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LIBERTY: LONG-TERM EXTENSION STUDY |
DEMONSTRATING ONE-YEAR EFFICACY .
AND SAFETY OF RELUGOLIX COMBINATION THER-

APY IN WOMEN WITH SYMPTOMATIC UTERINE
FIBROIDS. Ayman Al-Hendy, MD, PhD,] Andrea S. Lukes, MD,
MHSc,” Alfred Poindexter, IIl, MD,” Roberta Venturella, MD PhD,"
Claudio Villarroel, MD,5 Rachel B. Wagman, MD,(1 Yulan Li, PhD,°
Laura McKain, MD,° Elizabeth A. Stewart, MD.’ 'Depzu'tment of Surgery
University of Illinois at Chicago, Chicago, IL; *Carolina Women’s Research
and Wellness Center, Durham, NC; 3Baylor College of Medicine and St.
Luke’s Episcopal Hospital, Houston, TX; “Magna Graecia University of Cat-
anzaro, Catanzaro, Italy; Snstitute for Mother and Child Research (IDIMI),
Faculty of Medicine, University of Chile, Santiago, Chile; c‘Myovant Sci-
ences, Inc., Brisbane, CA; "Mayo Clinic Department of OB/GYN, Reproduc-
tive Endocrinology and Infertility, Rochester, MN.

OBJECTIVE: In the LIBERTY 1 and 2 trials, once-daily relugolix combi-
nation therapy (Rel-CT) reduced menstrual blood loss (MBL) volume and
pain in women with uterine fibroids (UF) and was well tolerated, with pres-
ervation of bone mineral density (BMD) through 24 weeks (Al Hendy,
ASRM 2019). Here we report on the long-term efficacy and safety of Rel-
CT for up to 52 weeks of treatment.

DESIGN: Multinational, Phase 3, open-label, long-term extension trial.

MATERIALS AND METHODS: Women with UF-associated heavy men-
strual bleeding (HMB) who completed the 24-week, double-blind, placebo-
controlled LIBERTY 1 and 2 trials were eligible to enroll in a 28-week extension
study. All received once-daily Rel-CT (40 mg relugolix, an oral gonadotropin-
releasing hormone receptor antagonist, estradiol 1 mg, norethindrone acetate 0.5
mg). The primary efficacy endpoint was the proportion of women who achieved
or maintained an MBL volume < 80 mL and a > 50% reduction from parent
study baseline to the last 35 days of treatment, as measured by the alkaline he-
matin method. Secondary endpoints included mean % MBL reduction, amenor-
rhea rate, and improvements in anemia. Adverse events (AEs) and BMD
changes by dual-energy X-ray absorptiometry were assessed. Outcomes were
analyzed by treatment assignment: Rel-CT, delayed Rel-CT (relugolix 40 mg
alone for 12 weeks, then Rel-CT for 12 weeks), and placebo, and were reported
using descriptive statistics without statistical comparisons between groups. The
Rel-CT group has the longest treatment duration (52 weeks): the other groups,
where patients transitioned to Rel-CT, are supportive.

RESULTS: Of the 770 randomized LIBERTY patients, 610 completed
the primary study; 477 (78%) enrolled in the long-term extension and
363 (76%) completed it. The Rel-CT group demonstrated sustained
improvement in HMB through 52 weeks with 87.7% of patients meeting
the definition of responder. The mean MBL volume reduction from base-
line was 89.9% with most patients (70.6%) achieving amenorrhea. The re-
ductions in MBL led to substantial improvements (> 2 g/dL) in
hemoglobin concentrations at Week 52 for most (59.0%) patients with
anemia (< 10.5 g/dL) at baseline. Reductions in uterine and UF volume
at Week 24 were sustained through Week 52. Consistent with the change
observed at Week 24, the Bleeding Pain and Discomfort scale score was
reduced by 51.3 points from baseline to Week 52, indicating that reduction
in measures of symptom-associated distress were substantial and sus-
tained. There was no disproportionate increase in the incidence of either
serious or nonserious AEs in the Rel-CT group through the 52 weeks.
The most frequently reported AEs were headache and hot flush. BMD
was preserved with a mean % reduction of —-0.80% (95% confidence inter-
val: —1.36, —0.25) for lumbar spine BMD at Week 52. Efficacy and safety
outcomes for delayed Rel-CT and placebo were consistent.

CONCLUSIONS: Rel-CT showed durability of effect for both HMB and
pain through 52 weeks of treatment in women with UF. No new safety con-
cerns were identified, and bone mass was maintained.

SUPPORT: Myovant Sciences Inc.
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AMH HIGHLY CORRELATES WITH ASSISTED
REPRODUCTION CUMULATIVE LIVE BIRTH RATE |
IN WOMEN WITH DIMINISHED OVARIAN RESERVE
INDEPENDENT OF AGE: AN ANALYSIS OF 34,540 CY-
CLES FROM THE SART DATABASE FOR 2014-2016. Reshef Tal,
MD, PhD,' David B. Seifer, MD,” Renana Tal, MBA,” Emily Granger,
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BS,' Oded Tal, PhD.* 'Yale School of Medicine New Haven, CT; 2Yale Uni-
versity, Orange, CT; *Conestoga College, Kitchener, ON, Canada; “ Il Il H.

OBJECTIVE: Serum antimullerian hormone (AMH) is used to predict a
woman'’s response to ovarian stimulation. However, its ability to predict clin-
ical outcomes per embryo transfer such as clinical pregnancy and live birth
rate has been considered to be poor. We hypothesized that its association
with cumulative live birth rate (CLBR) as reported by Society for Assisted
Reproductive Technology Clinic Outcome Reporting System (SARTCORS)
from 2014 onward among women with diminished ovarian reserve (DOR)
could be more informative as CLBR accounts for all embryos (fresh and
frozen) linked to a single identified index retrieval.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: The SARTCORS database was analyzed
for CLBR by assessing outcomes of all linked fresh and/or frozen embryo
transfer cycles (2014 to 2016) from an index retrieval cycle (between
2014-2015). A total of 34,540 (25.9%) of 133,442 autologous index cycles
with DOR (i.e. AMH<1 ng/ml) were included and analyzed. Cycles with
preimplantation genetic testing, egg/embryo banking and those with embryo
transfer/s from more than one ART index cycle were excluded. Multiple lo-
gistic regression (MLR) was performed for the probability of CLBR per in-
dex cycle. Data was stratified according to AMH and age and linear
regression analysis of AMH and CLBR were calculated for each age strata.

RESULTS: Multiple logistic regression demonstrated that AMH is an in-
dependent predictor of CLBR (Odds ratio 1.46, 95% CI 1.28-1.66,
P<0.0001) when controlling for age, body mass index, race, total FSH
dose and number of embryos transferred. Serum AMH was associated with
number of oocytes retrieved, number of embryos cryopreserved and percent-
age of index cycles that had an embryo transfer, but was not associated with
number of embryos transferred. Linear regression analysis demonstrated that
AMH highly correlated with CLBR in each age strata of women with DOR
(Table 1), and most strongly in women <35 (R=0.95, p<0.001).

Age

<35 35-37  38-40 41-42 43+
AMH (ng/ml) N=8,290 N=7,507 N=8,999 N=5,548 N=4,196
0.00-0.1 22.1% 187% 9.2% 6.1% 1.2%
0.11-0.2 29.1% 198% 12.5% 6.4% 1.7%
021-0.3 303% 26.1% 163% 7.9% 1.9%
031-0.4 320% 261% 17.8% 7.4% 2.4%
0.41-0.5 359% 27.6% 17.7% 1.3% 3.2%
0.51-0.6 34.0% 267% 19.1% 9.2% 3.9%
0.61-0.7 36.7% 30.8% 189% 10.1% 2.6%
0.71-0.8 382% 312% 21.8% 11.1% 3.0%
0.81-0.9 427% 302% 19.0% 10.7% 4.1%
0.91 -1.00 412% 34.0% 20.6% 9.5% 4.1%
Mean CLBR 36.1% 255% 193% 5.7% 1.4%

Linear regression (R) 0.95 0.88 0.87 0.89 0.88
p-value <0.0001 <0.0001 0.001 0.001 <0.001

CONCLUSIONS: Serum AMH is highly correlated with CLBR in women
with DOR independent of age. The addition of AMH to current age-based
prognostication counseling would provide more informative and personal-
ized CLBR prediction.
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NEW INSIGHTS FROM ONE THOUSAND MOSAIC
EMBRYO TRANSFERS: FEATURES OF MOSAICISM
DICTATING RATES OF IMPLANTATION, SPONTA-
NEOUS ABORTION, AND NEONATE
HEALTH. Manuel Viotti, PhD,I Andrea Victor, MS,2 Frank Barnes,
PhD,l Christo Zouves, MD,2 Andria G. Besser, MS, CGC,3
James A. Grifo, MD, PhD,* En-Hui Cheng, PhD,” Maw-Sheng Lee, MD,
PhD,S Pin-Yao Lin, MD,° Laura Corti, MSc,7 Francesco Fiorentino,
PhD,® Francesca Spinella, PhD,O Maria Giulia Minasi, MSc,"’
Ermanno Greco, MD, "’ Santiago Munné, PhD."" 'Zouves Foundation for
Reproductive Medicine Foster City, CA; 2Zouves Fertility Center, Foster
City, CA; 3New York University Langone Fertility Center, New York, NY;
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NYU Langone School of Medicine, New York, NY; SLee Women’s
Hospital, Taichung, Taiwan; °Chung Shan Medical University, Taichung,
Taiwan, Taichung, Taiwan; San Raffaele Scientific Institute, Milan, Italy;
SGENOMA Group, Rome, Italy; °Genoma Group, Rome, Italy; IOEuropean
Hospital, Rome, Italy; "Overture Life, Madrid, Spain.

OBJECTIVE: To understand how the features of chromosomal mosaicism
detected in PGT-A affect implantation rates, pregnancy, and newborn health.

DESIGN: Compiled analysis from multicenter data on transfers of mosaic
embryos (n=1,000) and their clinical outcome, with comparison to a euploid
control group (n=5,561). Birth characteristics of neonates (n>200) from
mosaic embryo transfers are compared to a euploid control group (n>200).

MATERIALS AND METHODS: PGT-A was performed on blastocyst-
stage embryos with 24-Chromosome whole genome amplification (WGA)-
based Next Generation Sequencing (NGS). In accordance with established
guidelines, embryos were categorized as mosaic when PGT-A results indi-
cated 20-80% aneuploid content.

RESULTS: Compared to the euploid group, mosaic embryos had lower
rates of implantation (57.2% vs. 46.5%, P<0.05) and lower rates of ongoing
pregnancy or birth at the time of analysis (OP/B) (52.3% vs. 37.0%, P<0.05).
When only considering embryos with mosaicism involving at least one entire
chromosome (no segmental mosaics), implantation and OP/B rates were
41.8% and 31.3%, respectively. Rates of spontaneous abortion for euploids,
all mosaics, and non-segmental mosaics were 8.6%, 20.4%, and 25%, respec-
tively. Mosaic embryos with percent aneuploidy <50% had more favorable
clinical outcomes than those containing >50% aneuploidy (implantation
47.4% vs. 35.8% and OP/B 39.5% vs. 24.1%, P<0.05 for both comparisons,
n==848 and n=137, respectively). Mosaics of the segmental type (n=483)
had more favorable outcomes than whole chromosome mosaics involving
one or two chromosomes (n=392) (implantation 51.6% vs. 43.1%, OP/B
43.1% and 34.7%, P<0.05), while complex mosaics involving three or
more chromosomes (n=125) had the least favorable outcomes, experiencing
implantation rates of 30.4% and OP/B rates of 20.8%. Evaluation of clinical
outcomes when combining mosaic level (low <50% aneuploidy or high
>50% aneuploidy) and mosaic type (segmental, whole chromosome, or com-
plex) produces the following ranking system from most to least favorable:
Low segmental>low whole chromosome>high segmental>low complex-
>high whole chromosome>high complex. Prenatal testing of >200 preg-
nancies from mosaic embryo transfers showed no incidence of mosaicism
that matched the PGT-A findings, indicating the involvement of self-correc-
tive mechanisms. By and large, the metrics of pregnancy and birth (e.g.
length of gestation and birth weight) were similar between babies born
from transfers of mosaic embryos and euploid embryos.

CONCLUSIONS: This large dataset of transferred mosaic embryo out-
comes confirms that mosaic embryos have lower rates of implantation and
higher likelihood of spontaneous abortion compared to euploid embryos.
The data reveals that traits of mosaicism (level and type) significantly affect
likelihood of positive outcome, and identifies a ranking system for mosaic
embryos in the clinic. Pregnancy and obstetric data indicates that mosaic em-
bryos prevailing through gestation and birth have similar chromosomal and
physiological health compared to euploid embryos.

References: None

SUPPORT: None
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PLASMIC SPERM INJECTION (ICSI) AFTER EGG
RETRIEVAL? A RANDOMIZED CONTROLLED
TRIAL. Meghan Brooke Smith, MD, Jacqueline Ho, MD
MS, Victoria Cortessis, PhD, Irene J. Chen, MS, Kristin A. Bendikson,
MD, Richard J. Paulson, MD, Lynda K. McGinnis, PhD, Ali Ahmady,
PhD. University of Southern California Los Angeles, CA.

WHAT IS THE OPTIMAL TIMING OF INTRACYTO-

OBJECTIVE: To determine if oocyte denudation/ICSI at 2.5 hours vs 5
hours post retrieval (36.5 vs 39 hours post HCG and/or Lupron trigger) influ-
ences fertilization/blastulation rates in good prognosis couples.

DESIGN: Randomized controlled trial (RCT).

MATERIALS AND METHODS: This is a RCT of oocytes obtained at
time of IVF. We included couples with: female age < 38 yo; AMH > 1
ng/mL; day 3 FSH < 13.5 mIU/mL; > 10 oocytes retrieved; male partner
< 50 years old; no male factor infertility. Oocytes retrieved from each partic-
ipant were randomized in blocks of 4 to 2 groups for denudation/ICSI: 2.5
hours (Group 1) vs 5 hours (Group 2) post oocyte retrieval after 34 hr trigger.
Fertilization a/blastulation was recorded for each oocyte. Regression ana-
lyses conditioned on the patient from whom each oocyte had been retrieved

e2 ASRM Abstracts

was used to estimate relative rates of these events, treating 2.5 hours as the
reference value. A total of 200 oocytes was determined by an a priori power
calculation to provide 95% power to detect rate ratio of 78% or lower in
either outcome at 5% level of nominal significance.

RESULTS: 206 MII oocytes were randomly assigned, 105 to group 1, 101
to group 2. Median parameters for female patients were: age 33 (IQR 31.0-
36.5); D3 FSH 5.9 (IQR 4.4-7.5); AMH 4.76 (IQR 3.7-6.5); BMI 20.96 (IQR
18.9 — 24.8); total MII oocytes retrieved 17 (IQR 11.0 — 19.8). All patients
underwent controlled ovarian stimulation with antagonist protocols. No dif-
ference was observed in fertilization rate, total blastulation rate, or day of
blastulation based on timing of denudation and ICSI (all p > 0.05). Fertiliza-
tion was less frequent among group 2 oocytes (5 hours), estimate of relative
fertilization rate 0.81 (95% confidence interval [CI]: 0.40-1.63, p=0.55).
However, among women for whom any blastulation event occurred, blastu-
lation was more frequent in group 2 oocytes (5 hours); estimates of relative
blastulation rate were 1.42 (95% CI: 0.81-2.49, p=0.22) overall, and 1.76
(95% CI: 0.84-3.71, p=0.14) among women 35 or more years of age at the
time of retrieval. No relative rate estimate achieved statistical significance.

CONCLUSIONS: In good prognosis couples, we observed no difference
in fertilization/blastulation rates based on timing of ICSI within the currently
accepted 2-6 hr window post-retrieval with 34 hr trigger. The oocyte appears
to have a physiological tolerance for fertilization during this window of time.
Variability in the timing of ICSI during this window is unlikely to have an
impact on cycle outcome.

Group 1 Group 2

Fertilization Rate (#2PN/#MII) 84.8% 81.2%
Total Blastulation Rate, (#Blasts/#2PN) 66.3% 74.4%
Day 5 Blastulation (#D5 Blasts/#2PN) 38.7% 43.9%
Day 6 Blastulation (#D6 Blasts/#2PN) 37.9% 38.7%
Day 7 Blastulation (#D7 Blasts/#2PN) 6.9% 6.5%
References: None
SUPPORT: None
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NONINVASIVE PREIMPLANTATION GENETIC

TESTING FOR ANEUPLOIDY EXHIBITS HIGH RATES .

OF DNA AMPLIFICATION FAILURE AND LACKS
CONSISTENCY WITH PGT-A USING TROPHOECTO-

DERM BIOPSY. Brent M. Hanson, MD,' Xin Tao, Ph.D,2
Julia G. Kim, MD, MPH,' Nola S. Herlihy, MD,” Amber M. Klimczak,
MD,? Ashley W. Tiegs, MD,! Emily K. Osman, MD," Kathleen Hong,
MD,” Emre Seli, M.D.,' Richard Thomas Scott, Jr., MD." 'IVI RMA
New Jersey Basking Ridge, NJ; “Foundation for Embryonic Competence,
Basking Ridge, NJ; *IVI-RMA New Jersey, Basking Ridge, NJ.

OBJECTIVE: Preimplantation genetic testing for aneuploidy (PGT-A) is
currently performed via analyses of trophectoderm (TE) biopsies. Concerns
regarding the safety of TE biopsy and the technical skill required to perform
the procedure have led to increased interest in noninvasive preimplantation
genetic testing for aneuploidy (niPGT-A). The noninvasive testing modality
assesses an embryo’s genetic composition indirectly by analyzing spent cul-
ture media. This study begins the validation process of a commercially avail-
able assay by investigating: 1) the prevalence of DNA amplification failure
with niPGT-A compared to TE biopsy; 2) factors affecting amplification fail-
ure with niPGT-A, and 3) the frequency of discrepant results between niPGT-
A and traditional PGT-A.

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: This study was performed at a univer-
sity-affiliated fertility practice. Patients were enrolled prospectively during
in vitro fertilization (IVF) cycles between July and October 2019. Culture
media samples were collected at the blastocyst stage immediately prior to
TE biopsy. Media samples underwent whole genome amplification using
the commercially available NICSInst™ sample preparation kit (Yikon Geno-
mics) followed by NGS with the Illumina HiSeq system. Coordination with
Yikon Genomics was undertaken to ensure optimization of the niPGT-A pro-
tocol. Standard PGT-A of TE biopsies was performed using targeted NGS,
consistent with institutional practices.

RESULTS: A total of 170 individually cultured blastocysts were included
in the study. 1) When performing niPGT-A, 62 of the 170 samples (36.47%)
failed to amplify. The failure rate following TE biopsy was dramatically

Vol. 114, No. 3, Supplement, September 2020



lower at 0 out of 170 (0%) (p<1* 10°%).2) Investigation into the factors that
may lead to amplification failure revealed that when an aneuploid result was
noted on TE biopsy, the DNA amplification failure rate with niPGT-A was
23.46% (n=19). However, when TE biopsy resulted in a euploid embryo,
rates of DNA amplification failure with niPGT-A were significantly higher
(48.31%, n=43, p<0.01). 3) Finally, among the 108 embryos with results
from both niPGT-A and TE biopsy analyses, a discrepancy in diagnosis
was noted in 37 cases (34.3%). Twenty of the 37 cases showed aneuploidy
on niPGT-A where none was evident in the TE biopsy.

CONCLUSIONS: DNA amplification failures were unacceptably high
when using niPGT-A. This dramatically impairs the clinical applicability
of niPGT-A based on poor amplification alone. Moreover, when interpretable
results were obtained with niPGT-A, results failed to correlate with TE bi-
opsy in over one-third of cases. This study suggests that niPGT-A, in its cur-
rent state, lacks the precision and accuracy to be a useful diagnostic tool and
should be used with caution until prospective non-selection data allow calcu-
lation of the "no result” rate and the predictive values of normal and abnormal
results.

SUPPORT: None
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SYNDROME AND ADVERSE OBSTETRICAL, AND
NEONATAL OUTCOMES: A POPULATION STUDY OF
9.1 MILLION BIRTHS. Ginevra Mills, MD, FRCSC,
Ahmad Badeghiesh, MD, Eva Suarthana, MD, Haitham Baghlaf, MD,
MPH, Michael H. Dahan, M.D. McGill University, Montreal, QC, Canada.

ASSOCIATIONS BETWEEN POLYCYSTIC OVARY .

OBJECTIVE: The objective of this study is to determine if polycystic
ovary syndrome (PCOS) confers an independent risk for adverse delivery
and neonatal outcomes.

DESIGN: This retrospective population-based cohort study utilized data
from the HCUP-NIS from 2004 to 2014. The HCUP-NIS is an inpatient sam-
ple database from the United States, comprised of hospital inpatient stays
throughout the entire country. It provides information relating to 7 million
inpatient stays per year, includes approximately 20% of admissions, and rep-
resents over 96% of the American population.

MATERIALS AND METHODS: A cohort of all deliveries between 2004
and 2014 inclusively was created. Within this group, all deliveries in women
with PCOS were identified as part of the study group (n=14,882), and the re-
maining deliveries were categorized as non-PCOS births and comprised the
reference group (n=9,081,906). Initial analysis was performed to identity the
prevalence of pregnant women with PCOS over the entire duration of the
study. Baseline clinical and demographic characteristics were compared be-
tween women with PCOS and those without PCOS. Logistic regression an-
alyses were conducted to explore associations between PCOS, delivery,
and neonatal outcomes through the estimation of odds ratio (OR) and 95%
confidence intervals (CI). The regression models were adjusted for the poten-
tial confounding effects of maternal demographic, preexisting clinical char-
acteristics, and concurrently occurring conditions including hypertension
and diabetes. Pregnancy induced hypertension (PIH) and gestational diabetes
(GDM) data is presented separately.

RESULTS: Women with PCOS were more likely to experience preterm
pre-labour rupture of membranes (aOR1.48, 95%CI 1.20-1.83), preterm de-
livery (aOR1.37 95%CI1.24-1.53 p<0.001), placental abruption (aOR1.63,
95%CI 1.30-2.05), and cesarean delivery (C/S) (aOR1.50, 95%CI 1.40-
1.61 p<0.001). Women with PCOS developed more chorioamnionitis
(aOR1.58, 95%CI 1.34-1.86 p<0.001), and maternal infections (aOR1.58,
95%CI 1.36-1.84 p<0.001). With the exception of multiple gestations
(aOR1.27,95% CI1.01-1.62 p=0.04), there was no difference in the number
of women who gave birth to small for gestational age infants (aOR 0.97, 95%
CI10.82-1.15 p=0.72). Intrauterine fetal deaths were comparable between the
two groups (aOR1.03, 95%CI 0.68-1.59, p=0.88). However, congenital
anomalies were more likely to occur in women with PCOS (aOR1.89,
95%CI 1.51-2.38, p<0.001).

CONCLUSIONS: After controlling for all potential confounding ef-
fects including PIH and GDM, women with PCOS are at an increased
risk of experiencing delivery related complications, C/S, infections, and
having a child with congenital anomalies. Increased risk of placental
abruptions, infections and congenital anomalies are a novel finding
in women with PCOS.
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FRONTERAS Y FERTILIDAD: INSIGHTS ON LATINX
INFERTILITY AND ACCESS TO CARE FROM THE .
ENVIRONMENT, LEIOMYOMAS, LATINAS, AND
ADIPOSITY STUDY (ELLAS). Nicholas S. Raja, MD,’

Anne Waldo, MS," Torie C. Plowden, MD, MPH,” Lia Bernardi, MD,’
Sonia Acosta, PhD,* Charo C. Ledon, NA,> Anita Malone, MD,'
Erica E. Marsh, MD, MSCIL, FACOG.' IUniversity of Michigan Ann Arbor,
MI; 2Womack Army Medical Center, Fort Bragg, NC; 3Northwestern Uni-
versity, Chicago, IL; 4Centro Multicultural la Familia, Pontiac, MI; *Buenos
Vecinos, Ann Arbor, MI.

OBJECTIVE: To investigate infertility rates and access to infertility care
among Latinx females using data from the Environment, Leiomyomas, La-
tinas, and Adiposity Study (ELLAS).

DESIGN: Prospective longitudinal cohort study.

MATERIALS AND METHODS: Latinx females between the ages of 21
and 50 were eligible to enroll in this study. All participants were administered
questionnaires collecting demographic information as well as reproductive
health and fertility histories. Demographic data included age, country of
birth, education history, annual household income, acculturation level, health
literacy, insurance status, and body mass index (BMI). Outcomes of interest
were pregnancy history, including gravidity, live births, and pregnancy loss,
as well as rates of infertility and rates of accessing fertility care. The preva-
lence of infertility was evaluated in the general population, followed by sub-
group analyses to compare outcomes of interest among infertile patients
based on income, educational level, insurance status, health literacy, and
acculturation level using Kruskal-Wallis and Chi-squared tests for
comparison.

RESULTS: 633 participants have enrolled in the study and 569 have
completed the first study visit. The average age of enrolled females was
37.6 £ 6.97 years. 90% of study participants were born outside the United
States (U.S.) and 79.3% of this subgroup entered the U.S. after age 18.
59.8% of participants reported an annual household income of $30,000 or
less, 48.2% had not completed high school, and 56.9% did not have health
insurance. 25.1% of the participants reported having experienced infertility
at some point their lives, but of these ultimately 85.3% reported a live birth.
‘We found that participants that reported a history of infertility had a higher
mean BMI (31.3 vs. 29.5, p=0.01), and that rates of infertility did not differ
based on income, education level, or insurance status. Infertility was associ-
ated with lower gravidity, fewer live births, and a history of polycystic
ovarian syndrome but not with a history of pregnancy loss or ectopic preg-
nancy. In this cohort, females with infertility did not experience differences
in their ability to obtain treatment based on annual income, insurance status,
educational history, health literacy, or acculturation.

CONCLUSIONS: Strikingly, 25.1% of ELLAS participants reported a his-
tory of infertility — a rate nearly four times higher than that reported by the
National Survey of Family Growth (6.7%) [1]. Despite robust scientific liter-
ature documenting racial disparities in rates of infertility and access to care,
studies specifically focused on Latinx females remain rare. Insights from the
ELLAS study will contribute to collective knowledge of this understudied
population of largely first generation Latinx females as well as inform future
research into racial and ethnic disparities in the field of reproductive health
and infertility. .

References: 1. Chandra A, Copen CE, and Stephen EH.A Infertility and
impaired fecundity in the United States, 1982-2010: Data from the National
Survey of Family GrowthA Natl Health Stat RepA (2013);67:1-18.

SUPPORT: This work was supported by NIMHD grant ROIMDO011570.
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JOURNEY LEVEL ANALYSIS OF PROGRESSION TO
TREATMENT VERSUS DROP OUT IN A LARGE .
COHORT OF PATIENTS WITH ACCESS TO A

DEFINED FERTILITY BENEFIT. Yishin Yang, BA,'

Melody Qiu, MSc,' Aly Emiola, BA,] Dmitry Gounko, MA,2
Joseph A. Lee, BA,” Alan B. Copperman, MD.” 'Progyny Inc., New York,
NY; 2Reproductive Medicine Associates of New York, New York, NY;
3Icahn School of Medicine at Mount Sinai, New York, NY.
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OBJECTIVE: To evaluate variables associated with progression to ART
treatment versus with patient drop-out.

DESIGN: Retrospective Multi-Center Study.

MATERIALS AND METHODS: Between January 2018 and July 2019, a
total of 8,441 patient journeys were analyzed based on intention to initiate
IVF treatment. Data points included factors relating to patient drop-out
versus accessing Assisted Reproductive Technologies. Relevant factors in
this study include the number of provider locations the patient had access
to within their CBSA (Core Based Statistical Area), age at time of appoint-
ment, number of calls/emails made before an initial consultation. Further
classifications were assumed based on the patient’s geographic location, re-
gion, and etiology of infertility. Missing CBSA clinic options where
substituted with average clinic option counts. Hypothesis tests were per-
formed using Chi Square tests for independence of categorical variables as
well a t-tests for continues variables. A multivariable logistic regression
was performed in order to model the likelihood of a patient initiating
treatment.

RESULTS: Hypothesis testing determined a significant difference be-
tween CBSA provider counts (P<.0001), Patient inquiries (P<.0001),
male diagnosis (P<.0020), age quartiles (P<.0001) with treatment progres-
sion. No univariate significant association was determined when comparing
coastal status of patients and treatment status. A multivariable analysis was
also examined to adjust for confounding factors. The odds of progressing
to treatment was significantly associated with an increase in CBSA clinic op-
tions (OR 1, [95% CI 1.001-1.008], p= 0.0047) as well as the number of pa-
tient inquiries (OR 1.032, [95% CI 1.020.-1.046], p<.001). Using a third
quartile range age group as reference, the odds of treatment progression
was significantly different amongst the first age quartiles and the third age
quartile ranges (OR .605, [95% CI .526 - .696], p<.0001). For patients
with a male infertility diagnosis the odds of treatment progression was deter-
mined to be 39.96% lower than other diagnosis (OR .604, [95% CI .425 -
.858], p<.0049). Patients living in Coastal states where determined to
have an approximately 14% lower likelihood of progressing to treatment
(OR .8 63, [95% CI1.763 - .976], p<.0186).

CONCLUSIONS: In the largest multi-center study to date analyzing pa-
tient drop out, we identified that patients with multiple contacts with patient
care advocates were more likely to access treatment, and that patients with
male factor were less likely to progress. We plan to use this data to improve
support systems of the patient and the partner and increase contact points
with couples presenting for fertility treatment.

References: None

SUPPORT: None
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ASSOCIATION BETWEEN DEMAND FOR FERTILITY |
SERVICES AND CHANGES IN UNEMPLOYMENT .
RATE IN THE UNITED STATES. Leslie B. Ramirez,
PhD,' Alexis Adler, BS," L. Maslow Bat-Sheva, MD,
MSCTR,' Joshua U. Klein, MD,' Urbano L. Franca, PhD.? 'Extend Fertility
New York, NY; 2Boston Children’s Hospital / Harvard Medical School, Bos-

ton, MA.

OBJECTIVE: The effect of the economic crises on the demand for fertility
services remains to be understood. This is particularly relevant nowadays as
fertility centers prepare for the economic impact of the current COVID-19
pandemic. Using the 2008 financial crisis and resulting economic downturn
as a proxy, this study describes and quantifies the impact of recessions on the
demand for fertility services in the US.

DESIGN: Retrospective study.

MATERIALS AND METHODS: We used the SART dataset (2007-2011)
to evaluate demand for fertility services in the period surrounding the 2008
economic crisis. Number of cycles per thousand women (cycles/1k) was
standardized using the US Census data on the number of females of reproduc-
tive age (20-44 years). States with at least 500 cycles/year were included in
the study. The historical unemployment rate was obtained from the US Bu-
reau of Labor and its projection for 2020 from the Congressional Budget Of-
fice. Statistical associations were assessed using generalized least squares
and significance set at P<.05.

RESULTS: There were 1,119,806 cycles performed in these states during
the study period. While the number of cycles increased throughout the period
an average of 2.3% per year, the growth significantly decreased during the
economic downturn from 4.8% in 2007 to 0.2% in 2009 (Table). The number
of cycles in 2009 decreased in more than half of the states, with a median
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change of -0.4% (Table). The change in the number of cycles/1k was signif-
icantly associated with the change in state unemployment rate. On average,
an 1% increase in unemployment was associated with a decrease of 0.94% in
the number of cycles, accounting for expected growth. A conservative esti-
mate indicates that about 10,000 cycles were forgone in 2008-2010. Under
the same assumptions and a projection of 5% additional unemployment in
2020, around 15,000 ART cycles are estimated to be forgone this year.

CONCLUSIONS: We used the recession of 2008 as a framework to esti-
mate the potential impact of the current economic crisis in the demand for
fertility services. Our results suggest that while fertility care is not as affected
as other industries, changes in unemployment rate are associated with de-
creases in demand for fertility treatments. Further research is needed to eval-
uate the additional impact of the unique situation programs and patients are
facing in the current COVID-19 pandemic, including temporary halt of
fertility services, reduced mobility, and variation in state policies.

2007 2008 2009 2010 2011

Cycles; N 215,245 222,751 223,490 225,470 232,850

Cycles/1k; N 4.35 4.50 4.51 4.54 4.66

Change from 4.8 34 0.2 0.7 2.6
previous
year; %

Change from 32 24 -0.4 0.7 1.8
previous year (-0.7, (-0.7, (-2.4, (-1.0, (-1.1,
per State; 7.1) 6.6) 2.8) 2.8) 5.0)
median %

(IQR)
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ANALYSIS OF STATE MANDATED INSURANCE
COVERAGE FOR INFERTILITY TREATMENT AND
FERTILITY PRESERVATION IN THE UNITED
STATES. Benjamin J. Peipert, MD,! Shelun Tsai, MD,l
Melissa N. Montoya, MD, MA,' Ryan C. Ferrante, JD,? Tarun Jain, MD.?
"Duke University Medical Center Durham, NC; >The Law Office of Ryan
C. Ferrante, Chicago, IL; 3Northwestern University, Chicago, IL.

OBJECTIVE: To characterize the landscape of state mandated insurance
coverage for infertility treatment and fertility preservation in the United
States (US). Furthermore, we aimed to identify the political party in power
at the time these mandates were passed.

DESIGN: Retrospective analysis of US legislation mandating insurance
coverage pertaining to the diagnosis and treatment of infertility and fertility
preservation.

MATERIALS AND METHODS: Review of state infertility and fertility
preservation insurance mandates was conducted via ASRM’s
ReproductiveFacts.org, the National Council of State Legislatures (NCSL),
and Google search. Initial search was confirmed by primary review of current
state legislation (performed April 2020). Mandate eligibility criteria, covered
procedures, step-through requirements, lifetime limits, exemptions, and
coverage of fertility preservation were analyzed. State political party at
time of passage was derived from the NCSL.

RESULTS: Nineteen states (38%) have passed legislation mandating in-
surers to cover or offer coverage for the diagnosis and treatment of infertility
or conditions resulting in infertility. Nine (47%) states require individuals to
demonstrate a period of infertility longer than the ASRM definition of infer-
tility to be eligible for assisted reproductive technologies (ART). Four (21%)
states have an age limit, after which services are no longer covered. Utah is
the only state that mandates coverage for IVF contingent on the presence of a
genetic trait associated with a qualifying condition. States vary in the specific
services covered, such as IVF (12 [63%]), IUI (9 [47%]), and fertility pres-
ervation for patients with cancer or other iatrogenic infertility (10 [53%]).
Seven of the 12 states mandating IVF (58%) require patients to attempt
less costly methods of ART prior to IVF being covered. Four (21%) states
require fertilization to be performed with the spouse’s sperm. Seven (37%)
states require that the facility providing fertility services conform to the stan-
dards developed by ASRM, ACOG, or another governing body. Eleven
(58%) states place a lifetime limit on the amount of fertility treatment
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provided. Coverage exemptions exist for religious, small employer, and non-
health maintenance organizations (8 (42%), 6 (32%), and 3 (16%) states,
respectively). Eight (42%), 2 (11%), and 9 (47%) infertility mandates were
passed by Democratic, Republican, and split state governments, respectively.
Among fertility preservation bills, 6 (60%), 0 (0%) and 4 (40%) bills were
passed by Democratic, Republican, and split state governments.

CONCLUSIONS: Across state infertility and fertility preservation insur-
ance mandates, significant heterogeneity exists. Only Colorado, Connecticut,
Delaware, Illinois, Maryland, New Hampshire, New Jersey, New York, and
Rhode Island mandate coverage for both IVF and fertility preservation.
Most states do not have an infertility mandate. Infertility mandates have
passed with bipartisan state legislature support; however, no fertility preser-
vation mandates have been passed by Republican-controlled state
governments.
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LONG-TERM REPRODUCTIVE OUTCOMES IN
INFERTILE COUPLES? FOLLOW-UP RESULTS
FROM THE FAST TRACK AND STANDARD TREAT-
MENT TRIAL (FASTT). Carleigh B. Nesbit, DO,'
Marlene B. Goldman, SCD,2 June L. Fung, PhD,2 Katherine G. Koniares,
MD,? Denis A. Vaughan, MD,* Thomas L. Toth, MD,’
Richard H. Reindollar, MD.> 'Dartmouth Hitchcock Medical Center
Lebanon, NH; 2Geisel School of Medicine at Dartmouth, Hanover, NH;
3Tufts Medical Center, Boston, MA; “Beth Israel Deaconess Medical Center,
Boston, MA; SBoston IVF, Waltham, MA.

DOES SOCIOECONOMIC STATUS PLAY A ROLE IN

OBIJECTIVE: To investigate long term reproductive outcomes in couples
of different socioeconomic groups enrolled in FASTT from 2001-2006.

DESIGN: Long term follow-up of randomized controlled trial (RCT)
participants.

MATERIALS AND METHODS: A telephone survey was administered
to couples who had been enrolled in FASTT, an RCT which investigated
time to conception and cost effectiveness of conventional treatment for
unexplained infertility vs a fast track approach in women ages 21-39
years. Statistical analyses were performed using SAS v 9.2. Categorical
variables were compared between groups using chi-square and Fisher’s
exact tests and continuous variables with analysis of variance with P <
0.05 as significant.

RESULTS: Of the 503 couples enrolled in FASTT, 311 (61.8%) were able
to be contacted of whom 286 (56.9%) consented to participate. The distribu-
tion of reported annual household income at the time of FASTT among con-
senting couples was 32.5% >$140,000, 28.3% $100,000-139,999, 31.5%
$60,000-99,999, and 5.6% <$60,000. The distribution of highest level of ed-
ucation of female participants at the time of FASTT was 1.8% high school
diploma, 7.8% associate’s degree, 7.8% some college education but no de-
gree, 44.8% bachelor’s degree, 28.3% master’s degree, and 9.5% medical de-
gree/doctorate. There were no statistically significant differences in income
between those who were able to be contacted and those who were not nor
in income or education level between those who consented to participate
and those who did not. Women who were able to be contacted were more
likely to have a bachelor’s or master’s degree than those who were not (P
= 0.01). In terms of outcomes during FASTT, there were no differences in
any income group in terms of achievement of live birth but couples with
lower income were less likely to achieve a clinical pregnancy (P = 0.02.)
There were no differences by level of education in achievement of live birth
or clinical pregnancy during FASTT. Following FASTT, there were no statis-
tically significant differences by income or level of education in number of
couples who attempted conception, achieved a clinical pregnancy or live
birth, or who reported ultimate family building satisfaction. For those who
were able to conceive, time to conception was not significantly different
based on couple’s reported income or level of education. There were no
statistically significant differences in number of couples who attempted
spontaneous conception after FASTT, controlled ovarian hyperstimulation
+/- intrauterine insemination, in vitro fertilization with autologous or donor
oocytes, or who adopted children between groups of different income or
education levels.

CONCLUSIONS: In a long term follow up of infertile couples, annual
household income and level of education of female partners did not have
an impact on long term reproductive outcomes. These findings reflect the suc-
cess of insurance coverage for infertility treatments.
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PATIENT BARRIERS TO DISCONTINUING LONG
ACTING REVERSIBLE CONTRACEPTION.

Kacie R. Fox, MD, Alyssa M. Kameoka, BA, Bliss Kaneshiro,
MD, MPH, Shandhini Raidoo, MD, MPH, Reni Soon, MD,
MPH, Tiana Fontanilla, MPH. University of Hawaii Honolulu, HI.

OBJECTIVE: The objective of this study was to determine whether pa-
tients face barriers to discontinuing long acting reversible contraception
(LARC), and if so, to evaluate if certain patient demographic groups are
disproportionately affected. We classified the patient as having a barrier if
the patient was unable to remove the device at the time they requested or
desired removal.

DESIGN: Prospective online survey.

MATERIALS AND METHODS: We conducted an online survey of indi-
viduals ages 18-50 who used and discontinued (or attempted to discontinue) a
contraceptive implant or intrauterine device. Estimating that about 20%
would have experienced a barrier, we aimed to recruit 500 participants. Par-
ticipants provided demographic information and answered questions related
to their experiences discontinuing LARC, including any challenges they
faced, such as, “my provider wouldn’t remove it until I started another
form of contraception,” or “my provider stated there wasn’t enough time
in that visit.” Flyers advertising our online survey were posted at various Uni-
versity of Hawaii faculty practice sites, in the University of Hawaii dormi-
tories, and online via Instagram and Facebook. In addition, an international
sample of participants was obtained using Amazon Mturk. Statistical anal-
ysis was performed using SPSS.

RESULTS: Of the 133 individuals who completed our Hawaii-based sur-
vey, 59% had experience discontinuing LARC, and of those, 21.5% encoun-
tered a barrier to discontinuation. Half of those who identified with Hispanic
ethnicity experienced a barrier to discontinuation, compared to 17.6% of
non-Hispanics (p=0.03). Those with no insurance, or government funded in-
surance were also more likely to face a barrier compared to those with private
insurance (100% and 36.8% respectively, versus 13.6%, p=0.05). A greater
proportion of participants who were high school or college graduates experi-
enced a barrier when compared to those with more than a college degree,
though this was not statistically different. Age, other racial groups, or prior
pregnancy was not associated with experiencing a barrier in discontinuation.

In our international survey using Mturk (n=448), 29.2% of participants re-
ported a barrier to discontinuation. Characteristics associated with facing
barriers included having government-funded insurance (p=0.005), lower
levels of education (p=0.005), younger age (p<0.001,) and having previ-
ously been pregnant (p<0.001). In addition, Hispanics and those of African,
Middle Eastern, Asian, American Indian or Alaksa Native decent were statis-
tically more likely to experience a barrier (p< 0.03.)

CONCLUSIONS: Results of our study show that patients often face bar-
riers to discontinuing LARC. Demographic characteristics associated
with meeting a barrier to discontinuation were different in the Hawaii-
based survey and the Mturk international survey, but our findings suggest
that insurance-status, race, education, age, and parity could play a role.
Providers should remain mindful of these barriers and work towards an un-
biased practice where patients have easy access to using and discontinuing
LARC.

SUPPORT: Financial support for this project was generously provided by
the Lakshmi Devi and Devraj Sharma Endowment Fund.
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A NOVEL NON-INVASIVE  METABOLOMICS
APPROACH TO SCREEN EMBRYOS FOR .
ANEUPLOIDY. Sara Cabello-Pinedo, Biotechnologist,l

Hussain A. N. Abdulla, Ph.D.,”> Michelle Louise Seth-Smith,

Master,I Maria Escriba, MSc,3 Juana Crespo, Medical Director,3
Santiago Munne, PhD,* Jose A. Horcajadas, PhD.* 'Overture Life Alcoben-
das - Madrid, Spain; *Texas A&M University Corpus Christi, Corpus Christi,
TX; 3Equipo Juana Crespo, Valencia, Spain; “Overture Life, Madrid, Spain.

OBJECTIVE: The aim of this study was to develop a novel non-invasive
technique for embryo selection. This was performed by identification of
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metabolomics biomarkers of euploidy and aneuploidy in spent culture media
after embryo culture.

DESIGN: Samples (n=80) consist of spent culture media collected in IVF
clinics after embryo culture from day 3 to day 5. After collection, samples
were frozen and shipped to analysis lab. Samples were analyzed using a
high-resolution accurate mass (HRAM) mass spectrometer. After appro-
priate data processing and analysis, several critical biomarkers were identi-
fied, leading to the development of a new non-invasive technique for
embryo selection based on these specific molecules.

MATERIALS AND METHODS: After embryo culture between days 3
and 5, spent culture media was collected from 80 samples with known
PGT results. These samples were processed using an ultrafiltration technique
to separate high-molecular weight molecules from the metabolites fraction,
the relevant one for this study.

After this step, samples were analyzed using HRAM mass spectrometer.
Resulting chromatograms were aligned and processed to identify and quan-
tify different metabolites in the culture media.

Several statistical and machine learning techniques were applied to iden-
tify the most important metabolites to use as biomarkers. To test the perfor-
mance of the model built, half of the samples (50%) were used to build the
prediction model and the other half were used in the validation phase.

RESULTS: A total of 7,523 metabolites were detected in spent media sam-
ples. Several dimension reduction techniques were applied and, eventually,
selection was performed using PLS-DA (Partial Least Squares — Discrimi-
nant Analysis), which gave the best results. Sixty (60) metabolomics bio-
markers were identified as the most significant ones and a model was built
using PLS-DA algorithm.

The model was tested using the other half of the dataset (27 aneuploid and
13 euploid), for validation purposes. The results gave a concordance with
PGT results of 97.5% accurate prediction, with only one misclassified
instance: one euploid embryo was classified as aneuploid.

CONCLUSIONS: Differences in metabolites concentration in spent culture
media between euploid and aneuploid embryos were highlighted, confirming
that we are able to infer metabolic status of the embryo by analyzing the com-
pounds in culture media. In addition, a set number of metabolites were identified
as potential biomarkers, facilitating its use in clinical practice instead of the total
data, which is highly dimensional and difficult to handle.

This research demonstrates the power of metabolomics in IVF as a non-
invasive tool for accurate selection of euploid embryos.

SUPPORT: Overture Life SL
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IMPROVES THE ACCURACY OF A SPECIFIC GRAV-
ITY DEVICE IN PREDICTING EMBRYO
SEX. Samuel D. Prien, PhD,' Lindsay L. Penrose, PhD.?
!Texas Tech University Health Sciences Center AND Texas Tech University
Lubbock, TX; >Texas Tech University Health Sciences Center,

Lubbock, TX.

MATHEMATICALLY ADJUSTING FOR EMBRYO SIZE

OBJECTIVE: Previous research from this laboratory has demonstrated a
Specific Gravity Device (SGD) can be used to noninvasively assess embryo
quality across the early stages of embryo development (zygote to blastocyst).
Preliminary data also appears to suggest the system might also be useful in
predicting embryo sex as embryos enter the blastocyst stage. However, as
the SGD calculations assumed embryos of a consistent size, its usefulness
was limited in expanding blastocyst. The objective of the current study
was to determine if a corrective mathematical algorithm, based on embryo
size, could enhance the ability of the SGD to predict embryo sex.

DESIGN: Lab-based trial of the SGD in predicting embryo sex.

MATERIALS AND METHODS: In this preliminary study, a proprietary al-
gorithm was developed to account for embryos of varying sizes based upon the
physics of shape and buoyancy. Data from a previous experiment of 463 bovine
blastocyst stage embryos that had SGD results correlated to sex determination
by Polymerase Chain Reaction (PCR) were used. Data were first corrected

for size using the new mathematical algorithm and the embryo’s predicted
growth (expansion) from the time of blastocyst formation and exposure to the
SGD, and then re-analyzed using the SGD prediction for sex. Finally, these
new outcomes were compared to the PCR results to determine if correcting
for embryo size improved the predictive power of the SGD.

RESULTS: Initial studies without the size correction demonstrate the SGD
65.3-78.4% accuracy selecting for female embryos with no predictive power
for male embryos. With the size adjustment, the predictive power for both sexes
increased; female embryos were predicted with over 80% accuracy and male
embryos with 60% accuracy. While further refinement of the mathematical al-
gorithm may be necessary, these data suggest the SGD could be an effective
noninvasive means of predicting the sex of preimplantation embryos.

CONCLUSIONS: Theoretically, the differences in the buoyancy of mamma-
lian blastocyst embryos of similar sizes must be a reflection of differences in the
chromosomal weight of X and Y chromosomes or due to developmental differ-
ences of male and female embryos. However, while the size of embryos before
blastocyst formation is highly conserved, embryos at the blastocyst stage show
dynamic shifts in size. Data suggest the SGD can remain an accurate predictor of
sex if embryo size is incorporated into the calculations.

SUPPORT: None
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EMBRYO DEVELOPMENT ON DAY 7 BY CULTURE
MEDIA EXPOSURE: A PROSPECTIVE
TRIAL. Iris Insogna, MD, MBE, Andrea Lanes, PhD,
Elizabeth S. Ginsburg, MD, Catherine Racowsky, PhD.
Brigham and Women’s Hospital Boston, MA.

OBIJECTIVE: 1) To test the hypothesis that slowly developing embryos on
day 6 (D6) will be more likely to develop into good, biopsy-quality embryos
when randomized to fresh culture medium on D6, compared to embryos that
remain in the same medium until day 7 (D7) and that this is age-dependent; 2)
To determine the overall percentage of otherwise discarded D6 embryos that
would meet biopsy criteria on D7 in PGT-A cycles.

DESIGN: Prospective randomized trial within an academic IVF clinic.

MATERIALS AND METHODS: Embryos of patients ages 18-44, under-
going fresh autologous or donor cycles, with or without preimplantation ge-
netic testing (PGT) that did not meet criteria for biopsy and/or freeze on D6,
were randomized to remain in the culture medium (Global® total; GLBT)
used for D3-D5 of culture (C-GLBT) or be moved to fresh medium (F-
GLBT) with re-evaluation on D7. Embryos from the same cycle were ran-
domized to the medium groups following a pre-determined algorithm. Cycles
with at least 2 randomized embryos were included.

