50.7% (323/664) (group 1 vs. 2 and 1
vs. 3, P<0.05; 2 vs. 3, NS). The blastocyst formation rates were 56.1%
(290/517) vs. 45.6% (274/617) vs. 32.4% (216/664) (group1 vs. 2, 1 vs. 3
and 2 vs. 3, P<0.05).

In vivo development

Group
No. of recipient

used

No. of
pregnancy

(%)
No. of embryos
transferred

No. of
offspring
born (%)

1 8 7 (87.5) 80 33 (34.3)a
2 7 5 (71.4) 90 21 (20.2)ab
3 9 7 (77.7) 132 22 (13.8)b

a, b different superscripts within the same column indicates statistical differ-
ence

CONCLUSION: In this study, we examined the developmental compe-
tency of rescued IVM MI-MII oocytes following ICSI in a schedule
controlled manner with the assistance of vitrification in a mouse model,
and proved that live-offspring can be generated from the rescue IVM MI-II
oocytes with a satisfactory efficiency. The observations herein provide key
insights into improving current rescue IVM system in human.

Table-1: Demographic characteristics of groups

Leuprolide 1 mg
group (n:38)

Leuprolide 2 mg
group (n:39) p-value

Age (years) Mean
�SD [95% CI]

29.9�5.0 [28.2-31.5] 30.1�4.5 [28.7-31.6] 0.811

Duration of infertility
(months)
Median
(min-max)

51.0 (8.0-240.0) 48.0 (12.0-240.0) 0.701

Day3 FSH (IU/L)
Median
(min-max)

5.5 (3.0-9.0) 5.3 (2.0-8.2) 0.920

Duration of stimulation
(days) Median
(min-max)

10.0 (6.0-20.0) 9.0 (8.0-12.0) 0.013

Total dose of
gonadotropins
(IU) Median
(min-max)

1475.0 (635.0-2550.0) 1525.0 (1025.0-3500.0) 0.695

Number of retrieved
oocytes Median
(min-max)

17.5 (4.0-42.0) 15.0 (9.0-25.0) 0.510

Number of M2 oocytes
Median (min-max)

13.5 (3.0-40.0) 12.0 (5.0-20.0) 0.503

Number of fertilized
oocytes (2PN)
Median (min-max)

10.0 (3.0-32.0) 10.0 (1.0-16.0) 0.128

Fertilization rate (%)
Median (min-max)

83.3 (42.8-100.0) 75.0 (20.0-100.0) 0.006

No. embryos transferred 1.23�0.43 1.17�0.38 0.541
No. good quality embryos

transferred
0.76�0.67 0.61�0.54 0.227

Implantation rate (%) 46% 55.1% 0.419
Clinical pregnancy

rate n (%) [95% CI]
16 (42.1%) [27.9 - 57.8] 15 (38.5%) [24.9 - 54.1] 0.744

Mild/severe OHSS
n (%) [95% CI]

- 1 (2.6%) [0.004 - 13.2] 1.000
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COMPARISON OF BLASTOCYST GRADE AND THE NEW-BORN
BABY’S BODYWEIGHT. Y. Iwasa, H. Kikuchi, A. Suzuki, K. Yamada,
H. Kanno, H.Murakawa, H. Yoshida. Center for ReproductiveMedicine, Yosh-
ida Ladies Clinic, Sendai, Miyagi, Japan.

OBJECTIVE: Blastocyst culture and vitrification technique have been
almost established in the field of ART (Assisted Reproductive Technique),
but the safety was not well-secured yet. Recently, there are some reports
for the babies born with these techniques. For example, it was demonstrated
that weight of placenta and baby’s body weight increase in frozen-thawed
embryo compared with fresh embryo, and also increase body weight blasto-
cyst compared with early embryo. In addition, it was well known that the bet-
ter blastocyst grade, the higher pregnancy rate and birth rate. However, it is
still unknown that relationship between blastocyst grade and pregnancy or
abortion rate.

DESIGN: Retrospective study.
MATERIALS AND METHODS: We classified 187 cases (174 patients)

which underwent single blastocyst transfer from April 2007 through March
2013 in our clinic retrospectively. We compared the placenta weight and
baby’s body weight in fresh embryo and frozen-thawed embryo with Gard-
ner’s classification which were counted Inner Cell Mass (ICM) and Trophec-
toderm (TE) cell numbers.

RESULTS: There was no difference in placenta weight and baby’s
body weight with ICM grade classification. In TE grade, the weight
significantly increase as embryo grade is better. (P < 0.05). As for the
case divided embryos between fresh and frozen-thawed, there was no dif-
ference in ICM grade; however, body weight increased in better TE
grade.

CONCLUSION: The better TE grade, the larger weight of placenta and
baby’s body weight; whereas ICM grade does not affect those weight. In
comparison with ICM grade, TE grade is profoundly related not only to preg-
nancy rate and live birth rate, but also to embryo development and delivery
process.
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THEEFFECTOFACUPUNCTUREONPREGNANCYOUTCOMESIN
IN-VITROFERTILIZATION(IVF):ARANDOMIZEDCONTROLLED
TRIAL. L.C.Udoff,a H. D.McClamrock,b K. Chen,c G. Zhang.d aGenetics
and IVF Institute, Fairfax, VA; bReproductive Endocrinology, University of
Maryland School of Medicine, Baltimore, MD; cCenter for Integrative Medi-
cine and Department of Psychology, University of Maryland School of Med-
icine, Baltimore, MD; dGrant Zhang Acupuncture, Ellicot City, MD.

OBJECTIVE: To evaluate whether acupuncture improves pregnancy and
delivery rates in patients undergoing IVF.

DESIGN: Randomized, blinded, multi-center, sham treatment controlled
trial.

MATERIALS ANDMETHODS: Patients planning to undergo IVF who
met inclusion/exclusion criteria (age<40 years old, FSH<10mIU/mL, <3
prior failed IVF attempts, acupuncture naive) were randomly assigned to
an acupuncture or sham treatment group. Treatment sessions occurred
before gonadotropin start, before oocyte retrieval, the day before embryo
transfer, and the day after embryo transfer. Acupuncture was performed
using manual manipulation at 6 to 10 points depending on the timing of
the treatment. Sham treated patients had needles placed in non-meridian
points at a shallow depth. Patients were also given a questionnaire to
guess their group assignment. Data was analyzed using chi-squared for
dichotomous outcome variables (e.g. pregnancy rate) and t-tests for
continuous outcomes (e.g. age).

RESULTS: Sixty qualified patients were randomly assigned into either
acupuncture (n¼31) or sham-control (n¼29) groups, with mean age of
32.4 and 33.2 respectively. 43 patients completed the study. The cancel-
lation/drop-out rate was 29% in the acupuncture group (n¼9) and 27.6%
in the control group (n¼8) (similar to cycle cancellation rate for the
main recruitment center during this time period). There was no signifi-
cant difference between groups regarding age or FSH. There was no sig-

nificant difference in outcomes between acupuncture and control
groups (clinical pregnancy rates per transfer 57.1% vs. 52.4%). There
was a trend towards a higher delivery rate per transfer in the acupunc-
ture group (54.5% vs. 42.9%). Further subgroup analysis by FSH
found a higher pregnancy rate with acupuncture in patients whose
FSH was higher than the mean (>7.0) (83.3 vs 33.3. P¼0.079). Almost
all the patients in both groups believed they were in the true acupunc-
ture group.
CONCLUSION: It is feasible to conduct a randomized, blinded, sham

control trial to study the impact of acupuncture on IVF success rates. Prelim-
inary data shows no significant difference between acupuncture and sham
treatment groups. Acupuncture was associated with a trend toward a higher
delivery rate per transfer especially in those patients with an FSH level higher
than the mean.
Supported by: Acknowledgment: This study was Supported by a grant

from National Institute of Health (grant number: AT002651) to GZ.
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A NEWLY DESIGNED OOCYTE ASPIRATION NEEDLE WITH A
THIN TIP REDUCES PAIN AND BLEEDING COMPARED TO A
STANDARD NEEDLE IN PATIENTS WITH A SINGLE
FOLLICLE. K. Nakagawa,a Y. Nishi,a R. Sugiyama,b H. Motoyama,b

R. Sugiyama.a aDivision of Reproductive Medicine, Sugiyama Clinic, Seta-
gaya, Tokyo, Japan; bCenter for Reproductive Medicine and Endoscopy, Su-
giyama Clinic Marunouchi, Chiyoda, Tokyo, Japan.

OBJECTIVE: Since oocyte pick-up (OPU) can be painful even though
under local anesthesia, several methods to reduce pain have been evalu-
ated.1 When reducing the needle diameter significantly less pain was
experienced. Reducing the needle diameter too much may however dam-
age the oocytes. Another problem with a very thin needle is that it may
miss the target, thereby making the retrieval technically more difficult
and less efficient. Is the level of pain and bleeding in patients with a sin-
gle follicle who do not receive any analgesic treatment, affected by the
type of needle used during OPU?
DESIGN: From May through November 2013, we randomly assigned

100 patients to two groups on OPU day. Patients underwent OPU using
either a reduced needle with lure connection with a 18 gauge body but a
20 gauge tip of the needle (RN group) or a standard needle (19 gauge;
SN group).
MATERIALS AND METHODS: Patients with a single follicle that

had OPU without any analgesic procedure in a natural cycle or
clomiphene citrate cycle t were recruited. We compared the rating
of pain using Visual Analogue Scale (VAS), rates of mature oocytes,
and frequency of bleeding between RN (n¼50) and SN (n¼50)
groups.
RESULTS: The total number of punctured follicles and retrieved oo-

cytes in the RN and SN groups were 1.1 and 1.0, and 1.1 and 1.1. There
were no significant differences between two groups. The percentage of
mature oocytes in the RN and SN groups were 86.0% and 86.5%, respec-
tively. The mean VAS just after OPU in the RN group was 3.2�2.0
(mean�SD) and significantly lower than that in the SN group (4.9�2.2,
p<0.01). The frequency of bleeding from vaginal wall after OPU in the
RN group was 24.0%, and this was significantly lower than that in the
SN group (52.0%, P<0.05). The fertilization rates were similar. The preg-
nancy rate in the RN group was 31.4% and comparable to the rate in the
SN group (25.6%).
CONCLUSION: A newly designed oocyte aspiration needlewith a thin tip

reduced significantly perceived pain as well as bleeding immediately after
operation in patients with a single follicle undergoing OPUwithout any anal-
gesic procedure compared to a standard level. It did not affect the quality of
the retrieved oocytes.
Supported by: The authors have received no funding for this study, and

they have no financial interest in any companies. Therefore, there are no
competing interests.
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IMPROVING IUI OUTCOMES BY ADDING MYO-INOSITOL TO
THE SEMEN PREPARATION PROCEDURE. R. Poverini,a

G. Carlomagno,b R. Lisi,a F. Lisi,a M. Montanino Oliva.a aCentro Ricerca
Medicina della Riproduzionen (CERMER), Rome, RM, Italy; bR&D, Lo.Li.
Pharma, Rome, RM, Italy.

OBJECTIVE: The aim of the present trial was to study whether
myo-inositol (MI) treatment during semen preparation procedures is
able to improve pregnancy rate after intrauterine insemination
(IUI).

DESIGN: This preliminary trial was designed as a prospective study
and was performed enrolling couples counseled for IUI from September
2013 to February 2014. A retrospective group (January to July 2013)
matched for clinical fertility history and women age was used as control
group. Semen samples from both groups were prepared with the swim-up
procedure.

MATERIALS AND METHODS: The semen preparation media (Origio)
routinely used in our practice were enriched with MI at the final concentra-
tion of 2mg/ml (Andrositol�lab, Lo.Li. Pharma).

MI CTR P value

Mean women age 36.2�5.5 36.0�6.9
N�IUI cycle 30 28
Clinical pregnancy 33.3% 20.4% 0.0492

RESULTS: In summary using MI in the semen preparation procedures
increases the percentage of the clinical pregnancy during IUI. Further-
more, based on these results, we have performed a power analysis allow-
ing us to identify the sample size for a future randomized controlled
trial. In particular, enrolling 160 couples per group, we would be able
to detect with a power of 80% a difference of 13% between the two
groups.

CONCLUSION: It has previously shown that MI treatment increases
spermatozoa mitochondrial membrane potential (MMP). Furthermore,
following the swim-up procedure, MI treatment allows retrieving an
increased number of spermatozoa in both normospermic (+71%vs un-
treated) and OAT (+91% vs untreated)[1, 2] samples.

It is known that sperm progressive motility and the sperm fertiliza-
tion capacity directly depend on the MMP of the sperm cells that
fertilize the oocyte[3]. Having this in mind the drop of the MMP
caused by the semen preparation procedures has to be considered
one of the main issue that need to be addressed in order to improve
ART efficiency[4].

According to ours findings, MI treatment by increasing the sperm MMP,
increase the percentage of clinical pregnancy after IUI.

Supported by: Lo.Lipharma provided the product used in the study free of
charge.
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NUMBER OF OOCYTES ASPIRATED MAY BE A POWERFUL
DETERMINANT OF IN VITRO FERTILIZATION (IVF) ONGOING
PREGNANCIES IN ALL SOCIETY FOR ASSISTED REPRODUC-
TIVE TECHNOLOGY (SART) AGE GROUPS. J. L. Hall, E. Mor,
A. Bayrak, M. Ghahremani, I. Blitz, Y. Zhang, P. Saadat. In Vitrotech
Labs, West Hollywood, CA.

OBJECTIVE: To determine if a higher number of oocytes available at
aspiration (oocyte yield) has a beneficial or detrimental effect on pregnancy
outcome across all patient ages and if there exists an optimal oocyte number
range for IVF success.

DESIGN: Retrospective analysis of consecutive IVF patient data.
MATERIALS AND METHODS: A total of 94 consecutive non-donor,

non-pre-implantation genetic screening IVF patients underwent aspiration
of all follicles greater than 8 mm followed by intra-cytoplasmic sperm in-
jection of all mature oocytes, embryo culture and embryo transfer from
January through August, 2013. Data for oocyte yield and live births or

ongoing pregnancies were evaluated retrospectively according to each pa-
tient’s age using SART categories for IVF success rates in the Clinic Sum-
mary Report.
RESULTS: Live birth/ongoing pregnancy rate for all patients under 43

years of age was 59%. Four groups representing number of oocytes
collected in each case (0-5, 6-12, 13-19, 20 and above) yielded an
ongoing pregnancy rate of 30, 80, 53 and 36%, respectively. Combining
SART age categories (less than 35, 35-37, 38-40, 41-42) and number of
oocytes collected demonstrated that 6-12 oocytes resulted in the highest
pregnancy rate for every age category (77,79,80 and 100%, respectively)
and that pregnancies declined as the number of oocytes recovered
increased.
CONCLUSION: These initial data are highly suggestive that ovarian stim-

ulation and resulting oocyte numbers directly impact IVF success rate and
that a clinical goal of obtaining higher oocyte yields may be counter-produc-
tive.
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DOES PCOS PATIENTS ARE GOOD EGG DONORS? G. Vaz,
A. Evangelista, B. Tupinamb�a, C. A. P. Sartorio, M. C. A. Cardoso,
M. C. E. C. Martins, P. Gallo de S�a. Vida Centro de Fertilidade, Rio de Ja-
neiro, RJ, Brazil.

OBJECTIVE: Compare the pregnancy rates of egg receptors from donor
patients diagnosed with polycystic ovarian syndrome (PCOS) to receptors
from donors without ovarian pathology.
DESIGN: Retrospective case-control observational study.
MATERIALS AND METHODS: Total of 234 patients undergone into

egg reception program. Those patients were separated into two groups:
Group I - Receptors from PCOS donors (N¼36); Group II - Receptors
from donors without ovary patologies (N¼198). The PCOS patients
were classified following the Rotterdan criteria. The medical records
were reviewed and the following data were collected: age of donors
and receptors; number of retrieved oocytes, number of mature oocytes
(metaphase II) that were used by the receptors, the number of fertilized
embryos on day 1. Fertilization, implantation and cumulative pregnancy
rates were also calculated. Student T test were used to analyze the
mean of the collected data between the groups and the Chi-square test
was used to analyze the cumulative pregnancy, fertilization and implanta-
tion rates.
RESULTS: The mean age for both receptors groups were similar, 42

years old. The PCOS donors had an average age of 30 years against 29
years of donors from Group II. There was no statistical difference.
PCOS patients had an average of 3.23 more oocytes collected, but there
were no difference of the number of mature oocytes that were used for
donation between the groups. We also observed that the number of trans-
ferred embryos were also not significantly different, as well as the fertil-
ization and implantation rates. The cumulative clinical pregnancy rates
were not significantly different: 28% and 26% in Group I and Group II,
respectively.

Basal patients Characteristics and Characteristics of ovarian cycles

Means value �
standart deviation

PCOS Donors
n ¼ 36 Group I

Normal
Ovarian
Donors
n ¼ 198
Group II

p
value

Receptor age 42 (�5 SD) 42 (�5 SD) 0,92
Donor age 30 (�3,51 SD) 29 (�3,49 SD) 0,92
Oocytes Retrieved

(total)
21,63 (�10,44 SD) 18,40 (�8,21 SD) <0,05

Mature oocytes used
recipient

7,39 (�2,92 SD) 7,91 (�3,25 SD) 0,37

Day 1 embryos (2 pn) 5,11 (�2,79 SD) 5,21 (�2,85 SD) 0,85
Embryos Transferred 2,65 (�0,96 SD) 2,23 (�0,64 SD) 0,56
Implantation Rate (%) 11 (7/61) 13 (51/379) 0,83
Fertilization Rate (%) 69 (184/266) 67 (1032/1551) 0,42
cumulative pregnancy

rate (%)
28 (10/36) 26 (51/199) 0,79
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CONCLUSION: The use of PCOS donors for egg donation programs did
not affect the results of the receptor, therefore, women with PCOS should not
be excluded from egg donation programs.

Supported by: Vida Centro de Fertilidade.
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A PRELIMINARY EVALUATION OF THE INFLUENCE OF ISO-
LATED POLYCYSTIC OVARY ON IVF. J. J. Shin, H. Kim,
S.-Y. Ku, S. H. Kim, Y. M. Choi, J. G. Kim. Obstetrics and Gynaecology,
Seoul National University College of Medicine, Jongno-gu, Seoul, Korea.

OBJECTIVE: The Rotterdam definition for polycystic ovary syn-
drome (PCOS) states two out of three criteria must be met. However
the clinical significance and management of isolated polycystic ovary
(PCO) is still unclear. The aim of our study is to investigate the clin-
ical significance of isolated PCO in assisted reproduction by
comparing clinical and laboratory aspects of patients with morpholog-
ically normal ovaries (Nov), isolated PCO, and polycystic ovary syn-
drome (PCOS).

DESIGN: This is a retrospective medical record review study.
MATERIALS AND METHODS: Medical records of 444 patients that

visited our infertility clinic between 2011 and 2013 were retrospectively re-
viewed. Patients in the three groups, isolated PCO, PCOS, and Nov, were
subdivided into subgroups according to age, previous history of fertility or
infertility. Cumulative embryo score (CES) and the number of good quality
embryos were used to assess embryo quality.

RESULTS: The number of oocytes retrieved was significantly higher in
PCO group compared to Nov group (12.94�11.1 vs. 8.03�7.4, respec-
tively, p<0.05). The number of good quality embryo was lowest in pa-
tients with PCOS (mean�SD, 0.56�0.73), while the other two groups
were similar (1.18�1.01 in the PCO group, 0.91�0.98 in the Nov group,
respectively, statistically not significant). The mean CES score was lower
in the PCOS group (49.2�33.9) than either PCO group (68.4�29.7) or
Nov group (64.2�34.5), but failed to show a statistical significance
(p¼0.291). Overall pregnancy rates in the PCO group was highest,
when compared to the overall pregnancy rates in the normal group and
the PCOS group (p¼0.082).

CONCLUSION: Patients with isolated PCO pattern may not only
have high potentials for developing large number of follicles, but
also produce equally high quality embryos as in the non-PCO patients,
resulting in higher pregnancy rates with appropriate ovarian stimula-
tion.
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A COMPARISION OF CLINICAL PREGNANCIES BETWEEN DAY
5-6 AND DAY 3-4 EMBRYO TRANSFERS FROM IN-VITRO
MATURED OOCYTE CYCLES IN PCOS PATIENTS. M. J. Kim,
J. E. Lee, Y. Lee, M. K. Kim, S. W. Lyu, J. H. Cho, W. S. Lee,
T. K. Yoon, Y. S. Kim. Department of Obstetrics and Gynecology, Fertility
Center of CHA Gangnam Medical Center, Seoul, Republic of Korea.

OBJECTIVE: To evaluate assisted reproductive technology(ART) out-
comes including clinical pregnancies(CP) according to embryo age at the
time of transfer, i.e. embryos of Day 5-6 vs Day 3-4 developed from in-vitro
matured(IVM) oocyte cycles in Polycystic ovarian syndrome(PCOS) pa-
tients.

DESIGN: This retrospective study reviewed ART parameters from medi-
cal charts of patients with PCOS who underwent IVM cycles between
January, 2012 and February, 2014 at Fertility Center of CHAGangnamMed-
ical Center, Seoul, Republic of Korea.

MATERIALS AND METHODS: A total of 203 IVM cycles in consecu-
tive 157 PCOS patients were included in this study. The patients underwent
unstimulated ART cycles with hCG priming(Choriogonadotropin a 250mg,
Ovidrel) 36 hours before oocyte retrieval(OR). After the retrieved oocytes
were matured, all fertilization was achieved through intracytoplasmic
sperm injection(ICSI). The embryos were cultured in home-made media
and embryo transfers(ET) were performed on 3-4 days or 5-6 days after
OR according to the number and the quality of embryos. The patients
were divided into two groups based on Day3-4 vs Day 5-6 ET and ART pa-

rameters were compared. Chi square and student t-test were used for statis-
tical analysis.
RESULTS: One hundred ninty eight IVM-ET cycles were performed

excepting 5 cycles (4 cycles with no developed embyro and 1 cyclewith cryo-
preservation) of 5 paitents from the total 203 IVM tried cycles in 157 pa-
tients. Among ET cycles, total 106 CP were identified (CP rate(CPR)
44.4% and implantation rate(IR) 21.8% in whole ET cycles). There were
174 Day 3-4 ET(all cleavage-stage) vs 24 Day 5-6 ET(cleavage-stage 6 cy-
cles, morula 6 cycles, and blastocysts 12 cycles): the number of retrieved oo-
cytes 16.3�5.0 vs 22.8�9.8 (P¼0.006); the number of blastocysts 0 vs
1.7�0.5(P<0.001); the number of transferred embyros 2.5�0.6 vs
2.3�0.4(P¼0.045); fertilization rate 44.6% vs 48.1%; 74 vs 14 CR(CPR
42.5% vs 58.3%(P<0.001)); IR 20.8% vs 29.6%; AMH 10.6�4.9 vs
13.6�4.8(P¼0.154); LH 18.4�15.9 vs 11.9�5.5(P¼0.796); endometrial
thickness 0.66�0.02 vs 0.72�0.16(P¼0.183). In the subgroup analysis of
the Day 5-6 blastocyst transfer cycle(12 cycles), CPR was 75% and IR
was 55.0%.
CONCLUSION: This study implies the promising outcome using Day 5-6

ET, especially in the blastocyst developed group, than Day 3-4 ET in PCOS
patients with IVM cycles. The large prospective long-term sutdy is needed to
validate the result of this study.

OUTCOME PREDICTORS - CLINICAL: ART
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PROBABILITY OF CLINICAL PREGNANCYAND LIVE-BIRTH IN
ART FOR WOMEN PREVIOUSLY TREATED FOR ART-RELATED
ECTOPIC PREGNANCY. C. E. Boots,a M. J. Hill,b E. C. Feinberg,c

R. B. Lathi,d E. S. Jungheim.a aOb/Gyn, Division of REI, Washington Uni-
versity, St. Louis, MO; bReproductive and Adult Endocrinology, NICHD &
NIH, Bethesda, MD; cFertility Centers of Illinois, Highland Park, IL; dOb/
Gyn, Division of REI, Stanford University, Stanford, CA.

OBJECTIVE: Ectopic pregnancy is an undesired yet somewhat common
outcome after ART therapy. Women may consider additional ART treatment
after this outcome, yet little published evidence exists to guide them in this
decision. Thus, we sought to evaluate predictors of pregnancy and live-birth
(LB) for women undergoingARTafter previous treatment for an ART-related
ectopic.
DESIGN: Retrospective cohort study of patient-level data pooled from

four academic ART centers.
MATERIALS AND METHODS: The study population included 204

women. Inclusion criteria were previous ART-related ectopic and treat-
ment with methotrexate (MTX). Women were excluded if they did not
plan on a fresh transfer. Women were evaluated for factors associated
with pregnancy including age, BMI, race, antral follicle count (AFC),
prior ovarian response to gonadotropins (defined as number of oocytes
retrieved in previous ART cycle), number of prior MTX doses, time since
MTX therapy, and prior salpingectomy for ectopic. Standard bivariate sta-
tistics were applied (Student’s t-test, chi-square analysis) for the entire
cohort and for women stratified by age (<35 years, 38 and older) to iden-
tify relevant predictors. ROC curves were used to determine the strength
of identified predictors (reported as area under the curve (AUC)).
RESULTS: Overall, 40% of women achieved a clinical pregnancy (CP) in

the post-MTX ART cycle. LB data was available for 122 women. Of these
women, 39% achieved a LB. Six (2.9%) women had another ectopic preg-
nancy. Probability of CP and LB was higher in women younger than 35 years
of age (43.7%, 43.6% respectively) although no factors were identified that
were predictive of CP or LB for these women. Probability of CP and LB
was lower in women 38 years of age and older (33.8%, 30.7%). Number
of oocytes retrieved in the previous ART cycle and current AFC were predic-
tive of CP (AUC: 0.66, 0.7 respectively) and LB (AUC: 0.69, 0.7) for these
older women.
CONCLUSION: Women with a history of ART-related ectopic preg-

nancy have a good chance of LB in a subsequent ART cycle (40%).
Repeated doses of MTX do not impact this chance nor does salpingec-
tomy. For women 38 years of age and older, prior response to gonado-
tropins and current AFC may be helpful tools to predict chance of CP
and LB in future ART cycles.
Supported by: NIHK12HD063086 (ESJ).
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ADVERSE PREGNANCY AND BIRTH OUTCOMES BY INFER-
TILITY DIAGNOSES WITH AND WITHOUT ART
TREATMENT. J. E. Stern,a B. Luke,b M. Tobias,c M. D. Hornstein,d

H. Diop.e aGeisel School of Medicine at Dartmouth, Lebanon, NH; bMichi-
gan State University, East Lansing, MI; cBoston University, Boston, MA;
dBrigham&Women’s Hosp, Boston,MA; eMass Dept of Public Health, Bos-
ton, MA.

OBJECTIVE: To compare the risks for adverse pregnancy and birth out-
comes by infertility diagnoses with and without ART treatment to ART preg-
nancies with the diagnosis of male factor only.

DESIGN: Historical cohort.
MATERIALS AND METHODS: Pregnancies resulting in live births

in Massachusetts from 2004-08 and linked to hospital discharge data
were compared between women who had received ART treatment
(ART, N¼2,989) and women with no ART treatment in the current
pregnancy (non- ART, N¼4,097). Women had diagnoses of endometri-
osis, ovulation disorders and reproductive inflammatory disorders
(non-ART only). The reference group was ART pregnancies with the
diagnosis of male factor only, suggesting the absence of fertility
issues for the female partner. Risks of gestational diabetes (GDM),
prenatal hospitalizations (Admissions), prematurity (PTB, <37 weeks),
low birth weight (LBW: <2,500 gms), and small-for-gestation (SGA)
were modeled using multivariate logistic regression adjusted for
maternal age, race, ethnicity, education, chronic hypertension, diabetes
mellitus, and plurality (adjusted odds ratios, AORs, and 95% confi-
dence intervals, CI).

RESULTS: Risks were increased for Admissions in both ART and non-
ART pregnancies, GDM in the ART and non-ART ovulation disorders
groups, PTB and LBW in the ovulation disorders ART group, and LBW
and SGA in the inflammation non-ART group.

CONCLUSION: These findings indicate substantial excess perinatal
morbidity associated with underlying infertility diagnoses, even in the
absence of ART treatment.

Supported by: NIH R01HD064595 and R01 HD067270.
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CANMEANOVARIANVOLUMEBEA PREDICTOR FOREMBRYO
ANEUPLOIDY RATE?. E. Littman, V. Phan, D. Harris, M. Severino,
A. Barton, A. La. Red Rock Fertility Center, Las Vegas, NV.

OBJECTIVE: To determine whether mean ovarian volume can predict the
risk of embryo day 3 chromosomes abnormalities.

DESIGN: Retrospective Study in an In Vitro Fertilization Laboratory.
MATERIALS AND METHODS: Patients underwent in vitro fertilization

with mean ovarian volume were recorded. On day 3 of embryo development,
a single blastomere was biopsied and sent to the genetic lab for aneuploidy
screening using a- CGH for all 23 pairs of chromosomes.

RESULTS: 968 day 3 embryos from 155 patients were tested for 23 pairs
chromosomes using a-CGH technique. Genetic evaluation revealed 365
euploidy and 603 aneuploidy. In women with mean ovarian volume %
5cm3, the aneuploidy rate was 72.5% (155/215). In women with mean
ovarian volume > 5cm3, the aneuploidy rate was 59.5% (448/753)
(p<0.005). In women younger than 38 year old, the aneuploidy rate was
significantly higher in the lower mean ovarian volume group (% 5cm3)
69.6% compared with 46.8% in women with mean ovarian volume >
5cm3 (p<0.001). However, in older women R 38 years of age, the preva-
lence of aneuploidy were uniformly high , independent of their ovarian vol-
ume status (78.9% vs 85%; p >0.05).
CONCLUSION: A prevalent hypothesis concerning the cause of the rise in

aneuploid conceptions with maternal age is that the changes that accompany
normal ovarian aging increase the rate of meiotic errors in the oocyte. Bio-
logical aging of the ovary is accompanied by decrease in ovarian volume
manifested by a decline in both the total oocyte pool and the number of antral
follicles maturing per cycle, as well as changes in the levels of circulating
reproductive hormones. The biological aging hypothesis predicts that aneu-
ploidy rates should be higher in women with a prematurely reduced oocyte
pool. In this study, we found that therewas significant rise in aneuploidy rates
with decreasing ovarian volume% 5cm3. Aneuploidy rates in womenR 38
years of age were independent of their ovarian volume status. However in
women <38 years old, the abnormalities were associated with decrease
ovarian volume.
Supported by: Red Rock Fertility Center.
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DIMINISHED OVARIAN RESERVE PREDICTS PREGNANCY
LOSS IN OLDER BUT NOT YOUNGER PATIENTS
UNDERGOING ART. L. A. Bishop,a K. Devine,b K. S. Richter,c

K. Moon.c aObstetrics & Gynecology, Georgetown University, Washington

Hospital Center, Washington, DC; bProgram in Reproductive & Adult Endo-
crinology, NICHD, NIH, Bethesda, MD; cShady Grove Fertility, Rockville,
MD.

OBJECTIVE: Previous studies have reported that women with diminished
ovarian reserve (DOR), quantified by elevated follicle-stimulating hormone
(FSH), have higher rates of pregnancy loss. However, these studies used rela-
tively small cohort sizes or did not differentiate by age. This study aimed to
assess the predictive value of ovarian reserve based on both FSH and antral
follicle counts (AFC) for pregnancy loss in a large cohort of women under-
going ART.
DESIGN: Retrospective Cohort Study.
MATERIALS AND METHODS: This study reviewed treatment cycles

by all patients with recorded baseline FSH and AFC and having a positive
serum hCG following autologous IVF treatment at a single fertility prac-
tice during 2012. Only the first treatment cycle per patient was included in
the analysis. FSH < 10 IU/L was considered normal; FSH R 10 IU/L
was considered elevated. The associations between baseline measures

GDM* Admission* PTB* LBW* SGA*

Diagnosis-Treatment N

Male factor-yes 1,906 1.00 1.00 1.00 1.00 1.00

Endometriosis-yes 406 0.78[0.50,1.22] 1.68[1.15,2.47] 0.98[0.74,1.31] 0.94[0.68,1.31] 1.08[0.76,1.53]
Endometriosis-no 590 1.08[0.72,1.62] 2.97[2,10,4.22] 1.00[0.75,1.34] 1.17[0.82,1.68] 1.08[0.77,1.53]

Ovulatory Disorder-yes 678 1.76[1.32,2.36] 1.89[1.39,2.56] 1.44[1.15,1.80] 1.43[1.11,1.85] 0.95[0.71,1.27]
Ovulatory Disorder-no 832 1.86[1.33,2.61] 2.38[1.71,3.32] 0.80[0.61,1.05] 1.18[0.86,1.62] 1.23[0.91,1.67]

Infammation-no 2,675 0.93[0.67,1.31] 2.69[1.98,3.66] 0.81[0.64,1.04] 1.35[1.02,1.78] 1.46[1.12,1.92]

* AOR[95%CI]
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(age, FSH and AFC) and live birth were evaluated by chi-square and lo-
gistic regression analysis.

RESULTS: A total of 1997 patients (mean age 34.3 years, range 19-44)
with recorded baseline FSH (1812 <10 and 185 R10) and AFC (mean
16.4) had positive serum hCG following IVF treatment during the study
period. In univariate analyses, age (p<0.0001), FSH below vs above 10
(p¼0.037), and AFC (p¼0.008) were each significantly associated with
live birth. Adjusting for age, the association between AFC and live birth
was no longer significant (p¼0.84). Among patients 40 years or older,
elevated FSH was associated with a 19% decrease in live birth (p¼0.025)
though the elevated FSH sub-cohort was not older (41.11 vs 41.14,
p¼0.87). However, FSH was not significantly associated with live birth
among patients under 40 years (p¼0.66).

CONCLUSION: Patients 40 years and older with basal FSH R10 were
56%more likely to experience miscarriage following an ART cycle resulting
in chemical pregnancy. Importantly, this effect was not seen among younger
patients with DOR. Elevated FSH may be a marker not only for diminished
ovarian reserve but also for diminished oocyte quality among older patients
undergoing ART.

Age < 40 Age > 40

FSH (IU/L) < 10 R 10 < 10 R 10
+ hCG 1593 143 219 42
Live Births 1131 99 114 14

(71%) (69%) (52%) (33%)
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ELECTIVE SINGLE VERSUS DOUBLE BLASTOCYST TRANS-
FERS IN FRESH ANONYMOUS OOCYTE RECIPIENT
CYCLES. A. K. Rodgers, A. Beltsos, M. Hilse, J. Mathews,
S. Jasulaitis, J. Liebermann. Fertility Centers of Illinois, Chicago, IL.

OBJECTIVE: The objective was to describe clinical pregnancy, live birth,
and multiple gestation rates resulting from blastyocyst transfers in fresh
anonymous oocyte recipient cycles. Even though in 2013, the American So-
ciety of Reproductive Medicine’s committee opinion on the number of em-
bryos to transfer encouraged elective single embryo transfer (eSET) in
donor oocyte recipients, many donor oocyte recipients are hesitant to transfer
a single embryo.

DESIGN: Retrospective analysis.
MATERIALSANDMETHODS: A review of anonymous donor oocyte re-

cipients cycles from a single laboratory from January 2009 to June 2013
(N¼237). Only fresh cycles with a single or double blastocyst transfers
were included for analysis. Gestational carrier cycles were excluded. T-test
and Chi squared were utilized where appropriate.

RESULTS: Forty-six (19.4%) eSET cycles and 191 (80.6%) double
embryo transfer (DET) cycles were identified. Average age in the
eSET group was 40.9 years compared to 41.3 years in the DET group
(p¼0.54). The clinical pregnancy rate (CPR) was 20/46 (43.5%) for
eSET and 108/191 (56.5%) for DET, which was not significantly
different with p¼0.110. The live birth rate was 20/46 (43.5%) for
eSET and 104/191 (54.4%) for DET which was not significantly different
with p¼0.181. Of the 104 live births in the DET group, there were 62
(59.6%) singletons and 42 (40.4%) twins. No triplets were described,
but one DET case had 4 gestational sacs. In this case, there were only
two live born babies, and it is unclear whether it was self reduced or
selectively reduced. There was also one heterotopic pregnancy which re-
sulted in a spontaneous loss of the intrauterine pregnancy.

CONCLUSION: While pregnancy rates and live birth rates are less in
the eSET group compared to the DET, they are not significantly
decreased. A 40.4% multiple gestation live birth rate in the DET group
is clinically important. The average age in these oocyte recipients is
greater than 40, and previous literature has reported that obstetrical com-
plications are increased with singleton pregnancies and even higher risk
with multiple gestations with increasing age. Interestingly, approximately
80% of cases still underwent DET. This can be hypothesized to be

related to financial or emotional factors facing patients utilizing anony-
mous donor oocytes. The dramatically high multiples rate should be
considered when determining eSET versus DET in this at risk popula-
tion.

P-607 Wednesday, October 22, 2014

ANTI-MULLERIAN HORMONE (AMH) AS A PREDICTOR OF
IMPLANTATION AND CLINICAL PREGNANCY FOLLOWING
ART: A META-ANALYSIS. R. Tal,a O. Tal,b B. J. Seifer,a

D. B. Seifer.a aGenesis Fertility & Reproductive Medicine, Division of
Reproductive Endocrinology & Infertility, Maimonides Medical Center,
Brooklyn, NY; bSchool of Business and Hospitality, Conestoga College,
Kitchener, ON, Canada.

OBJECTIVE: AMH is a sensitive marker of ovarian reserve and a good
predictor of poor or excessive response following controlled ovarian stimu-
lation. We performed a systematic review of the medical literature and
meta-analysis to assess whether AMH is a predictor of implantation and/or
clinical pregnancy (CP) in women undergoing ART.
DESIGN: Meta-analysis.
MATERIALS AND METHODS: A systematic review and meta-analysis

of the literature was performed. Studies were included if 2x2 tables for the
outcomes implantation and/or CP in IVF in relation to AMH could be con-
structed. To minimize heterogeneity, studies including only women with
diminished ovarian reserve (DOR) or polycystic ovary syndrome (PCOS)
were analyzed separately from those with women with unknown ovarian
reserve. Summary estimates of the diagnostic odds ratio (OR) and summary
receiver operating characteristic (SROC) curves were developed using the
random effects model for binary data for AMH as a predictor of implantation
and CP rates.
RESULTS: Out of 525 studies, 24 met eligibility criteria and 17

studies (10 prospective and 7 retrospective), comprising 4889 women,
had extractable data and thus were included in the meta-analysis.
Nine studies reporting CP rates and 3 reporting implantation rates in
women with unknown ovarian reserve were included. Four studies in
DOR women and 4 studies in PCOS women reporting CP rates were
included. The OR for AMH as a predictor of implantation in women
with unknown ovarian reserve (n¼1990) was 1.93 (95% confidence in-
terval (CI): 1.55–2.4) while the area under the SROC curve (AUC) was
0.598 (95% CI: 0.568–0.628). The OR for AMH as a predictor of CP in
these women (n¼3664 women) was 1.94 (95% CI: 1.66–2.27) while the
AUC was 0.629 (95% CI: 0.611–0.647). AMH predictive ability for PR
was greatest in women with DOR (n¼783), with OR and AUC of 3.95
(95% CI: 2.56–6.09) and 0.696 (95% CI: 0.641–0.751), respectively. In
contrast, AMH had no significant predictive ability for PR in PCOS
women (n¼442), with OR and AUC of 1.04 (95% CI: 0.66–1.34) and
0.6 (95% CI: 0.547–0.653), respectively.
CONCLUSION: A comprehensive literature review demonstrates that

AMH is associated with implantation and CP rates in ART. Its predictive
ability for CP is weak but appears to be better in women with DOR.
These data suggest that AMH may have some clinical utility in coun-
seling women undergoing ART regarding CP rates, particularly those
with DOR.
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BIRTH OUTCOMES BY INFERTILITY DIAGNOSIS: ANALYSES
OF THE MASSACHUSETTS OUTCOMES STUDY OF ASSISTED
REPRODUCTIVE TECHNOLOGIES (MOSART). B. Luke,a

J. E. Stern,b M. Kotelchuck,c M. D. Hornstein,d D. Gopal,e L. Hoang,e

C. Belanoff,e E. Declercq,e H. Cabral,e B. Cohen,f H. Diop.f aObstetrics,
Gynecology, and Reproductive Biology, Michigan State University, East
Lansing, MI; bObstetrics and Gynecology, Geisel School of Medicine at
Dartmouth, Lebanon, NH; cMGH Center for Child & Adolescent Health
Research and Policy, MassGeneral Hospital for Children, Boston, MA; dOb-
stetrics and Gynecology, Brigham&Women’s Hospital, Boston, MA; eCom-
munity Health Services, Boston University School of Public Health, Boston,
MA; fMassachusetts Department of Public Health, Boston, MA.
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OBJECTIVE: To evaluate ART pregnancy outcomes by infertility diag-
nosis.

DESIGN: Historical cohort.
MATERIALS AND METHODS: ART data on women who were

treated and gave birth in Massachusetts were linked to vital records
and hospital utilization data. ART pregnancies were limited to those
with only a single infertility diagnosis. Live births were categorized
by eight mutually-exclusive ART diagnoses. Risks of prematurity,
low birthweight (LBW), small-for-gestation (SGA), large-for-gestation
(LGA), pregnancy hypertension, gestational diabetes, prenatal hospital-
izations, and primary cesarean delivery were modeled using logistic
regression, adjusted for parental characteristics, treatment parameters,
and plurality (adjusted odds ratios, AORs, and 95% confidence inter-
vals); the reference group were pregnancies with the diagnosis of
male factor.

RESULTS: Among the 7,354 singleton and twin pregnancies, there were
nonsignificant differences in the risks for LBW, SGA, and LGA. Women
with ovulation disorders were more likely to develop gestational diabetes
(AOR 1.80, 95% CI 1.35-2.41) and deliver preterm (AOR 1.36, 95% CI
1.08-1.71); women with the diagnosis of other factors were also more likely
to deliver preterm (AOR 1.33, 1.05, 1.67). Emergency room visits were
greater for women with diminished ovarian reserve (AOR 1.45, 95% CI
1.01-2.08); prenatal hospital admissions were greater for women with the di-
agnoses of endometriosis, tubal and other factors, ovulation disorders, and
uterine factors (AORs 1.66-2.68).Womenwith the diagnosis of uterine factor
were twice as likely to deliver by primary cesarean (AOR 1.96, 95% CI 1.15,
3.36).

CONCLUSION: Although the infant outcomes of LBW, SGA, and LGA
were generally similar across diagnosis groups, specific diagnoses had
greater risks for prematurity, gestational diabetes, prenatal hospital utiliza-
tion, and primary cesarean delivery.

Supported by: NIH R01 HD064595 and R01 HD067270.
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THEEFFECTOFLOWBODYMASS INDEXONPREGNANCYOUT-
COMES AND OOCTYE QUALITY IN IVF CYCLES. M. Brower,a,b

E. Wang,b C. Alexander,b D. Hill,c H. Danzer,c M. Surrey,c M. Pisarska.b
aObstetrics and Gynecology, University of California Los Angeles, Los Angeles,
CA; bObstetrics and Gynecology, Cedars-Sinai Medical Center, Los Angeles,
CA; cSouthern California Reproductive Center, Beverly Hills, CA.

OBJECTIVE: Prior studies examining the impact of low body mass in-
dex (BMI) on in vitro fertilization (IVF) outcomes have shown conflict-
ing results with some demonstrating lower pregnancy rates and others
showing no difference compared to normal weight women. We previ-
ously demonstrated that women with a low BMI have a significantly
higher prevalence of poor quality oocytes. The aim of this study was
to determine if women with a low BMI have poorer pregnancy outcomes
with IVF compared to normal weight women and determine if under-
weight women produce poorer quality oocytes or embryos in an
expanded cohort.

DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Data for 422 women undergoing

their first IVF or oocyte cryopreservation cycle at a single center be-
tween 2011-2012 were analyzed. Participants were classified into two
groups based on BMI % 19 kg/m2 (n¼69) and 19.1-25 kg/m2
(n¼353). The primary outcome was clinical pregnancy rate. Secondary
outcomes included the number of oocytes retrieved, fertilization rate,
blastulation rate, implantation rate and ongoing pregnancy rate. A sec-
ondary analysis for oocyte quality was done of 301 women who had
the cumulus cells removed from the oocytes at the time of oocyte
retrieval. Oocytes described as being granular or having vacuoles,
dark cytoplasm, debris or inclusions were considered poor quality. Lo-
gistic and count regression analyses adjusted for age, day 3 FSH and
ethnicity were used to determine the association between BMI and out-
comes of interest.

RESULTS: When controlling for age, day 3 FSH and ethnicity the clinical
pregnancy rates were not different between underweight and normal weight
women (37% vs. 41%, P¼0.68). The multivariate model confirmed being un-
derweight was associated poor oocyte quality (31% vs. 18%, P¼0.05) and a

trend towards fewer oocytes retrieved (10.6 vs. 12.1, P¼0.08) in the
expanded cohort. There were no differences in the fertilization rate, blastula-
tion rate, implantation rate or ongoing pregnancy rates between the two
groups.
CONCLUSION: Underweight women have a significantly higher preva-

lence of poor quality oocytes and a strong trend toward fewer oocytes
retrieved compared to normal weight women. The poor quality of the oocytes
did not significantly impact embryo development or pregnancy rates in un-
derweight women undergoing IVF.
Supported by: The Helping Hand of Los Angeles, Inc.
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EFFECT OF ETHNICITY ON IMPLANTATION AND CLINICAL
PREGNANCY RATES AFTER INVITRO FERTILIZATION OR IN-
TRACYTOPLASMIC SPERM INJECTION TREATMENT.
M. A. Akhtar, N. Tsampras, K. Majumder, E. Edi-Osagie, Y. Sajjad.
Reproductive Medicine, St Marys Hospital, Central Manchester University
Hospitals NHS Trust, Manchester, United Kingdom.

OBJECTIVE: To assess the relationship and determine whether ethnicity
of women has any role to play in the clinical success rate of in vitro fertiliza-
tion (IVF) or intracytoplasmic sperm injection (ICSI) treatment.
DESIGN: Retrospective Observational Cohort Study in one of the largest

National Health Service (NHS) fertility unit.
MATERIALS AND METHODS: All of the women who underwent

their first fresh cycle of assisted reproduction in year 2013. A total of
656 women, of which 502 were white European and 154 were of ethnic
minority group mainly south Asians. Data analysed with SPSS 16 for
windows (Statistical Package for Social Sciences; IBM, Chicago, IL,
USA).
RESULTS: The pre-treatment variables (age, basal follicle stimulating,

anti-mullerian hormone and antral follicle count) were slightly favourable
in the ethnic group, but the implantation rate were lower (30.51%) in the
ethnic group compared with white European group (42.62%). Clinical preg-
nancy rates were also lower in ethnic group (22.07%) compared to white Eu-
ropean group (33.66%). These results remained similar even if woman had
single or double embryo transfer or day of embryo transfer during assisted
reproduction treatment.
CONCLUSION: Implantation rate and clinical pregnancy rate

following first fresh IVF or ICSI treatment were lower in ethnic minority
group compared with white European women. Ethnicity is also an
important determinant of success following assisted reproduction treat-
ment. Further research is needed to look into this very important issue
and to estimate the degree of variation in success rates of IVF treatment
from a much larger database. This would help us in better understanding
of relationship between ethnicity and IVF outcome, leading to modifica-
tions in the clinical strategies to achieve equivalent success rates among
all ethnic groups.
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OVULATION TRIGGER WITH LESS THAN 3 FOLLICLES IN
STIMULATED IN-VITRO FERTILIZATION (IVF) CYCLES: A
RETROSPECTIVE STUDY. C. Roumain,a,b N. Dean,a F. Dzineku,a

I.-J. Kadoch,a,b S. Phillips,b L. Lapensee.a,b aCentre de Procr�eation Assist�ee,
Centre Hospitalier Universit�e deMontr�eal, Montreal, QC, Canada; bClinique
Ovo, Montreal, QC, Canada.

OBJECTIVE: In stimulated IVF cycles, ovulation trigger is usually per-
formed in the presence of 3 or more mature follicles. This minimal number
is based on clinical experience rather than on strong literature, and obtained
by weighing the probability of implantation and pregnancy versus the risk of
not reaching embryo transfer when so few mature follicles are present. This
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study aims to evaluate if triggering ovulation in a stimulated IVF cycle with
only 2 dominant follicles or less (measuring 14 mm or more) results in preg-
nancy rates comparable to those obtained with 3 follicles (the currently used
triggering threshold).

DESIGN: We performed a retrospective cohort study over 2 years
(2011 to 2013) based on chart review on a population of patients fol-
lowed at Ovo and the CHUM fertility clinics, affiliated to the University
of Montreal.

MATERIALS AND METHODS: 70 cycles triggered with 2 follicles or
less were analyzed, versus 69 cycles with 3 follicles. The main outcome
was clinical pregnancy rates. Secondary outcomes included implantation
rates and spontaneous abortions.

RESULTS: The groups were identical in terms of age (39, range 30 to 45
versus 39, range 29 to 43), parity (0, range 0 to 3 versus 0, range 0 to 3), cause
of infertility (p>0.05), AMH (0.4 ng/ml +/- 0.41 versus 0.6 +/- 0.58), stim-
ulation protocol used (p>0.05), total dose of gonadotropins (5263 units,
range 1200-12000 versus 5400 units, range 1800-10200), years of infertility
(4 +/- 2.8 years versus 4.3 +/- 3.4 years) and smoking (p¼0.24). Out of the 70
cycles triggered with 2 follicles or less, we only obtained one clinical preg-
nancy. The pregnancy rate in the 2 follicles or less groupwas less than in the 3
follicles group (1.4 versus 8.7%) although not statistically significant
(p¼0.06). However, the implantation rate was significantly lower in the 2 fol-
licles or less group (6% versus 22%, p¼0.03). The spontaneous abortion rate
was higher in the group with 2 follicles or less, but not statistically significant
(75 versus 50%, p¼0.58).

CONCLUSION: Although not statistically significant, the extremely
low clinical pregnancy rate obtained following a trigger with 2 follicles
or less does not justify pursuing this practice. The higher implantation
rate found in the 3 follicles group supports the use of this threshold in
our practice. A larger sample would be necessary to increase power and
reach statistical significance in the spontaneous abortions and clinical
pregnancy rates.
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PROGESTERONE LEVEL AT HCG TRIGGER AFFECTS CHEMI-
CAL PREGNANCY RATE AFTER IVF BUT NOT PROGRESSION
TO CLINICAL OR ONGOING PREGNANCY. K. A. Green,a

M. P. Coffey,b L. J. Wolf,c B. T. Miller.c aObstetrics and Gynecology, Oak-
land University William Beaumont School of Medicine, Royal Oak, MI;
bBiostatistics, Beaumont Health System, Royal Oak, MI; cReproductive
Medicine Associates of Michigan, Troy, MI.

OBJECTIVE: Evaluate IVF outcomes based on the progesterone (P) level
at the time of hCG trigger.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: 681 fresh, autologous IVF cycles of

500 women from 2007 to 2014 were evaluated. Women were <35 years
of age with FSH<10 and at least two follicles R17 mm on the day of
hCG trigger. The primary objective was to evaluate whether P level at
hCG trigger differentially affected chemical, clinical (fetal cardiac mo-
tion), or ongoing pregnancy rates. The effect of P was examined using
a four level variable: Group 1: P<1 ng/mL, Group 2: 1 to <1.5, Group
3: 1.5 to <2, and Group 4: R2. Analyses used generalized linear
models fit with GEE methodology to account for multiple IVF
attempts.

RESULTS: There were 442 chemical pregnancies in 681 cycles
(64.9%). Chemical pregnancy rates for Groups 1, 2, 3, and 4 were
70.71, 68.47, 51.82, and 50.72%, respectively. Clinical pregnancy rates
for Groups 1, 2, 3, and 4 were 60.35, 53.15, 40.00, and 40.58%, respec-
tively. Ongoing pregnancy rates for Groups 1, 2, 3, and 4 were 53.21,
49.55, 36.36, and 36.23, respectively. P level on the day of hCG trigger
significantly affected chemical pregnancy (p¼0.001). The odds of chem-
ical pregnancy with P<1.5 ng/mL were 2.14 times the odds with PR1.5
ng/mL (95%CI 1.49, 3.09). When chemical pregnancies were considered,
P levels did not affect progression to clinical or ongoing pregnancy
(p¼0.26 and 0.76, respectively). There was no difference in insemination
method between P groups. P levels did not appear to differentially affect
pregnancy in agonist versus antagonist cycles (p¼0.60). The effect of P
on chemical pregnancy persisted when peak estradiol was added to the
model (p¼0.0005).