Log binomial regression was used to calculate the relative risk and 95%
confidence intervals of embryos achieving good quality on D7 when exposed
to fresh versus continuous media. The models accounted for patients contrib-
uting embryos from more than one cycle.

RESULTS: 1254 embryos were randomized between 3/2019 — 2/2020,
with complete grading available for 603 embryos cultured in F-GLBT and
620 cultured in C-GLBT. The groups were similar for patient age, gravidity,
parity, AMH, BMI, infertility diagnosis, stimulation protocol and mature
eggs retrieved.

The proportion of good quality D7 blastocysts did not differ between me-
dia groups (10.1% (61/603) vs. 9.7% (60/620), F-GLBT vs. C-GLBT, respec-
tively; RR 1.05 [95% CI 0.74 — 1.47]). No significant differences were found
between groups when stratified by age (Table).

In PGT cycles, 12.3% (26/211) of embryos in F-GLBT achieved good
quality on D7 compared to 10.3% (22/214) in C-GLBT, RR 1.20 (95% CI
0.72 —2.00). 9.9% of embryos otherwise discarded on D6 met criteria for bi-
opsy and/or freeze on D7.

Relative risk of conversion to good quality blastocysts on D7 after random-
ization to fresh or continuous media on D6, stratified by age

CONCLUSIONS: Refreshment of medium on D6 did not increase the
incidence of D7 good, biopsy quality embryos and this was not influenced
by patient age. However, our findings support culturing slow developing

F-GLBT C-GLBT Total (F-GLBT + C-GLBT)
N (%) RR (95% CI) N (%) RR (95% CI) N (%) RR (95% CI)

<38 50/446 (11.2%) Ref 41/451 (9.1%) Ref 91/897 (10.1%) Ref

N = 897

>38 11/157 (7.0%) 0.63(0.32-123)  19/169 (112%)  1.24 (0.69-2.22) 30/326 (9.2%) 0.91 (0.57-1.44)

N = 326
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embryos to D7, rather than discarding them on D6, as a significant number of
good quality blastocysts become available for clinical use.

SUPPORT: Internal grant awarded from the Obstetrics and Gynecology
Department of Brigham and Women’s Hospital.
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INTRACYTOPLASMIC SPERM INJECTION (ICSI) [R—
DOES NOT PROVIDE ANY BENEFIT OVER IN VITRO .
FERTILIZATION (IVF) ON PLOIDY RATES IN NON-

MALE FACTOR INFERTILITY CYCLES UNDERGO-

ING PRE-IMPLANTATION GENETIC TESTING FOR ANEU-
PLOIDY (PGT-A). Jessica N. Tozour, MD, PhD, Alyson Brady, MS,
Meredith Akerman, MS, Alicia J. Arnott, BS, Linda Sung, MD,

Rani Fritz, DO, PhD. NYU Winthrop Hospital Mineola, NY.

OBJECTIVE: Early PGT-A platforms required use of ICSI to eliminate
paternal DNA contamination. Advances in genetic testing platforms, such
as Next Generation Sequencing (NGS), allow for the use of IVF or ICSL
Despite clinical indication, ICSI is currently the recommended fertilization
method for PGT-A cycles '. Our objective is to evaluate whether significant
differences exist in ploidy rates from PGT-A tested embryos fertilized by IVF
compared to ICSI.

DESIGN: Retrospective cohort study at a single academic institution.

MATERIALS AND METHODS: All embryos from ICSI and IVF cycles
performed from 1/2016 to 2/2020 that underwent NGS PGT-A from trophec-
toderm biopsy were evaluated. Exclusion criteria included male factor infer-
tility, embryos tested for PGT for monogenic disorders, structural
rearrangements, or HLA-typing, cryopreserved oocytes, blastomere or polar
body biopsy, in vitro maturation, rescue ICSI, or split IVF/ICSI cycles. Pa-
tient demographics, infertility diagnoses, cycle characteristics, and embryo
PGT-A results for euploid, aneuploid, low and high mosaicism, and no call
rates were collected. Primary outcome was euploid embryo rates. Secondary
outcomes were aneuploid and mosaic rates. Chi-square or Fisher’s exact test
and Mann-Whiney test were used for categorical and continuous variables,
respectively. Outcomes of IVF vs. ICSI groups were compared using gener-
alized linear mixed models, in which euploid and aneuploid rates were
adjusted for confounding variables attained during the univariate screen.
Continuous variables are reported as median with interquartile range. Out-
comes variables are reported as mean (95% CI). Results were considered sta-
tistically significant with a p-value <0.05. Analyses were performed using
SAS version 9.4

RESULTS: A total of 1517 embryos from 387 cycles met criteria, 789 em-
bryos from IVF (52.0%) and 728 embryos from ICSI (47.9%) cycles. Median
age in IVF vs. ICSI group were 38 (35 ,40) and 38.5 (36 ,41) years, respec-
tively. Median AMH in IVF vs. ICSI group was 1.8 ng/ml (1 ,3.7), and 2.1
(1.18 ,2.9) ng/ml, respectively. Average embryos biopsied in IVF vs. ICSI
group were 4 (2 ,6) vs. 3 (1 ,5), respectively. Euploid, aneuploid, mosaic,
and no call rates demonstrated no significant differences in IVF vs. ICSI
inseminated groups (Table 1).

CONCLUSIONS: The use of ICSI in non-male factor infertility cycles un-
dergoing PGT-A does not provide an advantage over IVF for euploid or
mosaic rates.

TABLE 1.
IVF ICSI p-value
Euploid 0.43 (0.34, 0.51) 0.42 (0.34, 0.49) 0.76
Aneuploid 0.40 (0.31, 0.49) 0.43 (0.37, 0.52) 0.37
No call 0.02 (0.005, 0.03) 0.03 (0.01, 0.04) 0.35
Mosaic 0.15 (0.11, 0.19) 0.13 (0.09, 0.17) 0.39
Low Mosaic 0.07 (0.04, 0.09) 0.06 (0.04, 0.09) 0.79
High Mosaic 0.08 (0.053, 0.11) 0.07 (0.04, 0.09) 0.41

References: 1.A Practice Committees of the American Society for Repro-
ductive Medicine and Society for Assisted Reproductive Technology. Intra-
cytoplasmic sperm injection (ICSI) for non-male factor infertility: a
committee opinion.A Fertil Steril. 2012;98(6):1395-1399.
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REDUCING THE STRESS OF CULTURE? LOW
LACTATE EMBRYO CULTURE MEDIUM INCREASES
USABLE BLASTOCYST RATE FOR WOMEN OF
ADVANCED MATERNAL AGE. Elizabeth R. Hammond,
PhD, Dean E. Morbeck, Ph.D., M.B.A. Fertility Associates, Auckland,
New Zealand.

OBJECTIVE: to determine the impact of low-lactate concentration in
continuous embryo culture media on useable blastocyst rates and clinical
pregnancy rates.

DESIGN: prospective validation of embryology and clinical outcomes for
standard-lactate (Continuous Single Culture Complete; CSCM-C) compared
to low-lactate continuous culture media (Continuous Single Culture-NX;
CSCM-NX, Irvine Scientific).

MATERIALS AND METHODS: from 2019 to 2020, 1673 IVF or ICSI cy-
cles had embryos cultured in either CSCM-C or CSCM-NX at a multicentre
clinic (5 clinics) during a prospective culture media validation. CSCM-NX con-
tains a lower concentration of lactate compared to traditional culture media (6-
fold lower compared to CSCM-C) enabling direct assessment of whether a
reduced concentration of the energy substrate lactate is biologically relevant
in human embryos. Day 5 useable blastocyst rate (D5BUR), total useable blas-
tocyst rate (TBUR) and clinical pregnancy rate (CPR) after first fresh or frozen
transfer (primary outcome) were compared using two-tailed t-Tests or Pearson
Chi-squared test. A p-value of <0.05 was statistically significant.

RESULTS: low-lactate continuous media, CSCM-NX, resulted in a 7% in-
crease in TBUR (52.8%) compared to CSCM-C (46.1%) for exclusively
older patients (> 38 years; p=0.0186). Young patient (< 37 years) had a
comparable TBUR for the two media (53.2% for CSCM-C and 53.6% for
CSCM-NX). There was no difference in the DSBUR between CSCM-C
and CSCM-NX according to female age group (40.9% and 41.9 % for <
37 years; 32.4% and 37.3% for > 38 years, respectively). Similarly, there
was no difference in the primary outcome clinical pregnancy rate (44.4%
and 47.6% for < 37 years; 25.8% and 26.6% for > 38 years, respectively).

CONCLUSIONS: results from this large prospective media validation pro-
vide evidence that comparatively lower levels of lactate in continuous em-
bryo culture media provide a beneficial metabolic environment for
blastocyst development in older patients. The fact that the effect was confined
to older patients may reflect higher levels of metabolic stress occurring
within their embryos and therefore indicate lower lactate concentrations
throughout culture improve metabolic conditions.

SUPPORT: None
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IS MTDNA CONTENT ASSESSMENT AN
INDICATOR OF THE AMOUNT OF MITOCHONDRIA .
(TOTAL AND ACTIVE ONES) IN THE HUMAN

BLASTOCYST?: A CONFOCAL MICROSCOPY
APPROACH. Marta Pérez, phD student,’ Amparo Mercader, PhD,’
Amparo Mifsud, PhD,2 Diana Beltran, Master,2 Carmen Vidal, M.D.,
Ph.D.,2 Elena Labarta, MD PhD,3 Antonio Pellicer, MD,4
Ma José de los Santos, PhD.” 'IVI foundation Valencia, Spain; 2IVIRMA Va-
lencia, Valencia, Spain; 3IVI—RMA, Valencia, Spain; 4IVI Foundation Inno-
vation, Valencia, Spain.

OBJECTIVE: to assess if mitochondrial DNA (mtDNA) content per tro-
phectoderm (TE) cell (Mitoscore®) could serve as a predictor of total mito-
chondrial mass and activity in the human blastocyst.

DESIGN: A prospective cohort study was performed in 51 vitrified aneu-
ploid blastocysts with known Mitoscore® data. Blastocysts were warmed,
maintained 6 hours under in vitro culture conditions and stained with mito-
chondrial dyes. Nonyl acridine orange was used for staining the total mito-
chondrial content, Mitotracker Deep Red was used for staining the active
mitochondrial content and Dapi was used for staining the nucleus.

MATERIALS AND METHODS: Confocal microscopy was used to take
three photos of the focal plane of each blastocyst. The analysis was per-
formed with two different methods: Adjusting a fluorescence value for
each mitochondrial dye and evaluating the differences in gains values
required (N=17) between embryos and setting the same gain values for
each dye and calculating the differences in fluorescence emitted between em-
bryos using the image analysis software Image J (N=34). Data was statisti-
cally analysed by linear regression and analysis of variance ratios.
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RESULTS: We observed that there was no correlation (p>0.05) between
the mtDNA content either with the number of mitochondria per cell or
with the number of active mitochondria per cell using both methods of anal-
ysis (fixed fluorescence, N=17 and fixed gains values, N=34).

Most importantly, when we analyzed the variance ratios (variance of a sub-
sample divided by variance of the global population) of the total embryos
fluorescence for each dye (mitochondrial mass variance ratio=0,99 and
active mitochondria variance ratio=1,89) within a group of embryos with
the same Mitoscore® (Mitoscore® variance ratio=0,0096) we observed dif-
ferences in terms of Mitoscore®’ emitted fluorescence and vice versa (mito-
chondrial mass variance ratio =0,11 and Mitoscore® variance ratio = 0,79;
active mitochondria variance ratio=0,007 and Mitoscore® variance ratio=
0,97).

CONCLUSIONS: Confocal approach showed that no correlation could be
established between Mitoscore® and total and active mitochondrial content
in human blastocysts.

The lack of correlation observed can be due to random distribution of
mtDNA content in TE during embryo culture, indicating that mtDNA copy
number in the TE is not a good surrogate marker of the mitochondrial
mass and the metabolic state of the trophoblast and suggesting a lack of util-
ity of mtDNA measurement as a marker of embryo implantation. Another
possibility is that the confocal approach is not accurate enough for doing
such correlation.

SUPPORT: This project was supported by funds from the IVF laboratory
of IVIRMA Global Valencia, a grant from the IVI foundation (Instituto de
investigacion sanitaria La Fe, Valencia) and a grant for the recruitment of
support staff in a technology transfer project (APOTI, Generalitat
Valenciana).

REPRODUCTIVE ENDOCRINOLOGY
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MENSTRUAL CYCLE CHARACTERISTICS
THROUGHOUT THE LIFE COURSE IN

RELATION TO CANCER RISK. Siwen Wang, BS,'
Janet Rich-Edwards, PhD,” Edward Giovannucci, MD,
Sc.D.,3 Jorge E. Chavarro, MD, Sc.D.! 'Harvard School of Public Health,
Boston, MA; 2Brigham and Women’s Hospital, Boston, MA; 3Harvard
T.H. Chan School of Public Health, Boston, MA.

OBJECTIVE: Long and irregular cycles have been associated with lower
risk of breast cancer and higher risk of endometrial cancer, but associations
with other malignancies are less clear. Therefore, we comprehensively as-
sessed the relation of menstrual cycle length or regularity throughout the
reproductive lifespan with risk of cancer.

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: Between 1993 and 2015, we followed
78,947 premenopausal women in the Nurses” Health Study II without a his-
tory of cancer and who reported the usual length and regularity of their men-
strual cycles at ages of 14-17, 18-22, and 28-48 years. Self-reports of newly
diagnosed cancer were subsequently confirmed through review of medical
records and pathology reports. Cancer was categorized into obesity-related
cancer (colorectal, gallbladder, kidney, multiple myeloma, thyroid, pancre-
atic, esophageal, gastric, liver, endometrial, ovarian, and post-menopausal
breast cancer) and non-obesity-related cancer, based on the classification
from the International Agency for Research on Cancer. We fitted Cox propor-
tional hazard models to estimate hazard ratios (HRs) and 95% confidence in-
tervals (CIs) of the association between menstrual cycle characteristics and
cancer incidence, adjusting for updated body mass index (BMI) and other
known cancer risk factors.

RESULTS: We documented 6,661 incident cancer cases during
1,646,310 person-years of follow up. After adjusting for potential con-
founders, women who reported irregular cycles at age 28-48y had a 9%
higher risk (95% CI, 0%-18%) of cancer than women reporting very reg-
ular cycles in the same age range. This association was limited to obesity-
related cancers, with a 22% (95% CI, 9%-36%) higher risk, while no rela-
tion was found with non-obesity-related cancers (HR, 0.94; 95% CI, 0.83-
1.07). Similarly, cycles longer than 40 days were associated with
increased risk of total cancer and obesity-related cancer compared to a
usual cycle length of 26-31 days [HRs=1.19 (95% CI, 1.07-1.32) and
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1.30 (95% CI, 1.12-1.51), respectively]. These associations were not
modified by BMI, clinical signs of excess androgens, smoking status, or
family history of cancer.

CONCLUSIONS: Women with irregular or long menstrual cycles in
adolescence and adulthood have a significantly higher risk of developing can-
cer, especially obesity-related cancers, independent of obesity. Our findings
suggest that obesity-related cancers may need to be added to the spectrum of
long-term health consequences of long/irregular cycles, possibly warranting
targeted screening among women who experience long or irregular cycles in
mid-adulthood.
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LOWER SERUM FSH LEVELS IN RESPONSE TO IV
RECOMBINANT FSH IN OBESE WOMEN IS NOT .
EXPLAINED BY GNRH ANTAGONIST (CETRORELIX)
PHARMACODYNAMICS. Katherine Kuhn, MS,!

Thanh Ha Luu, MD,' Andrew P. Bradford, PhD,' Luke Wittenburg,
DVM, PhD, DACVCP,2 Nne-Omoji ~ Nwobodo, PharmD,3
Michael F. Wempe, PhD,'“L Alex J. Polotsky, M.D., M.S. lUniversity of Col-
orado Anschutz Medical Campus, Aurora, CO; 2University of Callifornia-
Davis School of Veterinary Medicine, Davis, CA; 3University of Colorado
Hospital, Aurora, CO; 4University of Colorado, Aurora, CO; 5University
of Colorado, Denver, CO.

OBJECTIVE: ART employs GnRH suppression and FSH stimulation to
induce follicular development. Obese women are known to require higher
FSH doses during ART as compared to normal weight (NW) women. It re-
mains unclear whether this higher exogenous FSH requirement for ART is
related to abnormal hypothalamic-pituitary dynamics, abnormal ovarian
environment or GnRH antagonist or FSH pharmacodynamics/ pharmacoki-
netics.

DESIGN: We have developed a model to examine IV recombinant (r)FSH
levels after GnRH antagonist (cetrorelix) suppression due to the fact there is a
need for higher FSH levels in obese women undergoing ART remains unex-
plained.

MATERIALS AND METHODS: 23 NW and 17 obese women, with reg-
ular menstrual cycles, underwent early follicular phase frequent blood sam-
pling (q10min) for 10hrs. At 10hrs cetrorelix acetate (3 mg) was given
followed by a secondary dose (0.25mg) 6hrs later. At this time, hourly IV
rFSH (30IU) was initiated and frequent blood sampling continued for
10hrs. LH and FSH were measured by immunoassay (Centaur XP, Siemens).
Baseline adjusted serum FSH values were used in non-compartmental anal-
ysis (WinNonlin) to assess clearance (CLss), steady state volume of distribu-
tion (Vss) and total FSH exposure. Pharmacokinetics were compared by two-
tailed, unpaired t test. Cetrorelix was measured by tandem gas chromatog-
raphy and mass spectrometry.

RESULTS: Baseline FSH levels were significantly lower in obese
compared to NW subjects. Cetrorelix suppressed FSH by 30% in both
groups. Serum cetrorelix concentrations trended lower in obese subjects
but were not significantly different (see Table). Despite equivalent IV dosing
and correction for baseline levels, the rate of FSH accumulation in serum and
total overall FSH exposure concentration was significantly lower in obese
women (p=0.01, for both). No differences in clearance or volume of distri-
bution were observed.

CONCLUSIONS: FSH pharmacokinetics and Cetrorelix concentrations
and efficacy were similar, implying that another factor or pharmacodynamic
effect underlies the disparate endogenous post-suppression FSH profiles.
This model of pulsatile, IV rFSH reveals a novel and clinically relevant, dif-
ference in pharmacodynamics between NW and obese women, which has not
been previously observed. Repeated IV boluses of rFSH, after GnRH
blockade, mimics endogenous FSH secretion but yields significantly lower
serum FSH levels in women with obesity.

Cetrorelix Minimum Maximum Area Under the
Levels (ng/mL) (ng/mL) Curve (ng*min/mL)
Normal Weight 32 8.0 2655.9

Obese 1.75 4.75 924.4

p Value 0.3 0.27 0.26
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LATING HORMONE IN WOMEN WITH POLYCYSTIC
OVARY SYNDROME AND MATCHED CONTROLS
ACROSS A WIDE BMI SPECTRUM. Malinda S. Lee,
MD, MBA,] Andrea Lanes, PhD,1 Andrey V. Dolinko, MD,2
Alexandra Bailin, MD," Elizabeth S. Ginsburg, MD.! ]Brigham and
Women’s Hospital Boston, MA; >Women and Infants Hospital and Warren
Alpert Medical School of Brown University, Providence, RI; 3Children’s
Hospital Los Angeles, Los Angeles, CA.

THE PHARMACOKINETICS OF FOLLICLE STIMU-

OBJECTIVE: Women with polycystic ovary syndrome (PCO) have an
increased ovarian responsiveness to exogenous recombinant follicle stimu-
lating hormone (rFSH); it is unknown how obesity may affect FSH absorp-
tion and response in the context of PCO. The objective of this study was to
compare pharmacokinetic and pharmacodynamic responses to rFSH between
lean and overweight/obese PCO subjects and age and BMI-matched normo-
ovulatory controls.

DESIGN: Prospective pilot study conducted in the clinical research center
of an academic hospital.

MATERIALS AND METHODS: Fourteen women with PCO by Rotter-
dam criteria aged 18-42y with BMI of 18.5-24.9 kg/m2 (normal) or 25.0-
40.0 kg/m?> (overweight/obese) and eleven normo-ovulatory controls
matched by age (+/- 3y) and BMI (+/- 2.5 kg/m?) were included. After an
initial hormone washout period of at least one month, participants were initi-
ated on combined oral contraceptive pills (COCPs) for 2-3 weeks. Following
a withdrawal from COCPs, participants were administered a single subcu-
taneous injection of 225IU rFSH and underwent serial blood draws over
the next 72 hours. The main outcome measures were the changes in serum
FSH and estradiol following rFSH injection.

RESULTS: Lean women exhibited significantly higher peak serum con-
centration of change in FSH from baseline (Cmax) when compared to over-
weight/obese women (p=0.01). Lean PCO subjects exhibited a significantly
higher area under the curve (AUC) of change in FSH when compared to over-
weight/obese PCO subjects (183.3 vs 139.8 IU*h/L, p=0.0002), and lean,
normo-ovulatory women had a significantly higher AUC of change in FSH
when compared to overweight/obese, normo-ovulatory women (193.3 vs
93.8 IU*h/L, p<0.0001). Lean PCO subjects similarly had the highest
AUC of change in estradiol (6,095 pg*h/mL), compared to lean normo-
ovulatory subjects (1,931 pg*h/mL, p<0.0001) and overweight/obese PCO
subjects (2,337 pg*h/mL, p<0.0001).

CONCLUSIONS: As previous studies similarly have shown, FSH absorp-
tion and maximum circulating concentrations are mediated by BMI, with
overweight/obese women having significantly lower Cmax FSH than women
with a normal BMI. In our study, which was able to compare the pharmaco-
kinetics and pharmacokdynamics of FSH between ovulatory and PCO sub-
jects across a wide BMI spectrum, overweight/obese PCO subjects
exhibited significantly higher FSH and estradiol levels following rFSH injec-
tion when compared to matched normo-ovulatory controls, but significantly
lower responses when compared to lean PCO subjects. These findings sug-
gest that PCO itself, in addition to BMI, also appears to mediate FSH absorp-
tion and metabolism.

SUPPORT: This work was conducted with support from the Department of
Obstetrics and Gynecology, Brigham and Women’s Hospital, Expanding the
Boundaries Grant; EMD Serono; Harvard Catalyst, The Harvard Clinical and
Translational Science Center.
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VERSUS TRADITIONAL PROTOCOL IN .
PATIENTS WITH POLYCYSTIC OVARY

SYNDROME. Anna Claire Reynolds, MD.,'

Heather R. Burks, MD,I Sarah Z. Gavrizi, MD,2 Katherine Boecking,
B.S.! 'University of Oklahoma Health Sciences Center, Department of Ob-
stetrics and Gynecology, Oklahoma City, OK; *University of Oklahoma
Health Sciences Center, Oklahoma City, OK.

LETROZOLE “STAIR-STEP” PROTOCOL

OBJECTIVE: Polycystic ovarian syndrome (PCOS) is the most common
cause of anovulatory infertility. Prior studies have shown that increasing
clomiphene citrate dosing in a “stair-step” fashion shortens time to ovula-
tion. Although it is an off-label use, patients with PCOS have improved
fertility outcomes with letrozole as compared with clomiphene citrate for
ovulation induction’. Stair-step dosing increase using letrozole is common
in clinical practice but not well studied?.

FERTILITY & STERILITY®

Primary: To evaluate time to ovulation using a letrozole stair-step protocol
versus traditional protocol in patients with anovulation secondary to PCOS.
Secondary: To evaluate time to pregnancy using a letrozole stair-step proto-
col versus traditional protocol in patients with anovulation secondary to
PCOS.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: Patients with anovulation and previ-
ously diagnosed PCOS by Rotterdam criteria who underwent ovulation in-
duction with letrozole were included from both the Reproductive Medicine
Network (RMN) database of patients in the PPCOSII study and our academic
REI clinic. Patients were separated into two groups: traditional (progestin-
induced withdrawal bleed between cycles if no ovulation with initial letro-
zole dose) and stair-step (no withdrawal bleed). Interval between the first
day of letrozole administration and the date of ovulation was measured
and compared in both groups. For patients who conceived, the time from
initiating letrozole treatment to positive pregnancy test was also measured
and compared.

Patient demographic data and the time to ovulation were evaluated using
Student’s t-test. Chi-squared test was used to compare the rate of ovulation
and pregnancy between groups.

RESULTS: 143 patients were included in this study: 35 patients in the
traditional protocol group and 108 in the stair-step protocol group. There
were no significant differences in patient demographics or pregnancy
rates. A significant difference in time to ovulation was noted, see table
below.

Traditional
Protocol n = 35

Stair-step

Protocol n=108  p-value

Ovulation (Y/N) 85.7% yes (n=30)

14.3% no (n=5)

83.3% yes (n=90) 0.74
16.7% no (n=18)

Time to ovulation 75.2 37.2 <0.01
(days)

Clinical pregnancy 34.3% yes (n=13) 30.6% yes (n=33) 0.47
(Y/N) 65.7% no (n=22)  69.4% no (n=75)

Time to pregnancy 111.4 87.3 0.15
(days)

CONCLUSIONS: To expedite ovulation in PCOS patients, with the
goal of expediting pregnancy, letrozole is often prescribed in a stair-
step fashion. Our findings suggest there is decreased time to ovulation
with a letrozole stair-step protocol, of 38 days on average, with similar
pregnancy rates. In conclusion, the dose of letrozole may be increased as
soon as nonresponse is noted, and menses is not required between cycles
in PCOS patients.

References: 1. Legro, R. S., R. G. Brzyski, et al. (2014). "Letrozole versus
clomiphene for infertility in the polycystic ovary syndrome.” N Engl J Med
371(2): 119-129.

2. Hurst, B. S., J. M. Hickman, et al. (2009). "Novel clomiphene "stair-
step” protocol reduces time to ovulation in women with polycystic ovarian
syndrome.” Am J Obstet Gynecol 200(5): 510 e511-514.

SUPPORT: None
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HIGH LIVE BIRTH RATES WITH LOW MULTIPLE
BIRTH RATES: OVER TWO DECADES’ EXPERIENCE .
OF PULSATILE GNRH PUMP USE FOR OVULATION
INDUCTION IN PATIENTS WITH FUNCTIONAL
HYPOTHALAMIC AMENORRHEA (FHA). Philipp Quaas, MD,'
Alexander M. Quaas, MD, PhD,2 Manuel Fischer, PhD,' Christian De
Geyter, MD.' 'University Hospital Basel Basel, Switzerland; *University
of California San Diego, San Diego, CA.

OBJECTIVE: To analyze the experience of treating patients with FHA
(functional hypothalamic amenorrhea) over the last 25 years using a subcu-
taneous pulsatile gonadotropin releasing hormone (GnRH) pump at a Swiss
university-based tertiary referral center.

DESIGN: Retrospective cohort study of all patients with FHA undergoing
ovulation induction using the GnRH pump between 1996 and 2020.

MATERIALS AND METHODS: Inclusion criteria for the study were a
diagnosis of FHA and treatment using a subcutaneous pump delivering pul-
satile gonadorelin acetate during the study period. Baseline characteristics
including age, BMI, smoking status, AMH, AFC, endocrine profiles, and
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lifestyle parameters including exercise were recorded. The primary outcome
was live birth rate (LBR) per treatment. Secondary outcomes included the
number of dominant follicles per cycle and ovulation rate per cycle attempt
(data available for 2014-2020), biochemical pregnancy rate (BPR), clinical
pregnancy rate (CPR), miscarriage rates and multiple pregnancy rates.

RESULTS: During the study period, 66 patients with FHA underwent a to-
tal of 82 separate treatment episodes involving 208 ovulation induction at-
tempts using the pulsatile GnRH pump. Baseline characteristics of the
study population included a mean age of 31.6 years, mean BMI of 20.2
kg/mz, and a mean serum AMH concentration of 35.2 pmol/l, equivalent
to 4.93 ng/ml. The ovulation rate per cycle attempt was 96% and monofollic-
ular ovulation (one follicle of >14 mm size at time of ovulation) was
observed in 67% of cycle attempts. In patients who conceived, the median
number of cycles necessary to achieve a clinical pregnancy was 2. The cumu-
lative CPR per treatment episode was 62/82 (76%) and the overall LBR per
treatment was 50/82 (61%)*. The miscarriage rate was 7/62 (11%). There
was one dizygotic twin pregnancy (multiple pregnancy rate 1/62 = 1.6%).
The mean infant birth weight in the cohort was 3249 g. No significant adverse
effects were reported by any of the patients in the study.

CONCLUSIONS: In patients with FHA, monofollicular ovulation can be
achieved in the majority of patients using the subcutaneous pulsatile GnRH
pump. The high observed cumulative live birth rates, with multiple preg-
nancy rates comparable to those in the general population suggest that the
pulsatile GnRH pump represents a safer, more physiologic alternative to
ovulation induction using injectable gonadotropins.

TABLE. Treatment outcomes in the study population

Clinical parameter Outcome (n/ %)

Monofollicular ovulation 31/46 (67%)

BPR per cycle 67/208 (32%)
CPR per cycle 62/208 (30%)
LBR per cycle 50/208 (24%)*

LBR per treatment episode
miscarriage rate
Multiple pregnancy rate

50/82 (61%)*
7162 (11%)
1/62 (1.6 %)

*5 pregnancies ongoing at time of submission.

References: [1] Gordon, C. M. (2010). Functional hypothalamic amenor-
rhea. New England Journal of Medicine, 363(4), 365-371.

[2] Quaas, A. M., & Legro, R. S. (2018). Pharmacology of medications
used for ovarian stimulation. Best Practice & Research Clinical Endocri-
nology & Metabolism.

SUPPORT: None.
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POSITIVE EFFECTS OF THYROID REPLACEMENT
THERAPY ON ART OUTCOMES IN WOMEN WITH
SUBCLINICAL HYPOTHYROIDISM WITH TPO*YE
ANTIBODIES. Maria Bustillo, M.D,I Ineabelle Collazo,
BS,2 Katherine L. Palmerola, BS, MD,2 Sabrina A. Gerkowicz, MD,2
Juergen Eisermann, M.D,' Nicholas Hendon, BS,”> Himanshu Arora,
PhD.? 'IVFMD South Florida Institute for Reproductive Medicine, MIAMI,
FL; ZIVFMD, South Florida Institute for Reproductive Medicine, Miami, FL;
3University of Miami Miller School of Medicine, Miami, FL.

OBJECTIVE: Thyroid function is critical to optimal reproductive function
in women; and thyroid disease may exert negative effects on ovulation, men-
strual function, and pregnancy success. Thyroid-stimulating hormone (TSH)
is the primary marker for thyroid function, stimulates the release of thyroxine
(T4) and tri-iodothyronine (T3) from the thyroid gland, exerting the meta-
bolic effects of the thyroid gland throughout the body. Serum TSH levels
and antithyroid antibodies are routinely screened in women with infertility.
In a previous study, we have shown that thyroid replacement therapy
(TRT) has significant effect on pregnancy outcomes in women with subclin-
ical hypothyroidism (TSH levels > 2.5 ulU/mL and </= 4.2 ulU/mL; SCH).
Whether antithyroid antibodies on thyroid replacement therapy in women
with SCH remains largely unexplored. In the current study we evaluated
whether TRT can overcome the adverse effects of antithyroid antibodies
on pregnancy outcome in women with SCH.

DESIGN: Retrospective study of 707 patients undergoing IVF.

ell ASRM Abstracts

MATERIALS AND METHODS: Patients were categorized into 3 groups.
Group 1, euthyroid, consisted of women who had pre-IVF TSH levels <2.5
ulU/mL. Patients with SCH were divided into two groups (Group 2 and 3)
based on whether or not they were given low dose thyroid supplementation
(treatment): group 2 included women with SCH who were not treated, and
group 3 included women with SCH who were treated. Additionally, all three
groups were classified into two subgroups based on thyroid peroxidase (TPO)
antibody levels: TPO negative (<11ng/ml) or TPO positive (>11ng/ml). All
women underwent standard IVF protocols following usual individualized
practice in our practice. IVF outcomes were compared between the three
groups using three-way ANOVA. GraphPad Prism (GraphPad Software)
was used for statistical analysis, with p<0.05 considered statistically
significant.

RESULTS: A total of 707 patients were included in the analysis. Group 1
(euthyroid) included 526 women: 454 patients were TPO negative (359 preg-
nant (P), 95 not pregnant (NP)) and 72 patients were TPO positive (54 P, 18
NP). Group 2 included 50 women: 42 patients were TPO negative (28 P, 14
NP) and 8 patients were TPO positive (3 P, 5 NP). Group 3 included 131
women: 87 patients were TPO negative (64 P, 23 NP) and 44 patients were
TPO positive (37 P, 7 NP). Three-way ANOVA analyses demonstrated that
women with SCH and TPO positive had significantly fewer pregnancies
compared to women with SCH who were TPO negative (p<0.001). However,
thyroid replacement therapy significantly improved the pregnancy outcomes
in patients with SCH that are TPO positive (p<0.0001). Importantly, the dif-
ference between pregnancy outcomes between patients in Group 1 versus
Group 3 is non-significant (p>0.05).

CONCLUSIONS: Our findings suggest that thyroid replacement therapy
has significant positive effects on ART outcomes in SCH women with posi-
tive TPO antibodies. Further in-depth studies are ongoing considering pa-
rameters such as the AMH, patient’s BMI etc and additional specific
treatment strategies which may have an additional effect on successful IVF
outcomes.

References: 1. Impact of BMI on pregnancy outcomes with respect to dif-
ferential TSH levels Bustillo, Maria et al. Fertility and Sterility, Volume 112,
Issue 3, €213 - e214

SUPPORT: This work was supported in part by the IVFMD, South Florida
Institute for Reproductive Medicine
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POLIDOCANOL/DOXYCYCLINE FOAM FOR
NONSURGICAL PERMANENT FEMALE CONTRA- .
CEPTION BABOON CONTRACEPTION STUDY: 18

MONTH DATA. Jeffrey T. Jensen, MD, MPH,I

Carol B. Hanna, Ph.D‘,l Shan Yao, M.D.,’z Philberta Y. Leung, Ph.D.,3
Nicholas M. Kiulia, MS,* Ov D. Slayden, PhD.” IOregon Health & Science
University Portland, OR; 2Oregon National Primate Research Center, Bea-
verton, OR; 3Oregon National Primate Research Center, BEAVERTON,
OR; “Department of Reproductive Health and Biology, Institute of Primate
Research, Nairobi, Kenya; 5Professor, Beaverton, OR.

OBJECTIVE: The addition of doxycycline to polidocanol foam increases
the rate of tubal occlusion. We sought to determine if a single transcervical
administration of polidocanol/doxycycline foam (PDF) would prevent preg-
nancy in female baboons and assess safety of treatment.

DESIGN: Controlled nonhuman primate cohort study.

MATERIALS AND METHODS: Healthy regularly cycling female ba-
boons underwent laparoscopy with chromopertubation for evaluation of
tubal patency and pelvic adhesions followed by transcervical infusion of
either 20 mL of 5% PDF (each 5 mL of foam contains 25 mg doxycycline;
n=12, 8 nulliparous, 4 parous), 20 mL of 1% control methylcellulose foam
(MC; n = 6, 5 nulliparous, 1 parous), or no additional treatment (Control;
n=06, all nulliparous). All of the females received an intramuscular injec-
tion of depomedroxyprogesterone acetate (DMPA, 2 mg/kg) after the
treatment. After recovery, females were socially-housed with males of
proven fertility, and observed for resumption of menstrual cyclicity and
evidence of mating. The primary outcomes was pregnancy through 18
months of follow-up. Secondary outcomes included histologic evaluation
of the fallopian tube, and peritoneal adhesions assessed at necropsy (PDF
group only).

RESULTS: All females resumed normal menstrual cycles and mating ac-
tivity within 3 months of treatment. After 15 months of regular cycles, 11/12
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(92%) of control females became pregnant (6/6 MC control, 5/6 untreated
control). Significantly fewer (2/12, 16%) pregnancies occurred in PDF-
treated females (p < .001, Fisher’s exact test). All of the pregnancies were
intrauterine. Both pregnancies in PDF-treated females occurred in nullipa-
rous females considered high-risk for failure; one progressed normally to
term and one underwent spontaneous abortion. Histologic evidence of bilat-
eral tubal occlusion (de-epithelialization, collagen obliteration of lumen)
developed in all of the PDF-treated females except for the two that became
pregnant (each with unilateral occlusion). New pelvic adhesions developed
in 11/12 of the PDF-treated females; of these 4/11 (36%) were dense. In
contrast, we found no new adhesions in a subset of control females (n=3)
evaluated at necropsy.

CONCLUSIONS: A single transcervical treatment with PDF prevented
pregnancy in most baboons, and resulted in histologic tubal occlusion that
appears permanent at 18 months. The new onset of pelvic adhesions appears
related to the addition of doxycycline, as these occurred uncommonly in a
prior baboon contraception study with polidocanol foam alone [Contracep-
tion. 2016;94(5):527-33].

SUPPORT: Bill and Melinda Gates Foundation OPP1191953
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BLEEDING PATTERNS FROM MONTHS 60 TO 72

OBIJECTIVE: Evaluate bleeding patterns during levonorgestrel (LNG) 52
myg intrauterine system (IUS) use beyond 5 years.

DESIGN: Prospective clinical trial.

MATERIALS AND METHODS: Nulliparous and parous women 16-45
years old received the Liletta® LNG 52 mg IUS in an IRB-approved multi-
center trial to evaluate efficacy and safety for up to 10 years. Bleeding assess-
ments after 24 months of IUS use occurred every 3 months, including
subjective flow evaluation and how the bleeding compared to pre-insertion
frequency or flow. For this analysis, we evaluated reported bleeding patterns
(none, “just spotting,” irregular or regular), comparison of frequency or flow
to baseline, and discontinuation for bleeding complaints over 3-month inter-
vals beginning at 60 months (5 years) and then for the following year (months
63 to 72). We performed chi-square test for trend to evaluate changes in pat-
terns over time.

RESULTS: The dataset included 707, 645, 563, 477 and 349 women
with bleeding pattern reports for months 58-60, 61-63, 64-66, 67-69,
and 70-72 at the time of the data cut. The heaviest flow in the prior 3
months is reported in the Table. Amenorrhea rates remained around
40%, ranging from 39.1-43.2% (p=0.75). Most women reported their
heaviest flow as none (amenorrhea) or spotting during each interval
(69.8-72.6%, p=0.30). Approximately 90% of women (87.2-90.4%,
p=0.58) reported their heaviest bleeding as none (amenorrhea), spotting,
or light bleeding per interval. Among women with any bleeding, most re-
ported spotting as the main pattern, ranging from 29.8-35.3% (p=0.41);
the remainder reported the main pattern as irregular (6.4-7.7%, p=0.84)
or regular (16.6-19.5%, p=0.52) during each interval. Approximately 1-
1.5% of users reported frequency or flow worse than pre-insertion patterns
and only 1 woman during months 58-60 and 1 during months 70-72 dis-
continued for a bleeding complaint considered an adverse event. Addi-
tionally, beginning after month 60, 1-2 persons per 3-month period
discontinued because of reduced menstrual suppression.

CONCLUSIONS: Bleeding patterns remain consistent in LNG 52 mg IUS
users from months 60 through 72 of use, with most women experiencing
amenorrhea, spotting or light bleeding. Discontinuation for a bleeding
complaint occurred in only 2/707 (0.3%) women during this period, and
another 6 (0.9%) discontinued for reduced menstrual suppression. Providers
and patients can be informed by this data that bleeding patterns remain favor-
able with use beyond 5 years.

FERTILITY & STERILITY®

Heaviest flow in prior 3 months

Month 60 Month 63 Month 66 Month 69 Month 72
n=707 n=645 n=>563 n=477 n=349
None 40.2% 40.8% 39.1% 43.2% 40.4%
Spotting 30.8% 31.8% 32.0% 26.6% 31.2%
Light 18.0% 17.8% 18.1% 17.4% 17.8%
Normal 9.2% 8.8% 9.2% 11.1% 9.5%
Heavy 1.8% 0.8% 1.6% 1.7% 1.1%

SUPPORT: Mediines360
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COMPARING THE CARDIOVASCULAR RISK OF
NORETHINDRONE ACETATE- AND LEVONORGES-
TREL-CONTAINING ORAL CONTRACEPTIVES: IS
THERE A DIFFERENCE? Clare Barnett, MBBS (Hons),
MPH, Sophia von Stockum, PhD, Anja Bauerfeind, PhD,
Klaas Heinemann, MD, PhD, MBA. ZEG Berlin GmbH Berlin, Germany.

OBJECTIVE: Norethisterone acetate (NETA) and levonorgestrel (LNG)
were two of the first progestins to be introduced for medical use. From a
research perspective, LNG is the first-choice progestin and it is accepted
by regulators as the gold-standard since it has been shown to not increase
the thromboembolic risks derived from the estrogen component. Combined
oral contraceptives containing norethindrone acetate (NETA) are widely
used in the US, and globally, and are recommended as first-line therapy
alongside LNG-containing pills. No robust data is currently available directly
comparing the cardiovascular risk profiles of LNG and NET/NETA.

DESIGN: A pooled analysis to directly compare the safety of NETA and
LNG in pills containing ethinyl estradiol (EE) <30 mcg.

MATERIALS AND METHODS: We pooled cohorts of NETA (EE <30
mcg) and LNG (EE <30 mcg) users from four large prospective, controlled,
non-interventional, cohort studies in 14 European countries, US and Canada.
Baseline characteristics, including reproductive, contraceptive and medical
history, were summarized using descriptive statistics. Propensity score sub-
classification was applied to balance baseline characteristics between co-
horts. Time-to-event analysis of venous and arterial thromboembolic events
was carried out based on the extended Cox model to calculate crude and
adjusted hazard ratios with 95% confidence intervals.

RESULTS: Overall, 235,437 study participants who were followed up
for a total of 571,163 WY of exposure were included in the pooled data-
set. Among these, 40,142 women were users of NET/NETA (EE <30ug)
and 39,098 women were users of LNG (EE<30ug), contributing 61,976
and 84,816 WY of observation, respectively. The prevalence of prog-
nostic factors at baseline showed typical characteristics of US and Euro-
pean COC user populations regarding age structure, socioeconomic and
life-style factors and cardiovascular risk factor. In total, 43 validated
VTE events in 61,976 WY occurred in the NET/NETA (EE<30ug)
user cohort, and 75 VTE events during an observation time of 84,816
WY in the LNG (EE<30ug) user cohort. Study participants taking
NET/NETA (EE<30ug) had a similar risk of encountering a VTE
(IR: 6.9; 95% CI, 5.0-9.3 per 10,000 WY) to study participants taking
LNG (EE<30ug) (IR: 8.8; 95% CI, 7.0-11.1 per 10,000 WY). A
time-to-event analysis of the VTE data was carried out based on the
extended Cox model. Validity of the model was demonstrated by the
standardized differences summarized over strata as weighted average
yielded upon PS sub-classification, which were consistently <0.25 and
mostly <0.1. A comparison between NETA vs LNG showed no signifi-
cant difference in the risk of venous thromboembolism: adjusted hazard
ratio 0.73 (95% CI 0.48-1.11). A similar result was observed considering
the risk of arterial thromboembolism (adjusted hazard ratio 0.89 [95% CI
0.42-1.89]).

CONCLUSIONS: Low-dose oral contraceptives containing NETA and
LNG are associated with similar low risks of venous and arterial disease.
This analysis provides reassurance for both women and clinicians regarding
the safety of contemporary oral contraceptives.
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SUPPORT: Analysis of pooled dataset was supported by a grant from My-
ovant Sciences. Dataset is owned by ZEG Berlin GmbH.
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CIATED WITH AMH LEVELS. Sharon Briggs, PhD,
Talia Shirazi, MA, Avner Hershlag, MD. Modern Fertility
San Francisco, CA.

DURATION OF CONTRACEPTIVE USE IS NOT ASSO-

OBJECTIVE: To estimate the effect of length of contraceptive use on anti-
Mullerian hormone (AMH) levels in reproductive-age women.

DESIGN: Prospective analysis of serum AMH levels and survey data.

MATERIALS AND METHODS: The study included a subset of cus-
tomers who used an at-home fertility hormone test between June 2018 and
April 2020 (n = 2,358). Participants were between 21 and 46, consented to
research, had not reported a previous diagnosis of polycystic ovary syndrome
or primary ovarian insufficiency, and were currently using either the levonor-
gestrel IUD (LNG-IUD), implant, combined oral contraceptive (COC), or
vaginal ring. The duration of contraceptive use was self-reported and ranged
from 1-3 months up to more than 20 years.

We performed three linear regressions per contraceptive method to eval-
uate the relationship between the length of contraceptive use and log-trans-
formed AMH levels. Since three regressions were run per contraceptive
group, the threshold for statistical significance (a = 0.05) was set to 0.017
to adjust for multiple comparisons. We subsequently grouped short-term
use and long-term use participants into binary categories or bins and
compared mean AMH levels for each contraceptive use group.

RESULTS: Our cohort included 807 women using the LNG-IUD, 112 us-
ing the implant, 1,109 using a COC, and 165 using the vaginal ring. There
were no statistically significant associations between length of contraceptive
use and adjusted AMH levels for any contraceptive method. This was true in
regressions of the entire sample and when we limited the sample to just short-
term users or just long-term users.

When the length of contraceptive use was treated as a binary variable
(short-term <1 year or long-term 1+ years) or was grouped into categories
spanning approximately 5 years, no statistically significant effects were
observed for any contraceptive method.

CONCLUSIONS: It is known that AMH levels are lower in women using
hormonal contraceptives when compared to women who aren’t. However,
this study shows that the duration of contraceptive use is not associated
with any additional variation in AMH levels. We observe no impact of either
long or short term usage on AMH levels for any of the contraceptive methods
included in this study. These results are reassuring since it is still widely
believed among physicians and patients alike that long term contraceptive
use suppresses ovarian reserve more than short term use, particularly in users
of COC.

Women are increasingly seeking testing of their ovarian reserve while re-
maining on contraceptives to prevent pregnancy. Reasons for getting tested
for AMH while on contraceptives are varied and include seeking proactive
hormone assessments, getting information about time to menopause, egg
freezing, or donating eggs. Having to stop contraception to test ovarian
reserve may be unwanted or inconvenient. By better understanding the effects
of contraceptives on AMH, women will have more options when pursuing this
testing, and physicians will be better equipped to interpret the results.
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OBJECTIVE: IUDs are an effective form of contraception, and the most
common levonorgestrel (LNG) IUD has an FDA indication for heavy men-
strual bleeding. We assessed the risk of IUD expulsion and uterine perfora-
tion in women with and without a recent diagnosis of menorrhagia.

DESIGN: APEX IUD was a retrospective cohort study that used electronic
health records from three Kaiser Permanente sites (Northern California,
Southern California, Washington) and Regenstrief Institute (Indiana).

MATERIALS AND METHODS: This study included 228,834 women
aged <50 years with an IUD inserted from 2001-2018 without a delivery
in the prior 52 weeks (including nulliparous women). Diagnosis of menor-
rhagia was identified via ICD code within 12 months before IUD insertion.
Expulsion included complete and partial (IUD in cervical canal). Perforation
was defined as complete (in pelvis or abdomen) or partial (embedded in my-
ometrium). Crude incidence rates, hazard ratios adjusted for confounding
with propensity scores via Cox regression, and 95% confidence intervals
(CI) were estimated.

RESULTS: Expulsions occurred more often among women with a menor-
rhagia diagnosis. Among 31,600 women with menorrhagia, 2% of IUD inser-
tions were copper; and among 197,234 women without menorrhagia, 20%
were copper. The expulsion rate among those without menorrhagia was lower
for those with LNG versus copper IUDs. For those with menorrhagia, expul-
sion was lower in the few with copper IUDs. Perforation rates were higher
among women with menorrhagia but low in all groups. After adjusting for
confounding, women with menorrhagia had a 2.84-fold increased risk of
expulsion and a 1.53-fold increased risk of perforation over women without.

Incidence, Adjusted

Per 1,000 Hazard

Person- Person-Years Ratio
Years # Events  (95% CI) (95% CI)

IUD Expulsion

Menorrhagia 62,405 2,497 40.0 (38.5, 41.6) 2.84 (2.66, 3.03)
LNG 60,053 2,450 40.8 (39.2,42.5) —
Copper 1,505 32 21.3(14.5, 30.0) —

No menorrhagia 390,598 4,265 10.9 (10.6, 11.3) Ref

LNG 306,268 3,031 9.9 (9.6, 10.3) —
Copper 79,930 1,197 15.0(14.1, 15.9) —
Menorrhagia 62,405 61 0.98 (0.75, 1.26) 1.53 (1.10, 2.13)
LNG 60,053 58 0.97 (0.73, 1.25) —
Copper 1,505 2 1.33(0.16, 4.80) —

No menorrhagia 390,598 248 0.63 (0.56, 0.72) Ref

LNG 306,268 185 0.60 (0.52, 0.70) —
Copper 79,930 59 0.74 (0.56, 0.95) —

CONCLUSIONS: Increased rates of expulsion and perforation with
menorrhagia may be due to physiological differences related to menorrhagia
including adenomyosis and uterine fibroids. Providers should be aware of
these risks for patient counseling and exercise caution at the time of insertion.
‘We recommend informing women regarding the higher risk of IUD expulsion
and the importance of recognizing expulsion in prevention of unwanted
pregnancy.