Chemical Pregnancy Rate Between P Groups

P (ng/mL)
Group A

P (ng/mL)
Group B

Odds
Ratio

95% CI
for OR p-value

<1 R1 and <1.5 0.85 (0.58, 1.25) 0.42
<1 R1.5 and <2 0.43 (0.27, 0.68) 0.001
<1 R2 0.44 (0.26, 0.76) 0.003
R1 and <1.5 R1.5 and <2 0.50 (0.31, 0.82) 0.006
R1 and <1.5 R2 0.52 (0.30, 0.91) 0.022
R1.5 and <2 R2 1.03 (0.57, 1.88) 0.92

CONCLUSION: P level on the day of hCG trigger significantly af-
fects chemical pregnancy rate but does not appear to influence progres-
sion to clinical or ongoing pregnancy. The effect of P is significant
regardless of peak estradiol levels. These findings support the theory
that the negative effect of elevated P may be related to endometrial
receptivity.
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INHERITED THROMBOPHILIA AND OOCYTE QUALITY: AN
AGE-RELATED CORRELATION. A. Nazzaroa,b A. Salerno.a,b aPhy-
siopathology of Human Reproduction, AORN ‘‘G. Rummo’’ Hospital, Be-
nevento, Italy; bReproductive Medicine, Futuraivf - Center for
Reproductive Medicine, Cava d�e Tirreni, Salerno, Italy.

OBJECTIVE: To investigate the association, if any, between thrombo-
philic risk factors, oocyte quality and IVF outcome in an assisted reproduc-
tive technologies (ART) setting.
DESIGN: This is a preliminary retrospective cohort study. 12 thrombo-

philic genes mutations were detected in 539 women at their first IVF attempt
from genuary 2010 to december 2013. Patients <35 were the group A,
patients>35 were the group B. All women underwent ovarian reserve testing
prior to treatment.
MATERIALS AND METHODS: 259 women (group A) and 280 (group

B) were enrolled in a university hospital reproductive medicine unit. The
presence of oocyte cytoplasmic and extracytoplasmic abnormalities, in the
all women, were matched against thrombofilic mutations (MTHFRCT/
AC,FVL,FII,FXIII,FBG,PAI1,HPA1,ACE,F5R2,APOB,APOE). A STATA
12.1was used for statistical analysys and a p value <0.05 was considered
positive.
RESULTS: Oocytes abnormalities were matched against the presence

from 0 to 2, 2 to 4, 5 to 7 contemporary thrombofilic mutations in both
groups. In group A despite that cytoplasmic abnormalities increase
with the increasing in the number of mutations, the results are not statis-
tically relevant, whereas, as well as the extracytoplasmic mutations is
concerning, when 5 to 7 mutations are contemporary present, we
observed a statistical difference (p<0.0067). In group B both, cyto-
plasmic and extracytoplasmic, oocyte abnormalities were statistically
related to the number of mutations, with a p< 0,02017 when 5 to 7
gene mutations were present.These preliminary results may suggest
that, in older women, the regulatory mechanisms of oocyte functioning
may be worsened by a lower oxygen support due to a preexisting poor
oocyte quality.
CONCLUSION: At the best of our knowledge, this is the first time age

related oocyte abnormalities are matched against thrombophilic muta-
tions. Our results, in the absence of clinical guidelines, may suggest
an evidence base regarding thrombophilic screening and antithrombotic
therapy in cases of reproductive failure in older women with poor oocyte
quality, in order to try to improve IVF outcome. Other oocyte regulatory
mechanisms, than thrombophilic factors and related oxygen support,
may be present in older women affecting oocyte quality. Larger studies
and multivariate analysys of other factors are needed to clarify the role,
if any, of thrombofilic mutations on oocyte quality in women over 35
years.
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PROGNOSTIC FACTORS FOR CLINICAL PREGNANCY OUT-
COMES IN ASSISTED FERTILIZATION USING PITUITARY
DOWN-REGULATION WITH DEPOT DOSE AND DAILY LOW-
DOSE LUTEAL PHASE GONADOTROPIN RELEASING HOR-
MONE AGONISTS. C. Liao,a,c R. Huang,a R. W. Scherer,b

X.-Y. Liang.a aReproductive Medicine Research Center, 6th Affiliated Hos-
pital, Sun Yat-sen University, Guangzhou, Guangdong, China; bDept. Epide-
miology, Johns Hopkins University Bloomberg School of Public Health,
Baltimore, MD; cDept. Gynecology and Obstetrics, Johns Hopkins Hospital,
Baltimore, MD.

OBJECTIVE: To summarize a single center’s experience in applying
depot-dose and daily low-dose GnRHa down-regulation protocols for IVF/
ICSI and explore factors associated with clinical pregnancy outcomes in
each of the two protocols.

DESIGN: This is a retrospective cohort study conducted at an infertility
treatment center of a university hospital.

MATERIALS AND METHODS: 3,405 controlled ovarian stimulation
(COS) cycles using 1.3/1.0 mg depot or 0.1/0.05 mg daily low-dose
GnRHa protocols for luteal phase down-regulation between June 2010
and October 2013 were analyzed, which comprised of 2,106 depot cycles
and 1,299 daily low-dose cycles. We summarized patient characteristics
and treatment outcomes of the two treatment groups respectively and con-
ducted logistic regression analyses to identify prognostic factors for clin-
ical pregnancy in each group. Regression models were first selected and
applied to the data set with model-wise deletion, which automatically
dropped observations with missing data in any of the outcome and predic-
tor variables. Multiple imputations were then used to impute all the
missing data for variables included in the logistic regression models
selected under model-wise deletion and the models were subsequently
applied to the complete data set. Results of regression analyses with these
two approaches were compared.

RESULTS: In both of the two protocols, increased age is associated
with lower odds of clinical pregnancy, while improved embryo quality
and endometrium thickness on hCG day are associated with higher odds
of clinical pregnancy. Lower serum progesterone on hCG day and
increased number of retrieved oocytes were associated with higher odds
of clinical pregnancy in the depot group, but neither of these two factors
was associated with pregnancy outcome in the daily low-dose group.
Some of the statistically significant associations observed under model-
wise deletion regression analyses disappeared when the models were
applied to the complete data set derived from multiple imputations.

CONCLUSION: Age, embryo quality and endometrium thickness on hCG
day are themost important prognostic factors for COS utilizing depot or daily
low-dose GnRHa protocols. Model-wise deletion or complete case analysis
when some data are missing can lead to biased results and should be avoided.
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LIVE BIRTHS RATES FOLLOWING OOCYTE DONATION
REFLECT PERFORMANCE OF IVF CENTERS IN AUTOLOGOUS
IVF CYCLES. P. Khanna,a V. A. Kushnir,b D. H. Barad,b,c N. Gleicher.b,c
aIcahn School of Medicine at Mount Sinai Program, Queens Hospital Center,
Jamaica, NY; bCenter for Human Reproduction, New York, NY; cFoundation
for Reproductive Medicine, New York, NY.

OBJECTIVE: To assess whether clinic specific live birth rates in IVF cy-
cles with donor and autologous oocytes are significantly correlated.

DESIGN: Retrospective analysis of national U.S. IVF reporting statistics.
MATERIALS ANDMETHODS: Reviewing 2011 National ART Surveil-

lance System (NASS) data for 451 clinics, only 137 qualified for this study by
reporting at least 20 autologous fresh embryo transfers per age group and at
least 20 fresh embryo transfers from oocyte donation. Clinic specific autolo-
gous live birth rates in fresh autologous cycles for women up to age 40 years
were then correlated to live birth rates from donor oocyte cycles at each clin-
ical center.

RESULTS: In oocyte donation cycles 55.6% of fresh transfers resulted in
live births. In autologous oocyte cycles live birth rates per fresh transfer were
46.7%, 39.1% and 28.7% for female ages <35, 35-37 and 38-40 years,
respectively. Autologous and donor cycle live birth rates demonstrated in

all age groups a significant positive correlation. Regression of autologous
against donor live birth rates, stratified for age and adjusted for prevalence
(%) of diminished ovarian reserve (DOR) in autologous cycles, was also sig-
nificant (< 35 years, P< 0.001; 35 – 38 years, P< 0.001; 38 – 40 years, P¼
0.015). Binary logistic regression of donor live birth rate, with autologous
live birth rate as dependent variable, adjusted for % DOR and age, demon-
strated increasing percentages of DOR significantly decreasing odds of above
average autologous live birth rate (OR 1.68; 95% CI 1.36 – 2.07; P< 0.001).
CONCLUSION: This analysis suggests that correlations between clinic-

specific oocyte donor and autologous cycle outcomes may be developed
into a relatively objective, and between ART centers comparable quality
parameter, independent of differences in patient populations.
Supported by: Foundation for Reproductive Medicine, Center for Human

Reproduction.
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ELECTIVE SINGLE VERSUS DOUBLE BLASTOCYST TRANS-
FERS IN GESTATIONAL CARRIERS USING FRESHANONYMOUS
DONOR OOCYTES. A. Rodgers,a A. Beltsos,a S. Jasulaitis,a

B. Kaplan,a C. Wagner-Coughlin,b J. Liebermann.a aFertility Centers of Il-
linois, Chicago, IL; bAparent IVF, Highland Park, IL.

OBJECTIVE: The objective was to describe clinical pregnancy, live birth,
and multiple gestation rates resulting from blastyocyst transfers in gesta-
tional carriers using anonymous donor oocytes. In 2013, the American Soci-
ety of Reproductive Medicine’s committee opinion on the number of
embryos to transfer encouraged elective single embryo transfer (eSET) in
donor oocyte recipients. Many intended parents using gestational carriers
were hesitant to transfer a single embryo.
DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: A review of gestational carrier cycles in

which anonymous donor oocytes were used from January 2009 to June 2013
(N¼108). Only fresh cycles with single or double blastocyst transfers were
included for analysis. Fisher’s Exact and Chi squared were utilized where
appropriate.
RESULTS: Twenty-four (22.2%) eSET cycles and 84 (77.8%) DET cycles

were identified. The clinical pregnancy rate (CPR) was 14/24 (58.3%) for
eSET and 60/84 (71.4%) for DET, which was not significantly different
with p¼0.223. The live birth rate was 10/24 (41.7%) for SET and 56/84
(66.7%) for DETwhich was significantly different with p¼0.027. Of the 56
live births in the DET group, there were 29 (48.3%) singletons, 26 (46.4%)
twins, and 1 (1.7%) triplets. In the eSET group there was 1 set of twins.
CONCLUSION: Gestational carriers utilizing anonymous donor oocytes

have both excellent prognosis embryos as well as an optimal uterine environ-
ment. Both CPR and live birth rates are less in the eSET group compared to
the DET. However, a 48.1% multiple gestation rate in the DET group is clin-
ically important. Interestingly, approximately 78% of cases still underwent
DET. The dramatically high multiples rate should be considered when deter-
mining eSET versus DET in this population with an excellent prognosis.
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FACTORS PREDICTING OOCYTE MATURATION IN HIGH RE-
SPONDERS UNDERGOING CONTROLLED OVARIAN
HYPERSTIMULATION. Y. Anaya, H. Cakmak, V. Fujimoto. UCSF,
San Francisco, CA.

OBJECTIVE:Oocyte donors and women electing fertility preservation are
at increased risk of developing ovarian hyperstimulation syndrome (OHSS).
Different strategies are used to lower the risk, such as decreasing the hCG
dose or using gonadotropin releasing hormone agonist (GnRHa) as an alter-
native to hCG. However, trigger failures can occur when using GnRHa alone.
Alternatively, adding low dose hCG to GnRHa may allow a decreased inci-
dence of OHSS while avoiding trigger failures.
DESIGN: Retrospective chart review of oocyte donation and fertility pres-

ervation cycles using GnRHa and long luteal protocols between 01/01/10 and
02/02/14.
MATERIALS AND METHODS: 364 total IVF/ICSI cycles were

analyzed. Oocyte maturity was induced by either GnRHa, hCG, or
GnRHa plus 1500IU hCG. Correlation of post trigger LH and hCG
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levels to maturation parameters were assessed in 199 cycles. Spearman’s
correlation assessed correlation between post-GnRHa trigger LH with
proportion of total and mature oocytes retrieved as well as fertilization.
1-way ANOVA was used to compare oocyte maturation between each
different trigger.

RESULTS: All 3 failed triggers were with GnRHa only. No OHSS
developed after GnRHa plus 1500IU hCG. No difference was noted in
proportion of metaphase II (MII) oocytes to mature size follicles
measured on day trigger, MII oocytes to total oocytes retrieved, or the
number of 2 pronuclei (2PN) to total oocytes retrieved between those
that were triggered with either hCG, GnRHa, or GnRHa plus 1500IU
hCG. No difference was appreciated in the same proportions when
comparing hCG trigger dose of 10000, 5000, and 3300 IU. There
was a significant negative correlation of the LH level post-GnRHa
plus hCG trigger to the proportion of 2PN and oocytes retrieved
(p ¼ 0.046) but not with GnRHa alone. No other significant corre-
lations were found between parameters of oocyte maturity and post
trigger LH.

Characteristics based on trigger

Variables
hCG
only

GnRHa
only

GnRHa +
hCG P value

Age 24.9�2.8 26.7�4.2 26.3�4.1 0.079
AFC 24.6�9.9 28.9�9.8 29.1�9.5 0.004
Follicles >13mm 18.7�5.7 26.1�7.9 24.2�6.4 <0.001
# MII 19.9�8.8 25.8�12.0 24.8�12.5 0.063
Maturity(MII/ follicles

>13mm)
1.07�0.39 1.03�0.35 1.02�0.37 0.831

Fertilization (2PN/total
oocytes retrieved)

0.67�0.16 0.63�0.16 0.65�0.19 0.453

Mean � STD

CONCLUSION: Adding low dose hCG to a GnRHa trigger may
allow a decrease in OHSS incidence, and appears to not compromise
oocyte maturity while avoiding failed oocyte maturation. Using this
alternative form of trigger appears to be most optimal for donor and
fertility preservation cycles that are at very high risk of developing
OHSS.

OUTCOME PREDICTORS - LAB: ART

P-619 Wednesday, October 22, 2014

RELATIONSHIP BETWEEN THEMEIOTIC SPINDLE SIZE IN HU-
MAN OOCYTES AND EMBRYO DEVELOPMENTAL POTENTIAL
AFTER INTRACYTOPLASMIC SPERM INJECTION. H. Tomari,
K. Honjou, K. Kunitake, N. Hidaka, K. Nishimura, Y. Nagata. Center
for Reproductive Medicine, IVF Nagata Clinic, Fukuoka, Japan.

OBJECTIVE: Recent studies suggest that meiotic spindle characteris-
tics may be an indicator of oocyte quality. The meiotic spindle in
human oocytes can be visualized in a non-invasive manner using
polarized light microscopy (PolScope). We focused on the meiotic
spindle size. The present study aimed to investigate the relationship
between meiotic spindle size in human oocytes and embryo
developmental potential after intracytoplasmic sperm injection
(ICSI).

DESIGN: Retrospective clinical study.
MATERIALS AND METHODS: We analyzed 1013 oocytes with

visible meiotic spindle that were obtained from 222 patients. Meiotic
spindle was imaged using a PolScope before ICSI. After imaging,
meiotic spindle size was measured as meiotic spindle area with the Oo-
sight imaging system (Cri, USA). Oocytes were classified into four
groups according to the size of the spindle area: group A, < 80
mm2; group B, 80–99.9 mm2; group C, 100–120 mm2; group D, >120
mm2. After ICSI, all oocytes were cultured separately in Embryo
GPS dishes (Sun IVF, USA) with Global medium (Life Global,

Canada) at 37�C in an atmosphere of 5% O2, 5.5% CO2 and 89.5%
N2. Development was monitored using a real-time Culture Cell Moni-
toring System (CCM-IVF; Astec, Japan). Fertilization and pregnancy
outcomes after single embryo transfer (Day 2, fresh cycle) were
compared among the four groups. Chi square analysis was used to
analyze data.
RESULTS: Among the 1013 oocytes with visible spindle, 100 (10%)

were classed as group A, 298 (29%) as group B, 351 (35%) as group C,
and 264 (26%) as group D. Fertilization rate in group A was significantly
lower (p < 0.05) than in groups B and group C (71% vs. 82% and 82%,
respectively). Fertilization rate in group D was 77%. Cleavage rate was
similar in the four groups. The oocytes in group C progressed to a signifi-
cantly higher number of blastocysts (p< 0.05) than in groups A and D (51%
vs. 25% and 29%, respectively). Group B showed high blastocyst rate
(44%). Clinical pregnancy rate of groups B and C was higher than that of
groups A and D (28% and 28% vs. 9% and 12%, respectively).
CONCLUSION: Oocytes with a spindle area of 80–120 mm2 showed

higher blastocyst and pregnancy rates. These results suggest that quantitative
measurement of the meiotic spindle area provides an indication of oocyte
quality.
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ALTERED AMPHIREGULIN EXPRESSION INDUCED BY
DIVERSE LHRREACTIVITY IN PERI-OVULATORYGRANULOSA
CELLS IS ASSOCIATED WITH IVF OUTCOMES. Y. Huang,
Y. Zhao, Y. Yu, S. Lin, R. Li, J. Qiao. Center of Reproductive Medicine,
Department of Obstetrics and Gynecology, Peking University Third Hospi-
tal, Beijing, China.

OBJECTIVE: To evaluate the expression of specific genes involved in
peri-ovulatory signaling pathway induced by LH surge in granulosa cells
(GCs) and to analyze their relationships with the pregnancy outcomes in
in vitro fertilization/ intracytoplasmic sperm injection (IVF/ICSI) treat-
ment.
DESIGN: A retrospective clinical study.
MATERIALS AND METHODS: 130 women undergoing IVF/ICSI

at Division of Reproductive Center, Peking University Third
Hospital form December 2012 to July 2013 were recruited. Mural
and cumulus GCs were collected at the time of oocyte retrieval.
mRNA levels of specific genes (LHR, Areg, Ereg, EGFR, Nppc, Npr2,
connexin 43) induced by LH surge were measured by quantitative
RT-PCR and their correlations to IVF outcomes were analysed.
Mural GCs from 30 patients were cultured in vitro and
stimulated with hCG for 2-24 hours to evaluate the biological activity
of LHR.
RESULTS: Amphiregulin (Areg) mRNA levels were much higher in

pregnant patients than that in non-pregnant patients in both mural and
cumulus GCs (p<0.05). Also, they were positively related with the param-
eters that represented oocyte quality (number of MI oocytes, 2PN zygotes
and good quality embryos). Both Areg and Ereg mRNA expressions
peaked at 4 hours after hCG stimulation, with much higher increases in
pregnant group that in non-pregnant group ( p<0.05). Meanwhile, the
fold change of Areg expression was positively related with the number
of good quality embryos.
CONCLUSION: Altered Areg expression induced by diverse LHR reac-

tivity in GCs can be used as a predictive marker for oocyte quality and preg-
nancy outcomes.
Supported by: This research was Supported by National Natural Science

Foundationof China (No.81170538).
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IMPLEMENTING TIME-LAPSE TECHNOLOGY FOR ALL IVF
PATIENTS. N. Zaninovic, Q. Zhan, Z. Ye, R. Clarke, R. Bodine,
Z. Rosenwaks. Reproductive Medicine, WCMC, New York, NY.

OBJECTIVE: Test, evaluate and implement time-lapse embryo culture
system for all IVF patients.
DESIGN: Embryological and clinical outcomes, blastocyst (BL) freezing

rate were compared between standard incubator (S) and time-lapse instru-
ment (EmbryoScope�, E).
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MATERIALS AND METHODS: Study I: Comparison of embryo
development between S (20% O2) vs. E (20% or 5% O2) on sibling oo-
cytes. Study II: Retrospective analysis of clinical pregnancy (CP), im-
plantation (IMP) and miscarriages (MC) rate in E (5% O2, n¼1221
pt. in 2013) vs. S (20% O2, n¼1138 pt. in 2012) broken down by
maternal age and the day of ET. Blastocyst freezing rate per cycle
and per embryo were compared. Patients with PGD/PGS and coculture
were excluded.

RESULTS: Study I: In studies on sibling oocytes (E (20% O2 vs. S
20% O2, n¼77 pts), embryos cultured in E showed better embryo
development and ET selection rate compared to embryos in S group
(ET: 58% vs. 42%). Embryos in E with 5% O2 (n¼38 pt.) exhibited
superior embryo development and morphology compared to E 20%
O2, and more optimal embryos for transfer (55% vs. 44%) and freezing
(60% vs. 40%). Study II: Retrospective analysis showed an overall in-
crease in CP (43% vs. 38%) and IMP (25% vs. 19%) in E (5%O2)
group compared to S, regardless of maternal age and day of ET
(avg. number of embryos ET were the same). This increase was
more pronounced in ICSI patients where the initial 24hr low O2
environment benefited embryo development. In insemination patients,
IMP rates in E were higher than S (30% vs. 27%), while CP did
not vary. Embryo exposure to reduced O2 resulted in overall lower
MC rate (E¼ 4% vs. S¼ 7.7%). Regardless of maternal age,
BL rate per cycle significantly increased in E vs. S group (35%
vs. 18%). On average, one more BL was frozen from E group
(avg. 3.4) compared to S group (avg. 2.4), In addition to providing a
superior environment, time-lapse technology allows for the identifica-
tion of embryos with abnormal cleavages (DUCS: Direct Unequal
Cleavages, 1-3 cells). Approximately 20% of embryos showed this
abnormal cleavage pattern and were excluded from the selection at
the time for ET.

CONCLUSION: The time-lapse system (EmbryoScope�) with reduced
oxygen showed superior incubator capabilities over standard incubators
(ambient oxygen). Additionally, abnormal cleavages identified using time-
lapse technology allowed for de-selection and more optimal embryo selec-
tion. We successfully implemented time-lapse system for all IVF patients
with improvement in embryo quality and selection, as well as improved over-
all clinical outcome.

Supported by: Institutional.
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TWO GOOD EMBRYOS ARE TOO GOOD: CAN A SIMPLIFIED
EMBRYO SCORING SYSTEM YIELD FEWER
TWINS? C. Chatzicharalampous,a W. Lieb,a J. A. Jenkins,b

J. R. Stelling,c M. A. Bray.a,b aObstetrics and Gynecology, The Brooklyn
Hospital Center, Brooklyn, NY; bReproductive Specialists of New York,
Mineola, NY; cObstetrics and Gynecology, Stony Brook University School
of Medicine, Stony Brook, NY.

OBJECTIVE: Many embryo grading systems are in use to predict clinical
pregnancy. The one employed by Goto et al.(1) was studied using single,
thawed embryo transfer cycles, grouping embryos into 6 categories.We eval-
uated the Goto et al. system on fresh single embryo transfers and on also on
double embryo transfers in which the outcome of each embryo was known.
We then developed a simplified modification (two categories) to make it
more clinically applicable for use in prospectively choosing between elective
single embryo transfer (eSET) versus elective double embryo transfer
(eDET).

DESIGN: A retrospective study of 840 fresh embryo transfer cycles of
which 326 were single and 514 were double. We compared age,
ethnicity, BMI, FSH, parity, number of previous fresh cycles, trigger
type, oocytes retrieved, fertilization rate, number of total and
quality blastocysts, embryo stage, ICM grade, TE grade, clinical
pregnancy rate and twin rate by embryo score and number of embryos
transferred.

MATERIALS AND METHODS: Women undergoing IVF or ICSI
from 2010 to 2013 were included in the study. Autologous, fresh,
day 5 blastocyst transfers were included in the study. Women were

categorized in age groups <35 and 35-37. The blastocyst quality
was coded as category 1 – Optimal (including all hatched, hatching
and selected good quality expanded blastocysts) and category 2 – Sub-
optimal (including all others). Variables were analyzed using Chi-
Square, Student’s t-test and ANOVA. P<0.05 was considered
statistically significant.
RESULTS: Significant differences were identified in CPR and twin rates in

all categories except 35-37 SET due to small (N).

Clinical Pregnancy Rates by Age Group and Blastocyst Score

Age
Group

Blastocyst
Score

SET % (N) DET % (N)

Non
Pregnant Singleton

Non
Pregnant Singleton Twin

<35 Optimal 46 (80) 54 (95)y 61 (77) 13 (16)y 27 (34)y
Suboptimal 71 (48) 29 (20)y 60 (115) 24 (46)y 15 (29)y

35-37 Optimal 61 (33) 39 (21) 51 (40) 22 (17)y 28 (22)y
Suboptimal 76 (22) 24 (7) 72 (85) 20 (23)y 8 (10)y

y Statistically significant

CONCLUSION: Our modified Goto et al. embryo scoring system, signif-
icantly predicts clinical pregnancy in young SET and in all ages of DET. It
further identifies cases at high risk of twinning. A prospective study is needed
to determine if this scoring system could prevent inappropriately high twin-
ning rate.
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COMPARISON OF EMBRYO DEVELOPMENTAL POTENTIAL OF
IN VITRO MATURED METAPHASE I (IVM-MI) OOCYTES AC-
CORDING TO MEIOTIC SPINDLE POSITION. E. Garcia-Cerrudo,
J. H. Moon, A. Mahfoudh, S. Henderson, H. Holzer, W.-Y. Son. Obstetrics
and Gynecology. McGill University, MUHC Reproductive Center, Montreal,
QC, Canada.

OBJECTIVE: To examine the birefringence of meiotic spindle of IVM-
MI oocytes by polarized light microscopy (PolscopeTM) and verify the
relationship between spindle angle visualization and blastocyst formation
rate in IVM-MI oocyte from controlled ovarian hyperstimulation (COH)
cycles.
DESIGN: Retrospective study.
MATERIALSANDMETHODS: This study analyzed 44 patients who

had MI-stage oocytes which matured in vitro between January-
December 2013. Oocytes were characterized in terms of visible or
non-visible spindle and its position in relation to the first polar
body (PB): (Group 1) non-visible; (Group 2) 0�-29�; (Group 3)
30�-89�; (Group 4) R90�. Oocytes were retrieved 35 hours after hu-
man chorionic gonadotropin (hCG) injection. Oocytes were stripped
and MI-stage oocytes were cultured overnight. Meiotic spindles of
IVM-MI oocytes (n¼161) were screened by PolscopeTM before sperm
injection and grouped depending on the spindle angle. Blastocyst for-
mation rate was compared. Pearson’s chi-squared test was used for
statistical analysis and P-values<0.05 were considered statistically
significant.
RESULTS: Meiotic spindle was visualized in 98.8% of the IVM-MI oo-

cytes and the distribution of the spindles location relative to the first PB
was: 1.2% (group 1), 59% (group 2), 32.3% (group 3), 7.5% (group 4). Pa-
tient’s age was comparable in all groups. The overall fertilization was
68.9% (111/161 oocytes) and did not vary between the different groups
(P¼0.857). Additionally, the total blastocyst formation rate was 33.3% (37
out of 111 zygotes) without any statistically significant differences among
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the categories (P¼0.363). Out of the total number of blastocysts reached,
40.5% of themwere good quality blastocysts which was comparable between
groups (P¼0.825).

CONCLUSION: Meiotic spindle position is not associated with blastocyst
developmental competence of in vitro matured metaphase I oocytes from
controlled ovarian hyperstimulation cycles.
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EMBRYO DEVELOPMENTAL POTENTIAL OF IN VITRO
MATURED MI FROM STIMULATION CYCLES DEPENDS ON
THE TIMING OF NUCLEAR MATURATION RATHER THAN THE
LENGTH OF MII ARREST. J. H. Moon, E. Garcia-Cerrudo,
S. Henderson, A. Mahfoudh, H. Holzer, W.-Y. Son. Obstetrics and Gyne-
cology Mcgill Universtiy, MUHC Reproductive Centre, Montreal, QC, Can-
ada.

OBJECTIVE: The reduced potential of IVM oocytes has been attrib-
uted to a lack of synchrony between nuclear maturation and a loss or
excess of cytoplasmic maturation. However, there is no direct evi-
dence to describe the duration of MII arrest in order for the meiotic
spindle to function normally without negatively effecting of the
oocyte’s potential. The objective is to know what is more important
between the timing of the first polar body (1PB) extrusion (nuclear
maturation; NM) and duration of MII arrest to rescue the develop-
mental potential of in vitro matured (IVM) human oocytes of stimu-
lated cycles?

DESIGN: This is a retrospective study of patients who had metaphase I
(MI) oocytes at retrieval at the MUHCReproductive Center between January
and December 2013 (n ¼ 30 cycles).

MATERIALS AND METHODS: MI oocytes were divided into two
IVM MI groups according to the different timing of NM (1PB
extrusion) and ICSI was performed after different durations of MII ar-
rest. The embryo developments were compared between the two
groups. The spindle of the oocytes was examined using the Polscope
TM.

RESULTS: Group I in which 45 out of 109 MI oocytes became MII
after 1� 4 h of in vitro culture. Culture was extended for ICSI until
next morning because spindle in early telophase I was observed by
the Polscope. Group II where 53 IVM MI oocytes became MII during
overnight culture and were inseminated by ICS next morning. The rates
of fertilization and blastocyst formation in Group I were 84.4 and 36.8%
which are not significantly different with those in Group II which were
75.5 and 22.5% respectively. However, the freezable good quality blas-
tocyst rate in Group I was significantly higher than that in Group II
(18.4 vs. 2.5 %).

CONCLUSION: Freezable good quality blastocyst is significantly
higher in early NM groups with longer MII arrest than that of late
NM with shorter MII arrest. This suggests that the success of IVM de-
pends on the NM timing rather than the duration MII. Therefore if it is
necessary to increase the number of available embryos for transfer us-
ing IVM MI, the optimal timing of ICSI for them may be the next
morning.
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BLASTOCYST FORMATION: 16 YEAR REVIEW OF IVFAND ICSI
CYCLES. M. Langley, K. Doody, K. Doody. Center for Assisted Repro-
duction, Bedford, TX.

OBJECTIVE: To evaluate day 5, day 6 and total blastocyst formation rates
in IVF and ICSI cycles occurring over a 16 year period.

DESIGN: A retrospective analysis of blastocyst formation
from 6115 cycles beginning January 1, 1998 through December 31, 2013.

MATERIALS AND METHODS: Embryos were cultured in Vitrolife
(1998 to 2008), Sage (2008 to 2011) sequential media and Irvine continuous
culture media (2012 to 2013). Extended culture was implemented in all pa-
tients undergoing IVF.

RESULTS: Rates of Blastocyst Formation.

Year Cycles
Day 5
Blast

Day 6
Blast

Total
Blast

Total
IVF

1998-2000 392 50.8% 7.8% 58.6%

2001-2003 448 50.0% 14.6% 64.6%
2004-2006 408 56.8% 9.9% 66.7%
2007-2009 322 55.1% 12.8% 67.9%
2010-2013 286 64.7% 8.5% 73.1%

Total ICSI 1998-2000 677 42.9% 7.1% 50.1%
2001-2003 638 40.4% 13.4% 53.8%
2004-2006 744 54.3% 9.4% 63.8%
2007-2009 685 49.4% 12.5% 61.9%
2010-2013 892 52.4% 6.9% 62.0%

IVF <35 1998-2000 217 52.5% 8.5% 61.0%
2001-2003 249 54.0% 14.8% 68.7%
2004-2006 222 60.3% 10.1% 70.5%
2007-2009 188 60.8% 13.0% 73.8%
2010-2013 132 66.9% 8.2% 75.1%

ICSI <35 1998-2000 400 44.8% 8.1% 52.9%
2001-2003 347 43.6% 15.0% 58.6%
2004-2006 385 59.3% 9.4% 68.8%
2007-2009 357 52.9% 13.2% 66.1%
2010-2013 402 55.0% 10.3% 65.3%

IVF 35-37 1998-2000 95 51.0% 6.3% 57.3%
2001-2003 98 46.9% 15.8% 62.7%
2004-2006 99 58.8% 10.8% 69.5%
2007-2009 71 47.0% 12.8% 59.8%
2010-2013 69 72.4% 8.6% 81.0%

IVF 35-37 1998-2000 149 41.1% 5.9% 47.0%
2001-2003 111 39.8% 15.3% 55.1%
2004-2006 178 49.4% 11.5% 60.9%
2007-2009 146 48.7% 12.3% 60.9%
2010-2013 182 51.5% 9.2% 60.7%

IVF 38-40 1998-2000 64 47.3% 8.5% 55.8%
2001-2003 74 41.0% 12.3% 53.3%
2004-2006 52 48.5% 10.6% 59.0%
2007-2009 39 48.2% 12.3% 60.6%
2010-2013 53 51.5% 9.0% 60.5%

ICSI 38-40 1998-2000 92 38.7% 5.3% 44.0%
2001-2003 118 33.1% 8.9% 42.0%
2004-2006 111 50.0% 6.2% 56.2%
2007-2009 105 41.6% 11.9% 53.5%
2010-2013 167 47.7% 7.9% 55.6%

IVF >40 1998-2000 15 33.3% 4.3% 37.7%
2001-2003 27 39.6% 12.2% 51.8%
2004-2006 35 27.9% 4.6% 72.1%
2007-2009 24 34.9% 11.9% 46.8%
2010-2013 27 56.4% 9.2% 65.6%

ICSI >40 1998-2000 36 34.8% 3.5% 38.4%
2001-2003 62 30.0% 5.2% 35.3%
2004-2006 70 28.1% 6.8% 34.8%
2007-2009 77 32.4% 7.4% 39.8%
2010-2013 142 44.2% 8.2% 52.3%

IVF Donor 1998-2000 97 60.1% 7.3% 67.4%
2001-2003 79 59.0% 12.9% 71.9%
2004-2006 54 55.6% 13.1% 68.7%
2007-2009 37 66.7% 14.1% 80.7%
2010-2013 22 79.4% 6.9% 86.3%

ICSI Donor 1998-2000 80 56.3% 8.7% 64.9%
2001-2003 70 56.2% 12.1% 68.3%
2004-2006 63 51.1% 13.0% 64.1%
2007-2009 54 59.1% 14.3% 73.5%
2010-2013 67 71.8% 7.8% 79.6%
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CONCLUSION: This data suggest, although rates of blastocyst forma-
tion are reduced with advanced reproductive age, acceptable rates of
blastocyst formation can be observed for all patients. A decrease in
blastulation can be observed for all ICSI cycles versus traditional insem-
ination. Rates of blastocyst formation were observed to increase over
time.
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THE MOST FREQUENT ANEUPLOIDIES IN HUMAN EMBRYO
ARE SIMILAR TO THOSE OBSERVED IN THE EARLY PREG-
NANCY LOSS. E. Littman, V. Phan, D. Harris, M. Severino, A. La.
Red Rock Fertility Center, Las Vegas, NV.

OBJECTIVE: To investigate whether the meiotic errors that are seen in
cleavage stage embryo are the ones observed in the first trimester of preg-
nancy.

DESIGN: Retrospective Study in an In Vitro Fertilization Laboratory.
MATERIALSANDMETHODS: Embryos from 156 patients (average age

34.7 years �5.5) were investigated. A-CGH was used to investigate 23 pairs
of chromosomes of a single blastomere biopsied on day 3 of embryo devel-
opment.

RESULTS: A total of 877 day 3 embryos were analyzed, of which 474
were euploid and 403 were aneuploid. Aneuploidy can happen in any chro-
mosomes. In the following order, the most frequently involed in aneuploidy
were chromosomes 22, 19, 16, 15, 21, XY, 9, 13, 18, 1, 20, 14, 11, 4, 12, 2, 6,
3, 7, 17, 8, 5, 10.

CONCLUSION: Aneuploidy is strongly affected by maternal age.
Most embryos cannot survive with a missing or extra chromosome
and are spontaneously aborted. This study partially corroborated
with previous publications reporting chromosomal aberrations in first
trimester abortion. Our results show that the most frequent aneuploidy
involves the chromosome 22, 19, 16, 15, 21, XY, 9, 13,18. As
observed in abortus’ karyotypes; trisomy 22, 16 and 15 are common
found in the first trimester miscarriages and account for 3.8%; 4.5%;
5.2% of SABs respectively. Viable trisomies have been observed for
chromosomes 13,18 and 21. Monosomy X (Turner syndrome) is

frequently observed and accounts for 4.3% of SABs. Our results
demonstrate that a-CGH-for detection of aneuploidies in IVF embryos
is an accurate diagnosis strategy. In addition, the transfer of normal
embryos prevent miscarrage and the occurrence of pregnancies reslut-
ing in the birth of children with multiple healthy problems due to
aneuploidy.

Supported by: Red Rock Fertility Center.
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MEIOTIC SPINDLE LOCATION OF MATURE OOCYTES ORIGI-
NATED FROM STIMULATED CYCLES IS A PREDICTOR FOR
BLASTOCYST FORMATION. A. Mahfoudh, E. Garcia-Cerrudo,
J. H. Moon, S. Henderson, H. Holzer, W.-Y. Son. Obstetrics and Gynecol-
ogy, MUHC Reproductive Center. McGill University, Montreal, QC, Can-
ada.

OBJECTIVE: The purposes of this study are: 1) to evaluate the relation-
ship between the presence of spindle in metaphase II (MII) oocytes and their
potential to develop blastocyst, and 2) to analyze the clinical pregnancy rate
depending on the origin of the embryo transferred derived from the different
spindle angle.
DESIGN: Retrospective study.
MATERIALS ANDMETHODS: This study analyzed 58 patients who

underwent IVF from January-December 2013. A total of 830 eggs
were collected of which 648 were MII on retrieval day. Oocytes
were screened using PolscopeTM to visualize the meiotic spindle to
avoid damaging the spindle during ICSI and characterized in terms
of visible or non-visible spindle and its position in relation to the first
polar body (PB). From the 648 MII oocytes, 581 (89%) had visible
spindles and were separated into 3 groups: (group 1) 0�-29�; (group
2) 30�-89�; (group 3) R90� and those with no visible spindle into
group 4. Blastocyst developmental potential and clinical pregnancy
rate were analyzed depending on the origin of the single embryo
transferred (SET). Data was analyzed using SPSS. Chi-square test
and logistic regression were performed. P-values <0.05 were consid-
ered statistically significant.
RESULTS: There was no significant difference in fertilization and cleav-

age rates among the groups. Blastocyst formation rate in group 1 (0�-29�)
was significantly higher than the other groups (P<0.001). Better clinical
pregnancy rate was observed in the cycles where embryos transferred had
been derived from group 1 oocytes (26/58, 44.9%) than in those where em-
bryos were derived from other groups (group 2: 5/58, 8.6%; group 3: 3/58,
5.1%; group 4: 6/58, 10.3%), however this difference did not reach statistical
significance.

IVF results based on spindle angle.

Spindle
Angle Matured (%)

Fertilized
(%)

Cleavage
(%)

Blastocyst
(%)

0-29 292 (45.1) 202 (43.1) 204 (43.3) 111 (47.4) a
30-89 219 (33.8) 167 (35.6) 167 (35.5) 87 (37.2) b
R90 64 (9.9) 51 (10.9) 51 (10.8) 25 (10.7) b
No visible 73 (11.2) 49 (10.4) 49 (10.4) 11 (4.7) b
Total 648 (78.1) 469 (73.5) 471 (56.7) 234 (28.2)
P-Value 0.48 0.09 0.128 <0.001

a vs. b P<0.01

CONCLUSION: Meiotic spindle of oocytes located between 0�-29� is a
predictor for blastocyst developmental competence.

Frequency of Chromosome Aneuploidy

Chromosome # Aneuploid Euploid RR

1 25(2.9%) 852(97.1%) 2.64
2 17(1.9%) 860(98.1%) 1.73
3 13(1.5%) 864(98.5%) 1.36
4 18(2.1%) 859(97.9%) 1.91
5 10(1.1%) 867(98.9%) 1.0
6 15(1.7%) 862(98.3%) 1.55
7 12(1.4%) 865(98.6%) 1.27
8 11(1.3%) 866(98.7%) 1.18
9 30(3.4%) 847(96.6%) 3.09
10 10(1.1%) 867(98.9%) 1.0
11 18(2.1%) 859(97.9%) 1.91
12 17(1.9%) 860(98.1%) 1.73
13 29(3.3%) 848(96.7%) 3.0
14 19(2.2%) 858(97.8%) 2.0
15 49(5.6%) 828(94.4%) 5.09
16 54(6.2%) 823(93.8%) 5.64
17 12(1.4%) 865(98.6%) 1.27
18 28(3.2%) 849(96.8%) 2.91
19 56(6.4%) 821(93.6%) 5.82
20 24(2.7%) 853(97.3%) 2.45
21 44(5.0%) 833(95%) 4.55
22 74(8.4%) 803(91.6%) 7.64
XY 35(4%) 842(96%) 3.64
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REDUCED COST AND ENHANCED OUTCOMES WITH THE USE
OF CRYOPRESERVED TESTICULAR SPERM. B. Ozmen,
K. Aydos, S. Ozkavukcu, C. S. Atabekoglu, M. Seval, M. Sonmezer,
B. Berker. Ob&Gyn, Ankara University, Ankara, Turkey.

OBJECTIVE: To determine whether clinical and laboratory outcomes
with the use of cryopreserved and fresh collected testicular sperm for intra-
cytoplasmic sperm injection (ICSI) are similar in patients with azoospermia
due to spermatogenic dysfunction.

DESIGN: Retrospective Cohort Study, University Hospital.
MATERIALS AND METHODS: Totally 398 couples with azoospermia

due to spermatogenic dysfunction and without any female indications be-
tween 2004-2014 at University Hospital were enrolled to this study. All
data concerning ICSI cycle outcomes were evaluated and compared between
fresh testicular sperm (F-TES) and cryopreserved-thawed testicular sperm
(Cryo-TES) used ICSI cycles. Clinical pregnancy and fertilization rates are
determinbed as main outcomes.

RESULTS: Of the 398 patients, F-TES (334 patients) and Cryo-TES (64
patients) were used in ICSI cycles. Due to un-retrieval or non-found of testic-
ular sperm, the cycle was cancelled in 19.46% (65/334) of the cases where F-
TES was used and ovarian stimulation implemented to female partners. The
clinical pregnancy and fertilization rates 28% vs 29% and 66% vs 63%, in
Cryo-TES and F-TES groups respectively. Cycle cancelation rates due to em-
bryo development arrest and other parameters were all similar among groups.

Table 1. The COH and Cycle Outcomes in the Groups

Parameters
F-TES
(n¼334)

Cryo-TES
(n¼64) P value

Estradiol levels on hCG day 2223�1277 2197�1352 NS
> 14 mm Follicles on hCG

day
7.9�5.3 9.2�4.7 NS

Total collected oocyte(s), n 9.5�5.3 10.7�5.8 NS
Collected MII oocyte(s), n 7.3�7 8.5�5 NS
Grade A embryo(s), n 2.4�1.9 1.8�1.5 NS
Transferred embryo(s), n 1.5�0.6 1.3�0.4 NS
Fertilization rates, % 66 63 NS
Cycle cancelation, due to un-

retrieved testicular sperm
(%)

19.46 (65/334) - Not Applicable

Cycle cancelation due to
embryo arrest (%)

17.84 (48/269) 18.75 (12/64) NS

Clinical Pregnancy rates, (%) 29 (78/269) 28.12 (18/64) NS
Miscarriage rates, (%) 11.5 (9/78) 16.6 (3/18) NS

CONCLUSION: There is no statistical difference between the use of fresh
versus cryopreserved-thawed testicular sperm regarding fertilization and
clinical or ongoing pregnancy rates in couples with azoospermia due to sper-
matogenic dysfunction undergoing ICSI. However almost 20% of men were
drop out due to un-retrieved testicular sperm in fresh cycles wherein the fe-
male partner of these men received controlled ovarian stimulation protocols
that let highly increased costs.
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POLYMORPHISM OF GAPDHS GENE IN INFERTLE MEN WITH
DYSPLASIA OF SPERM TAIL FIBROUS SHEATH. S. Khayat,a

E. Bragina,b L. Kurilo.a aResearch Centre ofMedical Genetics of the Russian
Academy of Medical Sciences, Moscow, Russian Federation; bA.N. Belozer-
sky Institute of Physico-Chemical Biology, Moscow, Rwanda.

OBJECTIVE: The fibrous sheath (FS) is a unique sperm tail periaxonemal
structure, surrounding the axoneme in the principle part of the flagellum. It is
known that the motility of sperms is provided mostly by glycolysis (1).
Spermspecific glyceraldehyde-3-phosphate dehydrogenase (GAPDHS),
one of the enzymes of glycolysis, is tightly associated with FS (2). Oxidation
of GAPDHS decreases sperm motility (3). The goal of the present work was
to investigate of the geneGAPDHS in sperm samples of the patients with rare

form of astenozoospermia - dysplasia of the FS (DFS), presumably of genetic
origin.
DESIGN: As GAPDHS tightly associated with the sperm fibrous sheath is

an essential enzyme for glycolysis, possible gene GAPDHS alterations may
lead to low sperm motility.
MATERIALS ANDMETHODS: The sperm samples from 5 patients with

total astenozoospermia were investigated. Their family medical histories
were unremarkable, physical examination, hormone assays, semen analysis
and lymphocyte karyotype were performed for every patient. They were car-
ried out by transmission electron microscopy (TEM). In order to investigate
possible GAPDHS alterations semen samples from these 5 asthenozoosper-
mic men with DFS and 5 sperm donors were collected. DNAwas extracted
from each semen sample. Analysis of the possible GAPDHS alterations
was performed by PCR amplification and sequencing.
RESULTS: The FS of normal spermatozoa from donors is composed by

the longitudinal columns, and the transverse ribs connecting them. Investiga-
tions by the TEM revealed ultrastructural abnormalities specific for DFS – a
chaotic distribution of the longitudinal columns and ribs often in combination
with axonemal defects (absence of the central pair of microtubules). Poly-
morphism rs29381 (660-22 G>A) was revealed in all DFS sperm samples
in the heterozygous state with replacement of adenine to guanine, whereas
DNA samples extracted from donated sperm correspond to reference
GAPDHS sequence.
CONCLUSION: Single nucleotide polymorphism rs29381 of GAPDHS

gene may be one of the reasons leading to decreasing of this glycolytic
enzyme activity and therefore to low sperm motility. Further studies of other
possible gene alterations are necessary to reveal dysplasia of the fibrous
sheath genetic basis.
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MALE INFERTILITY AND ACCESS TO ASSISTED REPRODUC-
TIVE TECHNOLOGY (ART) IN THE USA: A MAPPING
APPROACH. H. Pham,a A. Odisho,a A. K. Nangia,b J. Sandlow,c

C. Herndon,a J. F. Smith.a aUniversity of California, San Francisco, San
Francisco, CA; bUniversity of Kansas Medical Center, Kansas City, KS;
cMedical College of Wisconsin, Milwaukee, WI.

OBJECTIVE: To visually represent the prevalence and identify clustering
of male infertility, map infertility hotspots, and determine their geospatial re-
lationships.
DESIGN: Cross-sectional geospatial mapping study with spatial autocor-

relation analysis and geographically-weighted spatial autoregression.
MATERIALS AND METHODS: Demographic data were compiled from

the 2010 US Census and infertility data were gathered from the CDC ART
Surveillance program for every clinic with data. Physician data were
compiled from the National Provider and Enumeration System. Data were
aggregated using population weights into Hospital Service Areas (HSA),
as defined by the Dartmouth Atlas. Data were prepared and analyzed using
the R statistical environment. Mapping was performed with ArcGIS 10.2.
RESULTS: Spatial clustering analysis revealed a weak geographic rela-

tionship between male infertility (I¼0.10, p<0.001) and the number of fresh,
non-donor IVF cycles performed (I¼0.05, p<0.001), and physician density
metrics (GU (I¼0.06, p<0.001), OB (I¼0.10, p<0.001), and PMD
(I¼0.09, p<0.001)). We found moderate geographic dependence between
median household income (I¼0.63, p<0.001), unemployment rates
(I¼0.48, p<0.001), rates of health insurance coverage (I¼0.54, p<0.001),
the proportion of people living under the poverty level (I¼0.46, p<0.001),
levels of education (I¼0.50, p<0.001), and the proportion of the population
that was Caucasian (I¼0.49, p<0.001). Regression showed that urologist
density (b¼159.2, p<0.001) and education levels (b¼23.6, p<0.001) were
significant positive predictors of IVF cycles.

Spatial Autoregression Model Predicting IVF Cycles in HSA

For 1 IVF cycle increase: Rate of Change per 100,000 people p-value

Income $0.0004 decrease 0.128
% Uninsured 8.32% decrease 0.074
GU 159.2 physician increase 0.0001
Education 23.6% increase in 4-year college degrees 0.0001
% White 2.2% decrease 0.127

l¼-0.0865 Likelihood Ratio Test:14.68 p<0.0001
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CONCLUSION: Male infertility, IVF cycles, and all independent vari-
ables were significantly dependent on geography, suggesting geographic dis-
parities in infertility diagnoses, ART utilization, and socioeconomic
measures. Access to care may be determined by physician availability in a
region and is highly predictive for ART utilization. Education level may
explain the disparities in ART utilization, possibly through increased finan-
cial resources and health literacy for those with higher education.
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ADVANCED PATERNAL AGE DOES NOT AFFECT EMBRYO
DEVELOPMENT IN PREIMPLANTATION GENETIC SCREENING
CYCLES. S. Morin,a B. Hodes-Wertz,b J. Grifo.b aObstetrics and Gyne-
cology, NYU Langone Medical Center, New York, NY; bNYU Fertility Cen-
ter, NYU Langone Medical Center, New York, NY.

OBJECTIVE: To determine whether advanced paternal age affects the
ability of embryos to develop to blastocysts suitable for biopsy in preimplan-
tation genetic screening (PGS) cycles.

DESIGN: Retrospective cohort.
MATERIALS ANDMETHODS: 646 PGS cycles between 2010 and 2014

were evaluated. Maternal age, paternal age, and the number of two pronu-
clear embryos (2PNs) produced in each cycle were recorded. In all cases, em-
bryos were cultured to the blastocyst stage and trophectoderm (TE) biopsy
was performed on all embryos deemed suitable for biopsy on either day 5
or 6. The percentage (%) of 2PNs available for biopsywas then recorded. Sta-
tistical analysis was performed by separating male partners into two age
groups:R50 years (n¼61, average age 56.8) vs.<50 years (n¼585, average
age 39.3). A student’s t-test was used to compare the % of 2PNs available for
biopsy in each category. To eliminate the confounding effect of maternal age,
the paternal age groups were then compared within the SART categories for
maternal age. A linear regression was also run to evaluate the correlation be-
tween paternal age and% of 2PNs available for biopsy at the blastocyst stage.

RESULTS: There was no difference in the % of 2PNs ultimately available
for TE biopsy between male partnersR50 years old vs.<50 years old (59%
vs. 56%, p¼0.22). Within each SART category, there was also no difference
in % of 2PNs available for biopsy between the two paternal age groups.

% 2PNs available for TE biopsy by SART criteria

SART
Group

Average
paternal
age (<50)

Average
paternal

age (R50)

% 2PNs
available for

biopsy
(<50 vs. R50) p-value

<35 36.8 (22-49) 55.1 (50-71) 60% vs. 70% 0.11
35-37 38.2 (29-49) 55.6 (50-59) 57% vs. 54% 0.74
38-40 40.8 (31-49) 58.8 (50-82) 56% vs. 53% 0.66
41-42 41.2 (33-48) 56.3 (50-71) 53% vs. 59% 0.27
>42 43.1 (34-49) 52.2 (50-69) 52% vs. 56% 0.55

The linear regression demonstrated no correlation between paternal age and
the ability for 2PNs to be available for biopsy at the blastocyst stage (r ¼
0.038, p¼0.32).

CONCLUSION: Paternal ageR50 years was not associatedwith poor em-
bryo development to the blastocyst stage in patients planning PGS. This was
true at all maternal age groups. This finding is in contrast to previous reports
which suggested that male age>50 significantly decreased embryo develop-
ment potential past the cleavage stage. These data demonstrate that in patients
considering PGS, advanced male age should not discourage providers from
culturing embryos to the blastocyst stage so that TE biopsy can be performed.
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TOTAL MOTILE SPERM ON SEMEN ANALYSIS IS NOT PREDIC-
TIVE OF SEX CHROMOSOME ANEUPLOIDY. J. M. Franasiak,a,b

C. Juno,a,b K. Green,c D. Taylor,a,b K. H. Hong,a,b M. D. Werner,a,b

R. T. Scott, Jr.,a,b aRWJMedical School, Rutgers University, NewBrunswick,
NJ; bRMA of New Jersey, Basking Ridge, NJ; cBeaumont School of Medi-
cine, Royal Oak, MI.

OBJECTIVE: It is often suggested that poor parameters on semen analysis
(SA) are associated with increased incidence of sex chromosome abnormal-
ities. However, large scale embryonic data are lacking. This data seeks to

determine if progressive oligospermia impacts the prevalence of sex chromo-
some aneuploidy risk.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: All patient undergoing IVF/CCS at a

single institution from 2008-2014 were included. The SA from the day of
ICSI, which is performed routinely when CCS is planned, was collected.
The total motile sperm were utilized to separate the patients into groups
for comparison. Groups were compared using Chi-square tests.
RESULTS: A total of 4848 individual patients who produced 23363 em-

bryos met inclusion criteria. CCS was performed on all which resulted in
9016 aneuploid embryos (38.6%). The total number of embryos with sex
chromosome abnormalities of any kind was 579 (2.5%). When comparing
rates amongst patients with varying levels of total motile sperm, no differ-
ence was found in autosome aneuploidy (p¼0.27) or sex chromosome aneu-
ploidy rates (p¼0.49).

No difference in autosome or sex chromosome aneuploidy rates is seen with

worsening male factor as defined by progressive oligospermia.