SUPPORT: This work was funded by Bayer AG which produces one of the
IUD types under study, and some of the authors are employees of that com-

pany.
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OBJECTIVE: EVOI100 is an investigational antimicrobial vaginal pH
regulator that is a non-hormonal, woman-controlled, water-based vaginal
gel for prevention of sexually transmitted infection. To better understand
the effects of use on sexual satisfaction and function, questionnaires were
administered to women receiving EVO100 in the phase 2B/3 AMPRE-
VENCE trial (NCT03107377) at each study visit.

DESIGN: AMPREVENCE was a randomized, multicenter, US-based,
double-blinded, placebo-controlled trial conducted over 16 weeks in women
aged 1845 years who had been treated for chlamydia or gonorrhea <16
weeks before enrollment. Women were randomized to receive EVO100 or
placebo vaginal gel. Primary and secondary efficacy endpoints were preven-
tion of urogenital chlamydia and gonorrhea, respectively. Women’s sexual
satisfaction and function with EVO100 was an exploratory endpoint.

MATERIALS AND METHODS: To assess sexual satisfaction/function,
questionnaires were administered at enrollment and at Visit 5. Women re-
ported how EVO100 use impacted their sex life since their last study visit
and provided responses on the Sexual Function Questionnaire (SFQ) and
for item 10 on the Female Sexual Function Index (FSFI). All results were
summarized using frequency and percentage.

RESULTS: AMPREVENCE enrolled 860 women randomized 1:1 to
EVO100 (n=426) or placebo (n=434). At Visit 5, most of the women
receiving EVO100 (51%, 140/273) reported a positive impact on their sex
life or “no difference” (45%, 124/273) since their last study visit. With
EVO100, more women reported no difficulty maintaining lubrication until
completion of intercourse (74%, 203/274) at Visit 5 compared with baseline
(68%,239/350). Most women receiving EVO100 surveyed at Visit 5 reported
improvements in various sexual function measures compared with baseline
and reported no vaginal dryness during sexual activity (67% [181/272] vs
53% [184/349]); no pain during intercourse (71% [192/272] vs 58% [204/
350]); no vaginal tightness (49% [133/272] vs 37% [131/350]); and ability
to orgasm in the past month (67% [181/272] vs 57% [200/350]). Overall,
91 of 426 women randomized to EVO100 discontinued the study early; of
these, 25 provided responses to the sexual impact question and to FSFI,
and 24 provided responses to the SFQ. Of women who terminated the study
early and reported an impact of EVO100 on their sex life, 44% (11/25) and
48% (12/25) reported a positive impact or no difference in their sex life,
respectively, since their last study visit. Women who terminated the study
early also described improvements in sexual function measures and reported
no vaginal dryness during sexual activity (79%, 19/24); no pain during inter-
course (67%, 16/24); ability to orgasm (63%, 15/24); and no vaginal tightness
(42%, 10/24) in the past month.

CONCLUSIONS: In AMPREVENCE, healthy women receiving EVO100
reported positive impact on their sexual satisfaction, maintained lubrication,
and reported improvement in many sexual function measures.

SUPPORT: Evofem Biosciences, Inc.
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INSEMINATION OF FRESH VERSUS CRYOPRE-
SERVED ANONYMOUS DONOR OOCYTES- WHICH
HAS A BETTER LIVE BIRTH RATE? A SART CORS
ANALYSIS. Rachel M. Whynott, M.D.,l Karen M. Summers, MPH
CHES,2 G. David Ball, PhD,'{ Bradley J. Van Voorhis, MD,’
Amy E. Sparks, PhD.* 'University of Towa Hospitals and Clinics Towa
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FRESH EMBRYO TRANSFER FOLLOWING IN VITRO .

OBJECTIVE: To determine if transfer of fresh embryos derived from fresh
anonymous donor oocytes yields a higher live birth rate compared with cry-
opreserved (cryo) oocytes.

DESIGN: Historical cohort study.

MATERIALS AND METHODS: All anonymous donor oocyte recipient
cycles undergoing fresh embryo transfer on day 5 in the United States
from 2014-2016 using the SART CORS database were included. Demo-
graphics were analyzed using t-test or Chi-square as appropriate. Generalized
estimating equations were used for modeling to determine predictors of live
birth, using Bayesian Information Criterion (BIC) to select the best model.

RESULTS: 24,663 transfers met inclusion criteria. 16,073 were transfers
from fresh embryos created from fresh oocytes, and 8,590 were fresh em-
bryos from cryo oocytes. Age, body mass index (BMI), gravidity, and parity

FERTILITY & STERILITY®

were clinically similar between recipients using fresh oocytes compared with
cryo oocytes. Most patients using donor oocytes identified as white non-His-
panic (66.9%), followed by Asian (13.7%), then black non-Hispanic (9.3%),
and Hispanic (7.2%). When compared to other races, a larger proportion of
black non-Hispanic women used cryo oocytes (37.2%), whereas a smaller
proportion of women of Asian descent used cryo oocytes (19.9%)
(p<.001). Intended parents using gestational carriers were more likely to
use fresh oocytes than those not using gestational carriers (75.5% vs
64.6%, p<0.001). Cryo oocyte cycles were more likely to have only one em-
bryo for transfer (9.5% vs 3.1%), while fresh oocyte cycle were more likely to
utilize elective single embryo transfer (42.5% vs 37.8%) and cryo oocyte cy-
cles were more likely to involve transfer of more than 2 embryos (2.2% vs
1.2%)(p<0.001). Fresh oocyte cycles resulted in more surplus embryos
available for cryopreservation after completion of fresh embryo transfer
(4.55 vs 1.16, p<0.001).

The live birth rate using fresh oocytes was 58.3% versus 49.9% using cryo
oocytes (p<0.001). Negative predictors of live birth included utilization of
cryo oocytes (OR 0.744, 95% C1 0.674-0.821, p<0.001), black non-Hispanic
race (OR 0.597, 95% CI 0.509-0.700, p<0.001), Asian race (OR 0.752, 95%
CI10.653-0.867, p<0.001), and increasing oocyte recipient BMI (OR 0.913,
95% C10.876-0.952, p<0.001). Other factors in the model included age, His-
panic ethnicity, multiracial status, number of embryos transferred on day 5,
and unexplained infertility diagnosis. For cycles utilizing fresh oocytes, num-
ber of live born was 1.28 £ 0.46, versus 1.21 £ 0.42 for cryo oocytes (mean
difference 0.07 (CI 0.05-0.09), p<0.001).

CONCLUSIONS: Live birth rate is higher with use of fresh oocytes versus
cryo oocytes in fresh embryo transfer cycles in anonymous donor oocyte re-
cipients. Negative predictors of live birth include black non-Hispanic or
Asian race, and increasing BMI.

References: N/a

SUPPORT: None
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OBIJECTIVE: To assess associations between insurance mandates for
fertility care and indications for PGT over time.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Fresh autologous IVF cycles from the
2007-2016 SART registry were analyzed in two time periods due to
changes in SART cycle definitions in 2013. Given the introduction of
“other” indication for PGT in 2009, we limited our analysis to 2009-
2016. Frozen, cancelled, and banking cycles were excluded. Fertility
clinics were categorized by level of insurance coverage mandated in their
state: comprehensive, partial, and no coverage. Indications for PGT were
categorized hierarchically as follows: genetic, balanced translocation,
HLA typing, elective sex selection, aneuploidy, and other. Log binominal
regression was used to analyze change in indication for PGT over time
relative to mandate type.

RESULTS: 99,726 cycles were included. The median age of women utiliz-
ing PGT remained fairly constant over time (37 years), and median ages by
mandate were comparable. The most common indication for PGT across all
years was aneuploidy. For most indications, state mandate impacted the rate
of change in indication. No coverage states had a greater decline in propor-
tion of genetic cycles, and there were no statistically significant differences
between comprehensive and no coverage states for HLA typing. For both pe-
riods, elective sex selection was more commonly used in states with no
coverage (p<0.0001). Additionally, the yearly proportion of cycles for elec-
tive sex selection decreased significantly over both periods (8 = -0.24, SE =
0.01, p<0.0001 and g8 = -0.18, SE = 0.02, p<0.0001), although the number
of elective sex selection cycles increased.

CONCLUSIONS: This is the first study to examine differences in PGT
indication by insurance mandate and the first to examine trends over a period
longer than two years. Our findings suggest indications for PGT have
changed over time and vary by level of insurance coverage for fertility. As
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Period 1 2

Year 2009 2010 2011 2012 2013 2014 2015 2016
Aneuploidy 1331 (36.8) 1480 (38.4) 1537 (35.5) 1522 (34.5) 1657 (33.7) 8297 (51.7) 15183 (59.0) 20029 (54.4)
Elective Sex 833 (23.0) 875 (22.7) 930 (21.5) 625 (14.2) 518 (10.5) 1312 (8.2) 1837 (7.1) 2170 (5.9)
Genetic 861 (23.8) 893 (23.2) 980 (22.6) 1061 (24.1) 938 (19.1) 1576 (9.8) 1804 (7.0) 1844 (5.0)
Translocation 331 (9.2) 325 (8.4) 516 (11.9) 816 (18.5) 1116 (22.7) 2694 (16.8) 2585 (10.0) 3703 (10.1)
HLA Typing 50 (1.4) 54 (1.4) 61 (1.4) 33 (0.7) 18 (0.4) 57 (0.4) 91 (0.4) 110 (0.3)
Other 208 (5.8) 228 (5.9) 307 (7.1) 350 (7.9) 674 (13.7) 2122 (13.2) 4243 (16.5) 8941 (24.3)

Legend: Values are n (% of PGT cycles that year).

PGT utilization increases, it is vital we understand how and why PGT is
applied in order to better understand outcomes.

SUPPORT: The Center for Administrative Data Research is supported in
part by the Washington University Institute of Clinical and Translational Sci-
ences grant UL1 TR002345 from the National Center for Advancing Trans-
lational Sciences (NCATS) of the National Institutes of Health (NIH) and
Grant Number R24 HS19455 through the Agency for Healthcare Research
and Quality (AHRQ).
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MONE (GNRH) VIA SUBCUTANEOUS PUMP FOR
THE TREATMENT OF PRIMARY AMENORRHEA
ASSOCIATED WITH HYPOGONADOTROPIC
HYPOGONADISM. James H. Liu, M.D.,'! Masakazu Ando, PhD,’
Patrick W. Heiser, PhD.> "UH MacDonald Women’s Hospital Cleveland,
OH; 2Ferring Pharmaceuticals, Inc, Parsippany, NJ.

PULSATILE GONADOTROPIN RELEASING HOR- .

OBIJECTIVE: To compare the ovulation rate in women with primary
amenorrhea, hypogonadotropic hypogonadism (HH) randomized to three
GnRH doses (10, 15, 20 ug per pulse) delivered subcutaneous every 90 mi-
nutes with the LutrePulse OmniPod Pump versus a placebo control.

DESIGN: Multicenter, double-blind, randomized, placebo-controlled
trial.

MATERIALS AND METHODS: Reproductive-aged women with pri-
mary amenorrhea, hypogonadotropic hypogonadism and a negative proges-
tin challenge test were randomized to receive one of three GnRH doses or
placebo. Baseline serum FSH and LH were <5 IU/L. Follicular and endome-
trial development were monitored by transvaginal ultrasound until a domi-
nant follicle of >18 mm mean diameter and normal endometrium
(thickness and pattern) were confirmed. If a dominant follicle was not
observed after 21 days or if menses occurred, treatment was discontinued.
Urine luteinizing hormone tests were used to time sexual intercourse. The
primary endpoint was ovulation rate, defined as either a serum progesterone
>6 ng/mL, positive 3-hCG, or presence of a gestational sac. An adaptive
design included interim analyses that allowed for trial continuation, early
success, or stop for futility by utilizing pooled 15 and 20 ug efficacy versus
placebo as the primary analysis.

RESULTS: Across 24 trial sites, 39 subjects were randomized (N: 10, pla-
cebo; 10, 10 ug; 9, 15 ug; 10, 20 ug per pulse) and is one of the largest trials
in this rare patient population. Demographics were similar across treatment
arms with mean age 30.2 years and BMI 25.9 kg/m?. Mean treatment dura-
tion days were 21.1, 23.8, 34.4, and 32.0 for the placebo, 10, 15, and 20 ug
doses, respectively. The pooled ovulation rate with LutrePulse 15 ug and 20
ng was 50.0% compared to 0% with placebo with p-value for the comparison
of 0.0120, i.e. below a pre-defined success threshold of 0.0130 allowing for
early trial termination for efficacy success at the first interim analysis with 37
subjects (N: 10, placebo; 9, 10 ug; 9, 15 ug; 9, 20 ug). One subject who did
not complete 14-day pituitary priming in the 10 ug group was excluded from
the efficacy analysis. A significant difference in the number of follicles with
mean diameter > 14 mm was seen on treatment day 18 for 15 ug versus pla-
cebo (p = 0.0143), and 20 ug versus placebo (p = 0.0060). Biochemical
pregnancy was achieved in 8 subjects (3 in the 15 ug group and 5 in the
20 ug group), of these, 7 subjects (2 in the 15 ug group [22.2%] and all 5
in the 20 ug group [50.0%]) achieved a live birth in the final efficacy dataset
(N=38). The most frequently reported adverse events were breast tenderness
(2 events reported by 2 subjects in the 15 ug group and 2 events reported by 2
subjects in the 20 ug group) and hot flush reported by 3 subjects (2 events
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reported by 1 subject in the 15 ug group and 2 events reported by 2 subjects in
the 20 pg group).

CONCLUSIONS: LutrePulse administered as subcutaneous pulsatile in-
jections with the OmniPod pump in doses of 10 ug, 15 ug, and 20 ug was
well-tolerated, the pooled 15 and 20 ug doses were superior to placebo for
the primary endpoint, ovulation rate, and the highest live birth rate was
observed in subjects treated with the 20 ug dose.

SUPPORT: Ferring Pharmaceuticals, Inc. Parsippany, NJ
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SELF-CORRECTION OF MOSAICISM IN HUMAN
SELF-ORGANIZING GASTRULOIDS AS POTENTIAL .
EXPLANATION FOR NORMAL BIRTHS AFTER
TRANSFER OF CHROMOSOMAL-ABNORMAL
EMBRYOS. Min Yang, PHD,' Tiago Rito, PhD,’ Jeffrey Naftaly, BA,!
Jianjun Hu, MD,2 David F. Albertini, PhD, MS,2 David H. Barad, MD,
MS,2 Ali H. Brivanlou, PhD,] Norbert Gleicher, MD.? 'Rockefeller Univer-
sity New York, NY; 2Center for Human Reproduction, New York, NY; 3Cen-
ter for Human Reproduction, Foundation for Reproductive Medicine,
Rockefeller University, Medical University Vienna, New York, NY.

OBJECTIVE: To recapitulate in in vitroin self-organizing human “gastru-
loids "the consequences of aneuploidy in cell fate determination during early
human development and investigate a putative aneuploidy-correcting mech-
anism, suggested by birth of normal offspring following transfer of chromo-
somal-abnormal embryos.

DESIGN: Experimental study.

MATERIALS AND METHODS: We induced aneuploidy in the human
embryonic stem cell line (RUES2) by reversion (0.5uM) treatment for 48
h. Both, induced aneuploid RUES2 and control euploid RUES, were used
to generate gastruloids. To induce gastruloid differentiation, the cells grown
on a micropattern in culture dishes were cultured with 2 ml induction me-
dium (MEF-CM supplemented with 20 ng/ml bFGF, 100 pg/ml normocin,
and 50 ng/ml BMP4) for 48 h. To generate mosaic human gastruloids, we
treated fluorescence-tagged RUES?2 line (VENUS-H2B) with reversine to
generate aneuploidy line and mixed the cells at different ratios with the
parental non-tagged RUES2. We used three mixing ratios: 1:3 (25% of aneu-
ploid cells), 1:1(50%), and 3:1(75%) of reversine-treated RUES2 (VENUS-
H2B). After immunofluorescent staining, quantification of VENUS-H2B line
for different cell fates was performed in ImageJ.

RESULTS: In response to BMP4, euploid RUES?2 cells differentiated and
generate embryonic and extraembryonic fates that patterned in radially sym-
metrical domains with ectoderm (SOX2+) at the center, extraembryonic
(GATA3+) and mesoderm (BRA+) in between. However, when aneuploid
RUES2 cells were used to generate gastruloids, almost all cells were
GATA3+, suggesting global conversion to extraembryonic tissue. SOX2
and BRA domains were largely absent.Strikingly, mixture with euploid
cell were able to rescue the self-organization of aneuploid gastruloids.
‘When aneuploid cells comprised 25% of the cell population, the gastruloids
exhibited self-organization of completely normal spatial patterning. The
mosaic micropatterned colonies containing 50% and 75% of aneuploid cells
were also able to form gastruloids with normal self-organization of all line-
ages. However, the higher the aneuploidy ratio, the smaller the SOX2 terri-
tory became. Compared with euploid cells, a significantly lower
percentage of aneuploid SOX2+ cells (18.32 %, 15.79%, 27.16% lower for
1:3, 1:1, 3:1 ratio, respectively) and significantly higher percentage of aneu-
ploid GATA3+ cells (16.90 %, 17.22%, 30.02% higher for 1:3, 1:1, 3:1 ratio,
respectively) were found in the mosaic gastruloids.
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CONCLUSIONS: Results of this first analysis of aneuploid cell fate in hu-
mans demonstrate that aneuploidy exhibits a lineage preference during early
specification. A small fraction of euploid cells in the mosaic gastruloid is suf-
ficient to generate a normal self-organizing circular patterns, with aneuploid
cells preferentially allocated to the trophectodermal layer. These findings
offer a putative explanation for delivery of chromosomal-normal pregnancies
after transfer of chromosomal-abnormal embryos, diagnosed by trophecto-
derm biopsy.

SUPPORT: Intramural funds from The Center for Human Reproduction
and Rockefeller University.
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MENOPAUSE AMONG WOMEN WITH POLYCYSTIC
OVARY SYNDROME (PCOS). Jacob Christ, MD,'
Genevieve S. Neal-Perry, M.D., Ph.D.? 'University of Washing-
ton, Seattle, WA; 2University of North Carolina, Chapel Hill, NC.

RISK OF CARDIOVASCULAR DISEASE AFTER

OBJECTIVE: Women with PCOS have increased rates of premenopausal
cardiometabolic dysregulation, however it is not clear if this baseline
dysfunction results in increased risk of cardiovascular disease (CVD) after
menopause. This study sought to prospectively assess risk of cardiovascular
disease after menopause among women with and without PCOS using a vali-
dated prospective multicenter cohort.

DESIGN: A secondary analysis of data from the prospective cohort study,
Study of Women’s Health Across the Nation (SWAN).

MATERIALS AND METHODS: Enrollment criteria included age 42-52,
presence of a uterus, at least one ovary and a spontaneous menstrual period
within the past three months. Inclusion criteria for secondary analysis included
complete data on baseline menstrual status and total testosterone, and at least
one follow-up visit after menopause. Menopause was defined as date of final
menstrual period. Among those without a recorded final menstrual period, 51
years of age (or 1 year after enrollment if 51 years or older at time of inclusion)
was used to impute date of menopause. Postmenopausal outcomes included self-
reported postmenopausal cardiovascular disease events as well as calculated
Framingham 10-year risk score, Atherosclerotic cardiovascular disease
(ASCVD) risk score and General cardiovascular risk score. PCOS cases were
defined as presence of both biochemical hyperandrogenism and a history of
irregular menses and non-PCOS cases were defined as a lack of both features.
Between groups comparisons were completed using Student’s t-test and Chi-
squared test. Associations between PCOS diagnosis and CVD events as well
as calculated CVD risk scores were assessed using a multivariable Cox propor-
tional hazards model and linear regression models respectively.

RESULTS: 174 women with PCOS and 1166 women without PCOS met
criteria for inclusion. At baseline women with PCOS more frequently
smoked cigarettes (22.0% vs 12.7%), had higher body mass index (BMI)
(31.3£8.6 vs 26.746.5 kg/m?), systolic blood pressure (120.7+19.7 vs
115.8£16.3 mmHg), total cholesterol (202+38 vs 192433 mg/dl), and fast-
ing blood glucose (103.7+44.6 vs 89.24+21.8 mg/dl) p < 0.01 for all compar-
isons. Independent of age at enrollment, baseline BMI, smoking status and
race, women with PCOS had a significantly greater odds of a CVD event after
menopause (odds ratio (95% CI), 1.6 (1.1-2.4)). Independent of age at enroll-
ment, baseline BMI, smoking status, race and age at follow up, PCOS diag-
nosis significantly associated with General cardiovascular risk score (8 (95%
CI)) (1.1 (0.3-2.0)) and ASCVD risk score (0.01 (0.0-0.2)), but not Framing-
ham 10-year risk score (0.19 (-0.2-0.6)).

CONCLUSIONS: PCOS diagnosis prior to menopause appears to confer
an increased risk of cardiovascular disease after menopause. Women with
PCOS should have increased monitoring to help reduce risk of long-term dis-
ease even after the menopausal transition.
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PRIMARY OVARIAN INSUFFICIENCY HAS STRONG |
HERITABILITY, EVEN AMONG DISTANT RELA- .
TIVES; RESULTS OF A MULTIGENERATIONAL
GENEALOGICAL OBSERVATIONAL STUDY.

Lauren Elizabeth Verrilli, MD, Erica Johnstone, MD, Corrine K. Welt, MD,

Kristina Allen-Brady, Ph.D., MSPH. University of Utah Salt Lake City, UT.
OBJECTIVE: To determine the heritability of primary ovarian insuffi-

ciency (POI) on a population level through examination of multigenerational
genealogical information linked to electronic medical records.

FERTILITY & STERILITY®

DESIGN: Case Control Study.

MATERIALS AND METHODS: POI cases were identified from 1995 to
2019 using electronic medical records from the two major healthcare sys-
tems in Utah (University of Utah Health and Intermountain Healthcare),
which provide approximately 80% of all healthcare to Utahns. POI cases
were identified using ICD9 256.31, 256.39 and ICD10 E28.31, E28.39,
and elevated FSH > 20 IU/L or AMH <0.08 ng/mL before the age of
40 years. We excluded women who had a hysterectomy, oophorectomy,
endometriosis with pelvic surgery, pelvic radiation or chemotherapy
before the diagnosis of POI and those with systemic lupus erythematosus
or other disorders treated with cyclophosphamide using ICD codes, lab re-
sults, medication lists, cancer treatment and surgical data (using CPT co-
des). All medical records at the University of Utah were then examined to
ensure that each subject fulfills the POI diagnosis. These cases were then
linked to genealogy information extending back to the 1700s using the
Utah Population Database (UPDB). All POI cases were required to have
genealogy information available for 12 of 14 immediate ancestors (par-
ents, 4 grandparents, and 6/8 great grandparents). Expected number of
affected relatives were calculated based on matched (by age, sex, and
birthplace) population rates of POI. Consanguinity rates in the Utah pop-
ulation have been determined to be the same as, or lower than, United
States rates.

RESULTS: A total of 857 POI cases were identified. The table below re-
ports number of relatives of a specific type, observed and expected number of
affected relatives, p-value, relative risk (RR) and 95% confidence interval
(CI). We observed a significantly increased risk of POI among first, second,
and third-degree relatives.

CONCLUSIONS: We observed a strong heritability for POI, even in
distant relatives, suggesting a genetic component to the ovarian lifecycle
and ovarian insufficiency. While a few causative genes for POI have been
identified mostly in consanguineous families, there is an opportunity to study
POI genetics in non-consanguineous families.

Familial POI Cases Observed in Utah Population Database
Relationship # Relatives Observed Expected p-value RR 95% CI

1* Degree 4632 14 4.67 <0.0004 3.00 1.64-5.03
2" Degree 10612 12 553 <0.011 2.17 1.12-3.79
3" Degree 23270 27 16.65 <0.015 1.62 1.07-2.36

SUPPORT: This study is funded by a NICHD grant: 1RO1HD099487-01
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URINARY PHTHALATE METABOLITE CONCENTRA-
TIONS ARE INVERSELY ASSOCIATED WITH FOLLIC- .
ULAR FLUID ANTI-MULLERIAN HORMONE
CONCENTRATIONS IN WOMEN UNDERGOING
FERTILITY TREATMENT. Caitlin R. Sacha, MD,] Irene Souter,
MD,' Jorge E. Chavarro, MD, Sc.D.,> Jennifer B. Ford, RN,’
Paige L. Williams, PhD.’ Shruthi ~ Mahalingaiah, M.D.,>
Patricia K. Donahoe, MD,} Russ Hauser, MD, MPH, Sc.D.,2
David Pépin, PhD,” Lidia Minguez-Alarcén, PhD.” '"MGH Fertility Center
Harvard Medical School, Boston, MA; 2Harvard T.H. Chan School of Public
Health, Boston, MA; 3MGH Pediatric Surgical Research Laboratories, Bos-
ton, MA.

OBJECTIVE: We previously showed that anti-miillerian hormone (AMH)
concentrations in pre-ovulatory follicular fluid (FF) positively correlated
with serum AMH, a commonly used marker of ovarian reserve, and associ-
ated with improved pregnancy outcomes among women undergoing fertility
treatment. Thus, identifying modifiable lifestyles, such as environmental ex-
posures, which are associated with FF AMH has become a public health mat-
ter and is understudied. In particular, exposure to phthalates, endocrine-
disrupting chemicals commonly used as plasticizers, has been associated
with infertility and premature ovarian failure. Our objective was to investi-
gate whether urinary phthalate metabolite concentrations are associated
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with pre-ovulatory FF AMH concentrations in women undergoing fertility
treatment.

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: FF was collected from 2-3 pre-ovulatory
follicles in 162 women contributing 217 in vitro fertilization (IVF) cycles
(range=1-3) enrolled in the Environment and Reproductive Health (EARTH)
Study at Massachusetts General Hospital Fertility Center (2010-2016). AMH
concentrations were quantified using a sandwich enzyme-linked immunosor-
bent assay (ELISA) in FF samples and corrected for volume. We also quan-
tified 8 phthalate metabolite concentrations using tandem mass spectrometry
in 1-2 urine samples/cycle, calculated the cycle-specific geometric mean for
each metabolite, and the molar sum of di-2-ethylhexyl phthalate (> DEHP)
metabolites. Linear regression models adjusted for age, body mass index
(BMI), race, fertility treatment protocol, and urinary dilution were used to es-
timate the association between urinary phthalate metabolite concentrations,
in quartiles, and FF AMH concentrations.

RESULTS: The 162 women studied had mean age of 34.0 years (+/- SD),
83% were white, and mean BMI of 22.7 kg/m? (+/- SD). The following stim-
ulation protocols were used: luteal phase agonist (69%), antagonist (16%), or
flare (15%). We found lower FF AMH concentrations across quartiles of uri-
nary Y DEHP (p-trend=0.07). Specifically, women in the highest quartile of
urinary Y DEHP (range 0.23-0.33) had, on average, 0.2 (95% CI=0.1, 0.6)
ng/mL FF AMH, compared to women in the lowest > DEHP quartile (range
0.01-0.06), who had 0.7 (95% CI1=0.1-0.7) ng/mL FF AMH (p=0.04). This
negative association was non-linear, as mean FF AMH was similar in the sec-
ond, third and fourth quartiles, and was mainly driven by individual negative
associations between urinary concentrations of two DEHP metabolites,
mono(2-ethyl-5-oxohexyl) phthalate and mono(2-ethyl-5-carboxypentyl)
phthalate, with FF AMH. No other urinary phthalate metabolites were asso-
ciated with FF AMH.

CONCLUSIONS: We observed that urinary concentrations of certain
phthalate metabolites are negatively associated with FF AMH concentra-
tions, which may have implications for fertility treatment.

SUPPORT: NIH grants RO1IES022955, RO1ES009718, ROOES026648 and
P30ES000002.
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POLY AROMATIC HYDROCARBONS (PAHS) IN |
SEMEN OF INFERTILE MEN REVEAL DISTINCT SIG- .
NATURES OF OXIDATIVE STRESS AND PROTEIN
TRAFFICKING AS MODULATORS OF SPERM FUNC-

TION: A PROTEOMIC INSIGHT THROUGH SEMINAL EXTRA-
CELLULAR  VESICLES. Soumya Ranjan Jena, M.Phil,'
Luna Samanta, Ph.D,2 Smrriti Sanchita, B.S.? 'Redox Biology Laboratory,
Center of Excellence in Environment and Public Health, Ravenshaw Univer-
sity, Cuttack-753003, India, Cuttack, India; *Redox Biology Laboratory,
Department of Zoology, Ravenshaw University, Cuttack, Odisha, India;
SUCLA, Los Angeles, CA, India.

OBJECTIVE: To evaluate the cut off levels of seminal poly aromatic hy-
drocarbons (PAHs) and its correlation with sperm function in infertile men by
comparative proteomic analysis of seminal extracellular vesicles (EVs).

DESIGN: Perspective case-control study involving 42 fertile donors and
113 infertile patients. Infertile patients having PAH level above cut off
(n=57) were included in the experimental group and compared with fertile
donors.

MATERIALS AND METHODS: PAH levels in semen were determined
by HPLC and receiver operator curve (ROC) analysis was carried out to
find the cut off limits of different PAHs. Seminal EVs were isolated in
both groups by ultracentrifugation and characterized by western blot, trans-
mission electron microscopy, and nanoparticle tracking analysis followed by
label free liquid chromatography mass spectroscopy (LC-MS/MS) and bio-
informatics analysis.

RESULTS: A total of 13 PAHs were detected (Table 1) where Benzo (a)
pyrene was exclusively detected in infertile group. A total of the 1120 pro-
teins were detected (Control:724 and PAH:1041). Of the 272 differentially
expressed proteins 210 were underexpressed and 62 overexpressed in PAH
(log, fold change > 2, p < 0.001) while 79 and 396 proteins were exclusive
to control and PAH, respectively. STRING-PPI and Cytoscape analysis re-
vealed oxidoreductase activity (p value=7.5292E-5), carbonyl reductase ac-
tivity (p value=1.2657E-3) and transfer of alkyl and aryl activity (p
value=5.740E-3) were overexpressed in PAH while antioxidant activity (p
value=4.9436E-3) was underexpressed. Ingenuity pathway analysis (IPA)
showed signaling by Rho family GTPases, NRF2-mediated oxidative stress
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response, protein trafficking, cellular function and maintenance, molecular
transport were deregulated in PAH group.

TABLE 1. Receiver Operating Characteristic (ROC) optimal cut points and
operating characteristics for semen PAH metabolites.

Area Under Cut-off
PAH Curve Value (ppm)  p Value
Benzo (A) Pyrene 0.817460 6 <0.0001
Anthracene 0.815789 62 <0.0001
Benzo (B) Fluoranthene 0.811821 40 <0.0001
Fluoranthene 0.758981 17 <0.0001
Pyrene 0.738304 32 <0.0001
Indo (123 CD) Pyrene 0.737260 8 <0.0001
Benzo(A) Anthracene 0.728488 333 <0.0001
Napthalene 0.707602 868 <0.0001
Dibenzo (AH) Anthracene 0.694653 7 <0.0001
Fluorene 0.692565 831 <0.0001
Chrysene 0.687552 6 <0.0001
2Bromonapthalene 0.682957 188 <0.0001
Benzo (GH1) Perylene 0.671053 107 <0.0001

CONCLUSIONS: Seminal EVs are reported to protect and maintain sperm
function by trafficking RNA and proteins to spermatozoa. Our data indicate
that PAH exposure above cut off is associated with male infertility due to
impaired protein trafficking by seminal EVs resulting in oxidative damage
and declined antioxidant defense.
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REDUCED OOCYTE QUALITY JUSTIFIES POOR ICSI
OUTCOMES AMONG SMOKERS AND SUGAR
CONSUMERS. Gabriela Halpern, MSc,I
Amanda Souza Setti, MSC,2 Daniela Paes de Almeida Ferreira
Braga, PhD,2 Assumpto Iaconelli, Jr., MD,2 Edson Borges, Jr., PhD.”
'Fertility Medical Group Sao Paulo, Brazil; *Fertility Medical Group / Sapi-
entiae Institute, Sao Paulo, Brazil.

OBIJECTIVE: Considering that the human fertility rate has declined over
time, it could be argued that maternal lifestyle factors, including eating,
smoking and physical exercise habits, may affect fertility potential. Growing
evidences link maternal lifestyle and prenatal factors with serious health con-
sequences later in life. To date, studies have shown that both female and male
germline development follow distinct paths of epigenetic events and both
gametes possess their own unique epigenomes. Lifestyle factors can be
adapted to enhance well-being and are ultimately under one’s own control;
therefore, adjusting for their influence may yield valuable information for
counselling couples undergoing ICSI. Therefore, the goal for the present
study was to evaluate the influence of maternal lifestyle factors on oocyte
morphology.

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: The study included 561 female patients
undergoing ICSI cycles, in a private university-affiliated in vitro fertilization
center, from January/2015 to December/2018. Prior to start of the treatment,
participants were asked to complete a detailed non-validated questionnaire
regarding cigarette smoking habit, consumption of items such as refined
sugar, soft drinks, alcoholic beverages, milk and dairy, and white and red
meat, and exercise frequency over the past 3 months. Oocyte morphology
was evaluated before sperm injection and intra and extra-cytoplasmic dimor-
phisms were recorded. The influences of maternal lifestyle factors on oocyte
morphology were evaluated by multiple multivariate regression analyses,
adjusted for maternal age and body mass index, FSH dose and number of
retrieved oocytes.

RESULTS: Cigarette smoking positively influenced the incidence of zona
pellucida dimorphisms (B: 14.9, CI: 3.9 — 25.9, p=0.009), fragmented first
polar body (PB) (B: 32.4, CI: 7.9 — 57.0, p=0.011), and oocyte shape dimor-
phisms (B: 14.2, CI: 4.6 — 23.8, p=0.004). The consumption of refined sugar
positively influenced the incidence of centrally located granular cytoplasm
(B: 19.5, CI: 0.5 — 38.4, p=0.044) and perivitelline space granulation (B:
21.6, CI: 2.6 — 40.6, p=0.027). The consumption of milk and dairy was
inversely correlated with the incidence of fragmented PB (B: -26.4, CI:
-51.2 - -1.5, p=0.038), and the consumption of fish was inversely correlated
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with the incidence of membrane resistance (B: -8.7, CL: -16.4 - -1.0,
p=0.027). There were no significant influences of other investigated
maternal lifestyle factors on oocyte dimorphisms.

CONCLUSIONS: Cigarette smoking and the consumption of refined
sugar appear to reduce oocyte quality. Therefore, it would be wise to advise
female partners undergoing assisted reproduction treatments to abstain from
smoking and consuming sugar to avoid decreased in vitro reproduction
outcomes.

SUPPORT: None.
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INFERTILITY AND ENVIRONMENTAL, CHEMICAL,

AND HAZARDOUS EXPOSURES AMONG UNITED .
STATES VETERANS. Abigail C. Mancuso, MD,]

Andrea Holcombe, MS, PhD,> Michelle A. Mengeling, MS,

PhD,” Ginny L. Ryan, MD, MA.* "University of Iowa Hospitals and Clinics
Towa City, IA; ’lowa City VA Health Care System, Iowa City, IA; 3University
of Iowa Carver College of Medicine, Iowa City, IA.

OBJECTIVE: To assess the association between infertility and environ-
mental, chemical, or hazardous material exposures among United States Vet-
erans.

DESIGN: Cross-sectional survey study.

MATERIALS AND METHODS: A national sample of female and male
US Veterans aged 20-45 completed a computer-assisted telephone interview
lasting an average of 1 hour 27 minutes assessing demographics, general and
reproductive health, and lifetime and military exposures.

Infertility was defined as unprotected intercourse with a member of the
opposite sex, with or without trying to conceive, for >12 months without
pregnancy over a lifetime. Participants reporting never having had unpro-
tected intercourse were excluded from analysis.

Logistic regression analysis was used to compare exposures among infer-
tile and non-infertile groups. Odds ratios (OR) with 95% confidence intervals
are reported.

RESULTS: 3,018 Veterans participated in this study. After excluding par-
ticipants never reporting unprotected intercourse (216 women and 201 men),
1,194 women and 1,407 men were included in this analysis with 592 (50%)
women and 727 (52%) men meeting the definition of infertility.

Exposures reported to be higher among both women and men meeting
the definition of infertility than among those not meeting this definition
included polychlorinated biphenyl (PCBs) (4.7% vs. 2.3% exposed in
the infertile and non-infertile groups respectively; OR 2.09 (1.09-4.00)
for women; 9.5% vs 6.2%; OR 1.59 (1.07-2.37) for men) and sulfur fires
(2.2% vs. 0.5%; OR 4.48 (1.27-15.81) for women; 4.0% vs 2.1%; OR 1.98
(1.04-3.77) for men).

Exposures reported to be higher only among women meeting the definition
of infertility than among women not meeting this definition were extreme
heat (66.3% vs 59.0%; OR 1.37 (1.08-1.74)), chemical weapons (e.g., Sarin
gas) (10.7% vs 6.8%; OR 1.63 (1.08-2.46)) and anthrax vaccine (54.2% vs.
45.9%; OR 1.40 (1.11-1.75)).

Exposures reported to be higher only among men meeting the definition of
infertility than among men not meeting this definition included exposure to
oil well fires (16.8% vs. 11.5%; OR 1.56 (1.15-2.11)), petrochemicals
(71.4% vs 64.9%; OR 1.35 (1.08-1.69)), other chemicals (such as solvents,
degreasers) (55.3% vs. 49.4%; OR 1.27 (1.03-1.56)), and asbestos (35.4%
vs. 28.2%; OR 1.39 (1.11-1.74)).

There were no queried exposures self-reported at higher rates in the non-
infertile group.

CONCLUSIONS: During their military service, Veterans commonly
experience exposure to chemical, physical, and environmental hazards
that may have negative effects on their future reproductive health. Our
study found that Veterans reporting at least one episode of 12 months or
more of unprotected intercourse without conception over their lifetime
were more likely to report exposure to such hazards, especially PCBs
and sulfur fires. These data provide evidence of an association between ex-
posures encountered during military service and infertility, and thereby
support recent efforts to improve coverage of fertility preservation and
fertility treatment for Veterans.

SUPPORT: The research reported here was supported by the Department
of Veterans Affairs, Veterans Health Administration, Health Services
Research and Development (HSR&D) Service grant IIR 13-294. The content
is solely the responsibility of the authors and does not necessarily represent
the views of the Department of Veterans Affairs.
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UNIVERSAL SEVERE ACUTE RESPIRATORY SYN-
DROME CORONAVIRUS 2 (SARS-COV-2) TESTING IN
A NEW YORK CITY REPRODUCTIVE MEDICINE
PRACTICE. Pietro Bortoletto, MD, Phillip A. Romanski,
MD, Joshua Stewart, M.D., Glenn Schattman, MD, Zev Rosenwaks,
M.D. The Ronald O. Perelman and Claudia Cohen Center for Reproductive
Medicine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: To describe our single-center experience and results of uni-
versal SARS-CoV-2 testing in asymptomatic patients undergoing controlled
ovarian hyperstimulation (COH).

DESIGN: Retrospective cohort study conducted at a university-affiliated
center.

MATERIALS AND METHODS: On March 21, 2020, New York-Presby-
terian Hospital, where our retrieval suite is located, instituted a policy of uni-
versal SARS-CoV-2 testing prior to surgical procedures requiring anesthesia.
As a result, we began testing all patients undergoing COH for SARS-CoV-2
using reverse transcription-polymerase chain reaction via nasopharyngeal
swabs (Roche Cobas 6800). Tests were performed on the morning of cycle
start and repeated 24 hours before oocyte retrieval. A positive test at either
time point excluded patients from continuing with treatment. During the
testing period, all patients and staff were required to wear surgical masks
at all times when at our center and consented to symptom and temperature
screening at every monitoring visit.

RESULTS: Between March 21 and May 20, 2020, 169 asymptomatic pa-
tients underwent nasopharyngeal swabs at cycle start, four of which returned
positive for SARS-CoV-2 for a center prevalence of 2.4%. All four patients
were asymptomatic at the time of cycle start and were not permitted to begin
their COH cycle. One of these patients had previously had a positive PCR
swab over 60 days prior and had been symptom-free during this interval.
One patient with a negative PCR swab on cycle start subsequently converted
to positive 15 days later on her PCR swab prior to retrieval, despite the
absence of COVID-19 symptoms. Per our hospital policy, she was not al-
lowed to proceed with oocyte retrieval and was started on a course of daily
GnRH antagonist and asked to abstain from intercourse for 14 days. None
of the 5 patients went on to develop COVID-19 symptoms following their
positive test result. All patients were referred to follow-up with their primary
care provider. Prior to returning for further COH treatment, all patients will
be required to undergo repeat PCR testing with a negative result.

CONCLUSIONS: While rare, asymptomatic carriers of the SARS-CoV-2
virus were identified for a center prevalence of 2.4% in patients undergoing
COH. Despite initial negative PCR testing, patients may convert to positive
over the course of a COH cycle and not demonstrate symptoms. Strict per-
sonal protective equipment and social distancing use is essential to protect
patients and staff alike.
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EFFECT OF THE EXPOSURE TO FINE INHALABLE
PARTICULATE MATTER (PM,s) ON SPERM FUNC- .
TIONAL QUALITY OF MICE. Paula Intasqui, PhD,'

Leticia Kaory Tamashiro, BSc.,'  Victor Yuji Yariwake,

BS(:.,2 Rosana Xavier Souza, BSC.,] Camila Matie Kanashiro, BSc.,"
Mariana Matera Veras, PhD.’ 'Sao Paulo Federal University Sao Paulo,
Brazil; 2Laboratory of Experimental Air Pollution (LIMO5), Sao Paulo,
Brazil.

OBIJECTIVE: To evaluate the effect of exposure to pollution (fine inhal-
able particulate matter - PM, s) from the city of Sao Paulo on sperm func-
tional quality.

DESIGN: Male isogenic BALB/c mice were used, distributed in two
groups, control (n=6) and polluted air (n=8). For the polluted air group, after
weaning (21 days), animals were daily exposed to 600 ug/m® of PM, 5 for 96
days in an Ambient Particle Concentrator (APC). Control group was simul-
taneously exposed to filtered air in the APC. On postnatal day 118, animals
were sacrificed (isoflurane overdose), body was weighted and the epididymis
were collected.

MATERIALS AND METHODS: Sperm obtained from the cauda epidid-
ymis were used for the evaluation of motility, mitochondrial activity (DAB
staining), acrosome integrity (PNA staining), DNA fragmentation (alkaline
comet assay), oxidative stress (DHE staining) and cell viability (PI staining).
Groups were compared using an unpaired Student’s t test (p<0.05).
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RESULTS: Groups did not differ regarding body weight, and sperm
motility. Furthermore, air pollution did not alter sperm functional quality
(Table 1).

CONCLUSIONS: Exposure to high concentrations of PM, s does not
affect sperm motility and functional parameters.

TABLE 1. Body weight and sperm functional quality of mice from the control
and polluted air groups. Data are presented as Mean + Standard Deviation.
Groups were compared using an unpaired Student’s t test.

Control Polluted air
(n=6) (n=8) p

Body weight 29.46 + 4.82 28.01 £ 0.82 0.50
Motility (%) 51.67 £ 13.66 55.62 +18.41 0.67
Intact acrosome (%) 85.33 + 7.65 81.94 + 9.08 0.48
Mitochondrial activity

DAB I (%) 7.08 +4.53 9.81 +10.19 0.56

DAB 11 (%) 7175 £ 11.16  68.44 +61.75 0.53

DAB III (%) 20.83 + 9.31 21.06 £ 11.55 0.97

DAB IV (%) 0.33 + 0.61 0.75 + 0.96 0.37
DNA fragmentation

Comet I (%) 29.83 +£23.17 35.07 +£23.16 0.69

Comet II (%) 4583 £ 10.81 3636 £ 1290 0.18

Comet III (%) 17.92 £ 10.88  16.36 £ 9.70 0.79

Comet IV (%) 6.58 +9.11 12.14 £ 11.70  0.37

Tail DNA (%) 14.11 £ 12.67 19.82 £ 15.38 0.49

Olive Tail Moment (a.u.) 541 £591 7.27 + 6.60 0.61

Comet Distribute 50.32 +£43.00 35.80 £ 4.59 0.48

Moment (a.u.)
Oxidative stress

DHE positive (%) 2198 £ 19.71 1263 £11.22 0.28
Cell viability

PI positive (%) 51.47 £ 1433 4770 £ 13.74 0.63

DAB (3,3’-diaminobenzidine); DAB I: 100% of mitochondrias stained; DAB
II: >50% mitochondrias stained, DAB III: <50% mitochondias unstained,
DAB IV: no mitochondrias stained. Comet I: no DNA fragmentation; Comet
II: low DNA fragmentation; Comet III: increased DNA fragmentation;
Comet I'V: high DNA fragmentation. a.u: arbitrary units. DHE (Dihydroethi-
dium) positive: presence of superoxide anion stained with DHE. PI (Propi-
dium Iodide) positive: permeable sperm membranes.

SUPPORT: Sao Paulo Research Foundation (FAPESP grant number 2019/
05879-7).

GENETIC COUNSELING

0-43 2:00 PM Saturday, October 17, 2020

EXPERIENCE WITH CARRIER SCREENING FOR X-
LINKED CONDITIONS. Dana Neitzel, MS, CGC,
Jocelyn Leahey, MS, CGC, Sienna Aguilar, MS, CGC,
Nicole Faulkner, PhD, FACMG, Swaroop Aradhya, PhD,
FACMG. Invitae San Francisco, CA.

OBJECTIVE: Current ACOG carrier screening guidelines do not support
routine inclusion of X-linked (XL) conditions. There are over 100 known XL
conditions. Clinical presentation depends on many variables and males are
typically affected while females may show varying symptoms. Despite
high de novo mutation rates, the identification of carriers for XL conditions
is important as females have a 50% chance of transmitting a disease-causing
variant. The aim of this study was to determine the carrier frequency of XL
conditions identified through routine carrier screening for the purpose of
reproductive planning.

DESIGN: Retrospective cohort study of patients undergoing routine car-
rier screening to determine carrier rates of a subset of XL conditions.

MATERIALS AND METHODS: Carrier screening was performed by
next-generation sequencing with full coding sequence and deletion and
duplication analysis for up to 301 genes as ordered on 68,100 patients.
Twenty-two of the 301 genes were XL. Pathogenic and likely pathogenic var-
iants were reported. Ordering patterns and positive rates for XL conditions
were assessed.

RESULTS: Of 68,100 patients, 68% were female and 32% were male.
Most orders (87.9%; 59,865) included at least one XL condition, though

el8 ASRM Abstracts

female orders included XL conditions more often than male orders (91.9%
vs 79.4%).

Of the 59,865 orders that include XL conditions, the overall positive rate
was 60.9% and of these positives, 1.98% were for XL conditions, giving an
overall positive rate for XL conditions of 1.2%. In this dataset, at least one
carrier was identified for each of the 22 XL conditions tested.

When stratified by patient sex, 1.3% of females (557/42,572) tested posi-
tive for an XL condition, most frequently G6PD, FMR1, DMD, COL4AS5, and
ABCDI; 0.95% of males (165/17,293) were positive for an XL condition,
most frequently G6PD, FMRI, COL4AS5, DMD, and GLA.

CONCLUSIONS: In this cohort, 88% of all orders included at least one
XL condition, indicating that clinicians are regularly ordering XL condi-
tions as part of their routine carrier screening for both male and female
patients. One point two percent of individuals were positive for at least
one XL condition, and XL conditions together accounted for 2% of all
positive results.

The inclusion of XL conditions on a carrier screen is controversial: ACOG
does not support it; the line between carrier screening and diagnostic testing
may be crossed for male patients who screen positive for variants in XL con-
ditions; and the high de novo rate in many of XL conditions may lead to false
reassurance after a negative carrier screening result.

However, inclusion of XL conditions in routine carrier screening is com-
mon practice. Screening for XL conditions allows patients the opportunity to
make informed reproductive decisions about these often severe conditions
with high reproductive risks. Additional studies are needed to determine
the phenotypes and potential impact associated with males identified with
XL conditions in this study.

References: NA .

SUPPORT: All authors are employees and stockholders of Invitae.A
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FAVORABLE OUTCOMES IN A SUBSEQUENT PGT-A
CYCLE FOLLOWING ALL ANEUPLOID BLASTO- .
CYST COHORT. Alyssa Schickedanz, M.S, C.G.C,

Diane Klepacka, MS, Annette Matts, MS, Amy Bartoli, MS,

Emily Anderson, BS, Mary E. Haywood, PhD, William B. Schoolcraft,
MD, Mandy G. Katz-Jaffe, PhD. Colorado Center for Reproductive Medi-
cine Lone Tree, CO.

OBJECTIVE: Preimplantation genetic testing for aneuploidy (PGT-A) has
been shown to improve the likelihood of live birth per embryo transfer. How-
ever, oocyte aneuploidy is significantly associated with reproductive aging,
and the probability of an IVF cycle resulting in a lack of euploid embryos be-
comes more significant for women of advanced maternal age (>38 years).
The aim of this study was to review patient’s treatment decisions following
an all aneuploid PGT-A cycle to assist in future clinical management and
counseling practices.

DESIGN: Retrospective cohort analysis.

MATERIALS AND METHODS: Consecutive, autologous PGT-A cycles
that resulted in all aneuploid blastocysts between January 2016 and
December 2019 (n=550) were included in this analysis. Individual variable
analysis was performed using Wilcoxon rank sum test. Step-wise logistic
regression models evaluated whether 12 clinical parameters were predictive
of patient treatment decisions including parental ages, prior live birth, BMI,
ovarian reserve variables and IVF cycle characteristics. Significance deter-
mined at p<0.05.

RESULTS: Nearly half of the couples (47.6%) decided to terminate treat-
ment following an all aneuploid IVF cycle. Only a small number of couples
pursued donor oocytes for future treatment (7.6%) and a handful naturally
conceived (1.5%). The remaining couples (43.3%) pursued a second autolo-
gous PGT-A cycle, with 50.4% obtaining >1 euploid blastocyst. Interest-
ingly, women who chose to stop treatment had significantly more oocytes
retrieved (p<0.05) but trended towards being less likely to have had prior
live births (p = 0.07) than women who continued infertility treatment. Other
variables, including maternal age, AMH and resting antral follicle count
(AFC), were not significantly different. Women with euploid blastocysts
following their second IVF cycle were significantly younger (p<0.001, OR
= 0.84) and had higher AMH (p<0.05, OR = 1.25) than women with a
consecutive second all aneuploid cycle. Stratification of subsequent euploid
frozen blastocyst transfers demonstrated the trend of lower maternal age (p =
0.06, OR=0.89), higher AFC (p<0.05, OR = 1.06) and more mature autol-
ogous oocytes (p<0.05, OR = 1.12) in association with a positive pregnancy
outcome.
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CONCLUSIONS: Following a PGT-A cycle resulting in all aneuploid
blastocysts, nearly half of all couples chose to cease pursing infertility treat-
ment. Maternal age, ovarian reserve and other clinical parameters were not
significantly associated with this decision. This indicates that external vari-
ables such as, stresses of the procedure and financial burden, may be more
significant in patient treatment decisions. For those couples that did pursue
further treatment over half went on to have a euploid embryo transfer. This
encouraging information will be useful during patient counseling for future
clinical decisions following an all-aneuploid PGT-A cycle.

SUPPORT: None
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EMBRYO TRANSFER BASED ON PREIMPLANTATION |
GENETIC TESTING: A CRITICAL ASSESSMENT OF .
CURRENT PRACTICE AND POLICY
GUIDELINES. Christina Ren, BS,! Andria G. Besser, MS,

CGC,2 Jon Weil, PhD,'! Rachel Hull, BS,’% Janey Youngblom, PhD, MS.!
!California State University Stanislaus, Turlock, CA; *New York University
Langone Fertility Center, New York, NY; 3University of California, Davis,
Davis, CA.

OBJECTIVE: To investigate the status of policies and practice of IVF
clinics regarding transfer of embryos with positive or abnormal results
following preimplantation genetic testing for aneuploidy and for monogenic
disorders (PGT-A and PGT-M).

DESIGN: Mixed methods study, using a survey and semi-structured inter-
views.

MATERIALS AND METHODS: An online survey was emailed to 394
IVF clinics across the United States. In-depth interviews were conducted
with a subset of 11 survey respondents. Descriptive statistics and chi-square
were used to analyze survey data. Interviews were transcribed verbatim and
independently analyzed by two coders using thematic analysis. Abnormal
PGT-A results only included non-mosaic aneuploidies. Unaffected carriers
of autosomal recessive disorders were not included in the definition of pos-
itive PGT-M results.

RESULTS: A total of 97 clinics completed a survey (25% valid response
rate). 37% of clinics had written policies on transferring embryos with pos-
itive or abnormal results which they discuss with patients before testing and
54% handled patient requests on a case-by-case basis. 9% did not have a pol-
icy because they did not transfer abnormal embryos or were in the process of
creating a policy. Clinics with policies were less likely to consider transfer of
embryos with non-viable aneuploidy (11%) and partial aneuploidies (22%)
than clinics without policies (31% and 43%, respectively; p<0.05). A minor-
ity of clinics reported having previously transferred one or more embryos
with a non-viable aneuploidy (12%), partial aneuploidy (12%), or viable
aneuploidy (7%). No clinics have transferred embryos positive for a mono-
genic childhood-onset life-limiting disorder. However, most clinics (69%)
would consider transferring embryos positive for reduced penetrance, vari-
able-onset monogenic disorders, and 16% of all clinics have transferred
such embryos. 78% would require genetic counseling before transfer of em-
bryos with abnormal PGT-A or positive PGT-M results.

The qualitative interviews suggested that the decision to create clinic pol-
icies was shaped by previous/anticipated patient requests and desire for either
standardized or discretionary practice. Factors contributing to provider con-
siderations for transfer of positive or abnormal embryos include individual
patient circumstances and limited reproductive options, clinical uncer-
tainty/variability of outcomes, interpretation and reliability of PGT results,
liability and financial concerns, and balance of ethical perspectives.

CONCLUSIONS: Patient requests to transfer embryos with abnormal or
positive PGT-A/PGT-M results do occur and there is variability in practice
policies for such situations among U.S. IVF clinics. The majority of clinics
do not have a policy in place regarding transfer of abnormal or positive em-
bryos, preferring to handle these requests on a case-by-case basis. Ongoing
discussion of establishing practice guidelines is critical as PGT-A results
become increasingly complex, the scope of indications for PGT-M use ex-
pands, and providers increasingly encounter these requests more frequently.

SUPPORT: Grants from California State University, Stanislaus.
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WOMEN IDENTIFIES A HIGH POSITIVE RATE OF
ACTIONABLE RESULTS. Sienna Aguilar, MS, CGC,'!
Eden Haverfield, DPhil, FACMG,' Edward Esplin, MD,

GENETIC SCREENING IN REPRODUCTIVE AGE

FERTILITY & STERILITY®

PhD, FACMG,' Robert L. Nussbaum, MD,2 Swaroop Aradhya, PhD,
FACMG.' 'Invitae San Francisco, CA; *1400 16th Street, San Francisco, CA.

OBJECTIVE: Personal risk for actionable Mendelian genetic disease has
been identified in 2-16% of the general population.'" Early identification of
individuals at risk allows for proactive screening and prevention to reduce
morbidity. Current genetic testing guidelines designed to identify those
most likely to have a genetic risk appear to miss a significant portion of at-
risk individuals.® The aim of this study was to determine the frequency
of pathogenic variants found in a medically actionable genetic screening
panel in a cohort of reproductive age women.

DESIGN: Retrospective cohort study of reproductive age women undergo-
ing proactive genetic screening to determine rates of medically actionable
findings.

MATERIALS AND METHODS: Under an IRB-approved protocol, we
analyzed de-identified data from 1,305 women of reproductive age (18-45
years) who underwent genetic screening with a panel of up to 147 genes
for actionable disorders.

RESULTS: Pathogenic/likely pathogenic variants were observed in 15.6%
(204 of 1,305) of individuals. Among these, 55.4% had at least one finding in
a cancer-related gene, 36.8% in a cardiovascular-related gene, and 12.3% in
genes causing other medically actionable disorders. At least 8.3% of positive
individuals had two or more findings. Even when individuals with moderate
risk (variants in F2 and F5, APC 11307K, biallelic HFE variants, and hetero-
zygous variants in MUTYH) are excluded, one in 13 women still had a pos-
itive actionable test result.

CONCLUSIONS: Our data show that 15.6% of women of reproductive
age may have risks for hereditary disease. Incorporating genetic screening
for personal risk of actionable disorders in the course of preconception eval-
uations may be an opportunity to identify individuals at high genetic risk
prior to disease onset. Outcomes-focused longitudinal data are needed to
fully understand the benefits of genetic risk information identified in this
population.

References: 1. Green RC et al. ACMG recommendations for reporting of
incidental findings in clinical exome and genome sequencing. Genet Med.
2013;15(7):565-74.

2. Kalia SC et al. Recommendations for reporting of secondary findings in
clinical exome and genome sequencing, 2016 update (ACMG SF v2.0): a
policy statement of the American College of Medical Genetics and Geno-
mics. Genet Med. 2017;19(2):249-55.A

3. Yang Y et al. Molecular findings among patients referred for clinical
whole-exome sequencing. JAMA. 2014;12(18):1870-9.A

4. Retterer K et al. Clinical applications of whole-exome sequencing
across clinical indications. Genet Med. 2016;18:696-704.

5. Haverfield E. Multigene panel screening for hereditary disease risk in
healthy individuals. Poster presented at: ACMG Annual Meeting; April 12,
2018; Charlotte, NC.

6. Yang S, Axilbund JE, O’Leary E, Michalski ST, Evans R, Lincoln SE,
Esplin ED, Nussbaum RL. Underdiagnosis of hereditary breast and ovarian
cancer in Medicare patients: Genetic testing criteria miss the mark. Ann
Surg Oncol. 2018;25(10):2925-31.

7. Nicolosi P, Ledet E, Yang S et al. Prevalence of germline variants in
prostate cancer and implications for current genetic testing guidelines.
JAMA Oncol. Published online February 7, 2019.

8. Beitsch P et al. Underdiagnosis of Hereditary Breast Cancer: Are Ge-
netic Testing Guidelines a Tool or an Obstacle? Journal of Clinical Oncology.
2019; 37(6): 453-460

SUPPORT: Authors are employees/stockholders of Invitae
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PATIENT EXPERIENCE WITH EXPANDED-
CARRIER SCREENING: ADEQUACY OF .
PROVIDER COUNSELING, ECONOMIC

BURDEN AND DECISION-MAKING REGARDING

PARTNER TESTING. Alice J. Shapiro, M.D., Molly M. Quinn, MD.
David Geffen School of Medicine University of California, Los Angeles,
Los Angeles, CA.

OBJECTIVE: Expanded carrier screening (ECS) is a method for identi-
fying individuals who are carriers for recessively-inherited genetic disorders.
When couples are screened sequentially, many positively-screened individ-
uals choose not to test their reproductive partners despite provider recom-
mendations." The patent experience with ECS and factors contributing to
decision-making regarding partner testing have not been explored. The
goal of this study was to evaluate the patient experience with ECS by
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assessing the efficacy of provider counseling, the economic burden imposed
by ECS, and the reasons some positively-screened individuals do not have
their partners tested.

DESIGN: Cross-sectional patient survey.

MATERIALS AND METHODS: All individuals presenting to a univer-
sity-affiliated reproductive endocrinology and infertility clinic who under-
went ECS with a single test provider between 9/1/13 and 2/1/20 were
contacted via e-mail to complete a confidential and anonymized online sur-
vey. All survey questions were in multiple-choice format with an optional
free text response.

RESULTS: The survey response rate was 11.9% (189/1586). The cost of
ECS was not covered by insurance for 54.5% (103/189) of patients and
most paid over $300 out-of-pocket for testing (47.6%). ECS was covered
by insurance for 34.4% (65/189) of patients. Among those who had insurance
coverage, 38.5% had no co-pay. Nearly half (49.2%, 93/189) of patients were
found to be carriers of at least one disorder. Among carriers, 16.1% (15/93)
did not have their reproductive partners screened. The most common reason
positively-screened individuals cited for not testing their partners was that the
results would not alter their course when seeking conception (33.3%). Never-
theless, 73.9% (139/188) of patients knew that the largest benefit of ECS
comes from knowing a partner’s results as well as their own. If presented
with the option again, 82.6% would choose to undergo ECS screening.

CONCLUSIONS: A significant number of patients who are found to be
carriers of a recessively-inherited disorder did not have their partners
screened because the results would not change what they would do when
seeking conception. For many patients, ECS testing is not covered by insur-
ance and this test may impose a significant economic burden. Providers
should evaluate whether a patient’s ECS result would change their treatment
course prior to testing.

References: 1. Shapiro, A.J., Quinn, M.M. Expanded carrier screening for
recessively-inherited genetic disorders: factors in decision making when one
individual in a couple is identified as a carrier. Fert Stert. 2019;112(3):e351.
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EGG DONORS ARE NOT GOLDEN: ABNORMAL RE- [re—
SULTS AFTER PREIMPLANTATION GENETIC .
TESTING FOR ANEUPLOIDY, PRODUCTS OF
CONCEPTION ANALYSIS OR NONINVASIVE PRENA-

TAL TESTING WITH USE OF SNP-BASED
METHODOLOGIES. Katherine L. Howard, MS,I Wendy DiNonno,
MS,I Melissa K. Maisenbacher, M.S.,2 Katrina Merrion, MS.' 'Natera
Inc., San Carlos, CA; 2Natera, San Carlos, CA.

OBJECTIVE: Preimplantation genetic testing for aneuploidy (PGT-A),
products of conception (POC) and noninvasive prenatal testing (NIPT) are
not routinely indicated for pregnancies conceived with in vitro fertilization
(IVF) and donor oocytes, as lower aneuploidy rates are anticipated due to
lower maternal age.' This study compared rates of chromosome abnormal-
ities for IVF cycles with and without the use of donor oocytes via PGT-A,
POC and NIPT.

DESIGN: Retrospective analysis.

MATERIALS AND METHODS: Trophectoderm biopsy samples for
PGT-A, fresh POC samples and NIPT samples were sent to a single reference
laboratory. Inconclusive results and POC results showing maternal cell
contamination (MCC) were excluded. For PGT-A and POC analysis, geno-

typing was performed using Illumina Cytol2 SNP-based microarrays with
informatics. For NIPT, cell-free DNA was isolated and amplified by
massively-multiplexed PCR targeting >13,000 SNPs covering chromosomes
13, 18, 21, X and Y. Oocyte donor age is defined as <30 years.

RESULTS: Abnormal PGT-A and POC results had monosomy, tri/polys-
omy, haploidy, triploidy, deletions/duplications, and/or uniparental disomy
reported. High-risk NIPT results indicated trisomy 13, 18 or 21, sex chromo-
some abnormality, triploidy versus suspected multiple gestation, microdele-
tions, or high risk Fetal-Fraction-Based Risk (FFBR) calls. The FFBR model
is validated to assess SNP-based NIPT no-call low fetal fraction pregnancies
given specific clinical information to determine pregnancies at an increased
risk for trisomies 13, 18, and triploidy.2

CONCLUSIONS: In cycles that used donor oocytes, high-risk results were
observed in ~30% of PGT-A cases and ~20% of POC tests. For NIPT cases,
high-risk results were observed in 1.0% of cases with donor and 2.2% for
those without donor oocytes. Screening and diagnostic options to detect chro-
mosome abnormalities should still be considered for donor oocyte recipients.
These results may be beneficial for counseling intended parents about the
rates of chromosome abnormalities following IVF with donor oocytes.

References: 1) Hassold, et al. 1980. Ann Hum Genet 44:151—178.

2) McKanna T et al. 2019. Ultrasound Obstet Gynecol. 53(1):73-79.
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DEVELOPMENT OF A FERTILITY RISK CALCU-
LATOR TO PREDICT INDIVIDUALIZED CHANCES .
OF OVARIAN FAILURE AFTER
CHEMOTHERAPY. Esther H. Chung, MD,’ )
Chaitanya R. Acharya, PSM, PhD,2 Benjamin S. Harris, MD, MPH,‘
Kelly S. Acharya, MD’® 'Duke University Medical Center, Durham, NC;
’Duke Center for Applied Therapeutics, Department of Surgery, Durham,
NC; *Division of Reproductive Endocrinology and Infertility, Duke Univer-
sity Medical Center, Durham, NC.

OBJECTIVE: Individualized prediction of a patient’s risk of premature
ovarian insufficiency (POI) after chemotherapy is challenging. Currently,
chemotherapy regimens are stratified as “minimally increased” risk of POI
(<20% risk), “intermediate” (30-70%) or “high” risk (>80%). Given the
wide range of possible effects, it is challenging to counsel a patient with “in-
termediate” risk. Our study sought to use individual patient and treatment
factors to develop a model that predicts personalized risk of POI after chemo-
therapy for reproductive-aged women. The eventual goal is to create a user-
friendly, web-based fertility risk calculator to be made publicly accessible for
oncofertility counseling.

DESIGN: Retrospective analysis of existing studies

MATERIALS AND METHODS: Candidate studies that followed patients
for resumption of menses or POI after gonadotoxic therapy were identified
and narrowed to randomized controlled trials and cohort studies that assessed
the use of GnRH agonists in various cancer patients (breast, lymphoma, leu-
kemia, etc.). By May 2020, 5 authors shared their data for a total N of 532
patients (111 records excluded for missing outcomes). A composite outcome
for POI was determined for each patient and validated by 3 separate authors.
Random Forest (RF) regression classifiers for POI were trained on 75% of the

PGT-A POC NIPT
Overall Sample Total (n) 138,391 63,261 1,061,540
Donor Oocytes
Total Samples, n (%) 15,889 (11.5) 1625 (2.6) 7314 (0.7)
Excluded (Inconclusive/MCC) , n (%) 435 (2.7) 206 (12.7) 724 (9.9)
Abnormal/High Risk Result, n (%) 5109 (33.1) 300 (21.1) 76 (1.0)
Non- Donor Oocytes
Total Samples, n (%) 122,502 (88.5) 61,636 (97.4) 1,054,226 (99.3)
Average Maternal Age (years) 37.1 33.9 31.3
Excluded (Inconclusive/MCC/Test Not 3455 (2.8) 8603 (14.0) 48,273 (4.6)

Performed) , n (%)
Abnormal/High-Risk Result, n (%)

60,170 (50.5)

23,915 (45.1) 23,684 (2.2)
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data, while the remaining 25% was used as a validation set. For every RF
classifier, we optimized the number of variables randomly sampled at every
tree split and the number of trees until maximum possible POI prediction ac-
curacy in the test dataset was achieved. Prediction scores for each patient
sample are computed as the mean predicted class probabilities of the trees
in the forest. To reduce overfitting, each classifier was validated using 10-
fold cross-validation procedure.

RESULTS: A prediction score of >0.5 indicated a higher probability
of POIL. Our classifier predicted individualized risk of POI with an accu-
racy of 80% (area under the ROC 0.78, 95% CI: 0.67-0.88; p <0.001).
The mean prediction scores for patients who developed POI and those
who did not were 0.50 and 0.27 (t-test p < 0.001), respectively. Vari-
ables weighted most highly in our model included age, chemotherapy
dose, prior chemotherapy, smoking status, and presence of baseline
diminished ovarian reserve.

CONCLUSIONS: Using machine learning, we developed a predictive
model to estimate patient-specific risks of POI after chemotherapy. We
were able to assign an individualized risk score to each patient, refining
the currently-used wide ranges of risk. Ongoing work involves validating
the model with institutional data and other shared data from collaborators,
as well as comparing our model’s outcomes with the current risk stratification
system. In the move towards personalized medicine, our web-based calcu-
lator will be a useful decision aid for providers and patients, thereby
improving the quality and individualization of risk prediction in oncofertility
consultations.

SUPPORT: None
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BETWEEN CANCER TYPE AND ADVERSE PREG-
NANCY OUTCOMES. Beth Zhou, MD," Milli Desai,
MHS,' Vinit Nalawade, MS,' James D. Murphy, MD,'
Brian W. Whitcomb, PhD,2 H. Irene Su, M.D., M.S.CE.! lUniversity of Cal-
ifornia San Diego, La Jolla, CA; 2University of Massachusetts, Ambherst,
Amberst, MA.

TOWARD TARGETING COUNSELING: ASSOCIATION .

OBJECTIVE: At higher risk of infertility, female adolescent and young
adult (AYA) cancer survivors seek care of fertility specialists, who need in-
formation on cancer-specific pregnancy risks to inform treatment decisions.
Limited studies on pregnancy and perinatal outcomes in AYA cancer survi-
vors lack data on low-incidence cancers. Hypothesizing that adverse preg-
nancy outcomes differ by cancer type, the objective was to estimate the
association between cancer type and live birth, preterm birth, and severe
maternal morbidity.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: We used OptumLabs® Data Warehouse,
a longitudinal, real-world data asset with de-identified administrative claims
data to identify females with pregnancies from 1/1/2001 to 6/30/2019. Pri-
mary exposures were AYA cancer type, i.e. bone, brain, breast, cervical,
gastrointestinal, leukemia, lung, lymphomas, melanoma, ovarian, renal, sar-
coma, thyroid, and uterine. Primary outcomes: live birth, preterm birth,
maternal morbidity in pregnancy measured by the Bateman Obstetrics Co-
morbidity Index, and CDC-defined severe maternal morbidity. Exposures,
outcomes, and covariates were defined using ICD, CPT, DRG codes, and
validated algorithms. Log-binomial generalized estimating equation models
estimated associations of outcomes by cancer type. Counts <11 were sup-
pressed.

RESULTS: There were 2,220,026 pregnancy episodes, 1,549,494
singleton live births in 1,286,922 women without cancer and 5,956 preg-
nancy episodes, 3,708 singleton live births in 3,150 women with history of
cancer diagnosed between ages 15 and 39 prior to pregnancy. In all pregnan-
cies, 70% were live birth, 12% preterm. Compared to women without cancer,
several cancer types had lower likelihood of live births: brain (relative risk
[RR] 0.8, 95% CI 0.7-0.9), breast (RR 0.9, 95% CI 0.9, 0.95), renal (RR
0.8, 95% CI 0.6, 0.99), sarcoma (RR 0.8, 95% CI 0.7, 0.99), and uterine
(RR 0.6, 95% CI 0.5, 0.8). Preterm birth was also increased in survivors of
gastrointestinal cancers, leukemia, and thyroid cancers with relative risks
of 1.8 (95% CI 1.2, 2.7), 1.6 (95% CI 1.2, 2.0) and 1.3 (95% CI 1.1, 1.5)
respectively.

Severe maternal morbidity occurred at a higher rate in several cancers.
Compared to a 1.8% risk in women without cancer, leukemia (RR 2.9,
95% CI 1.8, 4.7), Non-Hodgkins lymphoma (RR 3.5, 95% CI 2.0, 6.1),
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and sarcoma (RR 3.9, 95% CI 1.5, 9.9) survivors experienced significantly
higher rates of morbidities such as eclampsia, acute heart failure, and emb-
olisms.

CONCLUSIONS: Leveraging a large administrative claims dataset to
build a sizeable AYA cancer survivor cohort, this study presents novel data
on cancer types at highest risks of adverse outcomes. While impact on pre-
term births and live births were modest, severe maternal morbidity had
increased magnitude of risk that warrants further investigation. These find-
ings by cancer type can aid in counseling of AYA cancer survivors as they
present for fertility care and prompt further investigation of the pathophysi-
ology and prevention of these outcomes.
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SYSTEMATIC REVIEW OF REPRODUCTIVE OUT-
COMES FOR WOMEN UNDERGOING FERTILITY-
SPARING THERAPY WITH PROGESTIN AND
METFORMIN FOR ATYPICAL ENDOMETRIAL
HYPERPLASIA AND EARLY ENDOMETRIAL CANCER.
Jennifer Chae-Kim, MD,l Gunjal Garg, MD,l Larisa Gavrilova-Jordan,
MD,” Lindsay E. Blake, MLIS, AHIP,’ Tongil T. I. Kim, PhD,’*
Clifford Cal Hayslip, Jr., MD." 'East Carolina University Greenville, NC;
>Medical College of Georgia at Augusta University, Augusta, GA; *Univer-
sity of Arkansas for Medical Sciences, Little Rock, AR; *“Emory University,
Goizueta Business School, Atlanta, GA.

OBJECTIVE: High potency progestin is a common fertility-sparing
management of atypical endometrial hyperplasia (AEH) or early stage
endometrial cancer (EC) in reproductive-aged women (1). Addition of
metformin has been shown to have a synergistic effect in the suppression
of endometrial proliferation (1, 2). Reproductive outcomes for therapies
using progestin or metformin have been reported. The outcomes of pro-
gestin and metformin combined therapy (Prog+M) in comparison to pro-
gestin (Prog) alone have not yet been evaluated systematically. The aim
of this study was to conduct a systematic review of the reproductive out-
comes for fertility-sparing management of AEH/EC with Prog+M versus
Prog therapy.

DESIGN: Systematic review and meta-analysis.

MATERIALS AND METHODS: An extensive literature search was con-
ducted to identify studies reporting outcomes in reproductive-aged women
who underwent Prog+M versus Prog therapy. Primary outcomes were clin-
ical pregnancy and live birth rates, hyperplasia or cancer remission, as
well as relapse. Databases (MEDLINE, Web of Science, Cochrane Library,
CINAHL, LILACS, clinicaltrials.gov) were searched from inception through
April 2020 using key terms and subject headings where available. Inclusion
criteria were as follows: reproductive-aged women with a histologically
confirmed diagnosis of AEH or EC, who met criteria for fertility-sparing
management, and received Prog+M or Prog; and studies reporting on at least
one of the primary outcomes. Data were presented as proportions and odds
ratio (OR) (95% confidence interval [CI]) with fixed- or random-effects
meta-analysis.

RESULTS: In total, 251 reports were identified, and 10 studies (250
Prog+M and 226 Prog comparators) met the inclusion criteria. Mean
age and body mass index for Prog+M were 35.8 years and 31 kg/m?,
compared to 36.4 years and 27 kg/m? in the Prog group. Both Prog+M
and Prog had a high percentage of nulliparous women, at 74% and 77%
respectively. Results showed a pooled remission rate of 78% (95% CI
64%-91%) for Prog+M and 70% (95% CI 51%-89%) for Prog, and the
odds ratio for both treatments was not statistically significant (pooled
OR 1.35, 95% CI 0.86-2.12, P = 0.26). Relapse rates for AEH/EC were
statistically lower for Prog+M (pooled OR 0.49, 95% CI 0.25-0.95, P =
0.035). Interestingly, while clinical pregnancy rates were not different,
live birth rates were significantly lower for Prog+M (pooled OR 0.39,
95% C10.17-0.89, P = 0.025).

CONCLUSIONS: Reproductive-aged women with AEH/EC have similar
clinical pregnancy rates and lower cancer relapse after Prog+M compared to
Prog therapy alone. Prog+M therapy was associated with a lower live birth
rate. Further evaluation of the optimal window between discontinuation of
Prog+M and onset of pregnancy is necessary to investigate possible improve-
ments in the live birth rates in these women.

References: 1.A Mitsuhashi A, Shozu M. New therapeutic approaches for
the fertility-sparing treatment of endometrial cancer. J Obstet Gynaecol Res
2020;46(2):215-222.
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2.A Rodolakis A, Biliatis I, Morice P, Reed N, Mangler M, Kesic V, Dens-
chlag D. European Society of Gynecological Oncology Task Force for
Fertility Preservation. Intl J Gyn Cancer 2015;25(7):1258-1265.

SUPPORT: None.
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OVARIAN RESERVE AND RESPONSE TO STIMULA- [R—
TION AMONG PATIENTS UNDERGOING FERTILITY .
PRESERVATION FOR CANCER (ONCOFERTILITY)

COMPARED TO THOSE PATIENTS WITHOUT A CAN-

CER DIAGNOSIS. Devora Aharon, MD,' Sydney Chang, MD,'
Dmitry Gounko, MA,’ Joseph A. Lee, BA,> Alan B. Copperman, MD,'
Erkan Buyuk, MD.! 'Icahn School of Medicine at Mount Sinai New York,

NY; 2Reproductive Medicine Associates of New York, New York, NY.

OBJECTIVE: Whether malignancy has a harmful effect on ovarian function
is currently unknown, with studies demonstrating conflicting results regarding
ovarian reserve and response to stimulation among cancer patients.' The objec-
tive of this study is to determine whether oncofertility patients undergoing
fertility preservation have reduced ovarian reserve and cycle outcomes
compared to oocyte cryopreservation patients without cancer.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Patients who underwent fertility preserva-
tion prior to undergoing chemotherapy and/or radiation for cancer treatment
from February 2006 through May 2020 were included. Controls were other
fertility preservation patients matched by age (within 2 years) and cycle year
in a 2:1 ratio. Patients with a prior oophorectomy or prior chemotherapy or radi-
ation were excluded. Age, BMI, AMH, basal antral follicle count (bAFC), basal
estradiol (bE2) and follicle stimulating hormone (bFSH) values, number of oo-
cytes and mature oocytes (MII) retrieved, and ratio of MII to oocytes retrieved
were compared between the groups using comparative statistics. Linear regres-
sion was used to compare cycle outcomes and control for confounders.

RESULTS: A total of 187 cancer patients who underwent fertility preser-
vation were identified and included in the analysis, matched to 374 controls.
146 patients had breast cancer (75.4%), 19 had hematologic cancers (10.2%),
14 had endometrial or cervical cancers (7.5%), and 13 had other cancers
(6.9%). Oncofertility patients were similar to patients without cancer in terms
of age, BMI, AMH, bAFC, and bFSH. Oncofertility patients had significantly
higher bE2 (62.4 £56.1 vs. 46.0 £33.0, p=0.001). Number of oocytes
retrieved was similar between oncofertility patients and egg freezers without
cancer (15.5 £11.7 vs. 13.6 £8.8, respectively, p=0.41). Oncofertility pa-
tients had a significantly lower number of MIIs retrieved (9.44 £+9.37 vs.
9.71 £7.06, p=0.03) and MIl/oocyte ratio (0.59 +0.29 vs. 0.70 +0.22,
p=<0.0001). After adjusting for age, BMI, AMH, bAFC, bE2, and bFSH,
egg freezing in patients without cancer was not associated with number of
MIIs retrieved (8=-0.733, p=0.30) but was significantly associated with a
higher MIl/oocyte ratio (6=0.075, p=0.007).

CONCLUSIONS: Oncofertility patients had similar ovarian reserve
testing and oocytes retrieved, however the ratio of mature oocytes to total
number of oocytes retrieved was lower when compared to egg freezing pa-
tients without cancer. This may be due to the effect of the underlying disease
process on oocyte maturation, a shorter time frame to start and complete a
cycle, or a physician bias in either the stimulation protocol or retrieval pro-
cess to maximize oocyte yield in cancer patients who face potentially steril-
izing treatment. Clinicians should counsel patients that while outcomes may
not be identical in patients with cancer, fertility preservation with oocyte
freezing can result in a satisfactory yield of mature oocytes for future use.

References: 1. Lefebvre T, Mirallié S, Leperlier F, Reignier A, Barriére P,
Fréour T. Ovarian reserve and response to stimulation in women undergoing
fertility preservation according to malignancy type. Reprod Biomed Online.
2018;37(2):201-207. https://doi.org/10.1016/j.rbmo.2018.04.047.

2. Molly M. Quinn, Hakan Cakmak, Joseph M. Letourneau, Marcelle 1.
Cedars, Mitchell P. Rosen, Response to ovarian stimulation is not impacted
by a breast cancer diagnosis, Human Reproduction, Volume 32, Issue 3,
March 2017, Pages 568-574. https://doi.org/10.1093/humrep/dew355.

SUPPORT: None
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IS FERTILITY PRESERVATION A PART OF COMPRE-
HENSIVE CANCER CARE IN THE UNITED
STATES? Adriana Nicholson Vest, PhD, Nelson T. Kuete,
B.Sc., Akanksha Mehta, M.D., M.S. Emory University School
of Medicine, GA.
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OBJECTIVE: Although fertility preservation is important to young cancer
survivors of reproductive age, the delivery of oncofertility care remains chal-
lenging, and utilization of fertility preservation remains low. Cancer patients
increasingly utilize online health information to fill knowledge gaps in their
fertility care. The purpose of this study was to evaluate the website content of
NCI designated cancer centers to assess the quantity and quality of patient-
oriented information pertaining to pre-treatment fertility preservation.

DESIGN: A cross-sectional review of National Cancer Center (NCI)
designated Cancer Center websites.

MATERIALS AND METHODS: Cancer Centers (CC) and Comprehen-
sive Cancer Centers (CCC) were identified based on the NCI list of desig-
nated institutions. Laboratories were excluded and centers that shared a
website were counted once. Each center’s website was evaluated for the pres-
ence of terms related to the etiology and treatment of cancer related infer-
tility. The frequency with which websites included information pertaining
to fertility preservation was calculated and the differences between CC and
CCC were compared with Fischer’s exact test using Matlab R2020a. Statis-
tical significance was set as p<0.05.

RESULTS: Of the 72 identified CC and CCCs, 64 patient-facing web-
sites were eligible for analysis. Overall, 72% of websites mentioned any
effect of cancer or cancer therapy on fertility potential. Only 56% of web-
sites had a page devoted solely to the effect of cancer on fertility; informa-
tion for female patients was more common than for male patients (59% vs
50%). Sperm banking (66% of websites), embryo banking (67%), and
oocyte banking (69%) were the most commonly mentioned options for
fertility preservation. The least mentioned options for fertility preserva-
tion were radiation shielding of gonads (19%) and radical trachelectomy
(27%). Referral information that directed a patient to a fertility provider
was provided on 63% of websites.

When comparing CC vs. CCC websites, the latter were more likely to
include information about the effects of cancer and cancer treatments on
fertility and the option for fertility preservation (p< .001). CCCs were
more likely to include details for fertility preservation methods, including
sperm banking, surgical sperm extraction, embryo banking, oocyte banking,
ovarian tissue banking, ovarian transposition and ovarian suppression (p
<.05). CCCs were also more likely to have referral information on their web-
site to a fertility specialist (p <.05).

CONCLUSIONS: Patient-directed information pertaining to oncofertility
and fertility preservation is absent on greater than 25% of NCI-designated
cancer center websites, and represents a gap in comprehensive cancer care
and survivorship planning. Patients who rely primarily on internet-based in-
formation regarding oncofertility may not be well-informed about fertility
preservation options in the critical period between cancer diagnosis and
treatment.

SUPPORT: None
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ADVERSE PERINATAL OUTCOMES IN ADOLESCENT
AND YOUNG ADULT CANCER SURVIVORS AND
IMPACT OF ART. Milli Desai, MHS,' Beth Zhou, MD,'
Vinit Nalawade, MS,' James Murphy, MD, MS,'
Brian W. Whitcomb, PhD,2 H. Irene Su, M.D., M.S.CE.! 1University of Cal-
ifornia San Diego, La Jolla, CA; 2University of Massachusetts, Amherst,
Amherst, MA.

OBJECTIVE: Little is known about use of assisted reproductive technol-
ogy (ART) and adverse perinatal outcomes following ART in female survi-
vors of adolescent and young adult (AYA) cancers. The magnitude of risks
for preterm birth and maternal morbidity and whether these risks are moder-
ated by ART use are unknown. We hypothesized that prior AYA cancer is
associated with these outcomes, and the effect of AYA cancer differs by
ART use.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: We used OptumLabs® Data Warehouse,
a longitudinal, real-world data asset with de-identified administrative claims
data. Eligibility criteria: female and live birth from 1/1/2001 to 6/30/2019.
Primary exposures: AYA cancer preceding pregnancy, and ART. Primary out-
comes: preterm birth and CDC-defined severe maternal morbidity. Expo-
sures, outcomes and covariates were defined using ICD, CPT, DRG codes
and validated algorithms. Generalized estimating equation log-binomial
models estimated associations to account for repeated pregnancy episodes,
and control for maternal age. We tested for effect modification of ART on
the association between AYA cancer and outcomes, and stratified by birth
plurality.
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RESULTS: We identified 3,708 singleton and 137 multiple live births after
cancer in 3,265 females with prior cancer. The most common cancer types
were thyroid (22%), melanoma (21%), and breast (15%). For cancer survi-
vors, mean age at pregnancy was 33.5 (SD 4.7). Cancer survivors used
ART more than women without cancer (6% vs. 3% of singleton births,
34% vs. 21% of multiple births). The incidence of preterm birth and severe
maternal morbidity in cancer survivors were 15% and 2.5%, respectively, in
singleton births and 61% and 18% in multiple births.

In singleton births, compared to women without cancer, cancer survivors
had a 1.2-fold higher risk of preterm birth (95% CI 1.1, 1.3) and 1.3-fold
higher risk of severe maternal morbidity (1.1, 1.6) after adjusting for age.
In multiple births, cancer survivors did not have significantly higher risks
of these outcomes.

Cancer survivors had a higher Bateman maternal comorbidity index score
than women without cancer. Adjusting for age and comorbidity index, the ef-
fect of cancer on outcomes was attenuated, suggesting mediation.

In singleton births, controlling for cancer and age, ART was associated
with 1.4-fold higher risk of preterm birth and 1.6-fold higher risk of severe
maternal morbidity; in multiple births, the relative risks of each outcome
with ART were 1.3 and 1.5, respectively. The interaction between AYA can-
cer and ART was not significant for any outcomes.

CONCLUSIONS: For AYA cancer survivors, preterm birth and severe
maternal morbidity risks are increased and appear to be mediated through
more maternal comorbidities. ART independently increased perinatal risks,
but the magnitude of increase was no higher than in women without cancer.
As adverse perinatal outcomes were increased in multiples, the goal of
singleton pregnancies remains paramount. AYA cancer survivors desire
healthy pregnancies; ART use presents an important clinical opportunity to
modify risks through singleton pregnancies.

MALE REPRODUCTION AND UROLOGY: TRAVELING
SCHOLARS
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THE PROVIDER LANDSCAPE OF MALE INFERTILITY |
CARE IN THE UNITED STATES. Richard Jacob Fantus, .
MD,’ Cecilia Chang, MS,” James Wren, MD,’
Nelson E. Bennett, Jr., MD,} Robert E. Brannigan, MD,3
Joshua A. Halpern, MD, MS. 'University of Chicago Chicago, IL; *NorthShore
University HealthSystem, Evanston, IL; 3Northwestern University Feinberg

School of Medicine, Chicago, IL.

OBJECTIVE: Recent studies have demonstrated that reproductive endo-
crinologists perform sperm extraction procedures for male infertility, yet
the overall proportion of male infertility care provided by non-urologists is
unknown. Using a nationally representative cohort, we sought to assess
male infertility visits to examine provider specialization and patient charac-
teristics across the United States.

DESIGN: Retrospective cohort review.

MATERIALS AND METHODS: We examined all male patient visits in
the National Ambulatory Medical Care Survey (NAMCS) between 2006-
2016, a Center for Disease Control and Prevention (CDC) sponsored data-
set designed to characterize ambulatory medical care in the US. The diag-
nosis of infertility was made using the International Classification of Disease
(ICD) 9 codes 606.x for the years 2006-2015 and ICD 10 codes N46.x for the
year 2016. Chi-squared tests were used to compare demographic and clinical
information of men with and without infertility.

RESULTS: A total of 3,410,129 weighted visits were analyzed of which
1513 (0.04%) were for infertility. Men seen with a diagnosis of infertility
compared to those without were on average younger (35 years vs. 58 years,
p<0.05) and more likely to have private insurance (89.2% vs 50.4%,
p<0.05). Urologists were responsible for the majority (N=957, 64.6%) of
visits for infertility, followed by gynecologists (N=205, 13.6%). When
examining the primary diagnosis for each encounter, gynecologists repre-
sented 69.4% of infertility diagnoses among non-urologists. Compared to
men seen for infertility by urologists, those seen by non-urologists were
more likely to be younger (31 years vs. 36 years, p<0.05) and Black
(18.2% vs. 10.0%, p=0.04).

CONCLUSIONS: Over a third (35.4%) of office visits for male infertility
were performed by non-urologists, primarily gynecologists. Given the high
prevalence of medical comorbidity and treatable etiologies of male infertility
among male partners of infertile couples, it is critical that these men undergo
evaluation by a reproductive urologist. As models for delivery of care in
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reproductive medicine continue evolve, further studies are needed to examine
referral patterns and integration of care between reproductive endocrinolo-
gists and urologists. This will aid in the optimization of access to reproduc-
tive urologic evaluation.
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PERCEPTIONS OF INFERTILITY AND SEMEN ANAL-

YSIS TESTING AMONG MEN WITHOUT .
CHILDREN. Matthew Hudnall, MD, MPH,
Mary Kate Keeter, MPH, James Wren, MD,
Nelson E. Bennett, Jr, MD, Robert E. Brannigan, MD,

Joshua A. Halpern, MD, MS. Northwestern University Feinberg School of
Medicine, Chicago, IL.

OBJECTIVE: Adult men, particularly those in the millennial generation
(age 25-40) and younger, are increasingly targeted by direct-to-consumer
(DTC) companies offering diagnosis and treatment of men’s health condi-
tions, including home semen testing. However, perceptions of infertility
among adult men not actively attempting to conceive and their willingness
to undergo semen analysis are not well understood. We hypothesized that
men proactive about their health are more likely to be concerned about infer-
tility and undergo semen analysis without a healthcare provider recommen-
dation.

DESIGN: Online survey study conducted via ResearchMatch.com.

MATERIALS AND METHODS: We surveyed men age 18 and older
without children (n=634). Sociodemographic data (age, education, income,
insurance, relationship status) were collected. Survey questions included 5-
point Likert items assessing level of concern and likelihood of performing
a particular action, such as discussing infertility with a physician or con-
ducting a semen analysis test without a physician recommendation. Re-
sponses were dichotomized and logistic regression estimated the
association between participant characteristics and outcomes of interest.

RESULTS: The majority of men (54.7%) were aged 18-39 and in a
romantic relationship (55.2%). Only 186 (29.3%) men expressed concern
about infertility, whereas 391 (62%) expressed concern about low testos-
terone. Among men concerned about infertility, 23.4% were unlikely to
discuss infertility concerns with a health care provider. On multivariable
analysis, factors associated with infertility concern included younger age
(age 18-39: OR 4.48, 95% CI 2.23-9.03, p<0.001), being single (OR 0.65,
95% CI 0.43-0.97, p=0.037), and concern about low testosterone (OR
5.28, 95% CI 3.32-8.40, p<0.001).

Of all respondents, 10.4% would obtain a semen analysis without a health
care provider recommendation. This increased to 14.2% if the test could be
performed at home (p=0.04). Factors associated with likelihood to pursue
semen analysis included post-graduate degree (OR 0.28, 95% CI 0.11-
0.72, p=0.009), frequency of doctor visits (1-2 in last year: OR 4.05, 95%
CI 1.11-14.83, p=0.034), concern about low testosterone (OR 2.30, 95%
CI 1.12-4.74, p=0.023), and concern about infertility (OR 3.91, 95% CI
2.14-7.15, p<0.001). Regular exercise, fitness tracker use, and use of DTC
services such as Hims®, Roman®, or 23andMe® were not associated with
increased likelihood.

CONCLUSIONS: Millennial and younger men were more concerned
about infertility than older men, but many were unlikely to discuss infertility
concerns with a healthcare provider. These men were not more inclined to
pursue a semen analysis without a health care provider recommendation,
even after accounting for use of other DTC health care services. Concerns
about low testosterone were pervasive and are strongly associated with
both infertility concern and likelihood of self-initiating a semen analysis.
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WALNUTS IMPROVE SEMEN QUALITY IN INFER-
TILE MEN: A RANDOMIZED CONTROL DIETARY
INTERVENTION TRIAL. John Michael Masterson, MD,l
Howard H. Kim, MD,] Wendie A. Robbins, PhD.” 'Cedars
Sinai Medical Center Los Angeles, CA; 2University of California Los
Angeles, Los Angeles, CA.

OBJECTIVE: Walnut-enriched diets have been shown to improve semen
parameters in healthy men. The objective of the present study was to measure
the impact of walnut consumption on semen parameters in a clinic population
diagnosed with male factor infertility.

DESIGN: A randomized, parallel two-group dietary intervention trial with
single-blind masking of outcome assessors was conducted with infertility
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patients at a major university. The primary outcome was improvement in con-
ventional semen parameters from baseline to 12 weeks.

MATERIALS AND METHODS: Eligible participants were males diag-
nosed with male factor infertility. Men were ineligible if they had a known
food allergy, were smokers, were taking medications for chronic illness, or
consumed multivitamins, supplements or walnuts within the prior six
months. Participants were randomly assigned to one of two parallel groups:
group one received usual care but added >45 grams/day of whole-shelled
walnuts to their diet, while group two received usual care but added a daily
fertility vitamin and avoided consumption of tree nuts. Blood fatty acid/
nutrient profiles, 24 hour ASA dietary recalls, and semen parameters were
measured at baseline and 12 weeks. Fertility outcomes were tracked for
one year.

RESULTS: A total of 75 infertile men, age 27 to 61 completed the study.
The group consuming walnuts experienced improvement in sperm motility (p
=0.02) and progressive motility (p = 0.08) from baseline to 12 weeks (table
1). Both groups saw improvement in percent normal morphology from base-
line to 12 weeks with the control group reaching statistical significance (p =
0.02), group x time interaction p = 0.02 (table 1). The walnut intervention
group also experienced a non-significant improvement in sperm concentra-
tion (table 1).

CONCLUSIONS: Dietary modification is a safe and cost-effective
method of improving semen parameters. Adding dietary walnuts can
improve sperm motility for some patients. Whether increased walnut con-
sumption alone will improve fertility outcomes remains to be proven. This
is the first walnut dietary intervention randomized control trial (RCT) con-
ducted with male factor infertility patients, however, findings are consis-
tent with two previous RCTs showing improved motility for healthy
men of unknown fertility (1,2).

Baseline Post-intervention

mean (SE) mean (SE) P
Concentration million/ml
Control 41.9 (6.81) 45.9 (9.76) NS
Walnuts 41.9 (8.08) 52.4 (8.32) NS
Motility %*
Control 38.3 (6.82) 32.8 (5.76) NS
Walnuts 35.5(5.4) 44.6 (6.64) 0.02
Progressive Motility %
Control 23.2 (4.08) 22 (4.03) NS
Walnuts 20.4 (3.6) 25.2 (4.49) 0.08
Morphology % Normal
Control 4.3 (0.86) 5.7 (1.11) 0.02
Walnuts 3.4 (0.76) 4.1 (1.03) 0.09

*ANOVA time x group interaction, p = 0.02.
References: 1. Salas-Huetos A, et al. 2018.
2. Robbins WA, et al. 2012.
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AN ANALYTICAL MODEL TO DEFINE THE PROBA- r—
BILITY OF AZOOSPERMIA FROM SERUM FOLLICLE .
STIMULATING HORMONE. Michael B. Tradewell, MD,

MS, Andrew Hany Rezk, BA, Elie Nwefo, MS, Emad Ibrahim,

MD, HCLD(ABB), Ranjith Ramasamy, M.D. University of Miami Miller
School of Medicine Miami, FL.

OBJECTIVE: To develop and internally validate a model to predict the
probability of azoospermia from serum follicle stimulating hormone (FSH)
in men with infertility.

DESIGN: We reviewed a prospectively maintained database from a male
infertility clinic between 01/2016 and 03/2020. Age at semen collection,
sperm concentration, FSH, LH, total testosterone, bilateral testis volume
(estimated by Prader orchidometer) were extracted from the database.
Only pared sperm concentration and clinical data collected within +/-90
days of semen analysis were included. Data from men using medications
clomiphene, anastrozole, or human chorionic gonadotropin and from men
with diagnoses of Klinefelter Syndrome or Y Chromosome Microdeletion
(YCM) AZFc were included. Men with history of vasectomy, solitary testis,
recent testosterone or steroid use, and YCM AZFa or AZFb microdeletion
were excluded.
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MATERIALS AND METHODS: Probability of azoospermia was deter-
mined from the quotient of binned FSH data (Number of Azoospermic Samples
/ Total Number of Samples). A quadratic model predicting probability of azoo-
spermia from FSH was fit to these data. Logistic regression from continuous
gonadotropin, testosterone, and testis volume data was used as a comparator.
Accuracy and internal validity of each model were assessed via correlation,
discrimination (after exclusion of men with obstructive azoospermia) and cali-
bration. All modeling and statistical analysis was computed in R.

RESULTS: A total of 946 pared sperm concentration and hormone data
sets from 749 men were analyzed. The quadratic FSH model (Probability
of Azoospermia = 0.133[FSH]* - 0.965[FSH] + 10.1) fit with a high R?
(0.95). The model showed an undetectable FSH (<0.2 IU/mL) confers a
10% chance of azoospermia, the probability of azoospermia is least when
FSH is 3.6 IU/L. Most interesting was that all men with FSH >30 IU/L
were uniformly azoospermic.

On internal validation, the Pearson Correlation Coefficient between the
quadratic FSH model and the logistic regression model is 0.93, suggesting
excellent agreement. The logistic regression and quadratic FSH models
both demonstrated good discrimination with AUCs of 0.86 and 0.84, respec-
tively. Finally, each model is well calibrated with near ideal probabilities
throughout the entire range of predictions however the quadratic FSH
model’s calibration is closer to ideal at higher, more clinically relevant, pre-
dicted probabilities of azoospermia.