Total Motile
Sperm on SA

Total
Embryos,
n (%)

Total
Euploid
Embryos,
n (%)

Total
Aneuploid
Embryos,
n (%)

Embryos
containing

sex
chromosome
abnormality,

n (%)

<500,000 1309 (5.6) 807 (5.6) 502 (5.6) 28 (4.8)
500,000-999,999 160 (0.7) 103 (0.7) 57 (0.6) 2 (0.3)
1-4.99 million 1341 (5.7) 854 (6.0) 487 (5.4) 31 (5.4)
R 5 million 20553 (88.0) 12583 (87.7) 7970 (88.4) 518 (89.5)
Total 23363 14347 (61.4) 9016 (38.6) 579 (2.5)

CONCLUSION: When male factor is stratified by total motile sperm on
SA, no difference in aneuploidy is detected in autosomes or sex chromo-
somes amongst groups. This large scale embryonic aneuploidy data set
does not support the notion that poor SA parameters are associatedwith anue-
ploidy and specifically demonstrates that total motile sperm as an indicator of
severity of male factor infertility is not predictive of aneuploidy.
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OPIORPHIN, AN ENDOGENOUS NEUTRAL ENDOPEPTIDASE IN-
HIBITOR, INCREASES SPERM MOTILITY IN MEN DIAGNOSED
WITH INFERTILITY. J. S. Bosler,a,b K. P. Davies,a G. S. Neal-Perry.a,b
aAlbert Einstein College of Medicine, Bronx, NY; bObstetrics and Gynecol-
ogy, Montefiore’s Institute for ReproductiveMedicine and Health, Hartsdale,
NY.

OBJECTIVE: To determine if opiorphin, an endogenous neutral endopep-
tidase (NEP) inhibitor, will increase spermmotility in infertile menwith idio-
pathic asthenozoospermia.
DESIGN: Neutral endopeptidase is an enzyme present in semen that af-

fects sperm motility through effects on proteolysis of seminal peptides. Of
note, synthetic NEP inhibitors increase sperm motility. Interestingly,
although seminal plasma and sperm have opiorphin, an endogenous NEP in-
hibitor, its relevance in fertility is unknown. We hypothesize that exogenous
opiorphin will rescue spermmotility in men diagnosed with idiopathic asthe-
nozoospermia. Our hypothesis was tested with a prospective, case-control
study nested in the cohort of all men presenting to an infertility center for
routine semen analysis.
MATERIALSANDMETHODS: Semen samples from 33men presenting

for routine semen analysis were assessed for motility before and after the
addition of an endogenous NEP inhibitor, opiorphin. Men with azoo-
spermia were excluded from the analysis. Cases (n¼15) were defined as
men whose sperm had <40% motility and thus, controls (n¼18) had
R40% sperm motility. Samples were incubated at 37� C for 30 minutes
prior to analysis for liquefaction. Motility was assessed per World Health
Organization Guidelines 2010. Opiorphin was added to a concentration
of 200mM and motility was immediately assessed in triplicate. A paired
Student’s t-test was used to evaluate the continuous, parametric data.
P<0.05 was significant. Case group did not differ from the control group
in age, body mass index, days since last ejaculate or time from semen pro-
duction to analysis.
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RESULTS: Opiorphin treatment resulted in a 1.2 fold change in motility in
men with asthenozoospermia (p¼0.01) bringing 40% of cases into the
normal motility range. Conversely, opiorphin did not affect sperm motility
in the control group.

CONCLUSION: Overall, these exciting preliminary data suggest that the
endogenous NEP inhibitor, opiorphin, may offer potential benefit for the
treatment of idiopathic male infertility characterized by asthenozoospermia.

Supported by: This work was partly Supported by NIH/NIDDK (Grant#
DK087872) awarded to KPD.
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1H NMR BASED METABOLOMIC PROFILING IN SEMINAL
PLASMA OF ASTHENOZOOSPERMIC MEN: A PILOT
STUDY. S. Singh,a E. Subramani,b R. Chattopadhyay,a S. Yasmin,a

K. Chowdhury,b B. Chakravarty.a aReproductive Medicine, Institute of
Reproductive Medicine, Kolkata, West Bengal, India; bSchool of Medical
Science and Technology, Indian Institute of Technology, Kharagpur, West
Bengal, India.

OBJECTIVE: Sperm motility is usually evaluated in research and infer-
tility clinics for assessing the male fertility. However, there is a need to iden-
tify metabolite markers for the improved diagnosis and treatment of male
infertility.[1] The present pilot study, therefore, aims to identify differentially
expressed metabolites in seminal plasma of asthenozoospermic men using
proton NMR based metabolomics.

DESIGN: Asthenozoospermic semen samples (n¼19) were randomly
collected from subjects (28–40 years) reporting at the Institute of Reproduc-
tive Medicine, Salt Lake City, Kolkata for male factor infertility treatment.
Proven fertile men (n¼19) whose partners had delivered healthy babies dur-
ing the last six months without assisted reproductive technologywere consid-
ered as controls.

MATERIALS AND METHODS: Proton NMR spectra of seminal plasma
were recorded using 700MHz Bruker AvanceAV III spectrometer. Following
phased and baseline correction of all NMR[2] spectra using Mest ReNova,
spectral binning of the data was performed. The acquired data were analyzed
using multivariate principal component analysis, partial least-squares-
discriminant analysis, and orthogonal projection to latent structure with
discriminant analysis and metabolites were identified.

RESULTS: A significant alteration in metabolites including lactate,
alanine, choline, glycerophosphocholine, tyrosine, histidine, phenylalanine
and isoleucine was observed in seminal plasma of asthenozoospermic men
as compared with controls.

CONCLUSION: Themetabolic changes in seminal plasma of asthenozoo-
spermic men produced a distinct pattern which helps in differentiating asthe-
nozoospermia from controls. The altered endogenous metabolites in the
seminal plasma of patients showed glycolysis intermediates, amino acids,
andmolecules related to lipid catabolism. These findings suggest that theme-
tabolomic profiling may contribute for the diagnosis and treatment of infer-
tility. However, this study warrants further investigation with large sample
size.
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SEMEN VARIATION IN A POPULATION OF FERTILE CANDI-
DATES FOR SPERM BANK. C. Borghi, A. Nabel, F. Aguirre,
S. Papier, M. A. Barros, C. Alvarez Sedo. CEGYR - Genetics and Reproduc-
tive Medicine, Capital Federal, Buenos Aires, Argentina.

OBJECTIVE: The seminal parameters related to male fertility have been
studied for many years by the World Health Organization (WHO), in their
last manual (2010) many of the values suffered some important changes in
relation to the 1999 version. The aim of this study was to compare the sem-
inal parameters of fertile candidates for sperm bankingwith the currentWHO
values.

DESIGN: Prospective blind study.
MATERIALSANDMETHODS: Since one year, our institution is recruit-

ing men for creating a sperm bank. After passing the medical and psy-
chological evaluation, a total of 80 candidates were considered for the
evaluation of a semen sample. The evaluation was conducted using the
guidelines of the WHO (2010) and blinded to the personal history of each
candidate. Mainly, we proceeded to measure: volume, concentration / mL,
progressive motility, vitality and sperm morphology. DNA fragmentation
(TUNEL), is not considered as an essential parameter by the WHO, but it
was also evaluated. Subsequently, we proceeded to check out the medical

history each candidate, stating that 28 were fertile, but only 20 were fertile
in a period not exceeding two years, so it was decided to take this group of
men for the analysis.
RESULTS: Considering the average value of each seminal parameter,

all of them were over the threshold established by WHO (table 1). How-
ever, some candidates showed values under the cut-off for specific
parameters. In that sense, 25% of fertile men had abnormal volume
values, 35% for concentration, 20% for progressive motility and 10%
for vitality. Sperm morphology was the only parameter that didn’t had
an abnormal value. There were not candidates who had two or more
altered parameters.
The average of DNA fragmention levels was 8.4�3.9.

Candidates WHO (2010)

Volume 2.2�1.6 1.5
Concentration 49.1�27.2 39
Progressive motility 36.5�11.0 32
Vitality 71.1�12.1 58
Morphology 8.5�3.4 4
DNA fragmentation 8.4�3.9

CONCLUSION: In our experience, the seminal parameters of fertile men
had normal average values according to WHO, but some individual cases
may be below the cutoff values. The sperm concentration, is the seminal
parameter that suffered more variation between the candidates, and
morphology seems to be the most stable parameter.
Supported by: CEGYR Foundation.
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OUTCOMEOF INTRACYTOPLASMIC SPERM INJECTIONUSING
FRESH AND CRYOPRESERVED-THAWED TESTICULAR SPER-
MATOZOA IN 83 AZOOSPERMIC MEN WITH KLINEFELTER
SYNDROME. K. Vicdan,a C. Akarsu,a E. S€ozen,a B. Buluç,a

A. Vicdan,b K. Biberoglu.c aPrivate Ankara IVF Center, Ankara, Turkey;
bDepartment of Genetics, Ankara University Medical School, Ankara,
Turkey; cDepartment of Obcstetric and Gynecology, Gazi University Medi-
cal School, Ankara, Turkey.

OBJECTIVE: To report the outcome of intracytoplasmic sperm injection
(ICSI) using fresh or cryopreserved-thawed testicular spermatozoa in pa-
tients with Klinefelter syndrome.
DESIGN: Retrospective clinical study.
MATERIALS ANDMETHODS: Medical records of 83 azoospermic men

with Klinefelter syndrome who underwent 88 TESE procedures between
2003-2013 were reviewed. The clinical parameters for predicting sperm re-
covery, the sperm retreival, pregnancy and live birth rates of ICSI cycles
were evaluated.
RESULTS: Seventy seven out of 83 azoospermic men had classic and

the remaining 6 had mosaic Klinefelter syndrome. A total of 88 TESE
procedures were performed of which conventional method consisting of
multiple tissue biopsies and microsurgery were applied in 48 and 40 of
the cases, respectively. Spermatozoa were found in 35 men with a
retrieval rate of 39.7 %. The age, volume of testes, serum FSH and testos-
terone levels, presence of mosaicism, the method of sperm retreival and
smoking were not found to be predictive in obtaining testicular spermato-
zoa. A total of 41 embryo transfer cycles were carried out using fresh
testicular spermatozoa in 30, cryopreserved-thawed spermatozoa in 10
and frozen thawed embryo replacement in one. Twenty two clinical preg-
nancies were established, including 14 singleton, 5 twin, 2 triplet and 1
quadriplet gestation (53.6 %). Fifteen women delivered singleton and 7
women twin fetuses. In total, while 21 of the newborns (15 female and
6 male) were healthy, 5 newborns died following delivery due to various
reasons. The outcome of three fetuses was unknown because the mothers
were lost to follow-up. Karyotype analysis were available in 12 of the
healthy newborns and all were normal.
CONCLUSION: Testicular sperm extraction (TESE) and ICSI provide

high sperm recovery and pregnancy rates in infertile couples with azoo-
spermia due to Klinefelter syndrome. There is no clinical, epidemiolog-
ical or laboratory finding that predicts sperm retrieval in TESE
procedures.
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ASSESSING WHO 2010 SEMEN ANALYSIS PARAMETERS
FOR PREDICTING PREGNANCY IN AN INFERTILE
POPULATION. M. K. Mays,a E. P. New,b D. Chelmow,b R. S. Lucidi.b
aObstetrics, Gynecology and Women’s Health, University of Louisville, Louis-
ville, KY; bObstetrics and Gynecology, Virginia Commonwealth University,
Richmond, VA.

OBJECTIVE: The World Health Organization’s (WHO) 2010 laboratory
manual for the evaluation of human semen provides threshold values for eval-
uating semen based on studies of fertile men, but it does not provide proba-
bilities of conception in couples with infertility. The goal of this study was to
determine which semen analysis thresholds best predict conception in infer-
tile couples with timed intercourse (TI) and intrauterine insemination (IUI).

DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: The records of 204 couples undergoing

TI or IUI for infertility at our outpatient clinic from January 2009 through
December 2010 were retrospectively reviewed. Semen analyses were avail-
able for 119 couples including 435 total treatment cycles and were performed
in accordancewith theWHO 2010 laboratorymanual (1). Logistic regression
was performed including the semen parameters of count, motility and
morphology. Female age, infertility diagnosis, and method of ovulation in-
duction were also included in the analysis to control for known confounders.
A P value of <0.05 was considered statistically significant.

RESULTS: Of the 435 treatment cycles, 15.2% resulted in pregnancy. In
the logistic regression models, only morphology was significant as a predic-
tor of pregnancy. Further analysis using morphology threshold values of %
2%, 3-4%, andR 5% normal forms showed that pregnancy rates were similar
for values above 2% (18.9%) but significantly lower with 2% or fewer normal
forms (10.0%) (P¼0.037).

Odds Ratio (95% CI) for pregnancy

All TI IUI

Female Age 0.96 (0.90-1.03) 0.98 (0.91-1.06) 0.94 (0.83-1.07)
Semen Volume 0.84 (0.66-1.06) 0.81 (0.59-1.12) 0.89 (0.63-1.26)
Sperm

Concentration
1.00 (0.99-1.00) 1.00 (0.99-1.01) 1.00 (0.99-1.01)

Sperm Motility 0.55 (0.06-4.72) 2.03 (0.12-36.68) 0.18 (0.01-5.97)
Sperm

Morphology
1.12 (1.07-1.32) 1.25 (1.09-1.44) 1.13 (0.95-1.34)

A sub-analysis was performed to measure separately the predictive value
of sperm morphology on TI and IUI cycles. In the timed intercourse group,
sperm morphology correlated with statistically significant increased odds of
pregnancy OR 1.251 CI(1.09-1.44). In the IUI group, it was not statistically
significant OR 1.129 95% CI(0.95-1.34).

CONCLUSION: Morphology was the only semen analysis parameter that
predicted pregnancy.When patients are undergoing IUI, a lower threshold for
normal sperm morphology (>2%) has a pregnancy rate comparable to
normal morphology values (> 4%) when intercourse is employed as the
method of conception.
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PREDICTORS OF SUCCESS AFTER MICROSCOPIC SUBINGUI-
NAL VARICOCELECTOMY. B. A. Harnisch, D. Johnson, A. Zganjar,
J. I. Sandlow. Urology, Medical College of Wisconsin, Milwaukee, WI.

OBJECTIVE: Varicocele is found in 35-40% of men with infertility.
Although several meta-analyses have demonstrated that varicocelectomy im-
proves semen parameters and pregnancy rates, it is still unclear as to which
patients will benefit from this procedure. The aim of this study was to deter-
mine pre-operative clinical and laboratory predictors of success of micro-
scopic subinguinal varicocelectomy as defined by a 50% improvement in
total motile sperm count.

DESIGN: An Institutional Review Board retrospective study.
MATERIALS AND METHODS: An Institutional Review Board retro-

spective study was conducted on all patients undergoing microscopic subin-
guinal varicocelectomy for infertility > one year with abnormal semen
parameters and palpable varicocele between 2005-2013. Demographic, clin-
ical, and laboratory data was recorded. Multivariate logistic regression anal-
ysis was used to identify any independent predictors for success.

RESULTS: A total of 185 patients were identified with both pre-operative
and post-operative semen analyses. Mean sperm concentration, motility and
total progressive motile sperm significantly improved after varicocelectomy
from 12.9x106/ml to 18.6x106/ml, 35.5% to 41.8% and 12.1x106 to
19.4x106 (p<0.001). Multivariate logistic regression analysis demonstrated
that grade 3 varicocele was a significant predictor of 50% improvement in to-
tal progressive motile sperm (OR 2.99; 95% CI 1.31 to 6.87, p¼0.0095). Age
of patient, age of female partner, body mass index, length and type of infer-
tility, pre-operative hormones and habit history were not associated with sig-
nificant increase in total progressive motile sperm. Pregnancy data was
available for 118 patients. Of these patients 40 (34%) achieved pregnancy
via natural conception.
CONCLUSION: Microscopic subinguinal varicocelectomy results in

improvement of multiple semen parameters with overall pregnancy rate of
approximately 50%. The presence of grade 3 varicocele, irrespective of other
pre-operative variables, predicts the most successful increase in total motile
sperm count.
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ASENSITIVETECHNIQUETOMEASURESPERMDNA INTEGRITY
ANDITSEVENTUALROLEONCLINICALOUTCOME. T. Cozzubbo,
Q. V. Neri, Z. Rosenwaks, G. D. Palermo. Reproductive Medicine, Weill Cor-
nell Medical College, New York, NY.

OBJECTIVE: To test a sensitive assay capable of detecting single (ss) and
double strand (ds) DNA breaks due to sperm nuclear DNA compaction errors
or oxygen-free radical damage.
DESIGN: We tested a single cell gel electrophoresis method to assess

DNA breaks in patients currently undergoing standard DNA fragmentation
assays for male infertility screening and recurrent ART failure. Predictability
of the standard and experimental DFI assays on pre- and post-implantation
development was evaluated.
MATERIALS ANDMETHODS: Men undergoing infertility treatment (n¼

13) were screened and semen parameters were assessed according to WHO
criteria (2010). Sperm chromatin fragmentation index was measured by
SCSA�, TUNEL, and/or comet. DFI thresholds were %25% for SCSA, %
15% for TUNEL, and%25% for comet assay. ICSI outcomewas then compared
and analyzed based on the method used to assess the sperm chromatin status.
RESULTS: These men have a mean age of 40.1 � 7yrs, concentration of

46.72� 24.0 x 106/mL, motility of 40.6� 8.3%, and normal morphology of
2.2� 1%. The average DFI according to SCSAwas 17.4� 8, TUNEL 18.6�
8% and comet 30.1 � 10%. Within this cohort of couples that had recurrent
ART failure, four underwent ICSI and had a fertilization rate of 61.0%, em-
bryo cleavage rate of 60.2%, clinical pregnancy rate of 16.7%, and an im-
plantation rate of 8.3%. For all three assays, DFI did not seem to correlate
with any of the semen parameters. When we compared the three assays for
each patient, they were somewhat concordant, however, the comet reported
was always higher DFI than the other two popular methods. In this limited
series, a compromised DFI detected by the comet assay was able to predict
a poor pregnancy outcome similarly to SCSA.
CONCLUSION: The popularity of a sperm chromatin integrity assay as an

add-on to a standard semen analysis, aims at identifying deleterious paternal
genomic contribution to the new conceptus. Because of the poor and incon-
sistent predictability of spermDFI, particularly when individual spermatozoa
are arbitrarily selected for insemination, we are on the quest for a more sen-
sitive assay. The single cell gel electrophoresis assessment requires a higher
level of nuclear decondensation while still focusing on the individual sperm
cell and provides a valuable option towards the identification of spermatozoa
with DNA compaction defects or target of oxygen-free radicals.
Supported by: Reproductive Medicine, Weill Cornell Medical College.
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IMMATURE CHROMATIN SPERM (HDS) DETERMINED WITH
SPERMCHROMATIN STRUCTURE ASSAY (SCSA) ARE RELATED
TOOXIDATIVE STRESS. M. Brassesco,a R. Lafuente,a G. Lopez-Gran-
ollers,a C. Brassesco,a J. Benet,b J. Ribas-Maynou,c A. Garc�ıa-Peir�o.c aHu-
man Reproduction and Infertility Center (CIRH), Corachan Center, Barcelona,
Spain; bBiologia Cel$lular, Fisiologia i Immunologia, Universitat Aut�onoma
de Barcelona, Bellaterra, Barcelona, Spain; cCentro de Infertilidad Masculina
y An�alisis de Barcelona (CIMAB), Bellaterra, Barcelona, Spain.

OBJECTIVE: The aim of the present study is to assess the relation of
oxidative stress with age, semen parameters and DNA fragmentation.
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DESIGN: Oxidative stress was assessed in 130 patients. Correlations to
semen parameters (sperm concentration, motility, morphology and vitality)
and to patient’s age were assessed. In a subgroup of 30 patients, correlations
with sperm DNA fragmentation (SDF) were analyzed.

MATERIALS AND METHODS: Traditional semen analysis was per-
formed using SCA software. Oxidative stress was assessed using a modified
NitroBlue tetrazolium (NBT) test. This test is based in the precipitation of
formazan compound when a reaction between NBT and ROS is produced.
SDF was analyzed using Terminal transferase dUTP Nick-End Labelling
(TUNEL), Sperm Chromatin Structure Assay (SCSA) and Sperm Chromatin
Dispersion (SCD) test.

RESULTS: All results were divided according absence or presence of
oxidative stress (mean�standard deviation). Sperm concentration was
87.88�58.01 and 77.38�45.82 respectively. Progressive motility was
43.96�20.57 and 38.25�6.22 respectively. Morphology was 3.83�2.40
and 3.36�1.50 respectively. Vitality was 73.99�11.24 and 76.70�7.68
respectively. Patients’ age was 37.52�4.74 and 35.27�5.78 respectively.
No differences were found regarding DNA fragmentation between absence
and presence of oxidative stress with any technique (p>0.05). However,
values of high DNA stainability (HDS) sperm detected by SCSAwere statis-
tically higher in presence of oxidative stress (p<0.05).

CONCLUSION: Oxidative stress is related to the presence of Immature
Chromatin Sperm (HDS), but not to patients’ age, semen parameters or
sperm DNA fragmentation.

Supported by:Centro de Infertilidad and Reproducci�on Humana and Insti-
tuto de Salud Carlos III (FIS, Project: PI11/00630).
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AREHYALURONICACID SPERMSELECTIONAND INTRACYTO-
PLASMICMORPHOLOGICALLY SELECTED SPERM INJECTION
EFFECTIVE IN PATIENTS WITH TERATOZOOSPERMIA?
J.-W. Kim, S.-Y. Jeong, S.-H. Yang, S.-H. Yoon, J.-H. Jung, J.-H. Lim.
Maria Fertility Hospital, Seoul, Korea.

OBJECTIVE: The aim of this study was to evaluate the efficiency of the
hyaluronic acid (HA) sperm selection and intracytoplasmic morphologically
selected sperm injection (IMSI) technique compared with conventional ICSI
in patients with teratozoospermia.

DESIGN: Comparative prospective study.
MATERIALS AND METHODS: This study was conducted in a private

fertility hospital, between May 2013 and April 2014. A total of 126 patients
with infertility related to teratozoospemia (strict morphologically normal
sperm < 4%) and no or one more previous conventional ICSI failure. All
patients were divided into three groups of randomized trial by spermatozoa
selection methods. Conventional ICSI group: spermatozoa were injected
performed into oocytes under 200� magnification of TE 2000U (Nikon,
Japan); PICSI group: spermatozoa were selected with a HA-bound of
PICSI� dish (Biocoat, Inc., Horsham, PA, USA); IMSI group: spermatozoa
were selected under high magnification observation (> 6,000�) with the
use of IMSI-StrictTM (Hamilton Thorne, Inc., Beverly, MA, USA). We
compared the fertilization rates, embryonic development and clinical
outcomes among groups. Statistical analysis utilized Chi-squared test and
ANOVA.

RESULTS: See the table below.

CONCLUSION: These results demonstrated that PICSI and IMSI
improved the fertilization rates, good-quality embryo rates and clinical
outcomes compared with conventional ICSI. Therefore, this study sug-
gests that PICSI or IMSI could be an effective option for patients with
teratozoospermia.
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NOVEL GENE BIOMARKERS OF SPERMATOGENESIS - POTEN-
TIAL FOR SPERMATOGENESIS ASSESSMENTANDTREATMENT
MONITORING. M. K. Kurpisz,a A. Waclawska,a N. Rozwadowska,a

T. Stokowy,b T. Kolanowski,a P. Jedrzejczak,c W. Zietkowiak.d aDepartment
of Reproductive Biology and StemCells, Institute of HumanGenetics, Polish
Academy of Sciences, Poznan, Wl, Poland; bDepartment of Nuclear Medi-
cine and Endocrine Oncology, Cancer Center and Institute of Oncology Gli-
wice, Gliwice, GS, Poland; cDepartment of Infertility and Reproductive
Endcrinology, Institute of Gynecology and Obstretics, Poznan, Wl, Poland;
dDepartment of Gynecology and Obstetrics, Regional Hospital, Kalisz, Wl,
Poland.

OBJECTIVE: To search for novel markers of human spermatogenesis of
diagnostic and prognostic value for non obstructive azoospermia.
DESIGN: Retrospective study of novel genes by using male gonad micro-

arrays and prospective study with treatment intervention and designed gene
expression previously defined in retrospective gene survey.
MATERIALS AND METHODS: Twenty seven testicular biopsies were

collected from 27 males with non obstructive azoospermia with different de-
gree of spermatogenic arrest based on histopathology (from SCSO to hypo-
spermatogenesis). Control group was obtained from commercial RNA
sources. Total RNAwas extracted and postpurified. Samples were analyzed
with the GeneChip Human Gene 1.0 ST array (Affymetrix which targets
33,297 independent transcripts). All the statistical analyses were performed
in the R/Bioconductor programming environment.We used the unpaired Stu-
dent s t-test for groups comparison, false delivery rates (FDR) were
computed to diminish multiple testing effect. Validation of selected genes
was performed by RT-PCR, Western blotting and immunohistochemistry.
For prospective study, pre-selected post-meiotic genes as well as Class II
HLA genes were used to monitor non obstructive azoospermia treatment.
Global gonadal transcriptome was carried out as previously. Gene validation
was performed with different probes (including HLA-DQ locus) and allelic
determination of 6 treated patients performed by DNA sequencing.
RESULTS: Out of selected 4,9436 genes differentially expressed 14 were

found to be significantly down (AKAP4, UBQLN3, CAPN11, SPACA4,
SPATA3, FAM71F2) or up-regulated (WBSCR2B, ADCY10, TMEM225,
SPATS1, FSCN3, GTSF1L, GSG1) signifying different degree severity of
azoospermia and differentiating between infertile versus normal individuals.
Class II HLA gene (DQB1) came out as critical for treatment prognosis tak-
ing into account sperm appearance.
CONCLUSION: Fourteen not previously observed genes in human sper-

matogenesis are candidates for novel biomarkers while allelic variations of
HLA-DQB1 gene may become promising tools for therapy prognosis of
azoospermia.
Supported by: The Ministry of Science and Higher Education (grant No

NR13 0066 06) and by the National Science Center (Poland) , grant No
2012/05/N/NZ5/00893.

Comparisons of clinical outcomes.