CONCLUSIONS: Based on a single serum FSH level, our model pro-
vides an infertility specialist the ability to predict with a high degree of
confidence the probability of azoospermia, especially at high levels sug-
gesting production defect. The utility of this study presents itself during
the initial infertility encounter with a male who is apprehensive about per-
forming a semen analysis. Future work will be necessary to externally
validate the model.

SUPPORT: None.
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CHANGES IN SEMEN ANALYSIS IN UNTREATED
NON-AZOOSPERMIC PATIENTS OVER TIME: A TEM-
PORAL TREND ASSESSMENT OF 23
YEARS. Nahid Punjani, MD MPH,' Omar Al Hussein Ala-
wamlh, MD,' Soo Jeong Kim, MD,” Carolyn A. Salter, MD,> Gal Wald,
BA,' Miriam Feliciano, BSc,' Vanessa L. Dudley, MSHS,' Philip S. Li,
M.D.,'“L Marc Goldstein, M.D.” 'Weill Cornell Medicine, New York, NY;
“New York Presbyterian - Weill Cornell Medical Center, New York, NY;
3Memorial Sloan-Kettering Cancer Center, New York, NY; “Weill Cornell
Medical College, New York, NY; SCenter for Male Reproductive Medicine
and Microsurgery, Weill Cornell Medicine, New York Presbyterian Hospital,
New York, NY.

OBJECTIVE: To examine trends of population-level semen quality over a
23-year period at a single high-volume institution with a heterogenous pa-
tient population.

DESIGN: Retrospective study of prospectively collected data.

MATERIALS AND METHODS: We assessed a total of 12,883 consecu-
tively collected semen samples over 23 years (1997-2019) at Weill Cornell in
New York City. We included samples that had an available corresponding
date of collection. To remove confounding due to patients with post-vasectomy
semen samples, we excluded all patients with sperm concentrations of zero. We
examined yearly trends in concentration (million/ml), total sperm count
(million), pH, volume (mL), motility (%) and progressive motility (grade 1-
4), and morphology (%). To determine trends in semen parameters over time
in men presenting for fertility assessment restricted cubic spines were used to
model the data due to its non-linearity. Furthermore, differences in estimated
average outcomes at the beginning and end of the study period were assessed.

RESULTS: After exclusions, a total of 10,505 semen samples were as-
sessed over our study period. A total of 23-time intervals were included.
Semen volume decreased over time and estimate average at the beginning
and end were statistically different (p<0.001). Similarly sperm morphology
decreased overtime, with a statistically significant difference between esti-
mated averages from start to finish (p<0.001). Semen pH appeared to be
increasing over time, with significant differences between estimated average
outcomes at the beginning and end (p<0.001). Sperm concentration and
count displayed an increase around 2003-2005 but otherwise remained fairly
constant over time (p=0.215 and p=0.409, respectively). Sperm motility ap-
peared to remain relatively similar over time (p=0.654).
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CONCLUSIONS: In a large subset of patients presenting to a single insti-
tution for fertility assessment at a single lab, semen volume and sperm
morphology significantly worsened over more than two decades. The etiol-
ogies and driving forces changing semen parameters over time remains to
be determined.
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VIDEO VISITS ALLOW FOR MANAGEMENT OF |
MALE INFERTILITY ACROSS A BROAD SPECTRUM .
OF DIAGNOSES. Juan J. Andino, MD, MBA, Alex Zhu,
DO, Stephanie Daignault-Newton, MS, Chad Ellimoottil,
MD, MS, James M. Dupree, IV, MD, MPH. Michigan Medicine Ann Arbor,
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OBJECTIVE: While the COVID-19 pandemic has resulted in a rapid
expansion of telehealth services, it remains unknown how video visits, a
form of telehealth, can be used to treat male infertility. We sought to evaluate
what infertility diagnoses were see and how they were managed through tele-
health. Herein we summarize a single institution’s experience with video
visits for male infertility prior to COVID-19.

DESIGN: Retrospective case series of patients with male infertility
managed via video visits.

MATERIALS AND METHODS: We identified video visits completed at
our institution between August 21, 2017 and March 17, 2020 for male infer-
tility. All men had a previous in-person examination. We collected patient de-
mographic and referral information, grouped primary diagnoses, categorize
what management steps were taken, and determined whether in-person ex-
aminations were needed within 90 days.

RESULTS: 70 video visits were completed by 56 men. The median age
was 36 years (interquartile range 32 - 40), 78.5% were white, and most pa-
tients were referred by their primary care provider or their partner’s reproduc-
tive endocrinologist (47% and 33%, respectively). Most men were diagnosed
with endocrinologic (29%) or anatomic (21%) contributors to infertility. See
Table1A for full diagnostic categories.

73% of video visits involved reviewing results such as semen analysis and
hormonal testing. 30% of visits involved counseling for assistive reproduc-
tive technologies (ART) and, in 25% of visits, hormonally active medications
were prescribed. See TablelB for all management categories. There were
only two in-person visits within 90 days after a video visit, both of which
were planned post-operative visits.

TABLE 1. Diagnostic categories of and management through video visits

A. Diagnostic categories Proportion
Endocrinologic (hypothalamic-pituitary- 29%
gonadal axis)
Anatomic (e.g., varicocele, vasectomy, 21%
CBAV)
Idiopathic 16%
Treatment-related concerns (e.g. cancer 9%
therapy or medication impact)
Concurrent partner evaluation 9%
Genetic abnormalities 7%
Ejaculatory failure 6%
DNA integrity 4%
Total 100%
B. Male infertility management Proportion*
Review of results 73%
ART counseling 30%
Medication management 25%
Sperm extraction counseling 14%
Varicocelectomy counseling 13%
Cryopreservation counseling 4%
Referral to other specialists (REI, genetics) 3%

*Visits included multiple management categories; totals do not equal 100%.

CONCLUSIONS: Video visits can be used with established patients to
manage a broad spectrum of diagnoses that contribute to male infertility.
In the short-term, these visits are serve as substitutes for clinic visits without
resulting in additional in-person encounters.

SUPPORT: Dr. James M. Dupree receives Grant Funding from Blue Cross
Blue Shield of Michigan for quality improvement work with the Michigan
Value Collaborative
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OBJECTIVE: Studies suggest U.S. military Veterans have higher rates of
poor reproductive outcomes due to unique exposures and complex health
challenges. Our objective was to identify associations between lifetime infer-
tility measures and key military service/medical characteristics in Veterans.

DESIGN: Cross-sectional survey study of 1407 female and 1601 male
U.S. Veterans aged 20-45.

MATERIALS AND METHODS: Data were collected using computer-as-
sisted telephone interviews. Infertility prevalence and key military service/
medical characteristics were analyzed by sex. Lifetime infertility was defined
as: 1) twelve or more consecutive months of unprotected intercourse without
pregnancy (UI), 2) twelve or more months of trying before any pregnancy
(TTP), and 3) ever diagnosis of infertility in participant and/or partner
(DX). For depression, eating disorder, and PTSD, Veterans were screened
for current disease and self-reported ever diagnosis.

RESULTS: 84.9% reported ever unprotected intercourse and of those
49.6% reported having twelve or more consecutive months without preg-
nancy. Among those ever pregnant (65.3%; n=919), 45.3% (n=416) reported
twelve or months of TTP. Overall, 11.7% (n=165) reported ever being diag-
nosed with infertility. There were no statistically significant associations be-
tween age of enlistment, ever deployed or duration of deployment and any of
the 3 infertility measures for female or male Veterans.

Ever deployed male Veterans with infertility were more likely to have been
under enemy fire or at risk of IED injury than ever deployed male Veterans
without infertility (UI measure, p=0.04). Ever PTSD diagnosis was associ-
ated with the DX infertility measure for women (p=0.01) and with UI
(p=0.003) and DX (p=0.04) infertility measures for men. Female Veterans
with infertility (UI measure) were also more likely to screen positive for cur-
rent PTSD (p=0.02).

Female Veterans with lifetime infertility (Ul measure) were more likely to
have ever smoked than female Veterans without infertility (p=0.046). Higher
BMI was associated with infertility in female Veterans by all 3 infertility
measures (p=0.02-0.0003). Neither of these associations was seen in male
Veterans.

Ever diagnosis of depression was more likely in female Veterans with life-
time infertility (by TTC p=0.03 and DX p=0.0002) but not in their infertile
male counterparts. Current depression, ever diagnosis of anxiety disorder,
and ever diagnosis of or current eating disorder were not significantly asso-
ciated with any infertility measure in female or male Veterans.

CONCLUSIONS: Consistent with general population studies, several gen-
eral health-related factors were found to be associated with infertility in
women Veterans but not in men. More research is needed regarding the
role of traumatic deployment experiences in male Veteran infertility. The
role of PTSD as a mediator or moderator, or alternatively an outcome, of
infertility for both male and female Veterans also requires additional research
to examine the timing of this association. Our results provide evidence to
help inform Veteran- and sex-specific infertility care.

SUPPORT: The research reported here was supported by the Department
of Veterans Affairs, Veterans Health Administration, Health Services
Research and Development (HSR&D) Service grant HSR&D IIR 13-294.
The content is solely the responsibility of the authors and does not neces-
sarily represent the views of the Department of Veterans Affairs.
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THE IMPACT OF AN INTERACTIVE E-LEARNING
PLATFORM ON PATIENT COMPREHENSION
REGARDING INFERTILITY TREATMENT: A RAN-
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OBJECTIVE: To determine the impact of a multi-media e-learning plat-
form regarding patient comprehension of fertility pathophysiology and
treatment.

DESIGN: Prospective randomized controlled trial.

MATERIALS AND METHODS: Consecutive female patients aged 18-43
years undergoing their first intrauterine insemination (IUI) or in-vitro fertil-
ization (IVF) cycle were randomized to receive either standard fertility coun-
seling with their physician and nursing team (Conventional group) or to
standard counseling plus an interactive online learning platform (Enga-
gedMD) before and during their first treatment cycle (EMD group). A 15-
question online assessment was administered to both groups after completion
of their MD consultation/nursing teaching at the start of their treatment cycle
(T1) and again at the conclusion of that same treatment cycle (T2) to quan-
titatively evaluate initial fertility treatment comprehension and whether
knowledge was learned and retained over the course of the cycle. Physicians
and nurses involved in patient care during the study were also surveyed to
determine if a difference in fertility comprehension between groups was
noted. A power analysis was performed to determine a sample size adequate
to detect a difference of four more questions answered correctly in compre-
hension between groups and Chi-square and Student’s t-test were used as
appropriate.

RESULTS: To date, a total of 77 patients have been recruited, 35 undergo-
ing IUI and 42 undergoing IVF, with 52 completing both assessments. The
average age of the cohort was 35.2 +/- 4.4 (mean +/- SD) years and the
most common reason for fertility treatment was unexplained (50.7%) fol-
lowed by male factor (29.9%). For both IUI and IVF patients, demographics
including age, duration of infertility and education level were similar be-
tween groups. Overall, the average scores in the EMD group (n=23) were
significantly higher than the conventional group (n=29) at T1 (13.7 +/- 1.6
vs. 11.76 +/- 2.05; p<0.01), but were similar at T2 (13.1 +/- 2.1 vs. 12.3
+/- 1.6; p = 0.11). When comparing IUI and IVF patients, this difference re-
mained with the EMD group scoring higher at start of treatment in both TUT
(13.2+/- 1.8 vs. 11.0 +/- 3.4;p=0.01) and IVF (14.3 +/- 1.4 vs. 12.4 +/- 1.9;
p = 0.01) groups and at the conclusion of the IVF cycle (14.1 +/- 1.9 vs. 12.7
+/-1.3; p = 0.04). The IUI group did not score higher at the conclusion of the
cycle (12.2+/-2.0vs. 11.8 +/- 1.7; p = 0.52). All physicians surveyed (n = 6)
could not determine a difference in fertility comprehension between groups.
However, all nurses (n=4) reported an improvement in comprehension,
shorter teaching visits and fewer questions in the EMD group.

CONCLUSIONS: The addition of an online learning platform signifi-
cantly improved patients’ knowledge base at the initiation of first IUI or
IVF cycles and at the conclusion of IVF cycles. These results suggest that
having access to such resources improve patient understanding of their diag-
nosis and treatment prior to undergoing fertility therapy.
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RIAL ON INFERTILITY CLINIC WEBSITES IS ABOVE .
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OBJECTIVE: Patients are increasingly using the internet to answer medi-
cally related questions. Most fertility clinics offer patient educational mate-
rials (PEMs) via a practice website. The National Institutes of Health (NIH)
and the American Medical Association (AMA) recommend that PEMs are
written between a 6th and 8th grade reading level. In this study, we assess
the reading level of PEMs on fertility clinic websites.

DESIGN: Cross-sectional study.

MATERIALS AND METHODS: Between 4/2020 and 5/2020, SART
affiliated fertility clinic websites were reviewed for PEMs, defined as con-
tent intended to inform patients about the etiology, diagnosis or treatment
of a specific disease beyond the purpose of advertising a service performed
by the clinic. Clinic characteristics including size, type of practice, and
location were collected from SART. To improve reliability of results,
only sites with content on hysterosalpingogram (HSG) or intrauterine
insemination (IUI) of at least 100 words in length were analyzed. Using
5 validated readability metrics: Flesch-Kincaid Grade Level, Gunning
Fog Index, SMOG formula, Coleman-Liau Index and Automated Read-
ability Index, an average reading level was calculated for each PEM. To
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ensure HSG and IUI were interchangeable and representative of website
reading level, the reading levels of HSG were compared to IUI in 15 web-
sites containing both topics using paired t-test. Readability levels were
compared across clinic characteristics using one-way ANOVA and chi
squared analyses where appropriate.

RESULTS: Of the 382 SART affiliated clinics, 355 had an active, unique
website. While most (n=309, 92%) websites had some form of patient edu-
cation, fewer (n=266/355, 75%) had at least 100 words of PEM on either
HSG or IUI and were included in the readability analysis. Analysis of web-
sites with both HSG and IUI material found reading levels between the two to
be similar (p=0.348). It was more common to find PEMs for analysis in pri-
vate practices than academic practices (79% vs 60%, p=0.001) and in prac-
tices with >1000 cycles a year than <200 cycles a year (95% vs 53%, p
<0.001). Websites with PEM also differed by geographic region, with
62% of midwestern versus 84% southern websites containing PEMs
(p=0.014).

The average reading level of all PEMs was 12.3 +/- 1.78 grade level (range
6.5-17.3). Only 2.2% (n=6) of PEMs were written at the AMA/NIH recom-
mended grade level. Website reading level was similar between private and
academic practices (p=0.34), and was not associated with practice size
(p=0.33). The 15 most readable PEMs included 8 practices in the Western
US and all (n=2) SART affiliated clinics in Puerto Rico.

CONCLUSIONS: Most fertility clinics in the United States offer patient
education on their websites. However, content is written well above the
NIH and AMA recommended 6th to 8th grade reading level. Patients with
lower educational attainment have greater need for PEM, but patients of
all levels of educational attainment prefer medical information presented
in plain, easy to understand language. All infertility patients may be better
served with more readable patient education material.

References: Institute of Medicine. Health literacy: a prescription to end
confusion. Washington, DC: National Academies Press; 2004.

Kutner, M., Greenberg, E., Jin, Y., and Paulsen, C. The Health Literacy of
America’s Adults: Results From the 2003 National Assessment of Adult Lit-
eracy (NCES 2006—483). U.S. Department of Education. Washington, DC:
National Center for Education Statistics; 2006.

Lee K, Hoti K, Hughes JD, Emmerton LM. Consumer Use of "Dr Google":
A Survey on Health Information-Seeking Behaviors and Navigational Needs.
J Med Internet Res. 2015 Dec 29;17(12):e288.

Weiss BD. Health literacy: A manual for clinicians. Chicago, IL: Amer-
ican Medical Association Foundation and American Medical Association;
2003.
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WHAT DO WOMEN NEED TO KNOW TO MAKE
INFORMED DECISIONS ABOUT FERTILITY PRESER-
VATION? A DELPHI ANALYSIS OF PROVIDER-REC-
OMMENDED KEY FACTS. Sukhkamal Campbell, MD,'
Aubri S. Hoffman, PhD,” Robert Volk, PhD,” Terri L. Woodard, M.D.”
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MD Anderson Cancer Center, Houston, TX.

OBJECTIVE: To support national guidelines that all reproductive-age
women should be offered fertility counseling prior to starting cancer treat-
ment, this study sought to identify the key facts newly-diagnosed female can-
cer patients should know to make an informed decision about fertility-
preservation.

DESIGN: Pilot Study.

MATERIALS AND METHODS: Challenging Choices: Understanding
the Specific Fertility Needs of Providers and Newly Diagnosed Female Can-
cer Patients in High and Low Resource Settings was a clinical pilot study
completed at MD Anderson Cancer Center and the Harris County Health Sys-
tem to understand and address gaps in fertility preservation counseling. A
portion of the study involved engaging oncologists (medical, pediatric,
young adult, and gynecologic) and reproductive endocrinologists in a Delphi
survey. Providers completed three rounds of online questionnaires, with ano-
nymized results that were reviewed and revised between rounds. Round 1:
provider perception of fertility preservation counseling in a low resource
setting. Round 2: A) a fertility facts quiz and B) ranking of facts in order
of importance. Facts with more than 5 providers choosing “strongly agree”
were retained for round 3. Round 3: provider ranking of most important final
“key facts” (6 total).

RESULTS: The majority of the 33 providers were female (73%) with
mean age of 51 years old. Overall, 34 reproductive endocrinologists and
25 oncologists were polled. The majority (80%) of providers agreed that
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newly diagnosed female cancer patients of reproductive age should be coun-
seled on fertility preservation options regardless of parity, partnership or
financial status, or literacy level. The top ranked key-facts were: 1) Many
cancer treatments can lead to infertility (the inability to get pregnant), 2)
Fertility preservation should be done before starting cancer treatment, 3)
Freezing eggs takes about 2 weeks, 4) If your insurance does not fully cover
fertility preservation, there may be funds available through your employer
(eg Johnson and Johnson, Starbucks) or other organizations (i.e. LIVE-
STRONG Fertility or Walgreens/Ferring Heart Beat Program) 5) Fertility
preservation does not increase the risk of cancer recurrence in the future,
and 6) If you choose not to do fertility preservation before cancer treatment,
you can consider other family building strategies (i.e. adoption, fostering,
third-party options) later.

CONCLUSIONS: Providers confirmed the importance of fertility preser-
vation counseling for all reproductive-age women with cancer prior to initi-
ation of treatment. Before deciding about fertility preservation, women
should understand these key facts —infertility is a risk, preserve before cancer
treatment (takes 2 weeks) if possible, confirm insurance coverage (or apply
for funding), no increase in future cancer risk, and there are alternatives
for family building. These facts may be used to guide shared decision making
discussions, develop measures (knowledge tests, decision quality indices),
design tools (patient decision aids), and inform reimbursement policies for
high quality comprehensive cancer care.

SUPPORT: NA
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OBJECTIVE: To assess the desire for future twin or triplet pregnancy in
patients presenting for planned FP and infertility.

DESIGN: Survey study.

MATERIALS AND METHODS: We designed a 40-question digital sur-
vey based on a validated survey developed at University of Iowa and
approved by our IRB. Between February 2019 and May 2020, patients pre-
senting to the clinic were asked to participate in a survey study. Those who
agreed were routed to our survey which collected de-identified patient demo-
graphic information as well as treatment outcomes ranked in order of prefer-
ence, specifically “no child”, “singleton pregnancy, “twin pregnancy”,
“triplet pregnancy”, obstetrical history, openness to multifetal reduction,
and understanding of maternal and neonatal risks associated with twin and
triplet pregnancies.

Chi-squared analysis was used to compare characteristics of planned FP
who prefer twin or triplet pregnancy to those who prefer singleton pregnancy
and infertility patients who prefer twin or triplet pregnancy to those who pre-
fer singleton pregnancy.

RESULTS: 337 patients completed our survey, 14% undergoing planned
FP and 86% presenting for infertility. 30% of the patients undergoing
planned FP and 31% of the patients presenting with infertility identified
twin or triplet pregnancy as their ideal pregnancy outcome. In the infer-
tility population, patients who desired twin or triplet pregnancies were
less likely to be open to multifetal reduction (p=0.012), had a lower
annual household income (p=0.003), and had a larger ideal family size
(p=0.004). Importantly, they were also less likely to understand the
maternal and neonatal risks that came with twin and triplet pregnancy.
While there was no significant effect of parity noted, those who received
fertility treatments to conceive a previous child were less likely to desire
twin or triplet pregnancy (p=0.036). There was no difference in age be-
tween the two groups.

In patients undergoing planned FP, those who desired twin or triplet preg-
nancy were more likely to be open to multifetal reduction (p=0.027). These
patients showed similar understanding of maternal and neonatal risk of twin
and triplet pregnancy as their counterparts desiring singleton pregnancy. No
other parameters were noted to be significantly different between the groups.

CONCLUSIONS: Nearly one third of our patients desire twin or triplet
pregnancy as their ideal outcome. This finding is consistent between our
planned FP patients and our patients undergoing treatment for infertility.

FERTILITY & STERILITY®

Our goal as providers is to help our patients achieve the healthiest possible
pregnancy and baby, which is most effectively done through singleton preg-
nancy. While it can be helpful to recognize motivators for these desires, these
findings highlight the importance of providing patient education to better
align provider and patient goals.
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OBJECTIVE: Evaluate the patient experience and utility of a digital tool
for pre-test PGT education.

DESIGN: There is increased demand for PGT during in vitro fertilization
(IVF) treatment, but clinician time to educate patients about testing is limited
and pre-test genetic counseling is rare. This study assesses the ability of dig-
ital tools to facilitate patient education, support informed consent, and impact
overall patient care.

MATERIALS AND METHODS: Patients considering PGT were provided
a 15 minute video module consisting of 5 sections. Following each section,
patients were required to answer comprehension questions. After comple-
tion, an optional survey was provided to assess their experience.

RESULTS: Between July 2018 and November 2019, 1562 patients
completed the module and answered all comprehension questions. 246 pa-
tients completed the survey. Before the module, 50% (115/230) agreed or
strongly agreed they knew what to expect before, during, and after their treat-
ment. Afterwards, 88% (203/230) agreed or strongly agreed. 97% (224/230)
felt the module was a helpful addition to the care provided by their medical
team and 167/226 were more satisfied with their care after the module. Of
192 respondents, 83% felt the module made them more prepared to sign con-
sent forms. For 92% (211/230), the module answered at least one question the
respondent would have asked their medical team.

CONCLUSIONS: As fertility providers struggle to manage increased pa-
tient load and the complexities of genetic testing, digital tools can play an
important role in the patient education and informed consent process. The re-
sults of this survey demonstrate the ability of digital tools to enhance patient
education and improve the patient experience, with more than 70% of re-
spondents (73.8%) reporting increased satisfaction with their overall care af-
ter completion of the modules. The average comprehension score for patients
was 92%, which is evidence of patients’ ability to absorb and retain the infor-
mation. Digital platforms like the one studied here may be an effective way to
improve the patient experience while reducing provider burden and time con-
straints. Further investigation of their utility for topics beyond PGT is war-
ranted.
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OBJECTIVE: Male reproductive health is a marker of individual somatic
health and more recently has been associated with familial health. Familial
studies offer a unique opportunity to quantity the effect of genetic and shared
environmental exposures on male subfertility and birth outcomes. We have
previously shown an increased risk of death from congenital malformations
(CM) in relatives of men with lower semen parameters. We examine the as-
sociation between markers of poor semen quality in men presenting for
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infertility workup and any CM in their relatives, within the Utah Population
Database (UPDB).

DESIGN: This is a retrospective, population-based, cohort analysis of sub-
fertile men who underwent semen analysis (SA) at our centers for infertility
workup (cases). Their clinical records have been linked to the UPDB as part
of the Subfertility, Health, and Assisted Reproduction (SHARE) study and
with age-matched, fertile male controls drawn from the UPDB (5:1 ratio).

MATERIALS AND METHODS: Relatives of cases and controls were
identified using the familial relationship data in the UPDB. CMs were iden-
tified using diagnosis data from the Utah Birth Defects Network, birth certif-
icate data, statewide inpatient and ambulatory surgery records, and electronic
medical records. Presence of a CM in first-degree relatives (FDR), second-
degree relatives (SDR), and first-cousins (FC) were identified through logis-
tic regression analyses among men presenting for SA as part of infertility
work-up compared to age-matched, fertile controls. Total motile count
(TMC) was categorized by quartiles and sperm concentration and sperm
count were each categorized by World Health Organization reference
criteria. Separate logistic regression models were estimated for each semen
parameter and relative type (FDR, SDR, and FC) to test the association be-
tween case-control status and CMs in relatives.

RESULTS: We identified 13,628 men with SA who presented for infertility
evaluation, who were matched to 68,140 age-matched, fertile controls. Male
relatives had excess risk of a CM compared to female relatives among cases
and controls. FDR of men with low TMC (1% quartile), oligospermic for
sperm count, or oligospermic for sperm concentration, had an elevated risk
of a CM (OR: 1.28 (95%CI: 1.11-1.47); OR: 1.31 (95%CI: 1.10-1.56);
OR: 1.25 (1.04-1.49), respectively when compared to fertile controls. There
was no significant risk difference for a CM between relatives of azoospermic,
normospermic, or hyperzoospermic men or of men in the 2", 3™, or 4™ quar-
tiles for TMC and relatives of fertile population controls.

CONCLUSIONS: We found that FDR of men with poor semen quality had
a higher risk of CM. This suggests that genetic and epigenetic factors leading
to subfertility, in addition to shared environmental exposures, may increase
the risk for adverse birth outcomes.
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OBJECTIVE: To characterize the population of men specifically undergo-
ing infertility testing using a nationally representative survey of the US male
population, with a focus on the burden of male infertility diagnoses.

DESIGN: Secondary analysis of the 2011-2017 male responses of the Na-
tional Survey for Family Growth (NSFG).

MATERIALS AND METHODS: We used the provided sample weights
and the complex sample analysis required by the NSFG survey design. All
men who sought any medical advice to conceive were included. We looked
at the proportion of men who specifically underwent infertility testing. We
then looked at the demographic and healthcare utilization characteristics of
the men who had received a specific infertility diagnosis, which included
low sperm count, varicocele, genetic disorders that alter sperm production,
low testosterone, and other infertility diagnosis. We compared men who
received a fertility diagnosis to the general population of men who had
fathered at least one child using univariate and multivariate logistic regres-
sion. Significance was set at p < 0.05.

RESULTS: Of the 13,861 men surveyed, 643 sought medical help with
their partner to have a baby. In 305 cases, the male underwent infertility
testing. Applying the NSFG sample weights, 3,486,602.9 couples (95% Con-
fidence Interval: 3,026,890.3-3,946,315.6), or 6.6% (95%CI: 5.9-7.4) of the
population sought medical advice to have a baby, but of these couples, only
53.1% (95%CIl: 47.6-58.4) of the men received infertility testing. Of the men
who received testing, 30.5% (95%CI: 23.5-38.5) were given at least one spe-
cific infertility diagnosis. 25.8% (95%CI: 19.1-32.4) were diagnosed with
low sperm count, 3.7% (95%CI: 1.0-13.3) were diagnosed with varicocele,
0.6% (95%CI: 0.0-3.8) were diagnosed with a genetic disorder affecting
sperm production, and 3.5% (95%CI: 0.8-9.9) were diagnosed with low
testosterone. Comparing men who received an infertility diagnosis to men
who had completed a pregnancy, income, marital status, race, education
level, whether or not they had a usual place for healthcare, and insurance
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status were significantly different between the groups. However, on multivar-
iate analysis, only income (p<0.001) and marital status (p=0.001) remained
significantly difference. The men who had received infertility diagnoses had
a higher income and were 6.67 times more likely to have been married than
not married.

CONCLUSIONS: Despite the fact that male-factor infertility has been
implicated in up to 50% of infertile couples, only half the men seeking
help to have a child undergo infertility testing. Very few men are being diag-
nosed with conditions that are quite common in the infertile male, such as
varicocele. The men who ultimately receive infertility diagnoses are
wealthier and more likely to be married, and thus, analyses that look at
men who have presented to an infertility specialist may not be representative
of the national infertile population.
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ICSI OUTCOMES USING SPERMATOZOA WITH
OPTIMAL GENOMIC INTEGRITY. Alessandra Parrella, .
M.Sc., Danielle Rebecca Tavares, B.A., June Wang, B.A.,

Mounia Haddad, M.D., Philip Xie, B.S., Derek Keating, B.A.,

Zev Rosenwaks, M.D., Gianpiero D. Palermo, M.D., Ph.D. The Ronald O. Per-
elman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell
Medicine, New York, NY.

OBIJECTIVE: To test whether selecting spermatozoa with an intact
genome enhances implantation and pregnancy rates in couples undergoing
ICSL

DESIGN: During the past 3 years, semen specimens from consenting men
with prior ICSI failure were screened for sperm chromatin fragmentation
(SCF) and double-stranded DNA breaks (DSBs). These tests were performed
on raw specimens that were processed by density gradient centrifugation
(DGC) and microfluidic sperm selection (MFSS). Couples underwent subse-
quent ICSI cycles with MFSS processing in order to select spermatozoa with
the highest genomic integrity. Embryological and pregnancy outcomes were
recorded in the study groups and compared to the historical cycles.

MATERIALS AND METHODS: Consenting men underwent standard
semen analysis according to WHO 2010 criteria. DGC and MFSS were
used to select spermatozoa with the highest portion of progressively motile
spermatozoa. SCF was assessed by terminal deoxynucleotidyl transferase
dUTP nick-end labeling (TUNEL) on at least 500 spermatozoa utilizing a
threshold of <15%. DSBs were measured by a neutral Comet assay using
amodified in-house protocol which assessed at least 200 spermatozoa per pa-
tient considering a normal threshold of <3%. ICSI was performed in the
standard fashion.

RESULTS: A total of 63 men with an average age of 41+10 years had
the following average semen parameters: concentration of 2631 x 10/
mL, 33414 motility, and 24+1% morphology. After DGC and MFSS, the
sperm concentration was 18423 and 813 x10°/mL, with 55+33% and
97£9% motility (P<0.0001), respectively. The morphology remained
2+1% after DGC, and improved to 3.24+1% after MFSS (P<0.001). The
SCF decreased from 244+8% in the raw samples to 19+10% following
DGC, and fell to 1.74+1% after MFSS processing (P<0.0001). DSB rates
were 4.1+1% in the raw samples, 3.3+£2% after DGC, and only 0.3+0.1%
after MFSS (P<0.0001). Men (n=39; 42£7 years) who underwent ICSI
with their female partners (38+3 years) had an average SCF and DSB
rate in their raw sample of 23+9% and 3.941.5%, respectively, which
fell to 194+2% and 3.24+3% after DCG selection, and dropped to only
1.44+1% and 0.24+0.1% after MFSS (P < 0.0001). These couples under-
went 25 reference ICSI cycles with DGC sperm selection and achieved
a fertilization rate of 60.5% (98/162). The implantation rate was only
2.1% (1/47) with a clinical pregnancy rate of 5.0% (1/20), resulting in a
pregnancy loss. These couples subsequently underwent 48 ICSI cycles
with MFSS and achieved a fertilization rate of 73.1% (333/455;
P<0.01). The implantation rate rose to 27.3% (26/95; P<0.001) and the
clinical pregnancy rate increased to 53.3% (24/45; P<0.001), resulting
in 46.6% (21/45) (P<0.0001) of deliveries/ongoing pregnancies.The
pregnancy loss rate was 12.5% (3/24).

CONCLUSIONS: According to our study, SCF is strongly correlated with
sperm motility. MFSS is the only device capable of yielding the highest
portion of progressively motile spermatozoa that therefore have the least
amount of DNA damage. Spermatozoa with an intact genome are associated
with improved embryonic development and implantation rates in couples un-
dergoing ICSI.

SUPPORT: None
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MALE FACTOR INFERTILITY AND PLACENTAL PA-
THOLOGY IN LIVE BIRTHS CONCEIVED WITH IN VI-
TRO FERTILIZATION. Roisin Ryan, MB BCH BAO,'
Caitlin R. Sacha, MD,”  Kaitlyn E. James, PhD,’
Drucilla J. Roberts, MD,] Charles L. Bormann, PhD,3 Irene Souter, MD.?
'Massachusetts General Hospital Boston, MA; MGH Fertility Center, Har-
vard Medical School, Boston, MA; 3Massachusetts General Hospital, Har-
vard Medical School, Boston, MA.

OBJECTIVE: Recent research has highlighted the role of paternal genetics
in the makeup of the trophoblast. However, there is little data available on
whether male factor infertility affects placental pathology. This study aimed
to analyze the effect of male infertility status on placental pathology from
live births arising from in vitro fertilization.

DESIGN: This was a retrospective cohort study of 1035 live births with
placental pathology arising from autologous in vitro fertilization cycles per-
formed at MGH Fertility Centre between 2004 and 2017.

MATERIALS AND METHODS: Placental pathology was reported as
anatomic, infectious, inflammatory, or vascular/thrombotic. Primary out-
comes were differences in placental pathology between live births arising
from cycles of couples with and without male factor infertility. Male factor
infertility was defined as having a total motile count of less than 15 million,
with severe cases less than 5 million, in a pre-IVF semen analysis. Demo-
graphic, cycle and placental outcomes were compared with chi square tests,
Student’s t-tests or non-parametric tests, as appropriate. Multivariate logistic
regression models were used to compare placental pathology between
groups, adjusting for maternal age, race, BMI, gestational age at delivery,
number of fetuses born, number of embryos transferred, transfer type, fertil-
ization method

RESULTS: 1035 cycles were included in this analysis, 145 of which were
from couples with a diagnosis of mild male factor infertility and 192 from
couples with a diagnosis of severe male factor infertility. There were no dif-
ferences in maternal age (p=0.083), maternal race (p=0.35) or ethnicity
(p=0.37), nulliparity status (p=0.31), hormone measurements (D3 FSH
(p=0.67), AMH (p=0.32) or peak estradiol (p=0.81) levels) across groups.
There were no significant differences in IVF stimulation protocols (p=0.07)
or numbers of embryos transferred per cycle (p=0.73) between groups. Mild
and severe male factor infertility groups were significantly more likely to
have ICSI as part of their fertilization method (p<0.001). Gestational age
at delivery (p=0.07) and median birthweight (p=0.94) did not differ signif-
icantly between groups. Measured obstetric outcomes including mode of de-
livery (p=0.16), postpartum hemorrhage (p=0.38) and hypertensive
disorders (p=0.63) were not significantly different between groups. There
was no difference in placental pathology outcomes between couples with
or without a male factor infertility diagnosis.

CONCLUSIONS: Male factor infertility status was not significantly asso-
ciated with placental outcomes amongst this cohort. In the setting of an
increasing prevalence of male-factor infertility, further prospective research
is needed to reproduce and validate this finding.

SUPPORT: None
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AND PATERNAL ORIGIN OF ANEUPLOIDY.

Marissa L. Luck, MD,' Dana B. McQueen, MD, MAS,'
Rachel Ruderman, MD, MPH,' Lydia Hughes, MD,'
Melissa K. Maisenbacher, M.S.,> Christina E. Boots, MD, MSCL'
Eve C. Feinberg, M.D.' 'Northwestern University, Chicago, IL; 2Natera,
San Carlos, CA.

RELATIONSHIP BETWEEN SEMEN PARAMETERS .

OBJECTIVE: To evaluate the relationship between semen analysis param-
eters and embryonic aneuploidy of paternal origin.

DESIGN: Retrospective Cohort Study.

MATERIALS AND METHODS: Institutional Review Board approval
was obtained. All in vitro fertilization (IVF) cycles utilizing preimplantation
genetic testing for aneuploidy between 1/2015 and 1/2020 were reviewed.
The World Health Organization 2010 criteria were used to evaluate semen
parameters. The paternal aneuploidy rate was the number of embryos with
paternal aneuploidy or mixed aneuploidy (maternal and paternal aneuploidy)
divided by the total number of embryos tested. Continuous variables were
compared with a student’s t-test and categorical variables with a Chi-square.

RESULTS: A total of 1,245 IVF cycles were included; 617 cycles in men
with normal semen parameters and 628 cycles in men with abnormal semen
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parameters. The parental origin of aneuploidy was available for 453 cycles
and 1,720 embryos. The mean paternal age (38 years, SD 4.9), maternal
age (36.6 years, SD 3.8), maternal body mass index (24.8 kg/mz, SD 5.0),
number of oocytes retrieved (15.8, SD 9.1), and number of blastocysts bio-
psied (3.8, SD 2.9) were not different between the two groups. Neither em-
bryonic aneuploidy rates (50.3% vs 50.1%, P=0.48) nor paternal origin of
aneuploidy (8.8% vs. 8.0%, P=0.54) were different between groups. Further-
more, there was no difference in the paternal aneuploidy rate between men
with normal and abnormal sperm concentration, total count, motility or
morphology (Table). There was also no difference in mean sperm concentra-
tion, total count, or morphology among cycles resulting in >50% (N=31) or
cycles with 100% paternal aneuploidy (N=10), compared to cycles with 0%
paternal aneuploidy (N=332). Male partners with cycles resulting in 50% or
100% paternal aneuploidy had a higher mean motility (60.5% and 66.8%),
compared to cycles with 0% paternal aneuploidy (53.2%).

CONCLUSIONS: There was no association between semen analysis pa-
rameters and paternal aneuploidy rates. Couples with male factor infertility
can be reassured that abnormal semen parameters are not associated with
increased aneuploidy rates due to the male contribution.

Paternal aneuploidy rates per embryo tested
Semen analysis

parameters

Normal Abnormal p-value

Semen analysis
(any parameter)

8.8% (75/854) 8.0% (69/866) 0.54

Concentration 8.7% (121/1390) 7.0% (23/330) 0.20
(15 mil/ml)

Total count (39 8.5% (105/1238) 8.1% (39/482) 0.85
million)

Motility (40%) 8.8% (127/1438) 6.0% (17/282) 0.13

Progressive 8.7% (122/1401) 6.9% (22/319) 0.32

motility (32%)
Morphology (4%)
Severe oligo/

azoospermia

(5 mil/mL)

9.0% (88/979)
8.6% (134/1567)

7.8% (40/515) 0.44
6.5% (10/153) 0.45
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THE RELATIONSHIP BETWEEN PATERNAL BODY
MASS INDEX (BMI) AND PATERNAL ANEUPLOIDY .
RATES. Lydia Hughes, MD," Dana B. McQueen, M.D.,

M.A.S.,] Rachel Ruderman, MD, MPH,I Marissa Luck,

M.D.,' Melissa K. Maisenbacher, M.S.,> Eve C. Feinberg, M.D.,'
Christina E. Boots, MD, MSCL." 'Northwestern University Chicago, IL;
zNatera, San Carlos, CA.

OBJECTIVE: To examine the association between paternal BMI and em-
bryonic aneuploidy of paternal origin.

DESIGN: Retrospective Cohort.

MATERIALS AND METHODS: Institutional Review Board approval
was obtained. All in vitro fertilization (IVF) cycles utilizing preimplantation
genetic testing between 1/2015 and 1/2020 were reviewed. Obesity was
defined as a BMI >30 kg/m?. Embryonic aneuploidy and paternal aneuploidy
rates were compared between non-obese and obese male partners. Contin-
uous variables were compared with a student’s t-test and categorical variables
with a Chi-square. Multivariable regression analysis was used to control for
potential cofounders.

RESULTS: A total of 1089 IVF cycles were included; 855 cycles in men
with a BMI < 30 and 234 cycles in men with a BMI >30. There was no
significant difference in female age, anti-mullerian hormone (AMH), or
number of blastocysts biopsied between groups. The non-obese group
did have a significantly lower paternal age, lower maternal BMI, and a
greater number of oocytes retrieved (Table). The embryonic aneuploidy
rate was not different between non-obese and obese men, 50.1% versus
51.9%, P=0.37. The parental origin of aneuploidy was available for 399
cycles. The paternal aneuploidy rate was not different between non-obese
and obese men, 7.9% versus 9.1%, P=0.5. In addition, there was no differ-
ence in paternal BMI among cycles with >50% (N=27) or 100% (N=9)
paternal aneuploidy, compared to 0% (N=288) paternal aneuploidy,
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Paternal BMI < 30 (N=_855 IVF cycles, 3292

Paternal BMI > 30 (N= 234 IVF cycles, 835

All values in: Result (SD) embryos tested) embryos tested) P-value
Paternal Age, yr 38.4 (5.1) 39.4 (5.4) 0.009*
Paternal BMI, kg/m? 25.7 (2.5) 33.4 (3.5) < 0.0001*
Maternal Age, yr 36.5 (3.9) 36.9 (3.4) 0.15
Maternal BMI, kg/m2 24.1 (4.6) 27.0 (6.3) < 0.0001*
AMH, ng/mL 3.0 (2.6) 2.8 (2.5) 0.29
Day 3 FSH, mIU/ml 8.0 (7.6) 8.1 (2.6) 0.84
Days of Stimulation 10.6 (1.6) 10.5 (1.5) 0.39
Peak E2, pg/ml 2466.9 (1463.4) 2177.6 (1215.3) 0.006*
Oocytes Retrieved 16.2 (9.5) 14.7 (7.6) 0.03*
Mature Oocytes 10.9 (7.5) 10.3 (6.4) 0.26
Fertilized Oocytes 9.1 (6.3) 8.8 (5.4) 0.51
Blastocysts Biopsied 3.9 (2.9) 3.6 (2.7) 0.16
Aneuploidy Rate per Embryo 50.1% (1649/3292) 51.9% (433/835) 0.37
Paternal Aneuploidy Rate per Embryo 7.9% (96/1209) 9.1% (30/328) 0.50

BMI 28.6 kg/m” + 5.3 and 27.5 kg/m? + 4.5 versus 27.5 kg/m* + 4.1,
respectively. After a multivariable linear regression to control for paternal
age, maternal BMI and oocyte number; paternal BMI was not associated
with paternal aneuploidy.

CONCLUSIONS: There was no significant difference in overall aneu-
ploidy or paternal aneuploidy between non-obese and obese men. Thus,
our findings are reassuring that paternal obesity is not associated with
paternal aneuploidy rates.

PREIMPLANTATION GENETIC TESTING
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A MULTI-CENTER, PROSPECTIVE, BLINDED, NON- |
SELECTION STUDY EVALUATING THE PREDICTIVE .
VALUE (PV) OF AN ANEUPLOID DIAGNOSIS WITH

PGT-A AND THE IMPACT OF

BIOPSY. Ashley W. Tiegs, MD,' Xin Tao, Ph.D,> Yiping Zhan, Ph.D,’
Christine V. Whitehead, BSN, RN,4 Emre Seli, MD,I George Patounakis,
MD, PhD,’ Jacqueline Gutmann, MD,® Arthur J. Castelbaum, MD,7
Thomas Kim, MD,® Chaim Jalas, N/A,> Richard Thomas Scott, Jr., MD.'
'IVI RMA New Jersey Basking Ridge, NJ; *Foundation for Embryonic
Competence, Basking Ridge, NJ; *The Foundation for Embryonic Compe-
tence, Basking Ridge, NJ; “IVI-RMA New Jersey, Basking Ridge, NI;
5IVI—RMA, Florida, Lake Mary, FL; °IVI—RMA, Philadelphia, Philadelphia,
PA; "IVI-RMA Philadelphia, Philadelphia, PA; sTVI-RMA Southern Califor-
nia, Los Angeles, CA.

OBJECTIVE: Two concerns regarding PGT-A are: 1) embryos labeled
aneuploid may be reproductively competent and thus may be wrongfully
discarded, and 2) trophectoderm (TE) biopsy may have an adverse effect
on embryo reproductive potential. This study addresses these concerns by
1) directly measuring the predictive value (PV) of an aneuploid PGT-A
diagnosis, and 2) comparing sustained implantation rates (SIR) of the
study group to a control group, in which biopsy/ PGT-A were not uti-
lized.

DESIGN: Prospective, blinded, multi-center non-selection study.

MATERIALS AND METHODS: 1) We first conducted a prospective,
blinded, multi-center non-selection study in which all participants (n=402)
underwent ICSI and blastocyst culture. Blastocysts underwent TE biopsy fol-
lowed by vitrification. In the next cycle, patients underwent single embryo
transfer (SET) of the best embryo selected solely on morphology. PGT-A
analysis (targeted amplification, NGS-based) was performed only after the
clinical outcome was known. Clinical outcomes were compared to PGT-A re-
sults to calculate the PV of an “aneuploidy” diagnosis. 2) To determine the
impact of the biopsy, the SIR of the patients in the non-selection study
(n=484 transfers) was compared to that of a control group (n=1208) under-
going cryo-SET not using PGT-A. As neither had access to PGT-A results,
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the groups differed only in that embryos in the study group had undergone TE
biopsy.

RESULTS: 1) In the non-selection study, PGT-A analysis of the TE sam-
ples diagnosed 102 (out of 484 transferred) as “aneuploidy.” The SIR of em-
bryos diagnosed as aneuploidy was 0% (0/102) (binomial proportion 95% CI
0-2.4%); therefore, the PV of an aneuploidy result for failure to deliver was
100%. The PV for a euploid result to predict SIR was 64.7% (p<0.001). 2)
When compared to the control group (n=1208) who underwent cryo-SET
without biopsy or PGT-A, the mean SIR of all patients in the non-selection
study group (including all euploid and aneuploid transfers) was not different
(47.9% versus 45.8% (OR 1.17 (95% C10.93-1.46)); p=0.17), demonstrating
no detectable detrimental effect of the TE biopsy.

CONCLUSIONS: The PGT-A assay evaluated does not result in the
discard of embryos with significant reproductive potential. Additionally,
the TE biopsy has no detectable adverse impact on sustained implantation.
Overall, these data support the safety and benefit of utilization of this
PGT-A assay.

Ongoing
PGT-A Pregnancy/ Failed or Sustained
Diagnosis Delivered  No Pregnancy Total Implantation (%)
Aneuploid 0 102 102 0.0%
Euploid 202 110 312 64.7%

SUPPORT: 1VI-America, Foundation for Embryonic Competence
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IDENTITY MARKER ANALYSIS DEMONSTRATES
THAT MOST INITIAL AND RE-BIOPSY PAIRS ARE
CONCORDANT. Lauren Walters-Sen, PhD, FACMG,
Dana Neitzel, MS, CGC, Sara L. Bristow, PhD,
Asia D. Mitchell, PhD, Charlene A. Alouf, PhD HCLD,
Swaroop Aradhya, PhD, FACMG. Invitae San Francisco, CA.

OBJECTIVE: To determine the identity marker concordance rate between
initial embryo biopsies and re-biopsies in the context of preimplantation ge-
netic testing for aneuploidy (PGT-A).

DESIGN: Failure to obtain an actionable result is one limitation of PGT-A
independent of the testing platform. “No-results” can be categorized into two
groups, 1) those with failed amplification (FA) or 2) indeterminate (IND)
samples for which data from the amplified DNA is uninterpretable. An alter-
native to discarding or transferring no-result embryos is to re-biopsy for
repeat screening. Since the process from biopsy to PGT result is not fully
automated, the potential for labeling error exists due to the multiple steps
involved. To determine the rate of error, we retrospectively compared single
nucleotide polymorphisms (SNPs) between initial biopsy and re-biopsy ma-
terial to determine identity concordance rates.

Vol. 114, No. 3, Supplement, September 2020



MATERIALS AND METHODS: In total, 2350 trophectoderm biopsies
from previous no-result embryos from 106 IVF centers were submitted for
re-analysis. Samples were analyzed using FAST-SeqS, an NGS-based assay
enhanced with genome-wide SNPs (>10,000). For 2079 biopsy pairs, SNP
genotypes were compared between the rebiopsy sample and all samples sub-
mitted in the initial case to determine concordance rates; data were then strat-
ified into three categories: full match, sibling, or unrelated.

RESULTS: Actionable results were obtained in >95% of all re-biopsies
(2246 of 2350). There was no apparent difference in the ability to obtain re-
sults when broken down by result type (FA or IND) or biopsy day. With an
average egg age of 35 years, more than half (58%; 1317/2246) of re-biopsies
with results were euploid.

Identity marker concordance analysis was performed for 2079 biopsy pairs
(FA=1118; IND=961). The majority of initial IND samples had ample SNP
data to determine full matches; 98.44% of biopsy pairs were full matches
(946/961). For initial FA samples with limited SNP data, full matches be-
tween biopsy pairs could not be determined; 98.57% were consistent with
a sibling match (1102/1118).

Of the 31 discordant re-biopsy pairs, 16 were unrelated, while 15 were
identical matches to a different embryo number from the original biopsy
set (sibling).

CONCLUSIONS: Ninety-five percent of re-biopsies yielded actionable
results and despite the additional work and expense for the clinic, it is impor-
tant that these embryos be identified as no-results, rather than be potentially
resulted as abnormal, to avoid discarding embryos that may lead to a normal
live birth.

As expected, our analysis confirmed that the majority of re-biopsies are in
fact taken from the same embryo as the original biopsy. However, it is impor-
tant to note that ~2% indicate a sample swap, thus identifying room for la-
beling and workflow improvement on both the IVF lab and PGT-A lab to
reduce the likelihood of incorrect embryo assignment. The incorporation
of SNPs into a PGT-A assay has many utilities including the ability to iden-
tify polyploidy, uniparental isodisomy, as well as to confirm sample identity
matches.

References: NA

SUPPORT: All authors are employees and stockholders of Invitae.
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DO WE STILL NEED TO DEPRIORITIZE THE TRANS-

OBJECTIVE: The efficiency of PGT-A is currently the subject of great
debate for possible embryo wastage associated with the technique. Thus,
the establishment of evidence-based guidelines for transferring mosaic em-
bryos has become a priority. In this study, we compared the clinical outcomes
of over a hundred embryos diagnosed as low grade (<50%) mosaic with em-
bryos diagnosed as euploid by Next Generation Sequencing (NGS). At the
time of transfer, no prioritization of euploid embryos versus low grade
mosaic embryos were applied.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Up to April 2019, our policy was to clas-
sify embryos as euploid when the percentage of normal cells in the TE bi-
opsies was determined to be > 50%. The genetic profiles of 896 embryos
transferred in single frozen embryo transfers cycles (Jan 2018-Dec 2018)
were retrospectively analyzed in order to identify those that would have
been classified as mosaic if the Preimplantation Genetic Diagnosis Interna-
tional Society guidelines were applied. Logistic and linear regression anal-
ysis were conducted to correct the results for use of day 5 blastocyst, egg
donors and gestational carriers.

RESULTS: Out of the 896 embryo transferred, 784 were euploid and 112
were mosaic (range 20-50%). Live birth rates (LBRs) were similar between
euploid (58.0%) and mosaic (56.3%) blastocysts. After correction for con-
founders, the Odds Ratio (OR) for LBR in the mosaic group was 0.88
(95%CI 0.59-1.33, p=0.56). In the mosaic group, after stratifying by the
number of chromosomes involved, the adjusted OR for LBR was 1.04
(95%CI 0.65-1.67, p=0.87) when only one chromosome was involved
(n=82), and 0.65 (95%CI: 0.30-1.40) when more chromosomes (n=30)
were involved, however, the difference was not significant (p=0.27). LBR
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was higher when a day 5 blastocyst was transferred (OR 1.61, 95%CI
1.15-2.24, p=0.005) and a gestational carrier was involved (OR 1.66, 95%
CI 1.21-2.28, p=0.002). The abortion rate (ABR) in the mosaic group was
not higher than the ABR in the euploid group, either when one (OR 1.11,
95%CI 0.50-2.48, p=0.79) or more chromosomes were involved (OR 1.07,
95%CI 0.23-4.9, p=0.93). The biochemical pregnancies were higher, but
not statistically different, when more than one chromosome was involved
(OR 2.74, 95%CI 0.87-8.69, p=0.08). Finally, the birth weights (BW)
were similar between euploid (7.1 & 1.2 Ib) and mosaic (7.0 £ 1.4 1b) em-
bryos; the adjusted BW differences in the stratified population were -0.10
Ib (95%CI -0.48 to 0.29, p=0.62) when one chromosome was involved
and -0.23 (95%CI -0.95 to 0.48, p=0.65) when more chromosomes were
involved. One therapeutic abortion was reported for each group.

CONCLUSIONS: Our results show that low grade mosaic embryos give
the same results in term of LBR, AR and BW as euploid embryos. Excluding
“low grade mosaic embryos” may result in a depletion of the pool of embryos
to transfer, reducing the chance for the patient to take home a baby. Due to
increasing evidence, the current guidelines that advise to initiate a further
PGT-A cycle before considering transferring a mosaic embryo should be
loosen at least for the “low grade mosaic embryos”.

References: PGDIS Newsletter, May 27, 2019 PGDIS POSITION STATE-
MENT ON THE TRANSFER OF MOSAIC EMBRYOS IN PREIMPLAN-

AAAAAAAAAAAAAAAAAAAAAAAAC Cram DS, Leigh
D, Handyside A, Rechitsky L, Xu K, Harton G, Grifo J, Rubio C, Fragouli E,
Kahraman S, Forman E, Katz-Jaffe M, Tempest H, Thornhill A, Strom C, Es-
cudero T, Jie Q, Munne S, Simpson JL, Kuliev A BASED ON MATERIALS
OF 18TH INTERNATIONAL CONFERENCE ON PREIMPLANTATION
GENETICS, Geneva, Switzerland, April 15-18, 2019.

SUPPORT: none
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WITH PRENATAL DIAGNOSIS FOR .
HUNTINGTON’S DISEASE: A COST-EFFECTIVENESS
ANALYSIS. Alicia A. Christensen, B.A.)

Alyssa R. Hersh, M.D., M.PH.,’ Pamela B. Parker, M.D., M.PH.,’
Aaron B. Caughey, M.D., Ph.D.,! Sacha A. Krieg, M.D., Ph.D.? lOregon
Health & Science University, Portland, OR; 2Oregon Health and Science
University, Portland, OR.

OBJECTIVE: In 2018 The American Society of Reproductive Medicine
(ASRM) published an ethics committee opinion regarding the use of Preim-
plantation Genetic Testing for Monogenic Disease (PGT-M) for adult-onset
conditions, such as Huntington’s Disease (HD). We aimed to investigate if
IVF PGT-M is cost-effective for heterozygous individuals with HD versus
natural conception with prenatal diagnosis (PND).

DESIGN: Cost-effectiveness analysis from a societal perspective of cou-
ples, where one individual is heterozygous for HD, undergoing IVF PGT-
M compared to natural conception with PND.

MATERIALS AND METHODS: A decision-analytic model using Tree-
Age Pro software was developed with a theoretical cohort composed of
3,851 couples which contain one individual who is heterozygous for HD
and one unaffected individual. Outcomes included procedure-related loss,
spontaneous abortion (SAB), termination of pregnancy (TOP), early/
normal/late onset HD in addition to cost and quality-adjusted life years (QA-
LYs) for both parents. A willingness-to-pay threshold was set at $100,000/
QALY.

RESULTS: IVF PGT-M is both lower in cost and higher in effectiveness
compared to natural conception with PND among couples with one hetero-
zygous HD individual, making it the dominant strategy. All measured out-
comes were lower in the IVF PGT-M strategy including 39 fewer
procedure-related losses, 116 fewer SABs, 462 fewer TOPs. Most notably,
in our theoretical cohort of couples, IVF PGT-M resulted in 1,079 fewer
HD-affected offspring. IVF PGT-M was also associated with 45 more QA-
LYs and a cost saving of $65,334.757. Our results were robust over a wide
range of assumptions.

CONCLUSIONS: We found IVF PGT-M to be a cost-effective strategy
compared to natural conception with PND when one of the individuals is het-
erozygous for HD. Not only can morbidity and mortality incurred by HD be
mitigated for the offspring by using IVF PGT-M, this study is the first to
demonstrate the cost effectiveness of utilizing IVF PGT-M for those with
HD.
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TABLE 1.

IVF PGT-M Natural Conception  Difference
Procedure-related loss* 0 39 -39
Spontaneous abortion* 77 193 -116
Termination® 0 462 -462
HD, late onset™* 0 77 =77
HD, normal onset* 0 963 -963
HD, early onset* 0 39 -39
Cost (in $millions) $97,815,708.08 $163,150,464.74 -$65,334,756.66
Effectiveness (QALYSs) 156,162 156,207 +45
Strategy** Dominant Dominated

* Units are outcome occurrences within this theoretical cohort.
** Dominant strategies are those that result in lower cost and higher
effectiveness.
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PLANTATION GENETIC TESTING FOR ANEUPLOIDY
(PGT-A) DIAGNOSES OF UNDETERMINED REPRO-
DUCTIVE POTENTIAL: RESULTS FROM A PROSPEC-
TIVE, BLINDED, MULTI-CENTER NON-SELECTION
STUDY. Ashley W. Tiegs, MD,' Xin Tao, Ph.D,” Yiping Zhan, Ph.D,?
Christine V. Whitehead, BSN, RN,4 Brent M. Hanson, MD,'
Julia G. Kim, MD, MPH,' Emily K. Osman, MD,' Emre Seli, MD,’
George Patounakis, MD, PhD,’ Jacqueline  Gutmann, MD,°
Arthur J. Castelbaum, MD,” Thomas Kim, MD,® Chaim Jalas, N/A,>
Richard Thomas Scott, Jr., MD.! 'IVI RMA New Jersey Basking Ridge,
NIJ; 2Foundation for Embryonic Competence, Basking Ridge, NJ; 3The Foun-
dation for Embryonic Competence, Basking Ridge, NJ; “lVI-RMA New Jer-
sey, Basking Ridge, NJ; IVI-RMA, Florida, Lake Mary, FL; *IVI-RMA,
Philadelphia, Philadelphia, PA; "IVI-RMA Philadelphia, Philadelphia, PA;
8IVI-RMA Southern California, Los Angeles, CA.

TRANSFER OUTCOMES OF EMBRYOS WITH PREIM-

OBJECTIVE: In reports describing outcomes associated with transfer
of whole chromosome mosaicism (MOS) and segmental abnormality
(SEG) PGT-A embryos, such embryos are typically the only available
for transfer. Therefore, patients in these series likely have reduced
prognosis. To truly assess the reproductive potential of PGT-A MOS
and SEG embryos, transfer must be performed in a non-selected
manner. The present study aimed to report clinical outcomes associated
with PGT-A MOS and SEG embryos after transfer in a prospective,
blinded non-selection study.

DESIGN: Subset evaluation within a larger prospective, blinded, multi-
center, non-selection study.

MATERIALS AND METHODS: This was a prospective, blinded, multi-
center, non-selection study including couples undergoing their first in vitro
fertilization (IVF) cycle. Couples with endometrial insufficiency or antral
follicle count < 8 were excluded. Routine procedures included ICSI and
blastocyst culture. All usable blastocysts underwent trophectoderm (TE) bi-
opsy but transferred prior to biopsy analysis. Targeted NGS-based PGT-A
was performed only once the clinical outcome of the transfer was deter-
mined. Clinical outcomes were then compared to PGT-A results. Specif-
ically, outcomes associated with the transfer of PGT-A MOS and SEG
results were evaluated.

RESULTS: In total, 402 patients underwent 484 single, frozen, blastocyst
transfers (Jan 2014 - Dec 2019). Of all embryos transferred, 3.3% (n=16)
were diagnosed as MOS and 8.1% (n=39) as SEG once PGT-A results
were un-blinded. Clinical outcomes are described in Table 1. Outcomes asso-
ciated with PGT-A euploid and aneuploid diagnoses are provided for com-
parison only.

CONCLUSIONS: Transfer of embryos with PGT-A diagnosis of MOS
appear to result in outcomes similar to that of euploid embryos, while those
with a diagnosis of SEG appear to have lower sustained implantation and live
birth rates. However, due to the low incidence of MOS and SEG PGT-A re-
sults with this NGS-based assay and the resultant limited sample size, there is
insufficient power to calculate predictive values associated with such diagno-
ses. Further research is needed.
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Sustained

Not  Biochemical Clinical Implantation/

Pregnant Loss Miscarriage Ectopic  Live Birth
% (n) % (n) % (n) % (n) % (n)
MOS 6.3% (1) 12.5% (2) 12.5% (2) 0% 68.8% (11)
(n=16)
SEG 51.3% (20) 12.8% (5)  5.1% (2) 0% 30.8% (12)
(n=39)
Euploid ~ 17.9% (56) 9% (28)  7.4%(23) 1% (3) 64.7% (202)
(n=312)
Aneuploid 59.8% (61) 16.7% (17) 23.5% (24) 0% 0%
(n=102)

SUPPORT: 1VI-America, Foundation for Embryonic Competence
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SEGMENTAL ANEUPLOIDY RATES OBSERVED

IN ~192,000 BLASTOCYSTS BY FAST-SEQS SUPPORT
INCLUSION IN PGT-A ASSAYS. Lauren Walters-Sen,

PhD, FACMG, Dana Neitzel, MS, CGC, Sara L. Bristow,

PhD, Asia D. Mitchell, PhD, Nicole Faulkner, PhD, FACMG,
Swaroop Aradhya, PhD, FACMG. Invitae San Francisco, CA.

OBIJECTIVE: Assessing clinical impact of transferring embryos with
segmental aneuploidies (SAs) identified through preimplantation genetic
testing for aneuploidy (PGT-A) is difficult as not all SAs lead to miscarriage
and/or birth defects. In order to support the inclusion of SAs in PGT-A assays,
we analyzed the incidence and types of SAs across all chromosomes in our
cohort.

DESIGN: Retrospective cohort study of PGT-A biopsy results.

MATERIALS AND METHODS: Trophectoderm biopsies were analyzed
using our modified FAST-SeqS method and bioinformatics pipeline, which
detects whole chromosome and segmental aneuploidies (=10Mb), most
types of polyploidy, and many instances of single chromosome uniparental
isodisomy. ' Similar to other PGT-A platforms, the p arms of the acrocentric
chromosomes were not analyzed. SAs derived from known rearrangement
carriers and complex abnormalities (gains and losses within a chromosome)
were excluded. SA rates were stratified by type (deletion [del], duplication
[dup]) and location, and egg age.

RESULTS: The dataset consisted of 191,855 embryos from 40,439 cycles.
Mean egg age was 35 years (range 18-55 years). Of all resulted samples,
51.3% were euploid. SAs were detected in 11.2% of biopsies, of which
4.0% were observed along with at least one whole chromosome abnormality.
SAs were observed across all ages including donor eggs and had no correla-
tion with clinical indication. Dels/dups were detected on all analyzed chro-
mosome arms and frequency was roughly correlated with size. Among
individual SAs (n=26,707), whole-arm abnormalities were more common
than partial-arm abnormalities, comprising 23-25% of all SAs. Of the 10
most common SAs (n=2,363), 87% were whole-arm changes primarily
involving chr9, chrl, and chr7. The most common partial-arm SAs involved
7q21-q36, 11q14-q25, and Xq21-q28.

CONCLUSIONS: To our knowledge, this is the largest study reporting SA
rates in blastocysts. Our data supports the observed rates of SAs reported in
the literature (8-15%™) and demonstrates consistency across all age groups,
unlike whole chromosome aneuploidy. As expected, most dels/dups involved
whole chromosome arms, with larger chromosomes having more segmental
events. While it is known that whole-arm dels/dups have dire clinical conse-
quences, the field remains divided on the utility of assessing embryos for par-
tial-arm SAs. Of the most frequent partial-arm SAs seen in our cohort, many
are associated with known syndromes that cause birth defects and intellectual
disability. Additionally, the most frequently observed SAs in our dataset were
not only similar to those reported in blastocysts but also miscarriage tissue.>”
Despite the fear of discarding embryos that may result in a healthy child, the
potential to cause miscarriage and/or an affected child warrants the inclusion
of SA analysis in PGT-A assays.
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DEVELOPMENT AND FUNCTION OF MACAQUE PRE-
ANTRAL FOLLICLES DURING THREE-DIMEN-
SIONAL CULTURE. Shally N. Wolf, B.S.,
Maralee Lawson, B.S., Olena Y. Tkachenko, Ph.D., Jing Xu, Ph.D. Oregon
Health & Science University, Beaverton, OR.

INSULIN-LIKE GROWTH FACTOR 2 PROMOTES

OBJECTIVE: This study was to investigate the direct action of insulin-like
growth factor 2 (IGF2) on growth and function of primate preantral follicles
in vitro.

DESIGN: Rhesus macaque (Macaca mulatta) follicles were studied indi-
vidually during matrix-free three-dimensional culture.

MATERIALS AND METHODS: Ovaries were obtained from adult rhesus
macaques (6-9 years old; n = 3) through an institutional tissue distribution
program. Preantral follicles (diameter = 140-180 um) were mechanically
isolated and cultured individually in the ultra-low-attachment plate contain-
ing alpha minimum essential medium supplemented with follicle-stimulating
hormone and insulin at 20% O2 for 2 weeks. Follicles were randomly as-
signed to two groups (12 follicles/animal/group), including (a) control media
only and (b) 50 ng/mL recombinant human IGF2 supplementation. Follicle
survival was assessed and follicle diameters were measured weekly by mi-
croscopy. Media samples collected at culture week 2 were assayed for
anti-Mullerian hormone and inhibin B concentrations by ELISA. Data
were analyzed using mixed models.

RESULTS: IGF2 addition increased preantral follicle survival rates
compared with controls at week 2 (85 + 6 versus 68 + 3%; P < 0.05).
Although follicle diameters were comparable between culture groups at
week 1 (control versus IGF2: 181 =+ 4 versus 174 & 3 um), follicles exposed
to IGF2 had greater diameters than those of controls at week 2 (248 £ 10 vs.
210 &= 7 um; P < 0.05). While media concentrations of anti-Mullerian hor-
mone were not altered by IGF2 supplementation (control versus IGF2: 7 £+
1 versus 6 = 1 ng/ml), IGF2-treated follicles produced higher levels of
inhibin B relative to control follicles at week 2 (1.4 &+ 0.2 versus 0.9 & 0.2
ng/ml; P < 0.05).

CONCLUSIONS: These data demonstrate that IGF2 promotes survival
and growth of primate preantral follicles with increased inhibin B production.
IGF2 is the predominant circulating form of insulin-like growth factors in
primate species, which plays a key role during antral follicle maturation by
stimulating granulosa cell proliferation and theca cell differentiation. IGF2
is also produced locally by antral follicles, which can induce paracrine
signaling in the primate ovary. There is evidence that preantral follicles ex-
press the type I insulin-like growth factor receptor, which mediates most
of the somatomedin-like actions of IGF2. However, data on IGF2-regulated
preantral follicle development are limited. Given the fact that rodents only
have trace amounts of circulating IGF2, and IGF2 expression is slight and
diffuse in the rodent ovary, IGF2 action on preantral follicles appears to be
species-specific. The rhesus macaque model is an adequate surrogate for un-
derstanding IGF2-regulated follicular development and function in women.
The study was supported by NIH/NICHD ROIHD082208, PSOHD071836,
and NIH/OD P510D011092.

SUPPORT: NIH/NICHD R01HDO082208, PSOHD071836, and NIH/OD
P510D011092.
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LOSS OF EXPRESSION OF THE NONCODING |
RNA H19 PROMOTES SUSCEPTIBILITY TO .
GONADOTOXIN-INDUCED OVARIAN DNA

DAMAGE. Wang Jing, MD, PhD," Lu Pingping, PhD,”

Johnson Joshua, PhD,; Amanda Nicole Kallen, MD.* 'Beijing Friendship

Hospital Capital Medical University, Beijing, China; Women’s Hospital,

FERTILITY & STERILITY®

School of Medicine, Zhejiang University, Hangzhou, Hangzhou, China;
3University of Colorado Denver, Aurora, CO; “Yale School of Medicine,
New Haven, CT.

OBJECTIVE: Ovarian DNA damage occurs naturally with age and is
exposure to gonadotoxic agents such as chemotherapylet-7 is a negative
regulator of target genes and is recognized for its importance in the regulation
of DNA damage genes. We have shown that let-7 is itself regulated by the
long noncoding RNA H19; that is, H19 binds and antagonizes let-7, releasing
its targets from suppression. We therefore hypothesized that loss of ovarian
H19 can increase ovarian susceptibility to DNA damage in mice, potentially
via a let-7 intermediary.

DESIGN: Basic science research.

MATERIALS AND METHODS: We first induced DNA damage with the
chemotherapeutic agent doxorubicin (DXR). 8wk H19 knockout (H/9KO)
and wild type (WT) mice (n=5) were injected with DXR or saline and ovaries
isolated 48h later. Key genes involved in detection and repair of DNA dam-
age were evaluated pre- and post-DXR. Apoptosis was evaluated with TU-
NEL. Timed matings were done (n=>5 mice) 2m post-DXR to determine
whether recovery of fertility was impaired in H/9KO mice. We used bio-
informatic analysis to predict let-7 binding sites in DNA damage genes,
and transfected a human granulosa cell (GC) line with let-7 to determine
whether gene expression was decreased in the presence of let-7. Results
were analyzed via t-test.

RESULTS: Expression of ATM and RAD5] was decreased in HIKO at
baseline as compared to WT (p<0.05, Student’s t-test). 48 hours after
DXR, gH2AX protein level was increased in both KO and WT ovaries; how-
ever, the increase was significantly larger in H/9KO mouse ovaries (p>0.05).
Apoptosis was detected in ovarian sections with the ApopTag Fluorescein
Apoptosis Detection Kit, ovaries were counterstained with DAPI. After
DXR, H19KO ovaries exhibited increased apoptosis (as measured by TU-
NEL) as compared to WT. At 8 weeks, additional HI9KO and WT mice
were mated and litter sizes evaluated. After DXR, H/9KO mice were infer-
tile, with no litters born after 8 weeks (Fig.2). By comparison, WT mice ex-
hibited reduced litter numbers and sizes but were still fertile (n=0 pups for
HI9KO vs 5 pups for WT, p<0.05). After bioinformatic prediction of let-7
target sites in DNA damage genes and transfection of GCs with let-7, we
observed decreased ATM, RAD51, and RPA2 mRNA and protein compared
to control (p<0.05).

CONCLUSIONS: We have discovered an important role for H/9 and let-7
in ovarian aging via regulation of DNA repair. Our findings of increased
ovarian DNA damage and apoptosis and complete fertility loss in H79 null
mice after DXR, along with our observation that transfection of GCs with
the H19-regulated miRNA let-7 decreased expression of key DNA damage
mediators, suggests that loss of H19 renders the ovary more susceptible to
DXR. The H19/let-7 pair appears to represent a novel regulatory pathway
by which ncRNAs can govern the follicular response to DNA damage.
Further mechanistic studies will determine whether differential ncRNA
expression in the follicle microenvironment can serve as an important regu-
lator of ovarian sensitivity to gonadotoxins.

SUPPORT: This work was supported by the Reproductive Scientist Devel-
opment Program (NIH- NICHD Project #2K12HD000849-26), the American
Society for Reproductive Medicine, the Albert McKern Foundation Grant,
and the NIH Loan Repayment Program.
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NON-INVASIVE METABOLIC IMAGING OF
CUMULUS CELLS TO DETECT OOCYTE MATURITY
AND  FERTILIZATION. Marta  Venturas, M.Sc.,'
Kishlay Kumar, PhD,2 Xingbo Yang, PhD,z Dagan Wells,
Ph.D.,4 Catherine Racowsky, PhD,5 Dan Needleman, Ph.D.? 'Universitat
Autonoma de Barcelona, Cerdanyola, Spain; 2University of Oxford, Oxford,
United Kingdom; 3Harvard University, Cambridge, MA; “Juno Genetics, Ox-
ford, United Kingdom; 5Brigham and Women’s Hospital, Boston, MA.

OBJECTIVE: To investigate the association between Fluorescence Life-
time Imaging Microscopy (FLIM) of metabolic function in cumulus cells
and 1) oocyte maturity; and 2) fertilization potential. The over-arching objec-
tive of this work is to determine whether metabolic function of cumulus cells
can non-invasively detect maturity and fertilization of the corresponding oo-
cytes. And to determine whether these metabolic parameters are correlated
with maternal age and BMI.

DESIGN: Prospective observational study.

MATERIALS AND METHODS: Cumulus cell clusters (n=422 from 212
patients; mean age 35.9 y, mean BMI 26.9 kg/m?) were dissected from the
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cumulus oocyte complexes prior to assisted reproduction treatments. Matu-
rity and fertilization status of the corresponding enclosed oocytes were
tracked. 60 samples were associated with immature oocytes and 362 with
mature oocytes. 282 oocytes resulted in 2 pronuclei zygotes and 36 oocytes
did not fertilize. Cumulus cell metabolic function was assessed non-inva-
sively using FLIM to measure the autofluorescence of NADH and FAD+,
endogenous coenzymes essential for cellular respiration and glycolysis.
Quantitative information was obtained on 1) metabolite concentrations
from fluorescence intensity; and 2) metabolite enzyme engagement from
fluorescence lifetimes. Each FLIM measurement provides a total of 9 quan-
titative metabolic parameters (4 for NADH, 4 for FAD+ and Redox Ratio:
NADH intensity /FAD+ intensity). These cumulus cell metabolic parameters
were compared with oocyte maturity, oocyte fertilization status and patient
age and BMI using multi-level generalized linear models providing informa-
tion of cumulus variance within and between patients.

RESULTS: We found statistically significant correlations regarding both
cumulus cell NADH metabolic parameters (p<0.05) and the Redox Ratio
(p=0.001) and oocyte maturity. FAD+ intensity and fraction bound to
enzyme displayed significant variation between cumulus cells associated
with fertilized compared to unfertilized oocytes (p<0.05). All metabolic pa-
rameters of cumulus cells were significantly correlated with maternal age
(p<0.05), but not with BMI.

CONCLUSIONS: Metabolic imaging can non-invasively detect signifi-
cant metabolic variations in cumulus cells between mature and immature oo-
cytes, suggesting the potential utility of this technique in a clinical setting.
These metabolic parameters were also associated with oocyte fertilization
potential and clinically relevant factors, such as maternal age, but not
BMI. Moreover, we are in the process of developing machine learning based
algorithms combining patient characteristics and cumulus cell FLIM data to
predict the maturity of the corresponding oocyte.

SUPPORT: NIH RO1 (SRO1HD092550-02).A Becker and Hickl GmbH,
and Boston Electronics sponsored research with the loaning of equipment
for FLIM.

0-82 10:25 AM Sunday, October 18, 2020

IN EXTRACELLULAR VESICLES: A NOVEL .
MATERNAL MECHANISM MODULATING EMBRYO
BIOENERGETICS. David Bolumar Recuero, BSc MSc,]

Alicia Amadoz, PhD,2 Inmaculada Moreno, PhD,I Carlos Marin, MSc,i
Antonio D. Juan, Pth Carlos Simon, MD, PhD,4 Felipe Vilella, PhD.”
1Igenomix Foundation / INCLIVA Valencia, Paterna, Spain; 2Igenomix, Pa-
terna, Spain; 3Ronda Narciso Monturiol, 11B., Paterna, Spain; 4Igenomix
Foundation, INCLIVA, Valencia, Spain; Department of Obstetrics and Gyne-
cology, Valencia University, valencia, Spain; Department of Obstetrics and
Gynecology, BIDMC, Harvard University, Boston, MA- USA Boston,
U.S.A., Valencia, Spain; 5Igenomix Foundation/INCLIVA, Valencia, Spain;
Department of Obstetrics and Gynecology, BIDMC, Harvard University,
Boston, MA- USA Boston, U.S.A., Paterna, Spain.

ENDOMETRIAL MITOCHONDRIAL DNA SECRETED

OBJECTIVE: To investigate endometrial extracellular vesicles (EV) mito-
chondrial DNA (mtDNA) cargo internalization by the embryo as a potential
mechanism by which the maternal endometrium modulates embryo bioener-
getics.

DESIGN: Secreted EVs [apoptotic bodies (ABs), microvesicles (MVs)
and exosomes (EXOs)] were isolated and characterized from endometrial
fluid (EF) from fertile donors (n = 10) in their receptive phase. EVs popula-
tions originating from the same EF sample were evaluated in a paired design.
The potential for EVs to transfer DNA from the mother to the embryo and to
modify embryo energetics through ATP modulation was also investigated.

MATERIALS AND METHODS: MtDNA copy number was quantified in
receptive endometrium by qPCR ratio of 3-ACTIN (nuclear) to ATPS8 (mito-
chondrial) genes, and changes in metabolic gene set were studied using tar-
geted RNAseq (Ion AmpliSeq Transcriptome Human Gene Expression Core
Panel). Maternal endometrial EV DNA cargo tagged with 5-ethynyl-2’-deox-
yuridine was followed by confocal imaging after co-incubation of EVs with
murine embryos (n = 600). In the presence or absence of maternal EVs, em-
bryo ATP levels was assessed by FLASC luciferase reporter system (n = 250
embryos).

RESULTS: Receptive-phase endometrium had lower mtDNA content (92
+/- 31 mtDNA relative to nuclear DNA content, versus 219.37 +/- 56 in pre-
receptive phase) together with an upregulation of genes that promote mitoph-
agy in vesicular compartments. The sequencing of EVs isolated from human
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EF revealed that MVs were 11.12 + 0.53-fold enriched in the 13 mtDNA-en-
coded genes for electron transport chain complexes, and 7.1-26.7-fold en-
riched in transcription factor binding sites (TFBSs). Most TFBSs mapped
to the mitochondrial genome associated with transcription factors (SRF,
GABP, E2F4, TR4, FOXA2, FOXAl, CTCF, GATA2, PAXS) with roles in
early embryo development, mitochondrial function and biogenesis. DNA
transfer was demonstrated from EVs to embryos by internalization in the
cytoplasm and nuclei of trophectoderm cells. Murine embryos incubated
with EVs from human EF reduced their ATP content, being more dramati-
cally with EXOs (p < 0.001). Since cellular ATP can’t be stored, our results
suggest a novel maternal mechanism stimulating ATP consumption by the
embryo.

CONCLUSIONS: During the preconception period, endometrial mtDNA
content is reduced through mitophagy. Processed mtDNA, both coding and
regulatory are secreted through EVs to the EF and taken up by the embryo,
where it modulates embryo energetics inducing ATP consumption by the em-
bryo. Our results support a novel maternal mechanism modulating embryo
bioenergetics in preparation for implantation.

CS & FV contributed equally.
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ALTERED BLASTOCYST METHYLOME AND
IMPRINTING DYSREGULATION ASSOCIATED WITH
THE PROLONGED DISEASE STATE OF
INFERTILITY. Michelle M. Denomme Tignanelli, PhD,
Mary E. Haywood, PhD, Blair R. McCallie, BS, William B. Schoolcraft,
MD, Mandy G. Katz-Jaffe, PhD. Colorado Center for Reproductive Medi-
cine Lone Tree, CO.

OBIJECTIVE: The increased incidence of rare imprinting disorders in chil-
dren born following infertility treatments has led to questions regarding the
origin of this observed epigenetic dysregulation. Epidemiological studies
suggest that the underlying disease state and severity of infertility plays a sig-
nificant role. Imprinting disorders frequently arise from DNA methylation er-
rors at imprinting control regions (ICRs), leading to our investigation of the
euploid blastocyst methylome in association with duration of infertility (time
to pregnancy; TTP).

DESIGN: Research study.

MATERIALS AND METHODS: Surplus cryopreserved euploid blasto-
cysts of transferrable quality (grade >3BB; n=104) were donated with
IRB approval and patient consent. Blastocysts were grouped based on
TTP; months of reported primary infertility prior to oocyte retrieval that re-
sulted in a live birth (Fertile Control: 0 months, donor oocyte/donor sperm;
Infertile Short: 12-24 months; Infertile Intermediate: 36-48 months; Infertile
Long: >60 months). Patient demographics and total gonadotropin doses
were comparable between groups. Individual blastocyst DNA underwent
whole genome bisulfite sequencing (Methyl-MaxiSeq; Zymo Research)
with significant methylated CpGs determined by Student’s t-test adjusted us-
ing Benjamini-Hochberg FDR; q<0.05. Methylation validation of ICRs was
performed by pyrosequencing (PyroMark Q24 Advanced; Qiagen) with sig-
nificance determined by Student’s t-test and one-way ANOVA where appro-
priate; p<0.05. Quantitative RT-PCR was utilized on individual blastocysts
for gene expression analysis with REST 2009 Software (Qiagen) and signif-
icance determined by a pairwise fixed reallocation randomization test;
p<0.05.

RESULTS: Prolonged TTP (Infertile Long > 60 months) resulted in 6,609
significantly altered CpGs compared with blastocysts from Fertile Controls
(0 months; q<0.05). Significant CpGs were situated at five ICRs, including
KvDMR and MEST, and 36 imprinted genes, with NFAT signaling identified
as the top canonical pathway (62/221 genes, q=1.28E-08). Overall, extended
TTP > 36 months (mean=65 months) exhibited significant hypomethylation
compared to shorter TTP <24 months (mean=10 months) for KvDMR (39%
Extended vs. 48% Shorter; p<0.05), MEST (40% Extended vs. 49% Shorter;
p<0.05), and H19 (29% Extended vs. 41% Shorter; p<0.05) while SNRPN
trended downward without significance. Significant decreases in expression
were observed for maternally imprinted genes (KCNQ10T1, MEST, COPG2,
DNMTI; p<0.05), and significant increases in expression for paternally im-
printed genes (H19, CDKNIC; p<0.05).

CONCLUSIONS: This novel study is the first to report evidence that an
extended duration of infertility correlates with altered methylation in euploid
blastocysts, with a particular emphasis on genomic imprinting. Our results
provide evidence to support an association between imprinting dysregulation
and infertility as a prolonged disease.
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BY GENE EDITING. Nuria Marti-Gutierrez, PhD,'
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Republic of (South).

GENE CONVERSION IN HUMAN EMBRYOS INDUCED

OBJECTIVE: Double strand breaks (DSBs) at specific loci can be effi-
ciently induced by genome editing tools. It is believed that most DSBs are
repaired by either non-homologous end joining (NHEJ) or homology
directed repair (HDR) using synthetic DNA templates. Our study aims to
evaluate if DNA DSBs in human preimplantation embryos also repaired by
an alternative mechanism known as gene conversion (GC).

DESIGN: Pre-tested sgRNAs and Cas9 protein were co-injected into hu-
man MII oocytes or zygotes to target heterozygous MYH7 (g.15819 C>T;
NG_007884.1) and homozygous wild-type (WT) MYBPC3 (g.9836,
NC_000011.10) loci. Injected embryos were cultured for 3 days and then in-
dividual blastomeres of cleaving embryos were isolated and analyzed by
sequencing at a single-cell level.

MATERIALS AND METHODS: DNA from each individual blastomere
was amplified and the target region was sequenced by Sanger. Since gene
conversion results in loss of heterozygosity (LOH) around target region,
we evaluated the presence or loss of single-nucleotide polymorphisms
(SNPs) adjacent to the target region.

RESULTS: As expected, most DSBs at the heterozygous MYH?7 locus
were repaired by NHEJ (58.3%; 70/120) resulting in additional indel muta-
tions on the mutant allele. However, remaining 41.7% (50/120) of blasto-
meres lost the mutant allele and were presented by the WT allele. We
excluded possibility of deletions in these samples abut showed LOH at adja-
cent loci. When targeting both alleles at homozygous MYBPC3 locus, we
found that 40.2% (129/321) blastomeres appeared with identical indel muta-
tions on both parental alleles, indicating that GC and NHEJ compete and
interplay with each other within the same cell. In contrast, frequency of
HDR via exogenous synthetic DNA templates is limited.

CONCLUSIONS: We report here that in addition to NHEJ and HDR, hu-
man embryos frequently employ an alternative repair mechanism known as
gene conversion where intact endogenous homologous sequences are used
as templates. While gene conversion could be applicable for gene correction,
extensive LOH presents a safety concern.

REPRODUCTIVE SURGERY AND PROCEDURES
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ULTRASONOGRAPHIC PARAMETERS PREDICT THE |
IMPROVEMENT OF POSTMENSTRUAL SPOTTING IN .
PATIENTS UNDERGOING HYSTEROSCOPIC TREAT-

MENT OF ISTHMOCELE. Simone Ferrero, MD PhD,]

Franco Alessandri, MD,> Michele Altieri, MD,' Giulio Evangelisti, MD,'
Maria Grazia Centurioni, MD,2 Fabio Barra, MD.! 'IRCCS Ospedale
Policlinico San Martino Genova, Italy; ’IRCCS Ospedale Policlinico San

Martino, Genoa, Italy.

OBJECTIVE: Current literature supports a role for hysteroscopic isthmo-
plasty in treating isthmocele-related abnormal uterine bleeding. However,
limited data is available on preoperative factors predicting successful hyster-
oscopic treatment. The objective of this study is to investigate the perfor-
mance of bidimensional ultrasonography (TVS) and three-dimensional
saline contrast sonohysterography (3D-SCSH) in predicting the improve-
ment of symptoms in patients undergoing hysteroscopic treatment of cesar-
ean scar isthmocele.

DESIGN: Prospective study.

MATERIALS AND METHODS: This prospective study included patients
with cesarean scar isthmocele requesting hysteroscopic treatment because of
postmenstrual spotting. Exclusion criteria for the study were: residual myo-
metrium over the isthmocele (< 2.5 mm), other potential causes of abnormal
uterine bleeding, previous surgical treatment of the cesarean scar defect.

FERTILITY & STERILITY®

3D-SCSH was performed by introducing a 5-Fr balloon catheter into the cer-
vical canal and gently injecting saline solution into the cervical canal, niche
and uterine cavity. The following parameters were assessed by TVS and 3D-
SCSH: length, depth, width, residual myometrial thickness, adjacent myo-
metrial thickness, distance between the niche and the vesicovaginal fold, dis-
tance between the niche and the external os, volume of the niche (calculated
by length x depth x width x 0.52 at TVS and assessed by virtual organ com-
puter-aided analysis at 3D-SCSH), shape of the uterine niche (assessed only
by 3D-SCSH). A score number from 1 to 4 was assigned to each variable,
and, for each patient, a total score was calculated for TVS and 3D-SCSH.
The hysteroscopic correction of the isthmocele was performed under general
anesthesia by resection of the superior and inferior edges of the defect using a
resectoscopic loop and pure cutting current until reaching the muscular layer;
ablation of the isthmocele base was performed. At 3-month from surgery, pa-
tient satisfaction was assessed using a 5-point Likert scale.

RESULTS: 102 patients were included in the study. The mean (+ SD) age
of the study population was 39.1 (£ 4.3) years. The median number of pre-
vious cesarean section was 2 (range, 1-4). At 3-month follow-up, 59 patients
(82.4%) were very satisfied or satisfied with the surgery. The 3D-SCSH score
was superior to the TVS score in predicting patient satisfaction after surgery
(p < 0.001). Linear regression analysis showed that patient satisfaction was
significantly correlated with width (p=0.004), shape of the uterine niche as-
sesed by 3D-SCSH (p<0.001), and the volume of the niche assesed by 3D-
SCSH (p=0.007).

CONCLUSIONS: 3D-SCSH is superior to TVS in predicting the improve-
ment of postmenstrual spotting following hysteroscopic treatment of isthmo-
cele. The width, shape, and volume of the niche are associated with
amelioration of the symptoms.
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PERSPECTIVES OF 281 PATIENTS WITH MAYER-RO-
KITANSKY-KUSTER-HAUSER SYNDROME ON UTER-
INE TRANSPLANTATION. Nicole Mercado Fischer,
MPH,' Helen Xun, BS,” Bhuchitra Singh, MD, MPH, MS,’
James Segars, MD." 'Johns Hopkins University School of Medicine Division
of Reproductive Endocrinology and Infertility, Baltimore, MD; “Johns Hop-
kins School of Medicine, Baltimore, MD; *Johns Hopkins University School
of Medicine, Baltimore, MD.

OBJECTIVE: The aim of this study was to investigate the personal,
ethical, and financial perspectives of individuals with Mayer-Rokitansky-
Kiister-Hauser syndrome (MRKH), a congenital uterine factor infertility
condition, towards uterine transplantation (UTx).

DESIGN: Cross-sectional quantitative survey analysis.

MATERIALS AND METHODS: A 60-item anonymous electronic ques-
tionnaire was advertised to international members of the Beautiful You
MRKH Foundation via social media sites (Facebook, Instagram, and
Twitter). The survey contained UTx educational materials followed by ques-
tions assessing participants’ baseline knowledge, global perceptions, finan-
cial concerns, and ethical considerations regarding UTx.

RESULTS: We received 281 responses (88% completion rate), with a
mean participant age of 28.2 & 9.8 years. After reviewing the UTx education
material, the majority of participants considered receiving a uterine trans-
plant (73%), felt it should be an option for all women with uterine factor
infertility (86%), and believed it should be covered by health insurance
(78%). Respondents perceived the benefits of the procedure to outweigh
the risks (67%) and considered it to be an ethical procedure (82%). Although
the majority of participants have or would consider adoption (85%) and
gestational surrogacy (81%) to have children, a large percentage indicated
they would prefer to give birth to their own child (79%). Almost half of par-
ticipants (49%) reported a willingness to spend over $10,000 out of pocket to
receive a UTx procedure. When asked to rank the risk of UTx to self, donor,
and fetus in order of personal importance, (21%) ranked their own safety last.

CONCLUSIONS: The results of this analysis have important implications
for the future of UTx. There is a profound desire in the MRKH community
for UTx to become more widely available and affordable. MRKH patients
may represent a vulnerable population requiring special considerations for
informed consent and rigorous evaluation for UTx. Providers caring for
MRKH patients should be prepared to educate about UTx and thoughtfully
engage with news and media outlets to communicate evidence-supported in-
formation.

References: None

SUPPORT: None

e35



0-87 10:10 AM Sunday, October 18, 2020

HISTOPATHOLOGY IN NON-OBSTRUCTIVE AZOO-
SPERMIC MEN. Nahid Punjanii, MD  MPH,'
Ryan Flannigan, MD,> Kathleen Hart, BSN RN MA,'
Peter N. Schlegel, M.D.? '"Weill Cornell Medicine, New York, NY; 2Univer-
sity of British Columbia, Vancouver, BC, Canada; 3Weill Cornell Medicine,
New York Presbyterian Hospital, New York, NY.

QUANTIFYING HETEROGENEITY OF TESTICULAR

OBJECTIVE: To quantify the histopathologic heterogeneity of testicular
biopsies from non-obstructive azoospermic (NOA) men undergoing micro-
surgical testicular sperm extraction (nTESE).

DESIGN: Retrospective study of prospectively collected data.

MATERIALS AND METHODS: All patients undergoing mTESE by a
high-volume surgeon at Weill Cornell in New York City between 2010 and
2019 were evaluated. Testicular histopathology from all men were reviewed.
Men were included if testicular biopsy histopathology reported by the pathol-
ogist described the percentage breakdown of respective histopathologies.
Men who had pathology reports without a percentage breakdown were
excluded. Descriptive reports of pathology totals were reported.

RESULTS: A total of 971 men were included. The median age was 34
(IQR 30-39). Mean pathological components (Table 1) were 57.9 £ 42.9%
Sertoli-Cell Only (SCO), 16.3 £ 32.6% maturation arrest (MA), 14.6 £+
25.28% tubular atrophy (TA), 8.0 £ 24.2% full spermatogenesis (SG), and
1.54 + 8.6% germ cells (GC). A total of 411 (42.5%) had only one pathology
on biopsy, 384 (39.8%) two different pathologies on biopsy, 171 (17.7%) had
three or more different pathologies. Sperm retrieval rates for first time
retrieval was 135/395 (34.2%) for one pathology in comparison to 246/486
(50.6%) with mixed patterns, with increasing rates of success with increasing
pathologic variety. Of those with two pathologies, the most common pairs
included SCO and TA (n=270, 74.7%) of which mean SCO component
was 71.08 £ 29.10% and 28.26 + 28.60% was TA, followed by MA and
TA (n=26, 6.8%). Of those with three different pathologies, the most com-
mon combinations include SCO, MA and TA (n=37, 36.3%), of which
mean SCO was 35.19 + 28.38%, mean MA was 32.30 &= 31.20% and TA
was 30.78 £ 24.51%, followed by MA, SG, and TA (n=23, 22.5%). Among
men with KS (n=107), pathological components were 56.8 4= 48.3% Sertoli-
Cell Only, 0.4 + 2.3% maturation arrest, 0.6 £ 3.2% spermatogenesis, 33.6
+ 35.8% tubular atrophy, 0.52 + 2.9% germ cells. For those with AZF mu-
tations (n=17) pathological components were 53.2 + 49.5% Sertoli-Cell
Only, 38.8 + 48.1% maturation arrest, 0.0 = 0.0% spermatogenesis, 1.5 £
3.4% tubular atrophy, and 6.5 £ 24.2% germ cells.

CONCLUSIONS: To the best of our knowledge, this is the first report
describing the pathological breakdown of testicular histopathology in a large
subset of NOA men. The most common overall pathology is SCO in our
cohort, which was also the most common in KS and AZF deleted men.
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EVALUATING THE QUALITY OF REPORTING IN
OUTCOMES OF MICROSURGICAL-TESE IN MEN .
WITH NON-OBSTRUCTIVE AZOOSPERMIA (NOA):

A METHODOLOGICAL ANALYSIS. Brittany D. Berk,

MD, John Joseph Ernandez, Jr., BA, Tracy X. Han, MD, MBA,
Martin Kathrins, MD. Brigham and Women’s Hospital and Harvard
University Boston, MA.

OBJECTIVE: Microsurgical testicular sperm extraction (micro-TESE),
since its introduction in 1999, has been demonstrated to be the optimal
approach to surgical sperm retrieval for men with NOA. However, there is
heterogeneity in the methodological quality of published micro-TESE ap-
proaches and outcomes.

DESIGN: We conducted a systematic methodological analysis of all pub-
lished literature on the use of micro-TESE in men with NOA from 1999 to the
present.

MATERIALS AND METHODS: A PubMed search was performed us-
ing the search terms “microdissection TESE” or “microsurgical TESE”.
Only studies on NOA patients were considered. Studies on obstructive
azoospermia, case studies, and review articles were excluded. We included
only the most recent publication from a given academic medical center’s
cohort. Adapted from previously published quality reporting criteria for
prospective trials (CONSORT), we evaluated publications on their report-
ing of preoperative factors, intraoperative techniques, surgical and clinical
outcomes, and adverse events. Two reviewers evaluated each publication
for inclusion.

RESULTS: 182 articles were identified in our initial search, of which 55
met inclusion criteria. Specific reporting criteria are listed in Table 1. Surgi-
cal technique and sperm retrieval rates were the most commonly reported
criteria. Reporting on the presence of an embryologist intraoperatively was
observed in approximately 25% of articles, while other procedural details
including method of sperm quantification, quantity retrieved, and number
of cryopreserved vials were observed in fewer than 10% of articles. Clinical
outcomes, including surgical complications, pregnancy rates, and live birth
rates were reported in fewer than half of the articles. Fetal outcomes were
rarely reported.

CONCLUSIONS: There are many inconsistencies in reporting quality
of micro-TESE outcomes, specifically a lack of information on the quan-
tity of sperm retrieved, the role of embryology intraoperatively, and clin-
ical and fetal outcomes. Development of a reporting guideline may help
standardize reported results to better assess clinical outcomes across insti-
tutions.

References: Schulz KF, Altman DG, Moher D; CONSORT Group. CON-
SORT 2010 statement: updated guidelines for reporting parallel group ran-
domized trials. Ann Intern Med. 2010;152(11):726-732. doi:10.7326/0003-
4819-152-11-201006010-00232

SUPPORT: None

TABLE 1. Mean Percentage Breakdown of Testicular Histopathologies in NOA Men

SCO MA SG TA GC
Overall (n=966) 579 £429 16.3 £ 32.6 8.0+£242 14.6 £253 1.54 +£ 8.6
KS (n=107) 56.8 £48.3 04£23 0.6 £3.2 33.6 £35.8 052+29
AZF (n=17) 53.2£49.5 38.8 £48.1 0.0 £0.0 1.5+34 6.5 £24.2
TABLE 1. Reporting Criteria
PREOPERATIVE INTRAOPERATIVE SURGICAL FERTILIZATION CLINICAL
FACTORS TECHNIQUES OUTCOMES TECHNIQUES OUTCOMES

Genetic Testing
Diagnosis of Azoospermia

Surgical Technique
Operative Time

Hormonal Therapy Anesthesia Method of Quantification
Laterality Adverse Events
Embryologist in OR

Sperm Retrieval Rate
# of Sperm Retrieved

Fresh/Frozen Sperm

Method of Cryopreservation

# of Cryopreserved Vials

Fertilization Rate

Use of intracytoplasmic sperm injection

Clinical Pregnancy

Live Birth Rate
Fetal/Neonatal Anomaly
Growth Defects

Preterm Delivery

NICU Admission
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TREATMENT ON SPERM RETRIEVAL RATES IN
PRIMARY AND IN RECURRENT MICRO TESE
CASES. Murad M.  Basar,  PROE.  MD,
Hakan Kadir Yelke, MsC,> Goniil Ozer, MD,? Melike Kaya-Bahcecitapar,
Pth Yesim Kumtepe-Colakoglu, Msc,2 Semra Kahraman, Prof. MD.?
'"MEMORIAL SISLI HOSPITAL ISTANBUL, Turkey; 2Is.tanbul Memorial
Hospital, Istanbul, Turkey; 3Istanbul Memorial Hospital, Istanbul, Turkey;
“HACETTEPE UNIVERSITY FACULTY OF SCIENCE, Ankara, Turkey.

EFFECTS OF PREOPERATIVE MEDICAL .

OBJECTIVE: The aim of the present study was to evaluate the efficacy of
different medical treatments in azoospermic males through comparison of
the effects on sperm retrieval rate in primary and recurrent micro TESE
(m-TESE).

DESIGN: This is a prospective study. A total of 1048 non-obstructive
azoospermic (NOA) males were included.