Variable Conventional ICSI PICSI IMSI

ICSI cycles (n) 50 31 46
Maternal age (mean�SD) 35.2�4.6 37.0�4.0 37.1�4.4
No. of oocytes (mean�SD) 505 (10.1�6.3) 336 (10.8�7.0) 495 (10.8�8.5)
No. of MII oocytes (mean�SD) 405 (8.1�5.1) 258 (8.3�5.3) 384 (8.3�5.8)
No. of oocytes fertilized (%, mean�SD) 315 (77.8, 6.3±4.3)a 213 (82.6, 6.9�5.0) 326 (84.9, 7.1±5.4)b
No. of good-quality embryos (%) 20 (6.3)c 50 (23.5)d 52 (16.0)e
No. of embryo transferred (mean�SD) 125 (2.5�0.6) 65 (2.1�0.5) 102 (2.2�0.7)
No. of blastocysts developed (%) 71/190 (37.3) 57/148 (38.5) 90/224 (40.2)
No. of embryos implanted (%) 22 (17.6) 15 (23.1) 25 (24.5)
No. of clinical pregnancies (%) 16 (32.0) 13 (41.9) 20 (43.5)

* ab p ¼ 0.036; cd p ¼ 0.0001; ce p ¼ 0.002; de p ¼ 0.046
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GENOMICVARIATION IN THEAZFREGIONASSOCIATEDWITH
THE RISK OF AZOOSPERMIA. K. Saito,a A. Yoshida,b Y. Kobori,c

Y. Tanaka,d M. Katsumi,a M. Miyado,a T. Ogata,e T. Kubota,f H. Saito,g

M. Fukami,a H. Okada.c aMolecular Endocrinology, National Research Insti-
tute for Child Health and Development, Setagaya-ku, Tokyo, Japan; bThe
Reproduction Center, Kiba Park Clinic, Koutou-ku, Tokyo, Japan; cUrology,
Dokkyo Medical University Koshigaya Hospital, Koshigaya-shi, Saitama,
Japan; dPediatrics, Ichikawa General Hospital, Tokyo Dental College, Ichi-
kawa-shi, Chiba, Japan; ePediatrics, Hamamatsu University School of Med-
icine, Hamamatsu, Shizuoka, Japan; fComprehensive Reproductive
Medicine, Tokyo Medical and Dental Uiversity, Bunkyo-ku, Tokyo, Japan;
gNational Center for Child Health and Development, Setagaya-ku, Tokyo,
Japan.

OBJECTIVE: Microdeletions in the azoospermia factor (AZF) region
including those named the gr/gr and b2/b4 deletions have been postulated
as risk factors for spermatogenic failure, while the association between
AZF microduplication and the disease phenotype remains controversial.
The aim of this study was to clarify the role of AZF variation in the develop-
ment of non-obstructive azoospermia (NOA).

DESIGN: Molecular analysis of 58 NOA patients and 38 fertile males. Pa-
tients with apparent sex chromosomal abnormalities were excluded from the
study.

MATERIALS AND METHODS: Genomic DNA samples were obtained
from peripheral leukocytes. Copy-number alterations in the AZF region
were examined by multiplex ligation-dependent probe amplification
(MLPA).

RESULTS: MLPA indicated genomic alterations in �60% of the
patients and �35% of the controls. While the gr/gr deletion was
observed in patients and controls at similar frequencies, the b2/b4
and AZFb deletions were exclusively detected in the patient group.
Eight patients carried duplication or triplication, three of which were
accompanied by deletion. Of the 38 control males, only one had dupli-
cation.

Genomic variants identified in the present study

Patient
(n ¼ 58)

Control
(n ¼ 38)

gr/gr deletion 24 12
b2/b4 or AZFb deletion 2 0
gr/gr, AZFa or AZFbc duplication 5 1
b2/b4 triplication with gr/gr deletion 1 0
b2/b4 duplication with gr/gr deletion 2 0

CONCLUSION: The results provide further evidence for the genetic di-
versity and clinical significance of AZF variation. Importantly, our data
imply that duplication/triplication in the AZF region constitutes one of the
major risk factors for NOA.
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PREDICTORS OF MALE PARTICIPATION IN AN INTERNET-
BASED FERTILITY STUDY. L. A. Wise,a,b A. S. Wiley,a,b

E. E. Hatch,b E. M. Mikkelsen,c K. J. Rothman.b,d aSlone Epidemiology
Center, Boston University, Boston, MA; bDepartment of Epidemiology, Bos-
ton University School of Public Health, Boston, MA; cDCE, Aarhus Univer-
sity Hospital, Aarhus, DK, Denmark; dRTI Health Solutions, Research
Triangle Park, NC.

OBJECTIVE:We examined predictors of male participation in the Boston
University Pregnancy Study Online (PRESTO).

DESIGN: PRESTO is an Internet-based prospective cohort study
that began in July 2013 to identify lifestyle, medical, and dietary
factors associated with fertility and pregnancy outcomes. Female partic-
ipants complete online questionnaires every 2 months for 12 months or
until they achieve pregnancy. After enrollment, female participants
are encouraged to invite their male partner to complete an online
questionnaire.

MATERIALS ANDMETHODS: We used log-binomial regression to es-
timate risk ratios (RRs) and 95% confidence intervals (CI) for the relation
of various demographic and lifestyle factors to the probability of: 1)
whether the female partner invited her male partner and 2) once invited,
whether the male partner completed his survey. We adjusted for age and
education (both partners), parity, race/ethnicity, and attempt time at study
entry.
RESULTS: Of the 1,373 women enrolled as of May 2014, 782 (57%)

invited their male partner to participate. Of those invited, 374 (48%)
completed the survey. Female education was the strongest predictor of
inviting one’s male partner. Women with a college degree (RR¼1.18, CI:
1.01, 1.37) or graduate degree (RR¼1.44, CI: 1.23, 1.67) were more likely
to invite their partners than those with a high school degree or less. Younger
women (age<25 years) also were more likely than older women to invite
their male partners (RR¼1.24, CI: 1.02, 1.52), as werewomen with the short-
est and longest attempt times. Black women were less likely than women of
other races to invite their male partners (RR¼0.81, CI: 0.60, 1.10). Parity,
male education, and male age were not appreciably associated with partner
invitation. Once invited to PRESTO, men with a college degree (RR¼1.10,
CI: 0.90, 1.33) or graduate degree (RR¼1.29, CI: 1.05, 1.57) were more
likely to complete the survey than those with a high school degree or less.
The male partners of black women were less likely to complete the survey
(RR¼0.60, CI: 0.32, 1.14). Parity, female education, and age were not appre-
ciably associated with completion of the male survey, nor was attempt time at
study entry.
CONCLUSION: These findings may inform recruitment strategies for

PRESTO and other internet-based fertility studies that seek to enroll men.
Supported by: PRESTO is Supported by the Eunice Kennedy Shriver Na-

tional Institute of Child Health and Human Development (HD072326, PI:
Wise).
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SEMEN QUALITYAND THE SECONDARY SEX RATIO. J. Bae,a,b

S. Kim,a Z. Chen,a M. L. Eisenberg,c G. M. Buck Louis.a aDivision of
Intramural Population Health Research, Eunice Kennedy Shriver National
Institute of Child Health and Human Development, Rockville, MD; bDe-
partment of Preventive Medicine, Catholic University of Daegu School
of Medicine, Daegu, Republic of Korea; cDepartment of Urology, Obstet-
rics and Gynecology, Stanford University School of Medicine, Stanford,
CA.

OBJECTIVE: To evaluate the association between semen quality and the
secondary sex ratio (SSR), defined as the ratio of male to female live births.
DESIGN: Prospective cohort study with preconception enrollment of 501

couples between 2005 and 2009.
MATERIALS AND METHODS: Of the 235 (47%) couples who had a

singleton birth following enrollment, 227 (97%) male partners provided
one and 200 (85%) provided two semen samples. Semen analysis was per-
formed to assess 35 parameters including 5 general characteristics, 8
computer-assisted sperm analysis (CASA) motility measures, 6 sperm
head measures, 14 morphology measures, and 2 sperm chromatin stability
assay (SCSA) measures. Logistic random effects regression models were
used to estimate the odds ratio (OR) and 95% confidence interval (CI) for
a male birth for each semen parameter, after adjusting for sample age,
research site, paternal body mass index, paternal and maternal annual
income, maternal age, delta (paternal age - maternal age), and maternal
parity.
RESULTS: Percentage of hypo-osmotic swelling (OR, 1.03; 95% CI,

1.00-1.05) and linearity as a marker of motility (OR, 1.02; 95% CI, 1.00-
1.04) were associated with an excess of male births. On the contrary, % bi-
cephalic sperm (OR, 0.81; 95% CI, 0.66-0.99) was associated with an excess
of female births.
CONCLUSION: Only 3 of the 35 semen parameters were significantly

associated with an increase or decrease in the SSR. Although the findings
appear to be consistent with previous research suggesting that human sex
selection may be influenced by male fecundity1, they need to be corrobo-
rated through further investigation given the exploratory approach of this
study.
Supported by: This study was Supported by the Intramural Research Pro-

gram of the Eunice Kennedy Shriver National Institute of Child Health and
Human Development (contracts #N01-HD-3-3355, N01-HD-3-3356, N01-
HD-3-3358). Jisuk Bae was Supported by the Korea-US Visiting Scientist
Training Award (VSTA) of the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (award #VFTB057303).
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TELOMERE LENGTH DETERMINATION IN HUMAN
SPERMATOGENESIS. M. Brassesco,a R. Lafuente,a G. Lopez-Granol-
lers,a C. Brassesco,a J. Benet,b J. Ribas-Maynou,c A. Garc�ıa-Peir�o.c aHu-
man Reproduction and Infertility Center (CIRH), Corachan Center,
Barcelona, Spain; bBiologia Cel$lular, Fisiologia i Immunologia, Universitat
Aut�onoma de Barcelona, Bellaterra, Barcelona, Spain; cCentro de Infertili-
dad Masculina y An�alisis de Barcelona (CIMAB), Bellaterra, Barcelona,
Spain.

OBJECTIVE: The objective of the present study was to assess the relative
telomere length in human spermatogenesis and testicular spermatozoa.

DESIGN: From 15 human testicular biopsy samples, telomere length was
analyzed in all human spermatogenesis stages and testicular spermatozoa
through Fluorescent In Situ Hybridization using Peptide Nucleic Acid probes
(PNA-FISH). The fluorescence intensity was used as a relative measure of
telomere length.

MATERIALS AND METHODS: Human testicular biopsies had received
a previous hypotonic treatment before Carnoy fixation. Afterwards, PNA-
FISH technique was performed on slides. This technique consists of a
DNA denaturation step followed by a 1-hour hybridization with PNA probes
at room temperature. A minimum of 30 cells per stage were captured and the
fluorescence intensity of each telomere was analyzed using TFL-Telo soft-
ware.

RESULTS: Mean telomere intensity was expressed as arbitrary units �
standard deviation: 1189�1118 in interphase; 1257�865 in leptotene;
1431�1170 in zygotene; 1006�834 in pachytene; 994�744 in metaphase
I; 1022 � 624 in metaphase II, and 2109 � 2050 in testicular sperm.

CONCLUSION: Results suggest a uniform telomere length during
meiosis, interestingly, telomere length showed about 2-fold increase in testic-
ular sperm cell. These results suggest an important telomere function during
spermiogenesis.

Supported by: Centro de Infertilidad y Reproducci�on Humana and Insti-
tuto de Salud Carlos III (FIS, Project: PI11/00630).
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EFFECTS OF INTRA UTERINE GROWTH RESTRICTION ON
TESTES. S. Demirbag,a U. Harkness,a J. Parvadia,a D. Alaee,a

T. Crombleholme.a aPediatric Surgery, Gulhane Military Medical Academy,
Ankara, Turkey; bPediatric Surgery, Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH.

OBJECTIVE: There is a recognized association between the intrauterine
growth restriction (IUGR) and chronic diseases such as, type 2 diabetes, hy-
pertension and heart disease. We have previously shown that placental gene
transfer of Insulin-like Growth Factor-1 (IGF-1) corrects growth in models of
IUGR. We hypothesized that there is a relationship between IUGR and sub-
fertility inmales. To test this hypothesis we examined the effects of surgically
induced IUGR on postnatal testes histology.

DESIGN: An experimental model.
MATERIALS AND METHODS: Time mated Sprague-Dawley rats were

treated on day 18 of a 23-day gestation; Control (n¼4), Uterine Artery Liga-
tion (UAL, n¼3), Adult male rats were sacrificed at 36 weeks and testicles
were harvested. Morphometric analysis was performed was using Seminifer-
ous Tubule Area (STA), Germinal Layer Area (GLA),as well as quantifica-
tion of Sertoli cell, Spermatogonia, and Spermatocyte counts per tubule.
Statistical analysis was performed using ANOVA.

RESULTS: UAL resulted in a significant reduction in STA compare to
control (0.035�.01 vs,0.44�.08mm2,p¼0.001). UAL resulted in a signifi-
cant lower GLA compared to control rats (0.01�.001 vs. 0.3�.01mm2,
p¼0.001). Sertoli cell counts were significantly lower in UAL compare to
control (11.11� 3 vs. 33.77�1.8, p¼0.007 Spermatocyte counts were signif-
icantly lower in UAL compare to control (103.77�9.10vs229.33�21.71,
p¼0.01). Spermatogonia counts were significantly lower in UAL compare
to Control (39.66�11.54 vs. 66.66�2.99, p¼0.03).

CONCLUSION: UAL mediated IUGR results in sub-fertility in adult
males. These results provide proof of concept that placental gene therapy
may be an effective strategy for correction of adult disease related to
IUGR such as male sub-fertility. These results may become implemented
for other adult diseases associated with IUGR.

Supported by: Supported by American Association of Obstetricians and
Gynecologists Foundation.
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INEQUITY EXISTS BETWEEN MALE AND FEMALE INFER-
TILITY COVERAGE IN STATE INSURANCE LAWS. J. M. Dupree,
R. Dickey, G. M. Langille, R. Ramasamy, J. Kovac, L. I. Lipshultz. Scott
Department of Urology, Baylor College of Medicine, Houston, TX.

OBJECTIVE: With the Affordable Care Act silent about federal man-
dates for insurance coverage for infertility work-up and treatment, the
issue will be left to individual states. A minority of states currently
have laws that address insurance coverage for infertility evaluation or
treatment. While several studies have analyzed female infertility coverage
in these states, none have evaluated coverage for male infertility. Male-
factor infertility alone accounts for 20% of all infertility and is associated
with an increased risk of cardiovascular disease, cancer, and early mortal-
ity. We hypothesize that male infertility evaluation and treatment is
disproportionately excluded in state laws that address insurance coverage
for infertility.
DESIGN: We identified and compared states with laws or codes related to

insurance coverage for infertility.
MATERIALS AND METHODS: We used the National Conference of

States Legislatures and the National Infertility Association to identify state
laws and performed a primary review and analysis of the laws or codes to spe-
cifically identify coverage for male infertility services.
RESULTS: There are 16 states with laws addressing insurance

coverage for infertility (AR, CA, CT, HI, IL, LA, MD, MA, MN, MT,
NJ, NY, OH, RI, TX, WV). Of the 16 states, 10 (62.5%) clearly mandate
evaluation or treatment for female infertility. Only 6 states (37.5%)
clearly mandate male factor evaluation or treatment. In two states
(WV, MT), infertility coverage is listed only as part of covered basic
health care services but is not further defined. In CA and TX, infertility
coverage must be offered to employers, but employers may elect to
include or exclude infertility coverage for their employees. Three states
(MA, NY, NJ) specifically exempt coverage for elective sterilizations,
including vasectomy reversal.
CONCLUSION: Despite the Centers for Disease Control and Prevention’s

and the American Society for Reproductive Medicine’s recommendations to
include both male and female partners in infertility evaluation and treatment,
only 37.5% of states with laws concerning infertility clearly include coverage
for the male partner. Excluding men from infertility coverage risks missing
opportunities to diagnosis serious health conditions inmen, correct reversible
causes of infertility, and provide cost-effective treatments that can down-
grade the intensity of intervention required for the couple to achieve a preg-
nancy.
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EFFECTIVENESS OF SPERM WASHING BY DISCONTINUOUS
DENSITY GRADIENT CENTRIFUGATION TO REMOVE ANTI-
BODIES BOUND TO SPERM MEMBRANE. D. T. Schneider,
C. M. Feij�o, S. Verza Junior, S. C. Esteves. Androfert, Campinas, S~ao Paulo,
Brazil.

OBJECTIVE: We evaluated the effectiveness of sperm washing using the-
discontinuous two-layer density gradient centrifugation method to remove
antisperm antibodies attached to the sperm surface.
DESIGN: Prospective study.
MATERIALSANDMETHODS:We prospectively enrolled sixty-sixmen-

with unexplained infertility seeking evaluation. Each patient delivered one
semen specimen for the study.We determined antisperm antibodies (ASA)
levels using the direct immunobeads test (IBT). Specimens were classified
into two groups according to the pre-washing levels of antibody-bound sper-
matozoa: group 1 (low ASA levels, IBT<20%; n¼54) and group 2 (high
ASA levels, IBTR20%; n¼12). Sperm washing was carried out using the
discontinuous two-layer colloidal density gradient centrifugation method.
Pre- and post-wash levels of antisperm antibodies were compared in the
groups.
RESULTS: The pre- and post-wash percentage of spermatozoa with anti-

sperm antibodies attached to their surface was 11% and 6.5% in group 1
(mean difference ¼ 40%; p<0.01), and 30% and 19.5% in group 2
(mean difference¼36.8%, p¼0.02), respectively. The effectiveness of den-
sity gradient centrifugation in removing antisperm antibodies was not
different between the groups, but individual variation from -52.3% to
-3.9%was observed.
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Table 1. Effect of density gradient centrifugation on ASA levels before and

after sperm washing in patients with low (IBT<20%) and high (IBT >20%)

ASA.

% Antisperm
antibodies

Group 1
(IBT <20%)

Group 2
(IBT >20%) p value

Pre-wash 11.0 (7.0; 15.0) 30.0 (24.0; 32.5) <0.001
Post-wash 6.5 (4.0; 11.0) 19.5 (13.0; 27.5) <0.001
Percent change -40.0 (-57.1; -16.6) -36.8 (-52.3; -3.9) 0.75
p value <0.01 0.02

Data reported as median and 95% confidence interval. Percent change
calculated as median of individual changes. Wilcoxon rank sum test used
to compare pre- and post-wash ASA levels, as well as ASA levels between
the groups.

CONCLUSION: Sperm washing by density gradient centrifugation is an
overall effective method to remove antibodies bound to sperm membranes,
regardless of the levels of ASA in the neat semen. Due to an inter-individual
variation in the effectiveness of the method, we recommend that each patient
be tested before applying sperm washing by density gradient centrifugation
in intrauterine insemination.
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EFFECT OF PATERNAL AGE ON BLASTOCYSTS ANEUPLOIDY
RATES. D. Das, T. H. Taylor, J. Patrick, J. Crain, N. Teaff, R. Wing.
Reproductive Endocrinology Associates of Charlotte, Charlotte, NC.

OBJECTIVE: The correlation of maternal age and aneuploidy has been
well studied but the effect of paternal age on aneuploidy is still not clear.
With the current trend of couples starting a family at a later age this becomes
an important emerging issue. Here we examined the effect of paternal age on
aneuploidy when controlling for maternal age.

DESIGN: Retrospective, single clinic study.
MATERIALS AND METHODS: Patients undergoing IVF with compre-

hensive chromosome screening at the blastocyst stage were included in the
study. Patients were divided into four groups based upon paternal and
maternal age: maternal age <35 years and paternal age <40 years (group
1), maternal age <35 years and paternal age R40 years (group 2), maternal
ageR35 years and paternal age<40 years (group 3), and maternal ageR35
years and paternal age R40 years (group 4).

RESULTS: A total of 43, 16, 55, and 55 patients were included in groups 1,
2, 3, and 4, respectively. Average paternal age between group 1 and group 2
was significant, 34.0�2.7 years and 39.8�5.0 years, receptively (P<0.0001).
Average maternal age between group 1 and group 2 was not significant,
31.6�2.1 years and 31.3�1.6 years, respectively (P¼0.5782). Blastocyst
aneuploidy rates were not significantly higher in group 1 compared to group
2, 107/172 (62.2%) and 50/77 (64.9%), respectively (P¼0.7873). Average
paternal age between group 3 and 4 was significant, 36.8�2.5 years and
45.3�5.9 years, respectively (P<0.0001). Average maternal age between
group 3 and 4 was not significant, 38.2�2.2 years and 38.9�1.3 years,
respectively (P¼0.0536). Blastocyst aneuploidy rates were significantly
higher in group 3 compared to group 4, 93/196 (47.5%) and 70/202
(34.6%), respectively (P¼0.0127).

CONCLUSION: Our results indicate that paternal age has little to no in-
fluence in a younger maternal population (<35 years). However, there is a
significant increase in blastocyst aneuploidy rates in an older maternal pop-
ulation (>¼35 years) when the male is >¼40 years compared to younger
men (<40 years old). This may indicate that oocytes from older women
cannot compensate for the paternal contribution to aneuploidy at the same
rate as oocytes from young women.

Supported by: Reproductive Endocrinology Associates of Charlotte.
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INVO& ICSI: A PIONEER IDEAANDAREALALTERNATIVE FOR
ART. E. Lucena, H. Moreno, O. Lombana, A. Moran, L. Coral,
C. Esteban. Reproductive Medicine, CECOLFES (Colombian Fertility and
Sterility Center), Bogota, Colombia.

OBJECTIVE: Intravaginal culture of oocytes (INVO) is an assisted repro-
ductive technique (ART) that allows oocyte fertilization and early embryo
development inside of air free, gas-permeable (CO2 and O2) plastic device

called INVOcellTM. This study reports an application of INVO procedure
for patients displaying male factor. After intracitoplasmatic sperm injection
(ICSI) procedure, microinjected oocytes are placed into INVO device to be
incubated inside of vaginal cavity. A total of 172 of cycles of couples
showing male factor as cause of infertility were included in the INVO –
ICSI protocol, from January to December 2012 in CECOLFES as a novel
optional treatment in ART, showing similar results compared to classical
ICSI procedures.
DESIGN:Mild ovarian stimulation, ICSI procedure, INVO technique, em-

bryo transfer (ET), and detection of b hCG hormone after fourteen days of
ET.
MATERIALS ANDMETHODS: In the present study, a total of 172 cy-

cles were undergone to INVO-ICSI protocol after giving consent. Natural
cycle or mild controlled ovarian stimulation with clomiphene citrate
(OMIFIN�) and hMG (Merional�) were used. An average of 4.7 micro-
injected oocytes per patient were placed in the INVOcellTM containing
G2 PLUS� of VitroLife stabilized at 37 grades centigrade. Seminal sam-
ples were collected one hour before oocyte retrieval and enabled using
density gradients protocol for sperm capacitation. ICSI was performed
on each oocyte and all microinjected oocytes were placed into the
INVO device. INVO was then inserted in the vaginal cavity during 72
hours for incubation and at that time it was removed to recover the em-
bryos for immediate uterine embryo transfer. Detection of serum b
hCG was performed fourteen days later.
RESULTS: A total of 172 cycles were performed. On average 6.5 oocytes

per cycle were retrieved, a mean of 4.7 microinjected oocytes were placed
into INVOcell device, and a mean number of transferred embryos per cycle
was 2.0. The cleavage rate obtained after the INVO culture was 53.1%. A to-
tal number of 65 clinical pregnancies (59 single pregnancies and 6 multiple
pregnancies) were achieved corresponding to 37.9 % of pregnancy rate per
cycle and to 40.3% of pregnancy rate per transfer.
CONCLUSION: This study shows for the first time that INVO-ICSI pro-

tocol can be an effective and viable alternative treatment option in ART to
achieve pregnancy after ICSI since the severity of male factors is 68%
with comparable results to those reported using classical ICSI.
Supported by: Colombian fertility and sterilitiy center - CECOLFES.
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IVFOUTCOMEINAZOOSPERMICCANCERSURVIVORS. S. Dar,a

J. Levron,a J. Haas,a R. Machtinger,a A. Kedem,a I. Gat,a I. Madgar,b

R. Orvieto,a G. Raviv.b aIVF Unit, Chaim Sheba Medical Center, Ramat
Gan, Israel; bUrology, Chaim Sheba Medical Center, Ramat Gan, Israel.

OBJECTIVE: The number of cancer survivors is increasing constantly and
an average of 15-30% of them remain sterile in the long term As such, con-
cerns about fertility and family planning are more relevant than ever. Suc-
cessful pregnancies have been reported with IVF/ICSI utilizing testicular
sperm. We therefore aim to evaluate the IVF outcome in azoospermic cancer
survivors, who underwent testicular sperm extraction (TESE) and IVF/ICSI
in our tertiary university-affiliated IVF unit.
DESIGN: A retrospective cohort study.
MATERIALSANDMETHODS: All consecutive azoospermic cancer sur-

vivors who underwent TESE consisting of multiple random biopsies and
IVF/ICSI, between 1996 to 2011were evaluated. ICSI procedure was per-
formed using sperm retrieved. Fertilization was confirmed by the presence
of two pronuclei (PN) on the day after ICSI. Embryo transfer (ET) was
done on day 2 or 3. Clinical pregnancy was defined as the presence of an in-
trauterine gestational sac with embryonic pole diagnosed by ultrasonogra-
phy. Demographic information, pretreatment hormones levels and TESE
and ICSI outcomes were analyzed.
RESULTS: During the study period, 31 cancer survivors underwent 39

TESE combined with IVF/ICSI cycles. The mean patients’ age and serum
FSH level were 34.0�7.0 years and 18.8�10.4 IU/L, respectively. The
average left and right testicular volumes were 17.2�4.2 ml and 13.4�8.8
ml, respectively. The mean time from chemotherapy to TESE was 8.2�2.6
years. Spermwas retrieved on the day of oocyte retrieval (fresh cycle). Sperm
was successfully retrieved in 11 out of 31 patients (35.5%) on initial TESE,
with an overall sperm retrieval rate of 38.4% (15 of 39). The average number
of retrieved oocytes was 14.0�4.0 per cycle, with clinical pregnancy and live
birth rates per successful TESE of 60% (9 of 15) and 53.3% (8 of 15), respec-
tively. Age, serum FSH, testicular volume and time from chemotherapy to
TESE were not significantly different between patients with successful
TESE to thosewithout successful TESE. NonHodgkin lymphoma 1 0f 3, leu-
kemia 0 of 3, solid tumors 4 of 11, Hodgkin lymphoma 4 of 11 and Seminoma
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4 of 11.Patients who had seminoma had significantly higher sperm retrieval
rate comparing to patients who had Hodgkin lymphoma or solid tumors
(P¼0.009).

CONCLUSION: Post chemotherapy azoospermia, can be successfully
treated with TESE and ICSI, whenever cryopreservation of sperm prior to
chemotherapy was not done.

SPERM PREPARATION
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SHORTENED INTERVALFROMSEMENPROCESSINGTO INTRA-
UTERINE INSEMINATION DOES NOT AFFECT PREGNANCY
RATES. L. B. Craig,a K. R. Hansen,a J. S. Graves,a A. Quaas,a

M. T. Zavy,a J. Peck.b aDepartment of Obstetrics & Gynecology, University
of Oklahoma Health Sciences Center, Oklahoma City, OK; bDepartment of
Biostatistics and Epidemiology, University of Oklahoma Health Sciences
Center, Oklahoma City, OK.

OBJECTIVE: The objective of this study was to determine whether a
shortened time interval from semen processing to IUI affects pregnancy
and delivery rates, given that the time for the sperm to capacitate is decreased.
Previous studies have focused on the time of semen collection to processing
but few studies have evaluated the optimal time from semen processing to IUI
procedure.