MATERIALS AND METHODS: The patients were divided into two

groups: Group I: Patients undergoing their first micro TESE operation
(n=466) and Group II: Patients undergoing repeated m-TESE operations
(n=582). A total of 623 cases were given hormone treatment, HT(+) and a
total of 425 did not receive hormone treatment HT(-).
In the HT(+) group, all patients received gonadotrophine replacement, hCG,
5.000U-10,000U per week for 3 months. After 3 months, if the FSH level was
suppressed, hMG, 150-225 units per week was added; if not, treatment
continued with hCG. In addition, if TT/E2 ratio was less than 0.10, aromatase
inhibitor of 1 mg per day was added. If, however, the patient’s TT/E2 ratio
was higher than 0.10, clomiphene citrate 50 mg was given daily. In all treat-
ment groups, medication was administered for 6 to 9 months until the patients
reached eugonadotropic state. Mann-Whitney U test, two sample t-test,
paired-t test and Pearson’s x2 tests were used to determine the effect of med-
ical treatment on m-TESE results. The phi correlation coefficient (re) is used
as a measure of association for two categorical variables.

RESULTS: There was a statistically significant relationship between
treatment and m-TESE variables (x"2=13.19, p<0.001). Spermatozoa
was retrieved in 234 (55.1%) patients who had not received any treat-
ment and in 277 (44.5%) patients who had received treatment. However,
while there was no statistically significant difference in sperm retrieval
between primary micro-TESE cases who had received or not received
hormone treatment (x"2=0.033, p>0.001), there was a significantly
higher sperm retrieval rate in HT(-) cases with recurrent micro-TESE.
(x"2=22.36, p<0.001). There was no statistically significant difference
between hormonal treatment types in terms of the outcome of m-
TESE variable (x2=5.87, p> 0.05).

CONCLUSIONS: Our results show that hormone treatment had no posi-
tive effect on sperm retrieval in NOA cases with primary and recurrent mi-
cro-TESE. Underlying etiopathologic factors and previous micro-TESE
outcomes in recurrent cases are the main determinant factors.

SUPPORT: None
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FLUOROSCOPIC-GUIDED HYSTEROSCOPIC TUBAL
CANNULATION RESULTS IN HIGH TECHNICAL

SUCCESS, HIGH SPONTANEOUS PREGNANCY
RATES, AND SIMILAR TIME TO PREGNANCY
WHEN COMPARED TO LAPAROSCOPIC GUIDANCE.
May-Tal Sauerbrun-Cutler, MD,! Emma Charlotte Brown, BA,2
Gary N. Frishman, MD,’ Phinnara Has, MS,* Martin D. Keltz, MD.” 'War-
ren Alpert Medical School of Brown University; Women & Infants Hospital
Department of Obstetrics and Gynecology, Division of Reproductive Endo-
crinology and Infertility, Providence, RI; “Brown University, Providence, RI;
3Brown University; Women & Infants Hospital, Department of Obstetrics
and Gynecology, Division of Reproductive Endocrinology and Infertility,
Providence, RI; “Warren Alpert Medical School of Brown University;
Women & Infants Hospital, Department of Obstetrics and Gynecology, Divi-
sion of Research, Providence, RI; SWESTMED Reproductive Services,
Associate Professor at Icahn School of Medicine at Mt. Sinai, Purchase, NY.

OBJECTIVE: Tubal cannulation for proximal tubal obstruction (PTO) has
historically used fluoroscopy for visualization and guidance or hysteroscopic
visualization with laparoscopic guidance. This study compared women with
PTO undergoing hysteroscopic tubal cannulation with fluoroscopic guidance
versus laparoscopic guidance.

DESIGN: Retrospective cohort study.

FERTILITY & STERILITY®

MATERIALS AND METHODS: Infertile women with unilateral or bilat-
eral PTO on hysterosalpingography who failed selective salpingography in
the Radiology suite and had a planned hysteroscopy in the operating room
for defects seen on sonohysterography were studied. All women had a
Novy Catheter system® positioned hysteroscopically to cannulate the
occluded fallopian tube(s). Women undergoing Fluoroscopically Guided
Hysteroscopic Tubal Cannulation (FHTC) which utilized contrast and C-
arm pelvic imaging at an ambulatory center were compared to those under-
going hospital based Hysteroscopic Tubal Cannulation (LHTC) with laparo-
scopic chromotubation. Procedural success, perforation rates, pregnancy
rates and time to intra-uterine pregnancy were analyzed. T-test, Wilcoxon
rank sum analysis were used to compare continuous variables and a Fisher’s
exact test was used for categorical variables. Kaplan Meier analysis was used
to compare times to pregnancy.

RESULTS: 79 infertile women undergoing either FHTC (37 women) or
LHTC (42 women) between 2017 and 2019 were included. Demographic
variables were similar, though the FHTC group was older (age 37.6 vs
35.4, P =0.03). 34/37 (92%) of FHTC and 36/42 (86%) of LHTC patients
had at least one tube successfully cannulated (P=0.49) and 29/37 (78%) of
FHTC patients and 33/42 (79%) of LHTC patients had all occluded tubes
successfully cannulated (P=0.52). Tubal perforation occurred in 2/37 (5%)
FHTC cases vs. 3/42(7%) LHTC cases (p=1.0). A similar percentage of
non-IVF intrauterine pregnancies were achieved in the FHTC and LHTC
groups (12/37 32% and 12/42 29%, p=0.42). Two ectopics occurred in the
LHTC group. Among patients who conceived without IVF, days from pro-
cedure to pregnancy was reduced in the fluoroscopically guided group
compared to the laparoscopically guided group (102.9 +/-118.6 vs. 228.2
+/-216 p=.01). However, there was no significant difference in time to preg-
nancy when all subjects regardless of pregnancy were analyzed (hazard ratio
1.08 (95% CI1 0.45, 2.57).

CONCLUSIONS: FHTC is a safe, effective, incision free procedure that
results in a comparable rate of tubal patency and intrauterine pregnancies
as LHTC, and may shorten the time to conception likely due to a quicker re-
covery. This technique should be considered in women undergoing treatment
of PTO when operative laparoscopy is not otherwise indicated.

CRYOPRESERVATION AND FROZEN EMBRYO TRANSFER
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SUCCESSFUL PRODUCTION OF NORMAL EUPLOID
HUMAN BLASTOCYSTS DERIVED FROM SPERM AF- .
TER PARTIAL FREEZE DRYING, REHYDRATION

AND ICSI: TOWARDS DEVELOPING A NOVEL

METHOD FOR SAFE STORAGE OF BIOLOGICAL
SAMPLES. Stoyana Alexandrova, PhD,' Amir Arav, PhD,’
Kristy Hood, M.Sc,' Yehudit Natan, M.Sc,” John J. Zhang, MD, PhD,'
Patrizio Pasquale, MD, MBE, HCLD.? 'Darwin Life INC New York City,
NY; 2FertileSafe, Ltd, Ness Tziona, Israel; 3Yale Fertility Center, Orange,
CT.

OBJECTIVE: Current cryopreservation and storage methodologies have
many unresolved issues including impact of cryoprotectants (CP) on cell sur-
vival, Liquid Nitrogen (LN) tank failures which may jeopardize samples
integrity during storage, cumbersome and costly sample shipping. Here we
aimed at replacing LN storage with ordinary freezers (-80C) after partial
sperm freeze/drying (pFD) with a CP-free solution. Rehydrated sperm
were evaluated for motility and embryo competence following ICSI.

DESIGN: Prospective, experimental basic research.

MATERIALS AND METHODS: Donor sperm cryovials (n=12) were
thawed and motile sperm recovered using the ESep device (FertileSafe
Ltd, Israel). The separated motile sperm fractions were washed with a so-
lution (Lyo4) containing 0.25M Trehalose and 0.25M Sorbitol in 10mL
sperm wash (SW) and diluted 2:1 with SW. Volumes of 100 uL were pi-
petted into cooled glass vials (-25 C). Five samples were placed in the
-80C freezer for 1 hour (frozen samples) and the other 7 samples under-
went partial freeze drying (pFD). pFD was done with a lyophilizer device
(Darya, FertileSafe Ltd, Israel) having preset shelf temperature at -25C
and operated at a vacuum of <500 mTorr for 10-20 minutes. Samples
were then stored at -80C for various time lengths (1 to 8 days). Then
pFD samples were rehydrated, assessed for motility and used for ICSI
with donor MII oocytes.

Thawing of frozen samples was obtained by plunging the vials in a 37C
water bath (1 min) and sperm suspension diluted with same volume of SW.
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Rehydration after pFD, was done by adding pre-warmed Sperm Wash solu-
tion (volume 1:1) at 37C to the sperm pellet.

Sperm motility was evaluated (i) at the baseline thawing after ESep prep-
aration of the donor sperm cryovials; (ii) after Lyo4 addition and freezing/
thawing and (iii) after pFD after different storage-times.

Both immotile and motile sperm after freezing/thawing and pFD were
selected for ICSI of donor MII oocytes. Embryo aneuploidy screening was
conducted via Non-Invasive Chromosome Screening (NICS) with DNA ob-
tained from embryo culture media utilizing previously validated NICS plat-
form.

RESULTS: ESep processed sperm cryopreserved at -80°C in CP-free Lyo4
maintained had high post thaw motility (94%) at 1 hour, supporting the
choice of Lyo4 as the optimal SW protocol for sperm pFD. Preliminary
work (data not shown) had demonstrated that pFD-sperm without Lyo4
had no survival. Upon thawing and rehydration pFD-sperm had the following
motility: 69% at 24 hrs; 43% at 7 days and 6% at 8 days.

After ICSI with immotile sperm (n=6), there were 0 fertilized oocytes and
0 blastocysts; after ICSI with motile PFD-sperm (n=13) there were 8
correctly fertilized oocytes, 6 blastocysts, 3 euploid (46XX).

CONCLUSIONS: This experiment demonstrated that sperm selected by
ESep after partial freeze drying with CP-free solution maintains motility dur-
ing storage at -80°C for various lengths of time. To our knowledge this is the
first report that using rehydrated motile sperm for ICSI produces human
euploid blastocysts.
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EMBRYO VITRIFICATION IN SUPER COOLED SLUSH |
NITROGEN RESULTS IN SUPERIOR POST-THAW .
SURVIVAL COMPARED TO CONVENTIONAL LIQUID
NITROGEN: A BLINDED, RANDOMIZED
CONTROLLED TRIAL. Emily K. Osman, MD,' Marga Esbert, PhD,”
Brent M. Hanson, MD,I Ayesha D. Winslow, MS,3 Emre Seli, MD,I
Richard Thomas Scott, Jr., MD.! 'TVI RMA New Jersey Basking Ridge,
NJ; 2IVI RMA Barcelona, Barcelona, Spain; *IVI-RMA New Jersey, Basking
Ridge, NJ.

OBJECTIVE: Slush nitrogen (N,) is a mixture of solid and liquid N, and
has a lower temperature compared to conventional liquid N,, leading to an
accelerated cooling rate. The study aim was to assess if slush N, for embryo
vitrification is a less damaging alternative to liquid N, as determined by post-
warming survival.

DESIGN: Blinded, randomized controlled trial.

MATERIALS AND METHODS: This study was conducted at a large
infertility center from October 2019-March 2020. High quality blastocysts
donated to research with a single autosomal aneuploidy, expansion grade
of 4 or 5, and modified Gardner grade of BB or better were eligible. Fifty em-
bryos were randomized to the control group and 50 to the study group. Em-
bryos underwent repetitive vitrification-warming cycles in liquid N, at
-196°C or slush N, at -210°C until deemed to have demised. One embryol-
ogist performed all cycles while a separate embryologist who was blinded to
vitrification method graded embryo survival. Primary outcome was embryo
survival, or the proportion of embryos surviving in good condition after
each cycle. Student’s #-test analyzed differences in oocyte age of blastocysts
in each group. Chi-squared testing compared day of cryopreservation be-
tween groups. Differences in probability of survival after each freeze-thaw
cycle were determined with Cox regression. Wilcoxon-rank sum testing
compared the median number of survived cycles.

RESULTS: Of the 50 embryos in the liquid N, group, 238 vitrification-
thaw cycles were performed compared to 513 cycles on 50 embryos in the
slush N, group. Oocyte age (35.8 yrs. liquid N, vs 36.4 yrs. slush Ny, p
=0.38) and day of cryopreservation were equivalent between groups (p
=0.84). After each cycle, embryos vitrified in slush N, were significantly
more likely to survive versus those in liquid N, (p <0.0001). The median
number of survived cycles in the control group was 3.0 (Quartile(Q)1 1.0,
Q3 3.0), compared to 7.5 in the study group (Q1 5.0, Q3 10.0), p <0.0001.

CONCLUSIONS: Blastocyst cryopreservation in slush N, results in supe-
rior post-thaw survival due to reduced vitrification-associated toxicity
compared to liquid N,. Use of slush N, for embryo cryopreservation is a
promising intervention for optimization of IVF outcomes.
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TABLE 1. Survival data for vitrification-warming cycles 1-10.

Liquid N, Slush N,

Vitrification # Survived Survival # Survived Survival

Cycle Embryos % (95% CI)  Embryos % (95% CI)

1 41 82 (68.2-90.2) 50 100

2 31 62 (47.1-73.8) 50 100

3 24 48 (33.7-60.9) 50 100

4 12 24 (13.3-36.4) 46 92 (80.1-97.0)

5 10 20 (10.3-32.0) 40 80 (66.0-88.7)

6 8 16 (7.5-27.4) 34 68 (53.2-79.0)

7 6 12 (4.8-22.6) 27 54 (39.3-66.6)

8 3 6 (1.6-14.9) 25 50 (35.6-62.8)

9 2 4(0.7-12.1) 23 46 (31.9-59.0)

10 1 2(0.2-9.2) 17 34 (21.4-47.0)
p <0.0001.

N, = Nitrogen.
CI = Confidence Interval.
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UPRIGHT, UPSIDE DOWN, SIDEWAYS - EFFECTS OF
ORIENTATION OF VAPOR SHIPPERS AND DATA LOG- .
GERS ON HOLD TIME. William Brent Hazelrigg, M.S.,

Amy Suzanne Erickson Hagen, M.S. ReproTech, Ltd.,
Columbia, MO.

OBIJECTIVE: Cryoshippers are essential for the movement of embryos.
Manufacturers may sell their cryoshipper with a protective mushroom to
ensure upright shipping. Labs are at the mercy of commercial transport car-
riers to ensure the package is kept upright. Our study presents what happens
when the cryoshippers are not kept upright.

DESIGN: Prospective Experimental Design.

MATERIALS AND METHODS: In preparation for this experiment each
cryoshipper (MVE Vapor Series SC4/2V; SC4/3V) was tested per MVE’s
annual maintenance to determine the normal evaporation rate (NER; Liters)
and calculated hold time (days). Shippers from 2013 to 2015 and 2017 to
2019 were selected, fifteen SC4/2V cryoshippers and fifteen SC4/3V cryo-
shippers were then placed upright, horizontally or inverted. The cryoshippers
were weighed daily in the respective position; temperature at the top position
of the cane was continually measured using a temperature probe and wireless
transmitter (Vaisala, HMT143) until the temperature reached -135 °C or 7
days*. The NER and hold time were calculated based on the weight loss of
the nitrogen.

RESULTS:
NER Hold Time Days to
(Liters/Day) (Days) -135°C
SC4/3V Manufacturer 0.20 21.00
Stated NER (vertical)
SC4/3V Vertical with 0.14 27.35 N\A
no data logger
SC4/3V Vertical 0.29 13.79 >T*
SC4/3V Horizontal 0.47 8.45 8.13
SC4/3V Inverted 0.57 7.47 7.00
SC4/2V Manufacturer 0.26 13.00
Stated NER (vertical)
SC4/2V Vertical with 0.20 15.96 N\A
no data logger
SC4/2V Vertical 0.37 8.63 >T*
SC4/2V Horizontal 0.46 6.80 6.27
SC4/2V Inverted 0.58 6.03 5.40
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CONCLUSIONS: Orientation of dry shippers in transit, while important,
allows for a tank to be tipped over or even set upside down for periods of time
without jeopardizing the viability of the embryos. Hold times are reduced
while in the horizontal or inverted positions.

We show that shipments completed within one calendar week should
maintain temperatures below glass transition phase even when in the inverted
position for the entire duration. The mushroom case should prevent any
extended exposure of the tank to an inverted position and decrease the
time the shipper may spend on its side.

The NER increased when comparing our Annual Preventative Mainte-
nance (vertical with no logger) calculated NER to the NER calculated
during this study for the tank (vertical with a data logger). While we
knew that data loggers decrease the hold time of tanks in shipment,
we were surprised at the severity of the decrease caused by the “heat
wick” effect of the wiring between the probe within the tank and the
transmitter outside of the tank. We witnessed a statistically significant
(p<0.05) doubling of the NER in the SC4/3V model and a near doubling
in the SC4/2V model when the data logger was added. This cut the hold
times of the tanks essentially in half.

SUPPORT: None

0-94 2:35 PM Sunday, October 18, 2020

GERM CELL SURVIVAL IN PRIMATES AND SPER-
MATOGENESIS IN MICE. Kien Tran, BS," Wenbo Li,
MS,”> Sung Kwon Cho, PhD,” Kyle E. Orwig, PhD." 'Univer-
sity of Pittsburgh School of Medicine Pittsburgh, PA; *University of Pitts-
burgh, Pittsburgh, PA.

A NOVEL ORGAN CULTURE SYSTEM SUPPORTED

OBJECTIVE: The goal of this study is to develop a simplified, efficient
culture system to induce in vitro spermatogenesis from fresh and cryopre-
served immature testicular tissues, and translate this technology from mouse
to monkeys to humans to test safety and feasibility for future clinical appli-
cations.

DESIGN: Spermatogonial stem cells (SSCs) have a tremendous capacity
to regenerate spermatogenesis under proper conditions. Testicular tissue or-
gan culture, utilizing the potency of SSCs to differentiate them into sperm
outside of the body, may become a potential therapy to restore fertility in
the future for pre-pubertal male patients, who encounter a permanent infer-
tility risk as a side effect of gonadotoxic treatments. Takehiko Ogawa lab pro-
duced mouse sperm and offspring from cultures of neonatal testes in the
pump-driven microfluidic (MF) device. To overcome its bulkiness and elec-
trical-dependency, they later invented the pumpless microfluidic (PL) device.
However, mouse sperm and offspring have not been produced and spermato-
genesis was not reported from cryopreserved tissues or from any other spe-
cies using the PL devices. This study aims to fill the gaps in knowledge on
generating mouse sperm and offspring using the PL devices and translate
this technology to non-human primate and/or human testicular tissues. In
addition, we developed and tested a novel PDMS-roof transwell (PRT) cul-
ture system, comprised of a polycarbonate-membrane-transwell and a poly-
dimethylsiloxane roof, to improve ease of device production and simplify the
sample seeding and maintenance of cultures compared to the PL devices.

MATERIALS AND METHODS: Cultures of testicular tissues were main-
tained in MEM-alpha medium and 10% knock-out serum replacement at 34C
with or without additional growth factors or hormones essential for in vitro
germ cell development of mouse, Rhesus monkey, and human pre-pubertal
tissues, respectively.

RESULTS: The efficiency of in vitro spermatogenesis using the PRT de-
vice was similar to PL device in cultures of fresh neonatal mouse testes
(>70% tubules showed active spermatogenesis at 1 month). In the PRT sys-
tem, our immunofluorescence results confirmed VASA+ germ cells in
81.6+£6.63% of tubules, SALL4+ undifferentiated spermatogonia in
70.1+10.21%, STRA8+ differentiating spermatogonia in 50.0+14.01%,
SYCP3+ spermatocytes in 75.9+£9.2%, and SOX9+ Sertoli cells in
99.08+0.9% of tubules. A similar experiment using cryopreserved neonatal
mouse testes in both culture systems also showed differentiated germ cells
but with more delayed spermatogenesis. When culturing a fresh Rhesus testis
tissue in the PRT for 3 months, 90.3% of tubules showed presence of VASA+
germ cells. In addition, a 2-month culture of a fresh Rhesus testis tissue under
the same condition showed 74.3% of tubules with VASA+ cells, 65.52%
tubules with Ki67+ proliferating cells, and 63.04% of tubules with
SYCP3+ cells.

FERTILITY & STERILITY®

CONCLUSIONS: The PRT system could become an alternative testicular
tissue culture system with simple design and equivalent efficiency compared
with the PL devices to enhance in vitro tissue viability and development.

SUPPORT: This work was supported by anonymous donor funds; the Eu-
nice Kennedy Shriver National Institute for Child Health and Human Devel-
opment grant HD092084 and the National Institute of Biomedical Imaging
and Bioengineering of the National Institutes of Health grant
5ST32EB001026-15.
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OOCYTE VITRIFICATION HAS A DISADVANTA-

GEOUS EFFECT ON EMBRYO QUALITY:

A PROPENSITY SCORE MATCHING-BASED

STUDY. Jingwei Yang, M.D,™ Xiaodong Zhang, M.D,?

2Guoning Huang, M.D.? lChongQing Health Center for Women and Children;
EENE.

OBJECTIVE: To find the evidence of the effect of oocyte vitrification and
warming procedures on embryos by comparing embryos developed from
vitrified—-warmed oocytes with those developed from fresh oocyte cycles.

DESIGN: This was a retrospective analysis of 1360 cycles of intracyto-
plasmic sperm injection (ICSI) involving 1293 fresh oocytes and 67 vitri-
fied—warmed oocytes in a reproductive institude during January 2016-2019.

MATERIALS AND METHODS: Propensity score matching (PSM) was
used for sampling to compare implantation rates, embryo morphological
quality on days 2 and 3, and clinical outcomes between the two groups. A
confocal microscope was used for imaging of the donated oocytes after IC-
SI.The primary outcome measure was implantation rate after embryo trans-
fer. The secondary outcome measures included morphological quality of
embryos on days 2 and 3. Confocal images were obtained to observe the al-
ternations in vitrified—-warmed oocytes.

RESULTS: A 1:1 PSM revealed significantly lower cleavage and implan-
tation rates among the vitrified-warmed oocytes than among the fresh oo-
cytes (97.3% vs 99.5% and 35.0% vs 48.3%, respectively; P < 0.01 for
both) but similar clinical pregnancy rates. The rates of four-cell embryos
on day 2 and eight-cell embryos on day 3 were lower among the vitrified—
warmed oocytes than among the fresh oocytes (55.9% vs 63.1% and
34.1% vs 41.7%, respectively; P < 0.05). Lower cleavage and implantation
rates were observed in the vitrified—warmed oocyte group (P < 0.05). In pa-
tients who accepted re-vitrification embryo/frozen-thawed embryo transfer
after the failure of the first attempt, implantation and pregnancy rates were
lower among the vitrified—-warmed oocytes than among the fresh oocytes
(16.00% vs 50.00% and 23.08% vs 72.73%, respectively; P < 0.05). Through
confocal analysis, the first mitosis with chromosome separation failure was
recorded.

CONCLUSIONS: Clinical data and image observations suggest that
oocyte vitrification has a disadvantageous effect on chromosome segrega-
tion. We assume that abnormal embryo development might be related to
the damage to the spindle, actin, or tubulin owing to vitrification and warm-
ing; more evidence should be accumulated on this topic.

SUPPORT: no
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DOES TROPHECTODERM BIOPSY AFFECT
BLASTOCYST’S EXPANSION RATE POST
THAWING? Samar Gamal El gassby,

Bachelor and Samar Gamal el qassby, Manar Hozyen, Abdul
ghafaar, Hana elkhader, Hosam zaki, FRCOG. Ganin fertility center Giza,
Egypt.

OBJECTIVE: The expansion of blastocyst post thawing is one of an
important indicator of embryo viability and affects it’s implantation potential
. Previous research found that there is correlation between rate of expansion
and number of trophectoderm cells.Embryo biopsy involves reducing the
number of trophectoderm cells . So this study looks into the trophectoderm
biopsy would affect post thawing embryo expansion as a proxy of viability.

DESIGN: retrospective comparative study.

MATERIALS AND METHODS: A total of 406 vitrified/thawed blasto-
cysts were observed from May 2019 to April 2020. Blastocysts were divided
into two groups: biopsied blastocysts (n=195) and non biopsied blastocysts
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(n=204).Biopsy was done using flicking technique of pre-herniated blasto-
cysts. All vitrified blastocysts were of good quality at least 4BB according
to Gardner’s criteria 1999, and vitrification was done using cryotop kitazato
method. We assessed the expansion rates (%) immediately post thawing (t0),
after one hour (tl), and at time of transfer (t2). Data was recorded and
analyzed using SPSS version -23 statistical software.

RESULTS: There is no significant difference in the female age be-
tween the non biopsed blastocyst group (29.5 years) and the biopsed
blastocyst group (30.3 years). We found no significant differences be-
tween the expansion rates of the biopsied and non biopsied blastocysts
at the t(0), .t(1), and t(2).
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Non biopsied Biopsied
blastocyst n=209 blastocyst n=197 P-values
Expansion t(0) (%) 8.6+14 6.9+11.2 0.37
Expansion t(1) (%) 27+24.7 26.4422.3 0.81
Expansion t(3)(%) 64437.7 63.9+39 0.84

Data presented as mean = standard deviation, Data are considered significant
if p value < 0.05.

CONCLUSIONS: This study suggests that embryo biopsy does not seem
to affect the rate of expansion of blastocyst post thawing.
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WORKING HARD OR HARDLY WORKING: DOES |
PCOS IMPACT THE MITOCHONDRIAL DNA CON- .
TENT OF THE EMBRYO. Lauren Grimm, M.A.,I

Zoran J. Pavlovic, M.D.,2 Jessi  Anderson, MPH,I

Christy Oso, B.A.,! Emma Radley, M.A.,' Nepheli Raptis, B.A., M.A.,'
Hanna Mandell, M.A. Shawn Zimmerman, PhD, HCLD,?
Angeline Beltsos, MD,1 Amber R. Cooper, MD,4 Roohi Jeelani, MD.!
Vios Fertility Institute Chicago, IL; ’Rush University Medical Center, Chi-
cago, IL; 3Vios Fertility Institute, Swansea, SC; “Vios Fertility Institute St
Louis, St. Louis, MO.

OBIJECTIVE: This study sought to compare the mitochondrial DNA
(mtDNA) content of age-matched controlled, euploid embryos in patients
with Polycystic Ovary Syndrome (PCOS) compared to other infertility diag-
noses.

DESIGN: Retrospective chart review at a private, multi-site fertility clinic.

MATERIALS AND METHODS: All euploid embryos from patients
35yo and younger who underwent in-vitro fertilization (IVF) with PGT-A
from January to February 2020 utilizing a PGT lab that reports mtDNA
(MitoScore; Igenomix) were included. Patients were divided into two
groups: those whose embryos were derived from patients with a diagnosis
of PCOS and those that did not. A PCOS diagnosis was defined according
to the Rotterdam Criteria. Baseline patient characteristics were measured
and IVF cycle statistics recorded. Two sample t-tests and chi square anal-
ysis were used to analyze the data using SPSS (SPSS Inc., Chicago, IL,
USA).

RESULTS: A total of 412 embryos were analyzed. Baseline characteris-
tics, including age and BMI, were similar between the PCOS and non-
PCOS patient populations (p>0.05). There were a total of 202 embryos
included in the PCOS group and 212 embryos in the age-matched control
group. There was no statistical significance in the number of oocytes
retrieved, maturation rate, fertilization rate, and blastocyst rate between the
two groups (p>0.05). Interestingly, the average mtDNA score was also sta-
tistically similar, where the PCOS group had an average score of 22.9
(SD:6.25), compared to the non-PCOS group with an average score of
23.2 (SD:5.7) (p>0.05).

CONCLUSIONS: As one of the most common endocrine disorders, PCOS
occurs in 5-10% of reproductive age women, and is a leading cause of infer-
tility. It is well established that reactive oxygen species (ROS) are signifi-
cantly increased in patients with PCOS compared to the average
population, where elevated intracellular levels of nitric oxide (NO) and
advanced glycation end products (AGE) have been found. This increase in
ROS is thought to result in the inducement of PCOS pathogenesis, where
accumulating evidence suggests that increased AGEs may play a role in
the abnormal steroidogenesis seen in PCOS patients by affecting enzyme
function and inflammatory responses during steroid biosynthesis. Similarly,
this ROS excess is also thought to result in poor oocyte health. For women
undergoing IVF, there are a limited number of ways to appropriately assess
oocyte/embryo quality for optimal success. Yet, the quantification of mtDNA
may offer a promising new parameter in assisted reproductive technologies
(ART). Increased mtDNA have been linked to decreased pregnancy rates
and is thought to be indicative of poor embryo quality due to oxidative stress;
while lower mtDNA scores have been associated with improved outcomes.
Our results show that while women diagnosed with PCOS may have
increased rates of oxidative stress, this does not seem to significantly impact
blastocyst quality or metabolic health. Further investigation into the underly-
ing biological causes associated with elevated levels of embryonic mtDNA is
warranted.

SUPPORT: None

0-98 2:05 PM Sunday, October 18, 2020

A NOVEL DIAGNOSTIC APPROACH FOR POLYCY- |
STIC OVARY SYNDROME DIAGNOSIS USING .
GONADOTROPIN RELEASING HORMONE RECEP-

TOR AUTOANTIBODY ACTIVITY AND ANTIMULLER-

JAN HORMONE. Elizabeth A. Weedin, DO, MS,] Heather R. Burks,
MD,’ Xichun Yu, MD,’ Hong Liang Li, MD, PhD,
Christopher E. Aston, PhD,” David C. Kem, MD,” LaTasha B. Craig,
MD.? "University of Oklahoma Health Sciences Center Department of Ob-
stetrics and Gynecology, Oklahoma City, OK; 2University of Oklahoma
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Health Sciences Center, Oklahoma Cty, OK; 3University of Oklahoma
Health Sciences Center, Oklahoma City, OK.

OBJECTIVE: Despite being the most common endocrinological disorder
of reproductive aged women, polycystic ovary syndrome (PCOS) remains a
complex disease of unknown etiology. Patients spend an average of two years
of clinical evaluation with at least three health professionals before diagnosis.
As PCOS remains a diagnosis of exclusion, there is room for improvement in
diagnostic classification. Although the use of Antimullerian hormone (AMH)
as a diagnostic test has shown promise, it has limitations. Our laboratory has
identifiedvariation in levels of activating autoantibody (AADb) to the second
extracellular loop of the gonadotropin-releasing hormone receptor (GnRHR)
associated with PCOS in infertile patients. This AAb and its activity level has
shown promise as a diagnostic test for PCOS that could be used in conjunc-
tion with AMH to provide a direct diagnosis of PCOS. We evaluated the diag-
nostic capability of GnRHR AAb activity level and its response to a GnRH
antagonist, together with age and AMH, to directly discriminate a diagnosis
of PCOS using a sample of PCOS patients and unexplained, infertile con-
trols.

DESIGN: Cross-sectional, matched case-control design.

MATERIALS AND METHODS: Sera from 200 patients with PCOS from
the Pregnancy in Polycystic Ovary Syndrome II (PPCOS II) trial and from
200 race, parity, age, and body mass index matched ovulatory, unexplained
infertile control patients from the Assessment of Multiple Intrauterine Ges-
tations from Ovarian Stimulation (AMIGOS) trial were obtained. GnRHR
AADb activity was measured with and without GnRH antagonist (cetrorelix)
in all samples using the GeneBLAzer cell-based fluorescence resonance en-
ergy transfer (FRET) assay. These activity levels, along with age and AMH
levels, were analyzed using logistic regression to develop a prediction model
for PCOS. Receiver-operating characteristic (ROC) analyses were used to
evaluate the accuracy of prediction of PCOS by this model. This diagnostic
algorithm was then applied to a smaller, independent sample of 65 infertile
women from an academic infertility practice.

RESULTS: The initial decision point assigned all patients with AMH
>13.3 ng/ml as having PCOS. Those with AMH <13.3ng/ml were divided
into those above and below 30 years of age; each age group then had its
own series of AMH, GnRHR activity and GnRHR activity response decision
points. Using ROC analysis, this diagnostic algorithm was estimated to have
a sensitivity of 76% and specificity of 87% for PCOS in this sample of infer-
tile women. When applied to the independent sample, the algorithm showed
similar sensitivity (73%) and specificity (84%).

CONCLUSIONS: This new diagnostic algorithm incorporating AMH and
GnRHR AAD cell activity and response to a GnRH antagonist performs well
to diagnose PCOS, with an overall sensitivity of 76% and specificity of 87%;
it fills a void in direct diagnosis of PCOS. Additional application studies will
aid in identifying feasibility of this testing algorithm with the goal of stream-
lining and improving efficiency of diagnosis for patients with PCOS.

SUPPORT: University of Oklahoma College of Medicine Alumni Associ-
ation Grant and the Reproductive Medicine Network (RMN), NICHD.
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POLYCYSTIC OVARY SYNDROME
COMORBIDITY PATTERNS DIFFER BETWEEN .
RACIALLY AND ETHNICALLY DIVERSE

PATIENTS. Ky’Era V. Actkins, BS,' Melinda Aldrich,

PhD,2 Digna R. Velez Edwards, PhD,2 Lea K. Davis, PhD.” lMeharry Med-
ical College Nashville, TN; 2Vanderbilt University Medical Center, Nash-
ville, TN.

OBJECTIVE: To evaluate the comorbidity patterns of polycystic ovary
syndrome (PCOS) in White, African American, Hispanic, and Non-Hispanic
women. This study aims to understand which comorbidities are caused by the
effects of a PCOS clinical diagnosis or influenced by the genetic risk of the
disease.

DESIGN: A case-control study using a hospital electronic health record
database and biobank.

MATERIALS AND METHODS: A total of 5,526 PCOS cases between the
ages of 11 and 44 were identified using a validated algorithm that required the
presence of ICD-9/10 codes for polycystic ovaries or irregular menstruation
and hirsutism and excluded any other diagnosis whose symptoms mirrored
PCOS characteristics. Women not identified by the algorithm were included
as controls (n=394,202). Cases and controls were then stratified based on
EHR-reported race and ethnicity. Women who identified as White
(n=3,606 cases; 328,194 controls), African American (n=882 cases;
58,165 controls), Hispanic (n=234 cases; 15,291 controls), and Non-Hispanic
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(n=4,459 cases; 382,462 controls) were used for this analysis. To determine
comorbidity patterns of PCOS diagnosis, a logistic regression model adjusted
for median age was performed on PCOS cases and controls for each stratified
racial and ethnic group against 1,858 phenotypes in the medical database. To
evaluate the effects of genetic susceptibility of PCOS on health outcomes, a
logistic regression model adjusted for median age and genetic ancestry was
performed on a measurement of PCOS genetic liability, genetic risk scores,
and the medical database. Genetic risk scores were generated using summary
statistics from a PCOS genome-wide association study’.

RESULTS: Among Hispanic women almost half of all significant comor-
bidities were endocrine and metabolic disorders. Dermatologic disorders and
genitourinary diseases were the second and third most common comorbid-
ities, respectively. The most common comorbidities for White, African Amer-
ican, and Non-Hispanic patients were also endocrine and metabolic disorders.
However, for these three cohorts, genitourinary comorbidities and pregnancy
complications comprised the second and third largest comorbidity categories.
African American patients had higher rates of polyp of corpus uteri (OR =
5.15, p = 6.04e-09) compared to White patients (OR = 2.70, p = 2.06e-
06). Conversely, we found that Hispanic patients had higher odds of having
chronic liver disease and cirrhosis (OR = 4.87, p = 1.49¢-09) compared to
Non-Hispanic patients (OR = 2.61, p = 9.93e-29). We also found that a ge-
netic risk score for PCOS was associated with type 2 diabetes (OR = 1.11,
p = 8.75e-08) in addition to polycystic ovaries (OR = 1.11, p = 1.91e-07)
and ovarian dysfunction (OR = 1.24, p = 9.18-06) among White women.

CONCLUSIONS: Endocrine and metabolic diseases are the top comorbid
conditions experienced by PCOS patients regardless of race or ethnicity.
However, different racial and ethnic groups have a greater risk of developing
specific PCOS comorbidities. Additionally, females with a greater genetic
susceptibility to PCOS share an underlying genetic risk for type 2 diabetes.

References

1. A Day, Felix, et al. Large-scale genome-wide meta-analysis of polycy-
stic ovary syndrome suggests shared genetic architecture for different diag-
nosis criteria.A PLoS geneticsA 14.12 (2018): e1007813.

SUPPORT: This study was supported by NIHA 5T32GM007628 andA
U54MD010722.
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GENESIS PREDICTS METABOLIC IMPROVEMENTS .
IN NORMAL-WEIGHT POLYCYSTIC OVARY SYN-

DROME WOMEN. Daniel A. Dumesic, M.D.,'

Ayli Tulberg, student,' Karen L. Leung, B.S.,I Sam C. Fisch, B.S.,I
Tristan R. Grogan, M.S.," David H. Abbott, Ph.D,” Rajanigandha Naik,
MD.,' Gregorio D. Chazenbalk, Ph.D.' 'UCLA, Los Angeles, CA; 2Univer-
isty of Wisconsin, Madison, WI.

SUBCUTANEOUS ABDOMINAL STEM CELL ADIPO-

OBJECTIVE: Normal-weight polycystic ovary syndrome (PCOS) women
have exaggerated subcutaneous (SC) abdominal adipose stem cell (ASC) differ-
entiation into adipocytes that may be programmed. This study examines whether
SC abdominal ASC differentiation into adipocytes in vitro correlates with endo-
crine-metabolic functions in normal-weight PCOS women versus age- and body
mass index (BMI)-matched normoandrogenic ovulatory (control) women.

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: Eight normal-weight PCOS women and
8 age- and BMI-matched controls underwent circulating hormone/metabolic
determinations, frequently-sampled intravenous glucose tolerance testing,
total-body dual-energy x-ray absorptiometry and SC abdominal fat biopsy.
PPARY and CEBPa gene expression and lipid content of adipocytes matured
in vitro were compared between PCOS and control women and correlated
with clinical outcomes, including insulin sensitivity (Si), acute insulin
responsiveness to glucose (AIRg) and adipose insulin resistance (adipose-
IR). Unpaired Student’s #-tests, two-way ANOVA, Pearson correlation coef-
ficients and partial correlation coefficients adjusting for serum free testos-
terone (T) levels were performed as appropriate.

RESULTS: PPARYy and CEBPa gene expression in ASCs increased to
maximal levels by day 12 (P<0.001) without a female type effect, when
PPARY levels positively correlated with total body mass in PCOS alone (con-
trol, P=0.097; PCOS, P=0.032). In control ASCs, gene expression posi-
tively correlated with fasting serum insulin (P=0.047, PPARYy; P=0.006,
CEBPa), AIRg (P=0.023, PPARY) and adipose-IR (P=0.032, CEBPa) and
negatively correlated with Si (P=0.001, CEBPa). In PCOS ASCs,
conversely, CEBPa gene expression negatively correlated with serum free
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fatty acid (FFA) (P=0.002), adipose-IR (P=0.033) and serum free T
(P=0.016). Moreover, exaggerated lipid content in PCOS ASCs positively
correlated with Si (P=0.041) and negatively correlated with serum FFA
(P=0.021). Adjusting for serum free T levels, significant female type differ-
ences remained in the correlations of log CEBPa gene expression with fasting
serum FFA levels (P=0.010) and Si (P=0.010); and of lipid content on day
12 with adipose-IR (P=0.034) and fasting serum FFA levels (P=0.044).
CONCLUSIONS: In normal-weight PCOS women compared to age- and
BMI-matched controls, exaggerated SC abdominal ASC differentiation into
adipocytes in vitro accompanies a normal rise in PPARy and CEBPa gene
expression and predicts improved insulin sensitivity in vivo. The ability of
SC abdominal ASCs of normal-weight PCOS to retain their unique cellular
and molecular properties of exaggerated SC abdominal ASC differentiation
into adipocytes may be programmed in early life by epigenetic events.
References

1. A Dumesic DA, et al. A J Clin Endocrinol Metab 2016;101:4178-4188.

2.A Fisch SC, et al. A Fprtil Steril 2018;110:1367-76.

3. ADumesic DA, et al. A J Clin Endocrinol Metab 2019;104(6):2171-83.

SUPPORT: Grant support by NIH under awardsA PSOHD071836 and P51
ODO11092 and byA CTSI Grant Number UL1TRO01881.
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AN AMH-BASED SCREENING TOOL IS BOTH
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OBJECTIVE: To understand whether a polycystic ovary syndrome
(PCOS) screening tool using anti-Mullerian Hormone (AMH) in lieu of poly-
cystic ovarian morphology (PCOM) is predictive of patients meeting Rotter-
dam criteria for PCOS.

DESIGN: Cross-sectional study.

MATERIALS AND METHODS: Women with PCOS were diagnosed by
ultrasound-based Rotterdam criteria and included 253 subjects from the
multisite PPCOS II trial and 111 patients from a tertiary academic centre’s
multidisciplinary PCOS clinic. Controls included 245 participants in the
ovarian aging (OVA) study, a community-based cohort of ovulatory women
not seeking treatment for fertility. Received operator curves were used to
ascertain the accuracy of AMH thresholds for predicting PCOM. These
age-stratified AMH thresholds from women 25-<30, 30-<35, and 35-<40
were used as one of the three criteria for diagnosis of PCOS, in addition to
oligomenorrhea (<8 menstrual cycles per year) and biochemical hyperan-
drogenism (total testosterone >76.5 ng/dL). This modified criteria was
applied to all 609 patients; the sensitivity and specificity for diagnosis of
PCOS using this AMH-based screening tool was calculated using the Rotter-
dam criteria as gold standard. All AMH samples were run using an ELISA
Ansh Labs AMH assay at a central laboratory, the Ligand Assay and Analysis
Core Laboratory at the University of Virginia (UVA).

RESULTS: The optimal thresholds of AMH to predict PCOM were 10ng/
dL (ages 25-<30), 6ng/dL (ages 30-<35), and 4.75ng/dL (ages 35-<40). Us-
ing these, the screening tool accurately predicted PCOS in 323 out of the 364
patients with diagnosed PCOS by Rotterdam criteria. Conversely, when
applied to the control population, it accurately predicted the absence of
PCOS in 243 out of 245 patients. This corresponds to a sensitivity of
88.7% and specificity of 99.2%, respectively. Using only oligomenorrhea
and hyperandrogenism as diagnostic criteria, the sensitivity decreases to
39.7% (144 out of 364) patients, which is an absolute decrease of 49.1%.
We were unable to accurately calculate specificity in this subgroup as our
control cohort was ovulatory.

CONCLUSIONS: The PCOS screening tool is both sensitive and specific
for predicting a diagnosis of PCOS by Rotterdam criteria. Ultrasonographic
assessments of PCOM are subjective, expensive, and invasive. This tool of-
fers a non-invasive, objective alternative to screen patients for PCOS. Further
research is necessary to understand how the screening tool would perform
prospectively or with a heterogeneous population with varied AMH assays.

References: None
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WITH INCREASED ANEUPLOIDY RATE.

Pamela B. Parker, M.D., M.P.H., Molly Siegel, MD, Wes Urian,
MD, Bharti Garg, MBBS, MPH, Diana Wu, MD, Paula Amato,
MD, David Lee, MD, Thomas O’Leary, PhD, Sacha A. Krieg, M.D., Ph.D.
Oregon Health & Science University, Portland, OR.

POLYCYSTIC OVARY SYNDROME IS ASSOCIATED

OBJECTIVE: To determine if aneuploidy rates and average embryonic
mitochondrial content scores differ among an infertile population with polycy-
stic ovary syndrome (PCOS) undergoing in vitro fertilization (IVF) with preim-
plantation genetic testing for aneuploidy (PGT-A) compared to non-PCOS
controls. PCOS is the most common cause of ovulatory dysfunction among
reproductive aged women. While poor oocyte and embryo quality are associ-
ated with increased aneuploidy, little is known about the effect of PCOS on
aneuploidy rates or mitochondrial DNA content, which has become increas-
ingly reported along with embryonic ploidy status. Lower mitochondrial scores
have been correlated with early blastulation and higher chances of euploidy.

DESIGN: IRB-approved retrospective cohort study.

MATERIALS AND METHODS: Data from all IVF cycles conducted at an
academic center from January 2016 to June 2018 was collected. We excluded
cycles utilizing donor egg, preimplantation for genetic testing for mutations
or structural rearrangements, and cycles without any euploid embryos or re-
ported mitochondrial scores (Igenomix, Los Angeles, CA). PCOS was diag-
nosed using the Rotterdam criteria. Baseline characteristics and outcome
measures were analyzed using chi square/Fisher exact tests for categorical
data and two-sample t-tests for continuous variables. Multiple linear regres-
sion models were used to examine the association of PCOS with primary out-
comes of aneuploidy rate and average mitochondrial score.

RESULTS: Of the 256 subjects included in the analysis, fifty (19.5%) had
PCOS. There were no differences in baseline demographic information such
as age, parity, or smoking status, while body mass index (BMI) was signifi-
cantly different between the PCOS and non-PCOS controls. PCOS patients
had a statistically significant increased number of oocytes retrieved (19.18
vs 14.36, p<0.001), increased number of oocytes fertilized with ICSI (15.34
vs 12.08, p=0.0004), increased numbers of 2PN embryos (12.62 vs 9.5,
p=0.0001), and increased number of blastocysts biopsied (6.12 vs 4.85,
p=0.0039). There were no differences in fertilization or blastulation rates be-
tween the two groups. There were no differences in average mitochondrial con-
tent score (23.5 vs 25.02, p=0.14), however, there were statistically significant
differences in aneuploidy rates among those with and without PCOS (0.49 vs
0.40, p=0.03, respectively). We found after controlling for age, BMI, and blas-
tulation rate, women with PCOS have a 9.6% higher aneuploidy rate
(p=0.027) than those without PCOS. There were no differences in clinical
pregnancy rates, live birth rates, or miscarriage rates between the two groups.

CONCLUSIONS: While patients with PCOS have similar fertilization and
blastulation rates compared to controls, these women have aneuploidy rates
that are significantly higher, by 9.6%. This highlights one aspect of PCOS
that impacts fertility success rates and the need for extensive counseling
on expected outcomes in those undergoing IVF.

ART LAB: OUTCOME PREDICTORS
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BASED EMBRYO SELECTION USING MULTI-DIMEN-
SIONAL ANALYSIS OF ‘BIG DATA’ IMPROVES
PREGNANCY OUTCOMES IN SINGLE THAWED
EUPLOID EMBRYO TRANSFERS (EUPLOID

SETS). Jenna Friedenthal, MD,1 Rose Marie Roth, MSc, TS(ABB), CLT
(NYS),” Richard Slifkin, BA, TS(ABB), CLT(NYS),” Christine Briton-
Jones, PhD, HCLD,2 Taraneh Gharib Nazem, MD,z Dmitry Gounko,
MA,2 Joseph A. Lee, BA,2 Alan B. Copperman, MD.! 'Icahn School of
Medicine at Mount Sinai New York, NY; 2Reproductive Medicine Associates
of New York, New York, NY.

CLINICAL IMPLEMENTATION OF ALGORITHM- .

OBJECTIVE: Preimplantation genetic testing for aneuploidy (PGT-A) en-
ables modern assisted reproductive technology treatment centers to better
identify and select embryos for transfer. However, even among euploid em-
bryos, morphologic grading remains a significant metric for transfer selec-
tion, especially for patients who have >1 euploid embryo available (1,2).

FERTILITY & STERILITY®

Previous work has attempted to determine the accuracy of mathematical
models in predicting outcomes using transfer cycles with known clinical re-
sults (3). However, there has yet to be a study to evaluate the clinical utiliza-
tion of an algorithm-based (AB) system for embryo transfer selection. We
sought to assess whether AB embryo selection improves clinical outcomes
in euploid SETs.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: The study included patients who under-
went euploid SETs at an academic center from September 2016 to February
2020. Controls included euploid SETs in which a senior embryologist
selected the embryo for transfer based on modified Gardner grading (tradi-
tional). Cases included euploid SETSs in which the embryo was selected using
an automated AB approach. Exclusion criteria were euploid SETs from July
2017 to January 2018, in which a mixture of traditional and AB selection
were used. The algorithm created a weighted ranking system of each embry-
onic parameter (expansion, inner cell mass grade, trophectoderm grade) and
formulated a composite score. The embryo with the highest score was trans-
ferred. Our primary outcome was implantation rate (IR). Secondary out-
comes were ongoing pregnancy/live birth rate (OP/LBR), biochemical
pregnancy rate (BPR) and clinical loss rate (CLR). Baseline demographics
were obtained: age, body mass index (BMI), ovarian reserve testing, obstetric
history, endometrial thickness (EnT) and progesterone level (PL) at time of
transfer, and embryo grade. Data were analyzed using Student’s t-test, chi-
squared test, and logistic multivariable generalized estimating equation
regression models, with P<0.05 considered significant.

RESULTS: 4,521 SETs were performed in the study period and met inclu-
sion criteria (traditional: n=1,119; AB: n=3,402). Patients in the traditional
group were older and had a lower BMI, PL, and EnT at time of transfer
(P<0.05 for all); demographic data was otherwise similar. The IR and OP/
LBR were significantly higher in the AB group compared to the traditional
group (63.52% vs 56.93%, P<0.0001 and 53.13% vs 47.18%, P=0.006,
respectively). After adjusting for age, BMI, AMH, obstetric history, EnT
and PL at time of transfer, and embryo grade, use of the algorithm remained
significantly associated with improved IR (OR 1.25,95% CI 1.07-1.47) and
OP/LBR (OR 1.24,95% C11.06-1.45). We saw no differences in BPR or CLR.