DESIGN: Retrospective study.
MATERIALS AND METHODS: Pregnancy and delivery rates from IUIs

performed during theweek (approximately 2.5 hours after semen processing)
were compared to IUIs performed on weekends and holidays (within 30 mi-
nutes of semen processing). IUI cycles performed July 2007-June 2012 at a
university-based clinic were reviewed. The first cycle for each couple was
included in the analysis. Donor sperm cycles were excluded. The primary
outcome was quantitative hCG per cycle. Delivery per cycle was evaluated
as a secondary outcome. The risk ratios (RR) and 95% confidence intervals
(95% CI) were calculated using a generalized estimating equation method to
estimate modified Poisson regression models.

RESULTS: A total of 1947 IUI cycles were performed on 650 women
(mean female age 31.8 � 4.9). Limiting analysis to the first IUI cycle, re-
sulted in 449 cycles during the week and 201 cycles on the weekend/holiday.
There was no significant difference in pregnancy rates when comparing IUI
cycles performed on a weekday or weekend (15.6% versus 13.9% respec-
tively; RR 0.89, 95%CI 0.60-1.34). Likewise, there was no association be-
tween delivery and the timing of IUI (RR 0.80, 95%CI 0.48-1.37). These
results were consistent when examined by year and by age group. The results
were unchanged in multivariate analysis controlling for years of infertility,
fertility medications, BMI, total motile sperm count for IUI, infertility diag-
nosis and female age (adjusted RR for pregnancy 0.94, 95% CI 0.62-1.42).

CONCLUSION: Based on these findings, patients and physicians can be
reassured that shortening the time interval from semen processing to IUI pro-
cedure on weekends and holidays has no adverse effects on pregnancy or de-
livery rates.

Supported by: This research was Supported in part by a grant from the Na-
tional Institutes of Health, National Institute of General Medical Sciences,
grant 1 U54 GM104938-01A1.
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A NOVEL SPERM PREPARATION DEVICE THAT USES MICRO-
FLUIDICS TO SEPARATE SPERMWITHLOWDNA FRAGMENTA-
TION AND HIGH MEMBRANE INTEGRITY. T. Hara,a K. Sato,a

Y. Watanabe,a K. Nishimura,a T. Miura,a E. Rai,a J. Tanaka.b aHiroshima
Prefectural Hospital, Hiroshima, Japan; bGraduate School of Biomedical Sci-
ences, Hiroshima University, Hiroshima, Japan.

OBJECTIVE: A sperm sorter (SS) is a device that uses microfluidics for
the separation of progressively motile sperm from non-motile sperm. Sperm
separation with SS is faster than density gradient centrifugation, which has
detrimental effects on sperm DNA and cell membranes, and swim-up
methods (DGC-S). It is, however, quite difficult to form and maintain the
laminar flow for sperm preparation by SS. Our aims here were to make mod-
ifications to the design of conventional SS, evaluate its ability to separate
sperm, and assess DNA fragmentation and hyaluronan binding ability of
the separated sperm.

DESIGN: Prospective comparative study.

MATERIALS ANDMETHODS: Eight SS devices with different chan-
nels (length, width, and depth) and chamber volumes were tested.
Semen samples were taken from 54 subfertile men. Each semen sample
was divided into three aliquots: one aliquot for DGC-S, one aliquot for
the novel SS, and one aliquot for the control. Membrane integrity was
assessed using sperm hyaluronan binding assay (HBA, Biocoat Inc.,
Horsham, USA), and DNA fragmentation was performed using Halo-
sperm (Halotech DNA SL, Madrid, Spain). Data were analyzed using
Wilcoxon signed-rank sum tests (paired sample) with Bonferroni correc-
tion.
RESULTS: 1) After optimizing the parameters of the device, the final

design of the novel SS consisted of a channel width, depth, and length of
0.2, 0.05, and 5 mm, respectively. The chamber was 5 mm wide and 6 mm
deep. In the novel SS, stable laminar flows were easily formed and main-
tained. The preparation time for the novel SS was 45 min and apparently
shorter than DGC-S. 2) The proportion of progressively motile sperm sepa-
rated by the novel SS was significantly higher than conventional SS
(90.3�11.4% vs. 52.6�33.4%; p<0.01). 3) The HBA score was higher in
sperm separated by novel SS than raw semen (90.2�9.3 vs. 86.7�10.4%;
p<0.003), while the score was not higher in sperm separated by DGC-S
(85.6�16.2% vs. 86.7�10.4%, p¼1.000). The proportion of DNA without
fragmentation was higher in sperm separated by either novel SS or DGS-S
compared with raw semen (99.2�1.1% vs. 99.4�1.2% vs. 84.9�8.4%;
p<0.001).
CONCLUSION: A novel sperm separation device that uses microfluidics

without DGS-S was developed. The novel device can separate sperm more
easily and faster than other methods, and the separated sperm have low
DNA fragmentation and high membrane integrity.
Supported by: Menicon Co., Ltd.
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SORTINGOFSPERMSWITHREVERSEPROGRESSIVECHARAC-
TERISTIC MAY PROVIDE ANOTHER OPTION FOR ACQUIRING
SPERMATOZOA WITH SIGNIFICANT IMPROVEMENT IN
FERTILITY RELATED QUALITY FOR PATIENTS WITH
OLIGOSPERMIA. L.-C. Pan,a F.-C. Hsu,a W.-S. Yu,a Y.-L. Lin,a

F.-G. Tseng,c C.-W. Wang,b C.-R. Tzeng.b aCenter for General Education,
Taipei Medical University, Taipei City, Taiwan; bDepartment of Gynecology
and Obstetrics, Taipei Medical University Hospital, Taipei City, Taiwan;
cDepartment of Engineering and System Science, National Tsing Hua Uni-
versity, Hsinchu City, Taiwan.

OBJECTIVE: Previous study had reported a sub-group from progressive
motile sperm sub-population with characteristics often referred to as up-
stream swimming or reversed progressiveness [1]. However, only until
recently this sub-group can be separated with minimum damage [2]. There-
fore, through the use of a novel microfluidic biochip design, it is the purpose
of current study to exam whether or not spermatozoa thus acquired could
show improvements not only in sperm motility but also in DNA integrity
for normal as well as oligospermia patents.
DESIGN: Soring of sperms with reverse progressiveness characteristic

was performed by the construction of a flow velocity gradient between 20-
180 mm/sec within the flow channel of a diffusor type microfluidic system
[3]. Thereafter, targeted sperms would include sperms that were able to with-
stand or swim against the forward flow stream, but not slower ones, ones with
forward progressive characteristic, or debris.
MATERIALS ANDMETHODS: In this study, 17 males subjects were re-

cruited from couples undergoing ART cycles in Taipei Medical University
Hospital, pre-approval by Joint IRB of Taipei Medical University (TMU-
JIRB: 201209014). Samples were grouped according WHO and ASRM
guidelines [4]: normal (concentration R 15 x 106 cells/ml, motility R 40
%), sub-fertile (concentration < 15 x 106 cells/ml) and severe oligospermia
(concentration < 5 x 106 cells/ml). Two semen processes would be used for
comparative purpose, centrifugation and chip-sorting. The adopted key qual-
ity measures included spermmotility (via Computer-assisted sperm analysis,
C.A.S.A.), sperm apoptosis (via TUNEL assay) and DNA fragmentation (via
Halo sperm assay).
RESULTS: In normal and sub-fertile, although centrifugation and flow

chip process would both promote sperm motility (in progressiveness, and
linearity). However, no statistical differences were observed in all experi-
ment measures. Meanwhile, in oligospermia group, chip sorted sample
showed significantly (P<0.01) improvement in sperm apoptosis rate (from
86% down to 69% in TUNEL assay), as well as in DNA fragmentation
rate (from 92% down to 74% in Halo sperm assay).
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CONCLUSION: Sorting of sperms with reverse progressive characteristic
may have significant clinical efficacy in ART treatment, especially for pa-
tients with severe oligospermia.

Supported by: This study was Supported by a research grant fromMinistry
of Health and Welfare (MOHW-103-TDU-PB-211-123009) of Taiwan.
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QUO VADIS? NO EFFECTIVE FOLLOW-UP ALGORITHM IN PE-
DIATRIC TESTICULAR MICROCALCIFICATION. I. Surer,a

S. Demirbag,a M. Kocaoglu.b aPediatric Surgery, Gulhane Military Medical
Academy, Ankara, Turkey; bRadiology, GulhaneMilitaryMedical Academy,
Ankara, Turkey.

OBJECTIVE: Testicular microlithiasis (TM) is a benign condition which
hydroxyapatite microcalcifications are located within the spermatic tubules.
The importance of this clinical condition is primarily due to its association
with testicular malignancy and the concern of increased risk for future malig-
nancy in TM patients.Although there is no concensus about on the follow-up
algorithm in the literature for TM. The aim of the study was to review our
yearly basis long term follow-up protocol.

DESIGN: This study was designed with retrospective chart review and
prospective yearly basis ultrasonographic examination of the TM patients.

MATERIALS AND METHODS: A total of 25 testicles in 15 children
were diagnosed with typical microlith formations by ultrasonography with
high frequency (12-17 MHz) linear transducers and followed up in our clinic
between 2000-2014. All charts were evaluated retrospectively and unde-
scended testicle (8 pts), varicocele(2 pts), acute scrotum(2 pts), trauma(1
pt), developmental delay(1 pt) and scrotal pain(1pt) were the complaints in
these patients. After the initial diagnosis, the patients were followed-up
with yearly basis with ultrasonographic examination.

RESULTS: Median age was 9.3 (3-19) years. Follow up period after initial
US scan was changing between 1-13 years (Mean 8 yrs) under ultrasono-
graphic surveillance in every 6 mo.( before 2005) or 12 mo.(2005-2014) ba-
sis. In most boys (13 boys, 87%) TMwere stable at follow-up studies but in 2
boys TM increased gradually to snow storm appearance within 7 years. In
these cases, primary pathological condition was the undescended testicles.
No malignancy was detected in follow-up period.

CONCLUSION: Testicular microlithiasis is more common in unde-
scended testicle. But due to its rarity for tumor development in children
and adolescence period, intensive US screening program is not cost-effective
and would add little benefit to improve outcomes in testicular malignencies
before second decades. Also frequent hospital visits may affect the psycho-
logical status of the children. Instead of frequent examination, the patients
and parents should be educated for self examination. The frequency of office
examinations can be decreased by this way and advised in pediatric age
group. Our current protocol is no regular control until second decade if there
is no complaints or abnormality with self exam. The parents should be
informed about the long term follow up necessity due to possible malignancy
and infertility problems in the future.
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EFFECTS OF RESVERATROLTREATMENT ON THE RAT TESTIS
INJURY IN AN EXPERIMENTAL MODEL OF METABOLIC
SYNDROME. E. Guzel,a A. Gumusel,a S. Ozkan,a G. Tanriverdi,a

M. B. C. Balci,b S. Develi Is,c A. I. Hazar,b S. Bekpinar,c M. Uysal.c aDe-
partment of Histology & Embryology, Istanbul University Cerrahpasa Fac-
ulty of Medicine, Istanbul, Turkey; bUrology Clinic, GOP Taksim EAH,
Istanbul, Turkey; cDepartment of Biochemistry, Istanbul University Medical
Faculty, Istanbul, Turkey.

OBJECTIVE: Metabolic syndrome (MS) triggers inflammation and
oxidative stress which result in disfunction of crucial organs including
testis (1). However, there are limited data about the histological and ultra-
structural changes of testis after induction of MS. Therefore, this study was
conducted to evaluate the rat testis morphology in a MS model and possible
protective effects of resveratrol, an anti-inflammatory and anti-oxidant
agent.

DESIGN: An in vivo animal study assessing testis morphology in induced
MS model.

MATERIALS AND METHODS: 32 male Wistar rats were divided into
four (n¼8); control (C), fructose (F), fructose+resveratrol (F+R) and resver-
atrol (R) groups those received tap water, 20g/kg/day fructose, 20g/kg/day
fructose+4-5 mg/kg/day resveratrol, and 4-5 mg/kg/day resveratrol respec-
tively for 2 months. Light- and electron-microscopic evaluations were per-
formed. Testicular histomorphometric analysis including seminiferous
tubular diameter and seminiferous epithelial (SE) height, and percentage
of seminiferous tubules (ST) with germ cell loss were measured. Apoptotic
cell index was assessed through the TUNEL method.
RESULTS: F group had significantly increased glucose and triglyceride

levels and HOMA index (p<0,05), confirming the MS model. C group re-
vealed normal testicular histology. In F group, some of the ST had irregular
shape with reduced diameter and epithelial height, and exhibited detach-
ment of epithelial cells. These parameters were improved in F+R group.
R group showed slight alterations in testicular histology such as shrinkage
of few ST. Ultrastructurally, F group showed increased amount of lipid
droplets forming aggregates within the cytoplasm of Sertoli cells and late
spermatids. Mitochondrial damage was observed in Sertoli cells. Some of
the spermatids fail to form the acrosomal cap. In the F+R group, the amount
of lipid droplets decreased but still were present, there was a recovery for
mitochondrial damage as well. Most of the ST cell components were
normal. In R group, loss of cristae in the mitochondria of Sertoli cells
was noted. TUNEL assay revealed that the amount of apoptotic cells in
the ST increases with MS.
CONCLUSION: This study has demonstrated that resveratrol partially im-

proves morphological changes of testis induced by MS.
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A GENOME-WIDE DNA METHYLATION STUDY IN AZOOSPER-
MIC TESTES. K. Louie, R. Ng, V. Chow, S. Ma. Department of Obstet-
rics and Gynaecology, University of British Columbia, Vancouver, BC,
Canada.

OBJECTIVE: To identify genomic locations that are aberrantly methyl-
ated in the testis of men with azoospermia compared to men with normal
spermatogenesis and proven fertility.
DESIGN: Testicular tissue from 12 men, 6 undergoing vasectomy rever-

sals (VR), 5 with obstructive azoospermia (OA), and 1 with non-obstructive
azoospermia (NOA) were extracted for DNA. Epigenome-wide DNA
methylation was assessed with the Illumina HumanMethylation450 Bead-
Chip assay (485,512 probes).
MATERIALS AND METHODS: Men were recruited at a fertility clinic

presenting with azoospermia. Testicular tissue was retrieved for this study
during testicular biopsies for sperm retrieval. Phenotypes were confirmed
by pathology. The tissue was washed in human tubal fluid (Vitrolife) and
incubated with hypo-extraction buffer. DNA was extracted with the Gentra
Puregene Tissue Kit (Qiagen) according to manufacturer’s instructions.
DNA quality control, bisulfite conversion, and application to the Infinium
array were completed at McGill University and G�enome Qu�ebec Innovation
Centre, Montr�eal, Canada. Data was directly imported into R 3.1.0 (http://
www.r-project.org). Data processing and statistical analyses were executed
with R open source software, Bioconductor 2.14, and associated minfi and
shinyMethyl packages. Probe exclusion was addressed with external refer-
ences1.
RESULTS: Through quality control assessments, a total of 1 OA sample

and 58,519 probes were excluded. No CpG sites were found significant be-
tween 4 OA and 6 VR samples (false discovery rate (FDR) > 0.05). Five
CpG sites (FDR ¼ 0.008, 0.028, 0.033, 0.045, 0.045) were found to be
significantly differentially methylated between 1 NOA and 6 VR samples
with M-value differences of 1.7, 0.4, 3.4, 2.9, and 4.3, respectively. The
genes associated with the significant sites include vitamin B6 synthesis en-
zymes, dynein proteins, metalloproteinases, and GTPase-activating pro-
teins.
CONCLUSION: With the most advanced methylation array platform

available, we have identified 5 potential regions of the human genome that
may be involved with non-obstructive azoospermia. In contrast, the methyl-
ome profiles of obstructive azoospermic men show remarkable similarities to
normal men. However, caution must be taken in interpreting these results due
to the small sample size. Nevertheless, the preliminary data presented here
highlight a novel potential mechanism regarding sperm development and
testis environment. The future addition of more samples will evaluate the pre-
liminary results and elucidate the value of this technical approach.
Supported by: The study is Supported by the Canadian Institute of Health

Research (CIHR). Grant awarded to Sai Ma.
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OVEREREXPRESSIONOF X-LINKED EIF2S3XCAN SUBSTITUTE
FORTHE LOSS OF Y-LINKED EIF2S3YANDALLOWS FOR SPER-
MATOGONIAL PROLIFERATION AND DIFFERENTIATION IN
THE MOUSE. V. A. Ruthig,a Y. Yamauchi,a J. M. Riel,a

M. J. Mitchell,b M. A. Ward.a aInstitute for Biogenesis Research, Depart-
ment of Anatomy, Biochemistry and Physiology, University of Hawai’i,
John A. Burns School of Medicine, Honolulu, HI; bMedical Genetics and
Functional Genomics, INSERM, Marseille, Codex 05, France.

OBJECTIVE: Mice with a single X chromosome transgenic for Sry
(XOSry) develop testes populated with spermatogonia. Without other
Y chromosome genes these spermatogonia undergo proliferation arrest,
and meiotic and post-meiotic stages of spermatogenesis are absent.
Spermatogonial proliferation block can be overcome by transgenic addi-
tion of Y chromosome gene Eif2s3y. In XOSry,Eif2s3y males spermato-
genesis progresses but with meiotic and postmeiotic arrest allowing only
for occasional appearance of round spermatids, and never sperm.
Eif2s3x is an X chromosome gene with high homology to Eif2s3y but
whether it has similar functional potential remains unknown. We aimed
to determine if overexpression of Eif3s3x can substitute for lack of
Eif2s3y and allow for spermatogonial proliferation and differentiation
in XOSry mice.

DESIGN: Research study.
MATERIALS ANDMETHODS: Mice transgenic for Eif2s3xwere gener-

ated and the transgene placed in the context XOSry by breeding. Quantitative
analysis of spermatogenesis progression was performed on staged histolog-
ical sections from XOSry,Eif2s3x males (n¼11), XOSry,Eif2s3y (n¼3),
XOSry (n¼3) and XY (n¼3). For each male 10 tubules were examined per
stage category, the number of spermatogonia (sg), round spermatids (rs),
and Sertoli cells (sc) counted, and the data expressed as germ cell/Sertoli
cell ratio. Counts and categorization of cellular abnormalities were also per-
formed.

RESULTS: Spermatogonial proliferation was similar in XOS-
ry,Eif2s3x and XOSry,Eif2s3y males (sg/sc: 0.54� .03 vs. 0.41�0.09,
P¼NS); both male types had fewer spermatogonia than XY controls
(0.79�0.08, P<0.05). Meiotic and post-meiotic arrests were present in
both XOSry,Eif2s3x and XOSry,Eif2s3y, with rare development to round
spermatids. The efficiency of spermatid production in XOSry,Eif2s3x
was about 10-fold lower than in XOSry,Eif2s3y (rs/sc: 0.09�0.04 vs.
0.92�0.15, P<0.001) and >80-fold lower than in XY (7.88�0.50;
P<0.001). Abnormalities of seminiferous epithelium were observed in
both XOSry,Eif2s3y and XOSry,Eif2s3x males, with the latter specif-
ically exhibiting a large population of apoptotic cells at meiotic meta-
phase.

CONCLUSION: Eif2s3x, when present in sufficient levels, can replace the
function of Eif2s3y and act as the initiator of spermatogonial proliferation but
with decreased progression to post-meiotic stages.

Supported by:HCF13ADVC-60314, NIH HD072380 & RR024206 grants
to MAW.
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EXPOSURE TO ELEVATED TEMPERATURES RESTORES
FERTILITY IN ‘‘JUVENILE SPERMATOGONIAL DEPLETION’’
MUTANTS. M. A. Ward,a P. B. Comish,b L. Y. Liang,b Y. Yamauchi,a

C. C. Weng,b G. Shetty,b K. A. Naff,b M. Meistrich.b aInstitute for Biogen-
esis Research, University of Hawaii, Honolulu, HI; bUniversity of Texas,
M.D. Anderson Cancer Center, Houston, TX.

OBJECTIVE: ‘‘Juvenile spermatogonial depletion’’ (jsd) mice are homo-
zygous for the mutated Utp14b gene and have spermatogenic arrest. Several
waves of spermatogenesis proceed in the immature jsd mice, but at 6 wks of
age spermatogonial differentiation arrests and spermatocyte numbers
decline, resulting in the only germ cells being type A spermatogonia by 10
wks. We previously observed that suppression of testosterone or elevation
of testicular temperature by cryptorchidization restored spermatogonial
and spermatocyte differentiation. In this study we tested if maintaining jsd
mice at higher temperature enables spermatogenesis to proceed.

DESIGN: Research study.
MATERIALS AND METHODS: Jsd mice were placed in humidified in-

cubators at elevated ambient temperatures. This treatment resulted in sper-
matogonia differentiation to the spermatocyte stage, but it inhibited

spermiogenesis and sperm production. The effects of elevated ambient tem-
peratures on spermiogenesis were therefore tested in wild-type mice and re-
vealed that sperm production was only affected at 34�C and above. Based on
these results, a 24-day induction period in 35�C incubators was used to
induce spermatocyte formation in jsd mice, and then the mice were trans-
ferred to 32�C incubators for 24 days to allow spermiogenesis and sperm pro-
duction to proceed.
RESULTS: Incubation of jsd mice at 35�C increased the percentage of

tubules with spermatocytes from 0% in untreated mice to over 80%. Sub-
sequent maintenance at 32�C resulted in progression of spermatid differ-
entiation so that up to 42% of tubules had late spermatids. About half of
the mutant mice treated with the induction/progression regimen had
sperm in testicular cell suspensions. These sperm were used for intracy-
toplasmic sperm injection (ICSI) and viable, healthy, fertile offspring
were obtained.
CONCLUSION: Maintenance of jsd mice at elevated temperatures

with a regime compatible with both spermatogonia differentiation
and spermatogenesis progression overcomes their infertility and allows
them to reproduce with the help of assisted fertilization. In humans,
one of the UTP14 genes, UTP14C, is expressed exclusively in germ
cells and its mutations result in azoospermia or severe oligospermia.
If a standard TESE-ICSI treatment of azoospermic patients with
the UTP14C mutation have failed, those patients might benefit from
a second round of TESE-ICSI following a mild testicular warming
regime.
Supported by: NIH HD40397 to MM and NIH HD072380 to MAW.
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HUMANGERMCELL SECRETINGFACTORNODALREGULATES
SERTOLI CELL FUNCTIONS. R. Tian,a S. Yang,b Z. Zhu,c J. Wang,d

Z. He,e Z. Li.f aUrology, Shanghai Human Sperm Bank, Ren Ji Hospital,
School of Medicine, Shanghai Jiao Tong University, Shanghai, China; bUrol-
ogy, Shanghai Human Sperm Bank, Ren Ji Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China; cUrology, Shanghai Human
Sperm Bank, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong Uni-
versity, Shanghai, China; dUrology, Shanghai Human Sperm Bank, Ren Ji
Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai,
China; eStem Cell Research Center, Ren Ji Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China; fUrology, Shanghai Human
Sperm Bank, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong Uni-
versity, Shanghai, China.

OBJECTIVE: To explore the regulatory effects of germ cells and germ
cells secreting factor Nodal on the function of Sertoli cells derived from
obstructive azoozpermia and non-obstructive azoozpermia patients.
DESIGN: Comparative and controlled study.
MATERIALSANDMETHODS: Human Sertoli cells and germ cells were

isolated using two-steps enzymatic digestions from the testes of azoozpermia
patients. Expressions of Nodal signaling components in Sertoli cells and
germ cells were identified by PCR and immunochemistry. Human germ cells
and Sertoli cells were cocultured in vitro to evaluate their effects on Sertoli
cells. Human recombinant nodal and its receptor inhibitor SB431542 were
added in the Sertoli cells culture medium to study their effects on cells func-
tions. CCK8 measurement was used to evaluate the proliferative activity.
Q-PCR and western blot were applied to assess the expression of functional
Sertoli cell genes.
RESULTS: Human germ cells down-regulated blood-testis-barrier asso-

ciated genes (CLDN11, OCLN) expressions of Sertoli cells in coculture
system. Nodal was expressed in germ cells but not in Sertoli cells, whereas
its receptors ALK4, ALK7, and ActR-IIB were detected on Sertoli cells,
which indicated Nodal signaling pathway play roles in the regulation of
germ cells to Sertoli cells. Nodal could promote the proliferation of human
Sertoli cells, while the proliferative activity was inhibited by SB431542.
Nodal could enhance the expressions of functional Sertoli cell genes
(GDNF, SCF, BMP4, and ABP), while SB431542 decreased their expres-
sions. In contrast, Nodal decreased the expression of blood-testis-barrier
associated genes (CLDN11, OCLN), while SB431542 increase their ex-
pressions.
CONCLUSION: Human Sertoli cell functions could be regulated by germ

cells via paracrine pathway. Human germ cells secrete Nodal which could
regulate Sertoli cell functions.
Supported by: This work was Supported by National Science Foundation

of China (31201109) and China National Key Project (2010CB945200).
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DISCRIMINATION OF SERTOLI-CELL-ONLY SEMINIFEROUS
TUBULES WITH TUBULES CONTAINING SPERMATOGENESIS
IN A MOUSE MODEL USING RAMAN SPECTROSCOPY. Y. Liu
Z. Li. Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai, China.

OBJECTIVE: To determine if Raman spectrocopy can non-invasively
distinguish SCO tubules and tubules with spermatogenesis in Mouse model.

DESIGN: Paired experiments to compare Raman spectra of seminiferous
tubules from mice with normal spermatogenesis and Sertoli-cell-only syn-
drome.

MATERIALS AND METHODS: 14 Adult male ICR mice were divided
into two groups: test group (SCO tubules) and control group (tubules with
complete spermatogenesis). Mice in SCO group were treated with single
intraperitoneal injection of busulfan (40 mg/kg), while mice in control group
were treated with same dose of 0.9% NaCL solution. After 4 weeks, mice
were sacrified and the testis weight were measured. One testis was scanned
by Raman spectroscopy, and the other testis was processed with histopatho-
logical analysis. For Raman scanning, a single seminiferous tubule was
placed at the center of a glass bottomed dish and hydrated with PBS solution.
Linear equidistant points (a total of 5 points with the interval of 5mm) at the
midline were scanned for each tubule with a 10 seconds period per point.

Each mouse had 5 randomly selected tubules scanned, with an averaged
Raman spectrum representing its Raman signal. For data analysis, the real-
time Raman spectra were acquired automatically by OPUS software, base-
line corrected and normalized. Then the spectral data were loaded in the
Matlab platform for discriminant analysis and standard ‘leave-one spectrum
out’ cross-validation, which aimed to classify the spectra and predict the his-
tological diagnosis for each spectrum.
RESULTS: Mice testis weight in SCO group was (40.43�9.05) mg; in

control group was (136.50�13.44) mg. The mean Johnsen Score in SCO
group was 3.86�0.74; in control group was 8.28�0.57. SCO tubules had
obviously intensified Raman peak intensities at 1,001 cm-1, 1,096 cm-1,
1,124 cm-1 than tubules with spermatogenesis. Using Discriminant analysis
combined with standard ‘leave-one spectrum out’ cross-validation, Raman
spectroscopy was able to distinguish SCO tubules with tubules of spermato-
genesis at a sensitivity of 88.24% and specificity of 90.91%.
CONCLUSION: Raman spectroscopywas able to distinguish SCO tubules

with tubules containing spermatogenesis, future studies on human testicular
tissue shall be necessary to determine if Raman spectroscopy could have
some clinical application potentials.
Supported by: Science and Technology Commission of Shanghai Munic-

ipality (No: 10JCI409900), National Basic Research Program of China (No:
2011CB944504) and National Natural Science Foundation of China (Key
Program:31230048).
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Borgatta, L. Bayer HealthCare, Grant recipient
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employee

Borseth, J. A. Pfizer Inc., Direct stockholder;

Covidien PLC, Direct stockholder

Brannian, J. Sanford Health, Full-time company

employee; SCSA Diagnostics,

Paid consultant

Brant, W. O. American Medical Systems, Paid

consultant; Coloplast, Paid

consultant; Auxilium, Speakers

bureau; American Medical

Systems, grant recipient

Brennan, J. Good Start Genetics, Inc., Full-time

company employee

Bristow, S. L. Recombine, Full-time company

employee

Bromer, J. G. OvaScience, Member of Product

Advisory Board

Broome, J. INVOBioscience, Direct stockholder

Buhling, K. Bayer HealthCare, Speakers bureau;

MSD, Speakers bureau;

Jenapharm, Speakers bureau; Dr

Kade, Speakers bureau

Burger, C. W. Roche Switserland, Paid consultant

Buster, J. E. Previvo Genetics, LLC, Company

officer

Camargo, F. Ingenes, Company officer

Cameron, K. A. MERCI (Medical Error Reduction

and Certification, Inc.), Co-

investigator on contracted research

Carlomagno, G. Lo.LI. pharma, Full-time company

employee

Carr, B. R. Pfizer, Speakers bureau; Noven,

Speakers bureau

Noven, Speakers bureau; Pfizer,

Speakers bureau

Carrascosa, P. General Electric Company, Paid

consultant

Carson, S. Previvo Genetics, LLC, Direct

stockholder

Carter, D. Nora Therapeutics, Inc., Full-time

company employee
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Manager
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Caswell, W. A. Irvine Scientific, Paid consultant

Cataldo, N. A. Good Start Genetics, Paid consultant

Catherino, W. H. EMD Serono, Full-time company

employee

Cedars, M. I. Nora Therapeutics, Grant recipient;

Ferring Pharmaceuticals, Grant

recipient

Cesario, M. Previvo Genetics, LLC, Company

officer

Chakraborty, A. Ferring Pharmaceuticals, Full-time

company employee

Chang, C.-C. My Egg Bank, Direct stockholder

Chang, R. Ansh Labs, Research collaboration

Chen, S. H. Hologic, Speakers bureau; Merck,

Speakers bureau

Chettier, R. Juneau Biosciences, LLC, Full-time

company employee; Juneau

Biosciences, LLC, Direct

stockholder

Cholkeri-Singh, A. Ethicon Endo Surgery, Advisory

Board Member, Speakers bureau;

Bayer, Advisory Board Member,

Speakers bureau

Christianson, M. ACOG/Ferring Pharmaceuticals -

Research, Grant recipient

Chu, B. Reprogenetics, Full-time company

employee

Cinnioglu, C. IviGen, Direct stockholder

Clark, D. Natera, Full-time company employee;

Natera, Direct stockholder
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company employee; Quest

Diagnostics, Full-time company

employee

Coffey, M. P. Johnson & Johnson - approximately

$14,000, Direct stockholder;

Pfizer - approximately $9000,

Direct stockholder; Baxter
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$4100, Direct stockholder;

Bristol-Myers-Squibb, Direct

stockholder

Cohn, A. S. GenePeeks, Inc., Company officer

Conaghan, J. Irvine Scientific, Paid consultant

Cooper, A. R. Celmatix, Scientific Advisory Board;

AstraZeneca, Associate
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clinical trial; Beckman Coulter Inc,

Study support/provided AMH

assays

Copperman, A. B. EMD Serono, Speakers bureau;

Merck, Speakers bureau

Craig, L. B. Ferring, Investigator for a Ferring-

sponsored study; Roche,

Investigator for a Roche-sponsored

study

Daneshmand, S. T. Merck, Grant recipient; Watson,

Grant recipient

Davie, J. Good Start Genetics, Inc., Full-time

company employee

Demirci, U. U.D. is a founder of, and has an equity

interest in, DxNow Inc., a company

that is developing microfluidic and

imaging technologies for point-of-

care diagnostic solutions. U.D.’s

interests were reviewed and are

managed by the Brigham and

Women’s Hospital

Dermout, S. Bayer HealthCare, Honoraria; Bayer

HealthCare, Speakers bureau;

Bayer HealthCare, Grant recipient

Desai, N. Fertilitech, Scientific Advisory Board

Diamond, M. P. Advanced Reproductive Care, Direct

stockholder; Teijin

Pharmaceutical, Auxogyn, ZSX

Medical, Actamax, Paid

consultant; AbbVie, EMD Serono,

Grant recipient

D�ıaz-Gimeno, P. IVIOMICS, Co-author of the ERA

patent

Do Minh, T. Bayer Pharma, ZEG is conducting

PASS studies requested by EMA

and/or FDAwhich are supported by

unconditional grants from Bayer.;

Merck, ZEG is conducting PASS

studies requested by EMA and/or

FDAwhich are supported by

unconditional grants from Merck.

Doody, K. INVOBioscience, Direct stockholder

Dorfmann, A. D. Genetics & IVF Institute, Full-time

company employee
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Research, Data Safety Monitoring

Committee, Orexigen CVOT

Du, E. X. AbbVie, I am an employee of

Analysis Group, which has

received support from AbbVie for

this project

Duleba, A. Channel Medical, Paid consultant

Dumesic, D. A. Ferring Pharmaceuticals Inc, Paid

consultant

Duncan, F. E. Ferring Pharmaceuticals, Contracted

Research (9/1/2013-8/31/2014;

$14,883.48 salary)

Dupree, J. M. P&G, Direct stockholder

Durrett, R. Recombine, Full-time company

employee

Earl, T. Donor Egg Bank USA, Full-time

company employee

Eisenberg, M. I. Sandstone Diagnostics, Advisor

Eisenberg, M. L. Sandstone Diagnostics, Direct

stockholder

Elashoff, M. Celmatix, Inc., Full-time company

employee

Epel, E. Telome Health, Inc, founder of

company to measure telomere

length

Erguder, B. I. Ankara University Faculty of

Medicine, Full-time company

employee

Evenson, D. P. SCSA Diagnostics, Company officer

Farrington, P. Juneau Biosciences, LLC, Company

officer; Juneau Biosciences, LLC,

Direct stockholder; Juneau

Biosciences, LLC, Company

officer; Juneau Biosciences, LLC,

Direct stockholder; Juneau

Biosciences, LLC, Full-time

company employee; Affiliated

Genetics, Inc., Direct stockholder

Feinberg, E. C. Abbvie, Paid consultant; Ferring

Pharmaceuticals, Paid consultant

Forstein, D. Dusheney, USA, Speakers bureau

Frederick, J. Actavis, Speakers bureau

Frumovitz, M. Novadaq, Paid consultant

Fuldeore, M. AbbVie, Full-time company

employee

Gardner, D. K. Vitrolife AB, Grant recipient

Gargiulo, A. Omniguide Inc, Paid consultant

Geltinger, M. E. Genetics & IVF Institute, Full-time

company employee

Gemzell-Danielsson, K. Bayer HealthCare, Honoraria; Merck/

MSD, Honoraria; Gedeon Richter,

Honoraria; Exelgyn, Honoraria;

HRA-Pharma, Honoraria

Gim�enez, C. Reprogenetics Spain, Company

officer

Ginsburg, E. S. Up To Date, Honoraria; Springer Inc,

Honoraria; Nora Therapeutics Inc,

Industry study- money to my

department for participation

Giritharan, G. Nevada Center for Reproductive

Medicine, Full-time company

employee

Giudice, L. C. Pfizer, Direct stockholder; Merck,

Direct stockholder; Pfizer, Direct

stockholder; Merck, Direct

stockholder

Givens, C. Merck, Paid consultant

Gleicher, N. Fertility Nutraceuticals, LLC, own

shares; receive patent royalties

Goering, M. C. MedTech for Laboratory Solutions,

Paid consultant

Goldstein, E. Allergan Inc., Full-time company

employee

Goldstein, M. Therologix, Medical Advisory Board

Gole, J. Good Start Genetics, Direct

stockholder; Good Start Genetics,

Full-time company employee

G�omez, E. IVIOMICS, Full-time company

employee

Gordon, K. Merck & Co., Inc., Full-time

company employee

Gore, A. Good Start Genetics, Direct

stockholder; Good Start Genetics,

Full-time company employee

Gorelick, A. CELMATIX, Inc., Full-time company

employee

Graves, J. S. Ferring, Grant recipient; Roche,

Grant recipient

Greger, V. Good Start Genetics, Inc., Full-time

company employee

Grober, E. D. Lilly, Actavis, Abbott, Paladin,

Honoraria; Lilly, Abbott, Paladin,

Speakers bureau

Grossman, M. Ferring, Speakers bureau

Grunert, J. Bayer Pharma AG, Full-time

company employee

Hallam, S. Good Start Genetics, Inc., Full-time

company employee

Hammond, K. R. Good Start Genetics, Paid consultant

Hansen, K. R. Ferring, Investigator for a Ferring

sponsored study; Roche,

Investigator for a Roche sponsored

study

Hara, T. Menicon Co., Ltd., Grant recipient

Hart, R. Western IVF, Direct stockholder;

Medical Director Western IVF,

Full-time company employee;

NHMRC, Grant recipient; MSD,

Paid consultant; Ferring, Travel

assistance to attend a conference

Hayes, H. Donor Egg Bank USA, Company

officer; Donor Egg Bank USA,

Full-time company employee;

Donor Egg Bank USA, Direct

stockholder

Heinemann, K. Bayer, ZEG is conducting PASS

studies requested by EMA and/or

FDAwhich are supported by

unconditional grants from Bayer.;

Merck, ZEG is conducting PASS

studies requested by EMA and/or

FDAwhich are supported by

unconditional grants from Merck.

Helmgaard, L. Ferring Pharmaceuticals, Full-time

company employee

Hennebold, J. D. Omnicare, Direct stockholder; Abbott

Laboratories, Direct stockholder;

AbbVie, Direct stockholder

Herrick, J. R. Serono GFI, Grant recipient

Hoffman, D. I. Fertilitech, Honoraria

Horcajadas, J. Recombine Europe, Company officer

Hornstein, M. D. WINFertility, Medical Advisory

Board; Up to Date, Author

Hotaling, J. M. Andro360, stock holder of early stage

start up company; SpermDx, stock
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holder of early stage start up

company

SpermDx, Company officer;

Andro360, Company officer

Huang, A. Ferring, Speakers bureau

Huddleston, H. Ziva Medical, Paid consultant

Hunter, T. J. Merck Serono, sponsorship to

national meetings

Ishihara, O. Merck Serono, Honoraria; MSD,

Honoraria; Ferring, Paid

consultant; Mochida

Pharmaceuticals, Honoraria

Isley, L. California Cryobank, Full-time

company employee

Iwaszko, M. A. Genetics & IVF Institute, Full-time

company employee

Jain, J. K. Santa Monica Fertility, I own Santa

Monica Fertility, my Fertility

Practice and lab that provides

oocyte cryopreservation services

Jasulaitis, S. Merck, Speakers bureau

Jensen, J. T. Bayer, Merck, HRA Pharma, Paid

consultant; ContraMed, Abbvie,

Evofem, Paid consultant; Agile

Pharm, Teva Pharm, Paid

consultant; Bayer, HRA, Abbvie,

Grant recipient

Jungheim, E. Celgene, Paid consultant

Jungheim, E. S. Abbvie, Paid consultant; Genentech,

Paid consultant; Spectrum, Paid

consultant;Celgene,Paid consultant;

Genentech, Speakers bureau

Kadoch, I.-J. YAD-TECH, Direct stockholder;

FERRING Pharmaceuticals, Paid

consultant

Karvir, H. V. Celmatix, Inc., Full-time company

employee

Kaser, D. J. Healthcare consultant for McKinsey

& Company, Full-time company

employee

Keller, L. M. Essen Bioscience, Full-time company

employee

Kellogg, G. Recombine, Full-time company

employee

Kiehl, M. Natera, Inc, Full-time company

employee

Kimble, T. D. Merck Pharmaceuticals, Speakers

bureau; Bayer Healthcare, Grant

recipient

Klein, B. M. Ferring Pharmaceuticals, Full-time

company employee

Kokocinski, F. Illumina Inc, Full-time company

employee

Kolibianakis, E. M. MSD, Merck Serono, Ferring,

Glycotope, Honoraria

Krisher, R. L. Serono GFI grant recipient, Grant

recipient

Kumar, A. Anshlabs, Full-time company

employee

Kumar, N. Recombine, Full-time company

employee

Lalioti, M. Biogen Idec, Full-time company

employee

LaMarca, B. Abbott Laboratories, ABT-627 used

in this study is a gift from Abbott

Laboratories

Lambert-Messerlian, G. Beckman Coulter Inc, Grant recipient

Lan, V. T. N. MSD, Honoraria; Merck Serono,

Honoraria; Ferring, Honoraria;

MSD, Honoraria; Merck Serono,

Honoraria; Ferring, Honoraria

Le, B. American Medical Systems, Grant

recipient

Legro, R. S. Astra Zeneca, Paid consultant;

Euroscreen, Paid consultant;

Ferring, Paid consultant

Leong, M. FertileSafe, medical advisor

Levi Setti, P. FertileSafe, medical advisor

Levy, B. Affymetrix Inc., Paid consultant;

Natera Inc., Honoraria

Levy, M. J. Shady Grove Fertility Center,

Company officer; Donor Egg

Bank, USA, Direct stockholder

Licciardi, F. Merck, Speakers bureau

Liebermann, J. Origio/Sage, Paid consultant; Irvine

Scientific, Speakers bureau

Lim, R. M. GenePeeks, Inc., Full-time company

employee

Lin, J. Telome Health, Inc, Founder of

company to measure telomere

Lincoln, S. R. Genetics & IVF Institute, Full-time

company employee

Lipshultz, L. I. Auxilium, Paid consultant; Endo,

Paid consultant; Repros, Speakers

bureau

Liu, J. Ferring Pharmaceuticals, Paid

consultant; North American

Menopause Society, CME; Univer

Calif San Francisco, Grant

reviews; Nora Therapeutics, Data

Safety Monitoring Board; NINDS,

Data Safety Monitoring Board

Luke, B. Society for Assisted Reproductive

Technology, Paid consultant

Lukkari-Lax, E. Bayer Oy, Full-time company

employee

Machovina, J. M. Illumina/BlueGnome, Full-time

company employee

Maisenbacher, M. Natera, Full-time company employee

Malik, M. Beckman Coulter, Full-time company

employee

Martinez, C. Glowing, Company officer

Marut, E. L. OvaScience, Paid consultant

McClamrock, H. D. Up To Date, author (royalties); Merck

U.S.A., Speakers bureau

Meintjes, M. Vitrolife, Paid consultant

Merrion, K. Natera, Inc., Full-time company

employee

Michel, C.-E. C. Illumina Inc, Full-time company

employee

Miller, C. E. Covidien, Femasys, Olympus,

Novartis, Abbvie, Intuitive

Surigical, Grant recipient; Ferring

Pharmaceuticals, Ethicon,

Hologic, Covidien, Femasys,

Abbvie, Halt Medical, Intuitive

Surgical, Paid consultant; Ferring

Pharmaceuticals, Ethicon, Merck,

Femasys, Smith & Nephew,

Intuitive Surgical, Speakers bureau

Moehner, S. Bayer Pharma, ZEG is conducting

PASS studies requested by EMA

and/or FDAwhich are supported by

unconditional grants from Bayer.;

Merck, ZEG is conducting PASS

studies requested by EMA and/or

FDAwhich are supported by

unconditional grants from Merck.
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Moley, K. H. OvaScience, ScientificAdvisoryBoard

Montegriffo, E. Bayer HealthCare, Full-time

company employee

Morbeck, D. E. Fertilitech, Scientific advisory board;
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loan

Morriss, A. GenePeeks, Inc., Company officer

Motan, T. Ferring, Grant recipient; Merck,

Speakers bureau; Serono, Journal

Club Sponsorship

Mueller, E. R. Astellas, Paid consultant; Astellas/

Allergan, Principal Investigator

Munn�e, S. Reprogenetics, Company officer;

Recombine LCC, Company officer

Munne, S. Reprogenetics, Company officer;

Recombine, Company officer;

Recombine, Direct stockholder;

Reprogenetics, Company officer;

Reprogenetics, Direct stockholder;

Reprogenetics, Full-time company

employee

Nadal, A. Previvo Genetics, LLC, Full-time

company employee

Nagy, Z. P. My Egg Bank, Direct stockholder;

Origio, Paid consultant;

Fertilitech, Paid consultant;

MERCK MSD, Speakers bureau

Neff, L. GI Dynamics, Grant recipient

Neitzel, D. Good Start Genetics, Inc., Full-time

company employee

Nelson, S. Beckman Coulter, Honoraria; Ferring

Pharmaceuticals, Honoraria; MSD,

Honoraria; Merck Serono,

Honoraria; Roche Diagnostics,

Honoraria; SSIF, Honoraria

Nezhat, A. Previvo Genetics, LLC, Direct

stockholder

Nezhat, C. Previvo Genetics LLC, Direct

stockholder

Ng, E. H. Y. Ferring Pharmaceuticals Ltd,

Honoraria; Ferring

Pharmaceuticals Ltd, Grant

recipient; MSD, Honoraria

Niederberger, C. NexHand,Companyofficer;American

Society for ReproductiveMedicine,

Journal Co-Editor in Chief;

American Urological Association,

Journal Section Editor; UCLA,
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Nieman, L. K. HRA Pharma, grant to NIH for

research; PregLem, Royalties

Oehninger, S. C. Ferring, Paid consultant

Ohl, D. A. Coloplast Corporation, Paid

consultant; American Medical

Systems, Paid consultant; Pfizer,

Paid consultant

Oktay, K. OvaScience, Medical Advisory Board

Member

Omurtag, K. R. RegularRateRhythmSoftware, Paid

consultant

Orkunoglu-Suer, F. Quest Diagnostics, Full-time

company employee

Ory, S. J. Ferring, Medical Advisory Board

Oskowitz, S. GSG, Paid consultant

Paduch, D. A. Roche Ltd, Grant recipient; Eli Lilly

and Company, Grant recipient;

Auxilium, Speakers bureau; Eli

Lilly, Speakers bureau; AbbVie,

Speakers bureau; Antares, Paid

consultant

Pal, L. Merck, Paid consultant

Parfitt, D.-E. Celmatix, Inc., Full-time company

employee

Park, J. K. Ferring Pharmaceuticals, Speakers

bureau

Patrizio, P. FertilSafe, medical advisor

Paulson, R. Ferring Pharmaceuticals, Speakers

bureau; Cooper Surgical, Paid

consultant

Pellicer, A. Biomedical Supply, S.L. (DIBIMED),

IVI stockholder; UNISENSE

FERTILITECH A/S, IVI

stockholder; IVIOMICS S.L., IVI

stockholder

Penzias, A. S. S. OvaScience, Clinical Advisory

Board; Nora Therapeutics,

Clinical Advisory Board;

ReproSource, Board of Directors;

Ferring Pharmaceuticals, UIT

Scientific Committee Member

Pettersen, B. Natera, Inc., Full-time company

employee; Natera, Inc., Direct

stockholder

Pierson, R. A. Synergyne Imaging Technology, Inc,

Company officer; Synergyne ART

Analytics, Inc, Company officer;

Ferring Pharmaceuticals AS, Paid

consultant; GlaxoSmithKline, Paid

consultant; ADETherapeutics, Inc,

Scientific Advisor

Pisarska, M. ASRM, Grant recipient; NICHD,

Grant recipient

Porreca, G. J. Good Start Genetics, Company

officer; Good Start Genetics,

Direct stockholder; Good Start

Genetics, Full-time company

employee

Puscheck, E. E. ABBVIE, Grant recipient; Bayer,

Grant recipient; AIUM, Board of

Directors

Racowsky, C. LifeGlobal Group, Paid consultant;

Auxogyn, Paid consultant

Ratts, V. S. AstroZeneca, Clinical trial of

investigational drug; Merck, Paid

consultant; Medtronic, Grant

recipient; Stryker, Royalties;

Paradigm Spine, Direct

stockholder; Pioneer/Bonovo,

Direct stockholder; Nocimed/

OuroBoros, Direct stockholder

Ray, M. California Cryobank, Full-time

company employee

Reed, S. Bayer Pharma, ZEG is conducting

PASS studies requested by EMA

and/or FDA which are supported

by unconditional grants from

Bayer.; Merck, ZEG is

conducting PASS studies

requested by EMA and/or FDA

which are supported by

unconditional grants from Merck.

Reijo Pera, R. Auxogyn Inc., Co-Founder

Remis, A. B. GenePeeks, Inc., Full-time company

employee

Rinc�on-Bertol�ın, A. IVIOMICS, Full-time company

employee
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Rizk, B. Hologic, Inc, Grant recipient;

Hologic, Inc, Speakers bureau

Robins, J. C. Ovascience, Paid consultant; Vivere
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Robinson, R. D. Merck, Honoraria; AbbVie, Grant

recipient

Rodgers, A. K. Merck, Speakers bureau; Warner

Chilcott, Speakers bureau;

Vitamed, Speakers bureau;

Ferring, Speakers bureau; AbbVie,

Full-time company employee

Rodriguez, S. Recombine, Full-time company

employee

Rodriguez-Oquendo, A. Lipid Genomics, Inventorship rights
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SCARB1 variants

Rombauts, L. MONASH IVF, Direct stockholder;

Merck Serono, MSD, Grant
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Rosen, K. Bayer HealthCare, Full-time

company employee

Rosenberg, L. McNeil Pharmaceuticals, Paid

consultant; Boehringer Ingelheim

International, Paid consultant

Roth, K. Bayer Pharma AG, Full-time

company employee

Rothman, K. J. Quintiles, Full-time company

employee

Ruiz Alonso, M. IVIOMICS, Full-time company

employee

Rybowski, S. Bayer HealthCare, Full-time

company employee

Sakkas, D. Ferring, Paid consultant; Ferring,

Grant recipient; Merck, Speakers

bureau; Unisense, Scientific

Advisory Board; Origio, Scientific

Advisory Board

Sandalinas, M. Reprogenetics Spain, Company

officer

Santoro, N. Bayer, Inc, Grant recipient;

Menogenix, Stock options

Sarwer, D. B. BAROnova, Paid consultant;

Enteromedics, Paid consultant

Sasaki, K. J. Ethicon Endo-Surgery, Presenter at

Resident Course

Sato, K. Menicon Co., Ltd., Grant recipient

Saucier, J. Natera, Inc, Full-time company

employee

Schattman, G. L. Abbvie, Speakers bureau; Theralogix,

medical advisory board; Femasys,

medical advisory board; Ferring,

Speakers bureau

Schlegel, P. N. Ferring Pharmaceuticals, Paid

consultant; GNYUTES, Inc,

Company officer; Theralogix, Inc,

Direct stockholder

Schust, D. J. UNIFY, non-paid consultant

Sciandra, S. Walgreens, Honoraria

Scott, Jr., R. T. Ferring Pharmaceutical, Grant

recipient

Seifer, D. B. Rutgers Medical School/MGH with

Beckman Coulter, Receive

royalties from licensing

aggreement between Rutgers

Medical School/MGH and

Beckman Coulter for using AMH

to determine ovarian reserve;

Ferring, Scientific consultant;

Univfy, Medical advisory board;

Beckman-Coulter, Medical

consultant; WINFertility, Medical

advisory board

Shah, M. M. Gilead, Direct stockholder; Johnson

and Johnson, Direct stockholder;

Ironwood, Direct stockholder;

Keryx, Direct stockholder

Shapiro, B. S. Merck, Grant recipient; Watson,

Grant recipient; Glycotope, Paid

consultant; Merck, Paid consultant

Sharara, F. I. Ferring, Grant recipient; Ferring,

Speakers bureau

Shin, D. Endo Pharmaceuticals, Speakers

bureau; Auxilium, Speakers bureau

Sigurjonsson, S. Natera, Full-time company employee

Silver, A. J. GenePeeks, Inc., Full-time company

employee

Silver, L. M. GenePeeks, Inc., Company officer

Silver, R. E. GenePeeks, Inc., Full-time company

employee

Sim�on, C. IVIOMICS, Direct stockholder;

IVIOMICS, Co-author of the

ERA patent; IVIOMICS, Board

membership; Equipo IVI

investigacion, Direct stockholder

Simon, C. EQUIPO Instituto Valenciano De

Infertilidad (IVI), Direct

stockholder; IVIOMICS SL, Direct

stockholder

Slayden, O. D. Bayer Healthcare AG, Grant recipient

Smith, A. D. Episona, Direct stockholder

Soliman, A. M. AbbVie Inc., Full-time company

employee

Sonksen, J. Multicept A/S, Frederiksberg,

Denmark, Direct stockholder;

Astellas, Paid consultant; Berlin

Chemie, Paid consultant; Eli Lilly,

Paid consultant

Spurrier, B. R. GenePeeks, Inc., Full-time company

employee

St. John, J. C. OvaScience Inc, Grant recipient

Stachecki, J. J. Innovative Cryo Enterprises LLC,

Owner of ICE - provide

virtrification media and consulting

services for oocyte

cryopreservation

Stanczyk, F. Z. Merck & Co., Paid consultant; Agile

Therapeutics, Paid consultant

Stegmann, B. J. Merck & Co., Company officer

Stevenson, E. Glaxo Smith Klein, Full-time

company employee

Stratton, P. Allergan, Clinical Trials Agreement

Swain, J. E. Irvine Scientific, Honoraria

Takayama, S. 3D Biomatrix, Have stock options;

PHASIQ, Direct stockholder

Tarlatzis, B. C. Merck Serono, Merck Sharp &

Dohme, IBSA, Honoraria; Merck

Serono, Merck Sharp &Dohme,

IBSA, Ferring, Travel grants;

IBSA, Ovascience, Advisory

Board; Merck Serono, Merck

Sharp & Dohme, Grant recipient;

Merck Sharp & Dohme, Speakers
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Taylor, H. S. Pfizer - grant to Yale Univ., Grant

recipient; OvaScience- grant to

Yale Univ., Grant recipient;

Abbvie, Pfizer, Ovascience, Merk,
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company employee

Taylor, R. N. Abbvie, Paid consultant; Takeda, Paid

consultant
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