CONCLUSIONS: This is the first study to clinically implement AB em-
bryo selection in euploid SETs. Our results demonstrate that utilization of
a mathematical model for embryo selection improves clinical outcomes.
Future studies implementing the algorithm in prospective, randomized trials
are warranted and would better delineate the role of our model in embryo se-
lection.
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EUPLOIDY RATES AND PREGNANCY OUTCOMES
USING THE ZYMOT™ DEVICE FOR SPERM
PREPARATION. Anthony R. Anderson, D.HSc,
Elisabeta Kasa, BA in Bioloy, Darleen Taylor, B.Sc.,
Donna Covington, B.Sc., Elizabeth Williams, B.Sc., Sonam Alissa Bhakta,
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OBJECTIVE: To compare gradient sperm and ZyMot™ sperm preparation
and its impact on euploidy and pregnancy outcomes.

DESIGN: Prospective Cohort study.

MATERIALS AND METHODS: Between April 2019 and April 2020 a to-
tal of 1219 embryos were available for analysis for PGT-A from 2825 oocytes
fertilized with intracytoplasmic sperm injection. Two methods of sperm
preparation are evaluated. A single 90% layer gradient preparation of sperm
with a 10 minute centrifugation at 300g followed by a 10 minute wash with a
HEPES buffered medium/10 mg per ml of human sera albumin. The second
method was using the ZyMor™ 850 ul device where 850 ul of raw semen is
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loaded into the devices and covered with 750 ul of HEPES/HSA solution.
The device is placed in to a 37°C incubator for 30 minutes. Removal of
0.5 ml of the HEPES solution completes the preparation. Initial counts and
motilities were evaluated before and after the two preparation methods. Em-
bryos were evaluated on day 3 and assisted hatched for via laser ablation.
Embryos on day 5 and day 6 with a distinct inner cell mass and multiple cells
herniating form the zona pellucida were biopsied for PGS aneuploidy testing.
Embryo biopsy consisted of laser removal of 5 to 7 cells from the trophecto-
derm juxtaposed to the inner cell mass. The biopsied cells were treated ac-
cording to the reference laboratory protocol for off site aneuploidy
screening. Embryos available for testing were vitrified and stored under
liquid nitrogen until results were obtained from the reference laboratory.

RESULTS: A significant higher euploidy rate from day 5 embryos was
noted with the ZyMor™ prepared sperm as compared to the gradient prepared
sperm. A total of 358 day 5 embryos were biopsied with the ZyMor™pre-
pared sperm resulting in 63% euploidy compared to 56% euploidy in 383 em-
bryos from the gradient prepared sperm (P<0.05). There was not significant
difference in euploidy rates with day 6 embryos in the two subgroups where
51% were euploid from the 245 ZyMot™ embryos and 48% of the 233 em-
bryos from gradient prepared sperm (not significant). There was not signifi-
cant difference in ongoing pregnancies between the two subgroups, where
ZyMot™ prepared sperm resulted in 70% ongoing pregnancies 58% implan-
tation rate as compared to 77% ongoing and 64% implantation with gradient
prepared sperm (not signicant).

CONCLUSIONS: This study shows that although there was not a signifi-
cant difference in pregnancy outcomes, there are higher euploidy rates with
the ZyMot™ prepared sperm. Overall resulting in more embryos available for
transfer and possibly more available pregnancies. With very little changes in
the way sperm is prepared in the ART industry in the past 30 years this study
demonstrates the ZyMot™ device provides an alternative to sperm prepara-
tion with fewer steps in the process.
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MENTATION EFFECT ON REPRODUCTIVE OUT-
COMES BY CUMULATIVE LIVEBIRTH RATES
(CLBR) PER EMBRYO TRANSFERRED AND OOCYTE
UTILIZED REVEALS ITS LACK OF RELEVANCE IN OOCYTE
DONATION FOR UNSELECTED MALES. Irene Hervas, MSc,'
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ACCURATE MEASUREMENT OF SPERM DNA FRAG-

OBJECTIVE: Info about sperm DNA fragmentation (SDF) effect on clin-
ical outcomes from ovum donation cycles is scarce, and classic measuring of
reproductive success using outcomes per embryo transfer is a biased mea-
sure, since best embryos are the first transfer choice and does not compute
the additional contribution of other embryos within the same cohort. We bet-
ter addressed this problem studying raw live birth rates (LBR) at first embryo
transfer (ET), in all ET (fresh+thawed), and CLBR, per ET, number of em-
bryos replaced (EmbR) and oocytes consumed until reaching a first newborn.

DESIGN: Multicenter retrospective cohort study.

MATERIALS AND METHODS: Patients from IVF/ICSI with donated
oocytes (n=819) between Jan 2000-Mar 2019, tested for SDF on ejaculated
spermatozoa using TUNEL assay. Groups were established to compare all
main outcomes: SDF >15% (H, high) and in 10% SDF ranges: <10%,
10%-20%, 20%-30%, >30%, by X2 square tests, and CLBR estimated
with Kaplan-Meier and Mantel-Cox test, considering the total number of em-
bryo transfers, embryos transferred, and oocytes consumed to obtain the first
livebirth.

RESULTS: Characteristics were comparable among groups, and the anal-
ysis was conducted from information from of 1903 ET, 2146 embryos and
5039 oocytes. LBR were unaltered by high DNA fragmentation: at 1st ET
and in all ET, were 53.6% and 43.2% in men with H while 48.2% and
39.6% respectively, in <15% SDF (low, L). Distributing in groups according
to their SDF level, LBR rates were similar (p>0.05) 48.7% (<10%), 45.5%
(10%-20%), 58.0% (20%-30%) and 61.1% (>30%) at 1st ET, and 39.4%
(<10%), 39.2% (10%-20%), 52.0% (20%-30%) and 38.3% (>30%) per all
ET performed. CLBR per ET showed in L SDF or H SDF value, 66.7% vs
71.5% in the 2nd ET, 75.8% vs 80.1% in the 3rd ET, and 89.8% vs 82.3%
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in the 5th ET, without reaching significance, nor it was when compared by
the SDF groups. CLBR according to the number of embryos transferred until
reaching a newborn considering L or H SDF level was 55.0% vs 59.4% with
two EmbR and 73.6% vs 79.0% with up to four EmbR, resulting in non-sig-
nificant differences, as when calculated by SDF groups, 57.2% (<10%) and
61.5% (>30%) with two EmbR; 73.5% (<10%) and 83.5% (>30%) with
four EmbR. Relative to the number of oocytes required per patient, CLBR
were not statistically significant in both analyses. Similar results were found
in groups H or L of fragmentation (42.8% vs 45.9%, 78.6% vs 82.0%, 91.8%
vs 89.8%) when 5, 10 or 15 oocytes were used respectively. When comparing
between SDF groups (<10% vs >30%) the rate of newborns was not reduced
by high fragmentation at 5 (44.2% vs 38.1%), at 10 (79.4% vs 87.6%) and at
15 (90.8% vs 87.6%) oocytes consumed.

CONCLUSIONS: DNA fragmentation does not negatively affect the live
birth rates of unselected patients undergoing an IVF/ICSI cycle with donated
oocytes, neither per transfer, nor accumulated per transfer, embryo or oocyte,
after the largest and most extensive data analysis done so far.
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PRESENCE OF ABNORMAL CELL CLEAVAGE,
CELL FUSION OR BOTH SEEN DURING EMBRYO
DEVELOPMENT ON TIME-LAPSE MICROSCOPY
IS NOT PREDICTIVE OF CHROMOSOMAL
ANEUPLOIDY. Alice J. Shapiro, M.D.,' Lindsay Kroener, MD,'
Nicholas J. Jackson, PhD, MPH,] Zachary Haimowitz, B.S.,2
Alin Lina Akopians, MD, PhD,’ Wendy Y. Chang, MD,’
Carolyn J. Alexander, MD,3 Shahin Ghadir, MD,3 Hal Danzer, MD,3
Mark W. Surrey, MD,3 Jason A. Barritt, PhD? 'David Geffen School of Med-
icine, University of California, Los Angeles, Los Angeles, CA; 2ART Repro-
ductive Center, Beverly Hills, CA; 3Southern California Reproductive
Center, Beverly Hills, CA.

OBJECTIVE: To determine whether the presence of abnormal cell cleav-
age, cell fusion or both seen on morphokinetic analysis of preimplantation
embryos using time-lapse monitoring (TLM) is predictive of chromosomal
aneuploidy when compared to embryos with normal development.

DESIGN: Retrospective cohort study at a large, private fertility center.

MATERIALS AND METHODS: All patients who utilized both the TLM
device (Embryoscope®, Vitrolife, Sweden) and preimplantation genetic
testing for aneuploidy (PGT-A) at a single IVF center from 1/2018 to 12/
2019 were included in the study. Patients using donor oocytes were excluded.
Evaluation of embryo development was performed on all embryos from the
time of first cell division until 72 hours. Abnormal cell cleavage (AC) was
defined as irregular first cleavage of the zygote resulting in more than two
daughter cells and/or irregular second cleavage that formed five or more cells
instead of four. Cell fusion (CF) was defined as a decrease in number of cells
at any time point up until 72 hours. Normal development (ND) was defined as
the absence of AC or CF. Trophoectoderm biopsy was performed on day 5, 6,
or 7 in blastocysts of good or fair quality. PGT-A was performed using next
generation sequencing. All embryos that were sufficient quality for blasto-
cyst biopsy were included in the study. Statistical analyses were conducted
using logistic regression with Huber-White standard errors to correct for mul-
tiple embryos within a patient.

RESULTS: A total 6,171 embryos were analyzed with TLM and of those,
1,083 embryos from 311 patients developed into blastocysts of sufficient qual-
ity to biopsy and were included in the analysis. Of the biopsied blastocysts,
8.1% (87/1,083) had AC, 1.2% (14/1,083) had CF and 0.4% (4/1,083) dis-
played both AC and CF. The vast majority of embryos, 90.2% (969/1,083),
did not have AC or CF. The presence of AC, CF or both did not significantly
increase with older age (p=0.77). Abnormal development (AC, CF or both)
was significantly more likely to be seen in fair-quality compared to good-qual-
ity embryos (17.5% v. 5%, p<0.001). The aneuploidy rate was not increased in
embryos displaying AC (49%), CF (48%) or both (48%) compared to embryos
with ND (49%), after controlling for age (p=0.99).

CONCLUSIONS: While the presence of early abnormal cell cleavage or
cell fusion on TLM is associated with lower quality morphological grade
at the blastocyst stage, these markers of abnormal development are not
associated with increased aneuploidy. Additional research is needed
to assess ongoing pregnancy rates from these embryos to evaluate the clin-
ical significance of AC and CF in early pre-implantation embryo develop-
ment.

SUPPORT: The research described was supported by NIH/National Center
for Advancing Translational Science (NCATS) UCLA CTSI Grant Number
ULITROO1881.
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BRYO HEALTH?. David Agudo, PhD,] Estefania Castro,
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DOES TOBACCO AFFECT FOLLICULAR AND EM-

OBJECTIVE: The main objective of this study is to compare, between
smokers and no smokers egg donors, embryo implantation, embryokinetics
times, and apoptosis and necrosis in cumulus cells and follicular fluid cells.

DESIGN: We measured apoptosis and necrosis in the cumulus cells and
the follicular fluid cells in these donors using flow cytometry (Anexina V
kit, Miltenyi Biotech). We also compared the cumulative implantation rate
(until pregnancy with positive fetal heartbeat or until there were no embryos
to transfer in case of not getting pregnancy) among the three study groups. In
addition, these cycles were incubated in embryoscope, in order to study their
cells cleavages times.

MATERIALS AND METHODS: The target population of this study are
216 oocyte donors that meet the requirements established in our oocyte dona-
tion program. The oocyte donors, are classified in terms of their tobacco con-
sumption habits. Group I: 79 no smokers, Group II: 82 smokers donors of 1-
10 cigarettes per day, Group III: 54 smokers donors of more than 10 ciga-
rettes per day. We perform an ANOVA statistical analysis to analyze the data.

RESULTS: The embryokinetics results showed us that the first cellular
events, like second polar body appearance (tPB2) and pronucleus appearance
(tPNa), appeared significantly before in the no smoker group (p<0.05 and
p=0.036) as well as the duration of the first and second cell cycle, in this
case the duration was significantly longer in no smokers donors (p=0.012
and p=0.032).

When comparing data of apoptosis and necrosis among the three groups,
we found significant differences in necrosis data, being higher in group III
(necrosis in cumulus 0.53% and granulosa cells 0.55%), than in group I
and II (group I: necrosis in cumulus 0.35% and granulosa cells 0.36%),
(group II: necrosis in cumulus 0.23% and granulosa cells 0.33%), with p
value of 0.05 and 0.011 respectively.

When we compare the implantation rate among the three groups, we
observed how this rate of cumulative implantation is lower in the groups
of smokers donors (group II = 54.31% and group III = 55.69%) than in
the group of donors who declared themselves no smokers (group I =
65.03%). However, the differences found were not statistically significant,
(p=0.07), although with a clear tendency towards significance.

CONCLUSIONS: These results could indicate that the smoking habit
could reduce the accumulated rates of implantation, although it would be
necessary to increase the number of cases in the study in order to clarify
the implantation trend or more studies would be necessary to reinforce this
conclusion.

A possible biological explanation for the differences founded in implanta-
tion rates, could be the higher rate of necrosis found in the cumulus cells and
follicular fluid cells, in the smokers donors, which could indicate a toxic
follicular environment which could affect the embryonic viability. One of
the possible effects of this toxicity, would be the shorter cell cycles founded
in smokers donors than in no smokers donors, or the delay in some cellular
events, like the meiosis restart.
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ULTRA LOW OXYGEN EXPOSURE DURING
EXTENDED CULTURE OF HUMAN IN VITRO EM-
BRYO SIGNIFICANTLY IMPROVES USABLE BLASTU-
LATION AND CUMULATIVE LIVE BIRTH RATES IN IN
VITRO FERTILIZATION. Sophie Brouillet, PharmD, PhD,'

Aneta Andreeva, RESIDENT, ! Anna Gala, MD, !
Alice Ferrieres-Hoa, MD, ! Margaux Anav, MD, !
Alice  Fournier, MD,' Vanessa  Loup, MD, !

Noemie Ranisavljevic, M.D., Ph.D.,z Samir Hamamah, MD,
PhD." 'Arnaud de Villeneuve Hospital CHU Montpellier,
Montpellier, France; 2CHU and University of Montpellier,
Montpellier, France.

OBIJECTIVE: Does ultra-low oxygen level during extended culture of hu-
man in vitro embryos improve IVF outcomes compared to low oxygen level?
DESIGN: A monocentric retrospective cohort study was performed from
June 2014 to March 2019. A total of 120 couples were enrolled. The study
was approved by local institutional review board (2019_IRB-MTP_09-01).
All couples underwent one IVF cycle associated with low oxygen exposure
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(5%) througout in vitro culture (from day O to day 6) and then the subsequent
IVF cycle associated with low oxygen culture (5%) during early embryo
development (from day O to day 3) and ultra-low oxygen exposure (2%) dur-
ing extended embryo culture (from day 3 to day 6). In vitro experiments have
also been conducted to characterize the impact of oxygen modulation during
in vitro culture on human embryo development and implantation potential
(authorization: 10/04/2018, NOR SSAB1816140S).

MATERIALS AND METHODS: The first objective was to evaluate total
and usable blastocyst formation rates in both “5% oxygen exposure” and
“2% oxygen exposure” groups during extended culture of human in vitro em-
bryos. The secondary objective was to evaluate cumulative implantation,
clinical pregnancy and live birth rates obtained after fresh and frozen-thawed
morula/blastocyst transfers in both “5% oxygen exposure” and “2% oxygen
exposure” groups. The level of expression of numerous key factors in human
embryo development and implantation have also been investigated in human
embryos donated for the research and cultured under low (5%) or ultra-low
(2%) oxygen level during extended embryo culture.

RESULTS: As expected, the maternal age and the total number of IVF cy-
cles were significantly higher in the subsequent IVF attempt associated with
“2% oxygen exposure”. All other clinical and biological parameters were
similar in both groups. The blastocyst formation rate (55% vs. 44%,
p<0.001) and usable blastocyst formation rate (33% vs. 22%, p<0.001)
were both significantly higher in the “2% oxygen exposure” group than in
“5% oxygen exposure” group during extended embryo culture. There was
a statistically insignificant trend in implantation, clinical pregnancy and
live birth rates in the “2% oxygen exposure” group compared to the “5% ox-
ygen exposure” group after fresh morula/blastocyst transfers. The cumula-
tive implantation (33% versus 17%, p<0.05), clinical pregnancy (37%
versus 15%, p<0.01), and live birth (23% versus 8%, p<0.01) rates were
significantly higher in the “2% oxygen exposure” group than in “5% oxygen
exposure” group, respectively. Key factors in trophoblast proliferation, sur-
vival and invasion were significantly increased in research embryos cultured
under 2% of oxygen during extended culture compared to 5%.

CONCLUSIONS: Improved IVF outcomes were obtained in the same cou-
ples when ultra-low oxygen exposure (2%) was used compared to low oxy-
gen exposure (5%) during extended embryo culture, in spite of the negative
impact of increased maternal age. Ultra-low oxygen exposure may improve
blastocyst formation and implantation potential by improving trophoblast
implantation ability during IVE.

EARLY PREGNANCY
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CHRONIC ENDOMETRITIS: WHAT IS THE PREVA-
LENCE AMONG HEALTHY CONTROLS?.

Dana B. McQueen, MD, MAS,I Kruti P. Maniar, M.D.,2
Rafael Confino, BS,2 Lia Bernardi, MD, !
Mary Ellen Pavone, MD, MSCL.' 'Northwestern Feinberg School of Medi-
cine Chicago, IL; >Northwestern University, Chicago, IL.

OBJECTIVE: To evaluate the prevalence of chronic endometritis (CE) in
women with unexplained recurrent pregnancy loss (RPL) and healthy con-
trols.

DESIGN: Cohort Study.

MATERIALS AND METHODS: IRB approval was obtained. The RPL
group included women with > two pregnancy losses, endometrial biopsy
(EMB) between 1/2016 and 12/2018, TSH values < 4 mU/L, negative anti-
phospholipid antibodies and normal uterine anatomy. The control group
included volunteers without a history of RPL, infertility, uterine fibroids,
polyps, pelvic inflammatory disease or retained pregnancy tissue recruited
between 5/2019 and 2/2020. Women 18-50 years of age were included.
H&E and CD138 immunohistochemical staining were performed on all
endometrial biopsies. A single pathologist blinded to patient history recorded
the number of plasma cells per 10 high power fields (HPF) and the presence
of endometrial stromal changes (spindling, edema, breakdown, pigment
deposition, areas of hypercellularity, and presence of inflammatory cells).
Assuming a 3% prevalence of CE in controls and 30% in RPL, 25 controls
and 50 women with RPL were needed to detect a difference in the rate of
CE with 80% power and alpha of 0.05.

RESULTS: 76 women were included, 50 with RPL and 26 controls. The
cohort had a mean age of 34.6 (SD 4.1) years and mean BMI of 26.0 (SD
6.2) kg/m*. Women with RPL had a mean of 3.1 (SD 0.9) prior pregnancy
losses, while controls had no prior pregnancy losses. When the presence of
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plasma cells alone was used to define CE, the prevalence among women with
RPL was 56% (28/50) with > 1 plasma cell, 44% (22/50) with > 2 plasma
cells and 26% (13/50) with > 5 plasma cells by CD138 staining. Using these
same criteria, the prevalence of CE among controls would be 31% (8/26) with
> 1 plasma cell, 27% (7/26) with > 2 plasma cells and 8% (2/26) with > 5
plasma cells. However, when both endometrial stromal changes and plasma
cells were required for CE diagnosis, there were no cases of CE in the control
group. Using this definition, the prevalence in the RPL group was 30% (15/
50) with > 1 plasma cells, 28% (14/50) with > 2 plasma cells and 16% (8/50)
with >5 plasma cells by CD138 staining, and was statistically significantly
higher in women with RPL compared to controls (P=0.0015, 0.0016, and
0.04, respectively).

CONCLUSIONS: Establishing specific diagnostic criteria for CE is neces-
sary for both research and evidence-based treatment guidelines. We demon-
strate that while rare plasma cells were found in EMB samples from healthy
controls, the presence of plasma cells and endometrial stromal changes was
isolated to the RPL cohort. Given that no controls were found to have both
plasma cells and endometrial stromal changes, we propose that the definition
of CE include 1 or more plasma cells in addition to the presence of endome-
trial stromal changes. Cases in which endometrial stromal changes are visu-
alized, but no plasma cells are identified by H&E, would benefit from CD138
staining to identify plasma cells. We demonstrate that when using strict
criteria to define CE, women with RPL have a significantly higher rate of
CE compared to controls. An EMB should be considered as part of the eval-
uation for RPL.

SUPPORT: Friends of Prentice, Northwestern University
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WOMEN WITH INCOMPLETE FIRST-TRIMESTER
MISCARRIAGE INITIALLY TREATED WITH MISO-
PROSTOL: A RANDOMIZED CONTROLLED
STUDY. Mahmoud A. Abdelaleem, MD, Mohammed Khairy Ali, MD,
Samr Emam, MBBCh, Ahmed M. Abbas, MD. Department of Obstetrics
and Gynecology Faculty of Medicine, Assiut University, Assiut, Egypt.

MEDICAL VERSUS EXPECTANT MANAGEMENT IN .

OBJECTIVE: To compare the effectiveness and safety of vaginal miso-
prostol versus expectant management in women with an incomplete first-
trimester miscarriage who had been treated before with misoprostol.

DESIGN: Open labeled, parallel, randomized clinical trial
(NCT03148561-clinicaltrial.gov).

MATERIALS AND METHODS: From July 2017 to July 2019, women
with a first-trimester miscarriage who had been treated with misoprostol were
invited to participate in our study. An incomplete miscarriage was diagnosed
when there was a history of passage of tissue and there was heterogeneous ma-
terial in the uterine cavity with an endometrial thickness of >10 mm by trans-
vaginal ultrasound (TV/US). Eligible women who gave their informed consent
were randomized to either group I: misoprostol group received misoprostol 800
g once dose placed in the posterior vaginal fornix or group II: no intervention
group (expectant management). The primary outcome was the number of pa-
tients with complete miscarriage at one week. Complete miscarriage is defined
as endometrial thickness of <10 mm by TV/US. We calculated the sample size
based on our primary outcome (the rate of complete miscarriage). Previous
study reported that the success rate of expectant management of incomplete
miscarriage after 1 week was 48.5%. Using two sided chi-square (x2) test
with « of 0.05, a total sample size of at least 84 patients in the 2 groups (42
in each arm) will have 80% power to detect a 30% difference between both
groups [odds ratio of 3.8] (Epi-info™, CDC, USA).

RESULTS: Eighty-four women were divided equally into two groups;
each group included 42 women. Both groups were homogeneous in baseline
socio-demographic and obstetric data without statistically significant differ-
ences. As regard our primary outcome; we found that the rate of complete
miscarriage at one week was significantly higher in misoprostol group than
expectant group (29 (69.0%) vs. 7 (16.7%); p=0.000, respectively). There
were two patients (4.8%) in group I and 5 patients (11.9%) in group II sub-
jected to surgical evacuation after failed achievement of complete miscar-
riage at four weeks. The rate of complete miscarriage at two weeks was
significantly higher in misoprostol group than expectant group (p=0.000).
However; at four weeks; both groups were similar in the rate of complete
miscarriage (p= 0.433).

CONCLUSIONS: Vaginal misoprostol seems to be effective in achieving
complete uterine evacuation than expectant management in women with
incomplete first-trimester miscarriage.

SUPPORT: NONE

ed6 ASRM Abstracts

0-111 2:20 PM Sunday, October 18, 2020

GNRH ANTAGONISTS INHIBIT TROPHOBLAST INVA-
SION, PROLIFERATION AND OUTGROWTH IN
PLACENTA FROM WOMEN WITH ECTOPIC
PREGNANCY. Bo Peng, PhD., Lobna Abdellatif,
M.Sc‘,2 Paul J. Yong, M.D., P’h.D.,2 Alexander G. Beristain, Ph.D.,2
Andrew Horne, MB ChB, Ph.D.,> Mohamed Ali Bedaiwy, M.D., Ph.D.?
' American University of the Caribbean, School of Medicine, Cupecoy,
Sint Maarten (Dutch part); 2University of British Columbia, Vancouver,
BC, Canada; *The University of Edinburgh, Edinburgh, United Kingdom.

OBJECTIVE: Ectopic pregnancy (EP) is a leading cause of maternal
morbidity and mortality. Besides surgical intervention, methotrexate
(MTX) therapy is the only approved medical treatment for EP. In addition
to its side effects, the rate of treatment failure could reach up to 30%. Gonad-
otropin-releasing hormone (GnRH) and its receptor are abundantly expressed
in EP implantation sites. GnRH also has been shown to facilitate implanta-
tion by promoting trophoblast invasion. The objective of our study is to inves-
tigate the role of GnRH antagonists in inhibiting invasion, proliferation, and
outgrowth in a de novo primary EP trophoblast cell model and a 3D placental
explant model.

DESIGN: In vitro primary EP trophoblast cell cultures and ex vivo
placental explants.

MATERIALS AND METHODS: Placental tissues (n=15) were collected
post salpingectomy or salpingostomy, from women with tubal EP. Patients
gave written consent to participate in our study. Placental tissues were care-
fully dissected to remove attached Fallopian tube tissues, then digested with
Collagenase-I enzyme to establish in vitro primary culture. Villi from the
first-trimester eutopic placenta (n=4) were obtained after elective termina-
tion of pregnancy and placed in Matrigel-coated culture inserts to establish
ex vivo placental explants. Primary cultured ectopic cells and eutopic tissue
villous explants were subjected to GnRH antagonists Ganirelix or Cetrorelix.
The cell invasiveness was examined by a transwell cell invasion assay. Cell
proliferation capabilities were evaluated by 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) assay. Explant growth
profiles were examined via imaging and measuring the area and length of
outgrowth.

RESULTS: Ganirelix significantly inhibited the cell invasiveness of pri-
mary trophoblast cells isolated from ectopic placentas at 48h. The cell pro-
liferation of these cells was significantly decreased after Cetrorelix
treatment at 72h and 96h. Also, at 48h, Cetrorelix significantly attenuated
both the growth area and the length of columns outgrowth from the eutopic
placental explants.

CONCLUSIONS: GnRH antagonists attenuate cell invasiveness and pro-
liferation of primary EP trophoblast cells, as well as the outgrowth of villous
tissue explants from eutopic placentas. Thus, GnRH antagonists may have
the therapeutic potential to treat EP medically.

SUPPORT: This work was supported by a Nelly Auersperg Award from
the Women’s Health Research Institute to M.A.B.
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PARENTAL ORIGIN OF EMBRYONIC ANEUPLOIDY
IN COUPLES WITH RECURRENT PREGNANCY .
LOSS. Dana B. McQueen, MD, MAS,' Marissa L. Luck,

MD,' Lydia Hughes, MD,' Rachel Ruderman, MD, MPH,'

Rafael  Confino, BS,' Melissa K.  Maisenbacher, M.S.,2
Mary Ellen Pavone, MD, MSCI,I Lia Bernardi, MD." 'Northwestern Fein-
berg School of Medicine Chicago, IL; ZNatera, San Carlos, CA.

OBJECTIVE: To evaluate the relationship between recurrent pregnancy
loss (RPL) and parental origin of embryonic aneuploidy.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Institutional Review Board approval
was obtained. All in vitro fertilization (IVF) cycles utilizing preimplantation
genetic testing for aneuploidy between 1/2015 and 1/2020 were reviewed.
Overall rates of embryonic aneuploidy, as well as rates of maternal and
paternal aneuploidy were compared between groups. RPL was defined as
three or more pregnancy losses less than 20 weeks gestational size. Contin-
uous variables were compared with a student’s t-test and categorical variables
with a Chi-square. Assuming an aneuploidy rate of 50%, in order to detect a
10% difference between groups with 80% power and alpha of 0.05, 240 em-
bryos from RPL group and 1200 embryos from non-RPL group were needed.
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RESULTS: A total of 453 IVF cycles were included; 62 in women with
RPL and 391 in women without RPL. There were no significant differences
in maternal age, maternal body mass index (BMI), anti-mullerian hormone
(AMH), paternal age, paternal BMI, abnormal semen analysis results, days
of stimulation, number of oocytes, number fertilized oocytes or number of
blastocysts biopsied between groups (Table). A total of 1720 embryos
were analyzed, 275 in women with RPL and 1445 in women without RPL.
There was no difference in the rate of embryonic aneuploidy (52.7% vs.
50.9%, P=0.63) or maternal aneuploidy (40.7% vs. 41.4%, P=0.96) between
women with and without RPL. There was a significantly higher rate of
paternal aneuploidy in women with RPL, 11.6% vs 7.8%, P=0.04. The
paternal aneuploidy rate increased with number of prior pregnancy losses,
with a rate of 20.5% (18/88) in cycles from women with a history of four
or more pregnancy losses.

CONCLUSIONS: Paternal aneuploidy rates were significantly higher in
IVF cycles of women with a history of three or more prior pregnancy losses.
Further investigation is needed to determine if higher rates of paternal aneu-
ploidy are associated with increased sperm DNA fragmentation. Ultimately,
a comprehensive understanding of the male contribution to pregnancy loss is
essential in order to effectively identify and treat paternal causes of RPL.

Not RPL
RPL (N=62 cycles, (N=391 cycles,

Mean (SD) 275 embryos) 1445 embryos)  P-value
Maternal Age, yr 36.6 (3.5) 37.5(3.5) 0.06
BMI, kg/m2 24.4 (4.1) 25.1(5.0) 0.30
AMH, ng/mL 3429 3.0(2.3) 0.22
Day 3 FSH, mIU/ml 74 (2.3) 74 (2.2) 1.0
Paternal Age, yr 38.7 (4.9) 39.6 (5.6) 0.23
Paternal BMI, kg/m2 27.7 (4.3) 27.6 (4.3) 0.87

Abnormal Semen
Analysis, % (N)

40.3% (25/62) 52.2% (204/391)  0.11

Oocytes Retrieved 15.8 (8.7) 16.0 (8.3) 0.86
Fertilized Oocytes 9.0 (5.1) 8.8 (5.9) 0.80
Blastocysts biopsied 4.4 (2.9) 3.72.7) 0.06
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SINGLE NUCLEOTIDE POLYMORPHISM (SNP)
ARRAY ANALYSIS OF 63,277 PRODUCTS OF CONCEP-
TION (POC) SAMPLES: A 10-YEAR LABORATORY
EXPERIENCE. Melissa K. Maisenbacher, M.S.,I
Katrina Merrion, MS,”> Brynn Levy, M.Sc.(Med)., Ph.D., FACMG,’
William H. Kutteh, MD, PhD.* 'Natera San Carlos, CA; 2Natera, Inc., CA;
3Columbia University, New York, NY; “Clinical Professor, Memphis, TN.

OBJECTIVE: To report on the spectrum of findings identified in a large
cohort of POC samples using a SNP-based array platform.

DESIGN: Retrospective analysis.

MATERIALS AND METHODS: Review of 63,277 consecutive fresh
POC samples sent over a 10-year period to a single reference lab. Fresh
POC samples were shipped with maternal blood samples to rule out maternal
cell contamination (MCC) and determine parental origin of abnormalities.
Genotyping was performed using Illumina CytoSNP-12b microarrays with
bioinformatics.

RESULTS: Fetal results were obtained on 54,466 of 63,277 samples
(86.1%), 8559 (13.5%) had MCC and 252 (0.4%) had incomplete results.
From the 54,466 cases with fetal results, 24,483 (44.9%) were euploid and
29,983 (55.1%) were aneuploid. The average maternal age at the time of
pregnancy loss was 34.2 years (range 13.6-53.0 years). The average gesta-
tional age was 71.8 days (range 11-273 days). The male:female (M:F) ratio
of normal results was 1.0:0.98. The M:F ratio of abnormal results was 0.82:1;
excluding cases of monosomy X, the M:F ratio of abnormal results was
1:0.99. Abnormal results were categorized as single aneuploidy, multiple
aneuploidy, triploidy, deletions/duplications, full paternal uniparental dis-
omy (UPD) and other (Table 1). Monsomy of chromosome 21 and X were
the most commonly seen, monosomy 18 was seen in 2 cases, and monosomy
of chromosomes 2, 3,4, 7, 11 and 21 were each seen in a single case. Trisomy
of every chromosome was identified with chromosomes 15, 16, 12, 22, and X
being the most common representing approximately 2/3 of all single aneu-
ploidy cases.
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TABLE 1. Rates of Abnormal Results

Percentage

Type of Abnormality Number of Cases  of Abnormal Cases (%)

Single aneuploidy 22,493 75.0
Multiple aneuploidy 1702 5.7
Triploidy 3981 133
Deletions/Duplications 1378 4.6
Full Paternal UPD 188 0.6
Other* 227 0.8
TOTAL 29,984 100

*Includes single UPD, tetraploidy, mosaicism and complex findings.

CONCLUSIONS: Testing of POC samples using traditional karyotyping
presents challenges related to cell culture failure, long turnaround times
and detection limitations. One study reported a 1:2 M:F ratio due to uniden-
tified MCC and a cell culture failure rate of >20%." SNP microarray analysis
of POC samples allows for identification of MCC resulting in an almost 1:1
M:F ratio, a failure rate of <0.5%, and an average turnaround time of 5 busi-
ness days. Rates of types of abnormalities seen in karyotype compared to
SNP array are similar, but SNP array also identifies additional chromosomal
causes of pregnancy loss including deletions and duplications down to 1
Mb. "2 Using SNP for miscarriage analysis is clinically effective and provides
an accurate answer to explain a pregnancy loss and may help direct medical
management.

References

1. Menasha et al., Genetics in Med. 2005 Apr;7(4):251-263.
2. Levy et al., Obstet Gynecol. 2014 Aug;124(2 Pt1):202-9.
SUPPORT: Sponsored by Natera, Inc.
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A BIOCHEMICAL PREGNANCY LOSS AFTER THE
FIRST FRESH EMBRYO TRANSFER: CURSE OR
BLESSING? Liselotte Gezels, MD, Shari Mackens, MD,
Annalisa Racca, MD, Anick De Vos, PhD,
Herman Tournaye, MD, PhD, Christophe Blockeel, MD, PhD. Universitair
Ziekenhuis Brussel Jette, Belgium.

OBJECTIVE: To evaluate whether subsequent reproductive outcomes
differ in patients with a biochemical pregnancy loss (BPL) versus a negative
pregnancy test following the first fresh embryo transfer (ET).

DESIGN: A single-center, 9-year (2010-2018), retrospective cohort study.

MATERIALS AND METHODS: Demographic and IVF/ICSI treatment
characteristics were collected for both study groups. The outcome of the sub-
sequent ET was retrieved with live birth rate (LBR) as primary endpoint. Sec-
ondary endpoints were subsequent ET’s early pregnancy loss rate and
cumulative LBR taking into account all ETs performed within one year after
the first unsuccessful ET, as well as spontaneous conceptions during this
time-period. The time to reach an ongoing pregnancy was calculated and
compared between both study groups. Two multivariate logistic regression
models were applied to correct for potential and relevant confounders a)
LBR following the subsequent ET and b) LBR resulting from all ETs and
spontaneous conceptions within one year.

RESULTS: Of the 2404 included first fresh single ETs, 2221 resulted in a
negative hCG test and 183 in a BPL. Maternal age was the only demographic
parameter found to be significantly different between both groups (32.8+4.7
years in the hCG- group vs 32.0+4.6 years in the BPL group, p=0.02). IVF/
ICSI treatment cycle characteristics differed between groups in terms of the
ET stage (48.8% blastocyst transfer in the hCG- group vs 65.9% in the BPL
group, p<0.001) and the number of surplus vitrified embryos (respectively,
1.842.2 and 2.1+£2.1, p=0.03). Unadjusted analysis of the LBR following
the subsequent ET was in favor of the BPL group [35.2% compared to
27.6% in the hCG- group (p=0.05)]. No higher incidence was observed for
another BPL or early miscarriage in that subsequent ET cycle (BPL rate of
9.2% in the hCG-group vs 12.8% in the BPL group, p=0.33 and early miscar-
riage rate of, respectively, 14.6% vs 15.1%, p=0.87). Unadjusted analysis of
the LBR taking into account further ETs and spontaneous conceptions within
the following year was significantly different and 54.8% in the hCG- group vs
63.3% in the BPL group (p=0.04). The time to reach an ongoing pregnancy
was comparable between both groups (19.6£12.5 weeks for the hCG- group
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vs 20.9112.9 weeks for the BPL group, p=0.23). The multivariate logistic
regression models correcting for relevant confounders refuted the unadjusted
analyses and showed study groups to have similar success rates (respectively,
OR 1.41, C10.97-2.05, p=0.07 for the LBR after the subsequent ET and OR
1.27, CI 0.90-1.80, p=0.18 for the LBR after one year).

CONCLUSIONS: Patients with a BPL versus a negative pregnancy test
following the first fresh ET have comparable subsequent reproductive out-
comes. When experiencing a BPL after a first fresh ET, patients can be reas-
sured that they do not seem to have an increased risk of encountering another
early pregnancy failure when compared to patients having a negative hCG
test and that they have similar chances of reaching a successful pregnancy
following the subsequent ET, but also at the timepoint of one year and this
within a comparable time window.

LEGAL AND ETHICAL REPRODUCTIVE ISSUES
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BRINGING INFORMED CONSENT TO THE 215" CEN- |
TURY - THE IMPACT OF AN ONLINE RESOURCE .
AND CONSENT PROCESS ON FERTILITY PATIENT

PERCEPTIONS. Abigail L. Bernard, MD,]

Ashley K. Barbour, MPhys,2 Jody L. Madeira, Ph.D., 1D}
Steven R. Lindheim, M.D.,4 Linnea R. Goodman, MD.! 1University of North
Carolina Raleigh, NC; 2Brody School of Medicine at East Carolina Univer-
sity, Greenville, NC; 3Professor of Law, Bloomington, IN; 4Wright State Uni-

versity, Dayton, OH.

OBJECTIVE: To determine if the use of a multimedia electronic (e)-
learning resource and e-consent process influences patients’ perception of
their treatment team and eases the administrative burden.

DESIGN: Prospective randomized controlled trial.

MATERIALS AND METHODS: Patients undergoing their first intrauter-
ine insemination (IUI) or in-vitro fertilization (IVF) cycle were randomized
to receive standard fertility counseling and sign paper consents with their
physician and nurse team (conventional group) or to receive standard coun-
seling plus access to an interactive multimedia e-learning and e-consent plat-
form (EngagedMD group). Surveys were administered prior to treatment
(T1) and at cycle completion (T2) to assess their treatment experience,
perception of their treatment team, and the informed consent (IC) process.
A therapeutic index (TI) score was generated based on the sum of patients’
responses to six questions including how much they agreed or disagreed
with statements regarding their physician/nursing team. Additionally, pa-
tients were surveyed about their perception of IC in general and their expe-
rience with the consent process. The six physicians and four nurses involved
in patient care were surveyed regarding their experience during the study.
Statistics were performed using the student’s t-test and Chi-squared test
where appropriate.

RESULTS: Demographics for the 77 patients (42=IVF and 35=IUI)
including age, duration of infertility and education level were similar be-
tween the conventional and EngagedMD groups. Calculated TI scores re-
vealed no difference at T1 (p = 0.81) or T2 (p = 0.68) between the
conventional and EngagedMD groups. Regarding IC, there was no difference
between patients’ summed responses in the conventional and EngagedMD
groups. Of those that used the online platform, most patients agreed that it
was helpful (92.5%), user-friendly (81.4%), and would recommend it to a
friend (85.2%). Of those that signed consents online, 25 of 27 (92.5%) pa-
tients preferred this over standard paper consents. When rating overall
fertility treatment satisfaction on a 1-100 scale, there was no difference be-
tween those that used EngagedMD and those that did not (85.2 +/- 21/1 vs.
83.8 +/- 18.5; p = 0.82). While none of the physicians surveyed felt that
the addition of e-consents aided in patient understanding, all physicians
and nurses felt that having e-consents was a valuable addition to the practice
and made the process easier.

CONCLUSIONS: The addition of an online learning and consent platform
did not significantly impact patients’ perception of their treatment team, nor
their overall perception of the informed consent process. However, patients
and providers using the online consent process agreed that it was a valuable
addition to streamline the consent process.

References: none

SUPPORT: none
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DECISION REGRET AFTER AUTOLOGOUS IN VITRO
FERTILIZATION IN WOMEN AGE 42 AND .
OVER. David Huang, MD, Eleni Greenwood Jaswa, MD,

MSc, Marcelle I. Cedars, MD, Heather G. Huddleston, MD.

University of California San Francisco Department of Obstetrics and Gyne-
cology, San Francisco, CA.

OBJECTIVE: An increasing number of women greater than or equal to 42
years old choose to pursue autologous IVF (aIVF) despite persistently low
success rates in this age group. Few data exist on these patients’ reflections
on their decision after undergoing alVE. We aim to describe the level of de-
cision regret in women age 42 and over who underwent aIVF and identify
factors associated with moderate/severe regret.

DESIGN: Retrospective cohort survey study.

MATERIALS AND METHODS: Between 2012-2018, 463 women greater
than or equal to 42 years old underwent alVF at a single academic institution.
Patients were invited to participate in an online survey that inquired their expe-
rience with IVE. The survey contained 38-items, including the validated Deci-
sion Regret Scale (DRS) as well as items examining demographics, perceived
adequacy of counseling, reproductive outcomes, and impact of IVF on one’s
relationship, career, and philosophy of life. Our primary outcome was the
DRS decision regret score: 0 (no regret), 1-25 (mild regret), and >25 (moder-
ate/severe regret). Demographic and treatment-related variables were compared
between patients who demonstrated moderate/severe regret and those with no/
mild regret using the Student #-test or the chi-square test as appropriate.

RESULTS: Of the 463 eligible participants, 70 (15.1%) obtained at least
one live birth from alVF and 393 (84.9%) did not. The survey was completed
by 62 (13.4%) patients; response rate was 37.1% (n=26) in those who ob-
tained a live birth versus 9.2% (n=36) in those who did not. Mean age was
43.1y at time of IVF (range 42-47y), and the elapsed time between survey
and last IVF averaged 4.7y (range 1.0-8.1y). Of the 62 respondents, 40.3%
(n=25) had no regret, 33.9% (n=21) had mild regret, and 25.8% (n=16)
had moderate/severe regret after alVF. Median DRS score was 7.5 (interquar-
tile range 0-28.75) and the mean was 15.3 (range 0-70). Age at initiating IVF,
income, educational attainment, elapsed time from last IVF, and number of
alVF cycles were not associated with higher degree of regret. Having no in-
surance coverage for IVF was associated with increased regret, though the
association did not reach statistical significance (p=0.06). Having no live
births was associated with increased regret (p<0.01). Among those who
were not successful from alVF, 11.1% (n=4) endorsed no regret, 44.4%
(n=16) had mild regret, and 44.4% (n=16) had moderate/severe regret. Of
those who failed alVF but was then successful with donor eggs (n=12),
50.0% (n=0) still reported moderate/severe regret.

CONCLUSIONS: There is a considerable risk of decision regret following
alVF in women age 42 and over. Degree of regret was influenced by insur-
ance coverage for IVF and strongly associated with whether a live birth
was achieved. Regret was not eliminated in those who then became success-
ful through donor eggs. Providers should discuss this risk as part of the
informed consent. Further data, particularly from those who were unsuccess-
ful, is needed to substantiate these results and identify additional predictors
for moderate/severe regret in order to improve patient counseling.

References

1.A Brehaut, J. C., O’Connor, A. M., Wood, T. J., Hack, T. F., Siminoff, L.,
Gordop, E., & Feldman-Stewart, D. (2003). Validation of a decision regret
scale.A Medical decision making : an international journal of the Society
for Medical Decision Making,A 23(4), 281-292. https://doi.org/10.1177/
0272989X03256005

SUPPORT: Not applicable
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TOP TEN RESEARCH PRIORITIES FOR ETHICS,
ACCESS, AND ORGANISATION OF FERTILITY .
CARE. James M. N. Duffy, DPhil MRes PG HCL MBChB

BSc (Hons),I Barbara Lynn Collura, MA,2 Cindy Farquhar,
FRANZCOG FRCOG MD MPH,” Priority Setting Partnership for Infertili-
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don, United Kingdom; 2RESOLVE: The National Infertility Association,
McLean, VA; 3University of Auckland, Auckland, New Zealand.

OBIJECTIVE: To develop the top 10 research priorities for ethics, access,
and organization of fertility care.
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DESIGN: International consensus development study. Healthcare profes-
sionals, people with fertility problems, and others were brought together in an
open and transparent process using formal consensus methods advocated by
the James Lind Alliance.

MATERIALS AND METHODS: Potential research questions were
collated from an initial international survey, a systematic review of clinical
practice guidelines, and Cochrane systematic reviews. A rationalized list
of confirmed research uncertainties were prioritized in an international sur-
vey. Prioritized research uncertainties were discussed during a face-to-face
consensus development meeting.

RESULTS: The initial survey was completed by 388 participants, from 40
countries, and 74 potential research questions were submitted. By reviewing
14 clinical practice guidelines and 162 Cochrane systematic reviews a further
19 potential research questions were identified. A rationalized list of 48
confirmed research uncertainties were entered into an interim prioritization
survey completed by 317 respondents from 43 countries. The top 10 research
priorities for ethics, access, and organization of fertility care were identified
during a consensus development meeting involving 41 participants from 11
countries (Table 1).

1 Which public health interventions are effective in preventing
infertility?

2 How can the cost of fertility treatment be reduced?

3 How can fertility treatment be made available in lower resource
settings?

4 How should the information needs of people with fertility problems be
met?

5 What age limit should be applied to women and men seeking fertility
treatment?

6 What is the economic burden of infertility?

7 What is the minimum standard of care people with infertility should
expect?

8 How should financial conflicts of interest be managed in clinical and
research settings?

9 How should social egg freezing be regulated?

10 What are the optimal methods to report long term maternal and
offspring outcomes across national and international settings?

Figure 1: Top 10 research priorities for ethics, access, and organization
of fertility care

CONCLUSIONS: We anticipate the top 10 research priorities for ethics,
access, and organization of fertility care will help research funding organiza-
tions and researchers to develop their future research agenda. Healthcare pro-
fessionals, professional organisations, and patient advocacy groups should
champion these research priorities.

References

Graham L, Illingworth BJG, Showell M, Vercoe M, Crosbie EJ, Gingel LJ,
Farquhar CM, Horne AW, Prior M, Stephenson JM, Magee LA, Duffy JMN.
Research priority setting in women’s health: A systematic review. BJOG: An
International Journal of Obstetrics & Gynaecology 2020; 127(6): 694-700.

SUPPORT: The study was funded by the Auckland Medical Research
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THE ERA OF PREIMPLANTATION GENETIC
TESTING AND GESTATIONAL CARRIERS: A SART
REVIEW. Bryn Erin Willson, MD, Rebecca Lynne Surrey,
MD, MS. UC Davis Health Sacramento, CA.

ELECTIVE SINGLE EMBRYO TRANSFER RATES IN

OBJECTIVE: In recent years, there has been increased utilization of elec-
tive single embryo transfer (eSET) as opposed to multiple embryo transfers.
Randomized control trials have demonstrated similar pregnancy rates (PR)
and live birth rates (LBR) between single and double embryo transfers, how-
ever there is a benefit of an overall reduction in multiple gestations, and sub-
sequent neonatal morbidity, with eSET. Additionally, recent advancements in
employment of preimplantation genetic testing (PGT) technology has
contributed to the success of eSET.

DESIGN: Utilizing the Society for Assisted Reproductive Technology
(SART) online database, the goal of this study was to evaluate how often
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SART-participating clinics utilize eSET with PGT tested embryos created
from donor oocytes, specifically with the use of gestational carriers (GC).

MATERIALS AND METHODS: The SART database was queried using
2014, 2015, 2016, and 2017 data with filters “Gestational Carrier” and
“PGTA.” Donor oocytes cycle characteristics were then reviewed and data
recorded including eSET percentage, singleton birth rate, twin birth rate,
and higher order multiples birth rate.

RESULTS: In 2017, 1728 recipient cycle starts met criteria. Mean number
of embryos transferred 1.3. eSET: 57.1%. Implantation rate 62.7%. Live birth
rate 60.3%. Of live births: singleton birth rate 78.9% Twin birth rate 20.3%.
Triplets or more 0.8%.Term live birth 78.5%. Preterm 18.1%. Very preterm
3.4%. eSET percentage and multiple birth rate from 2014, 2015, and 2016 are
represented in the table below.

CONCLUSIONS: In the setting of improving success rates of assisted
reproductive technology, the reproductive endocrinology community has
made efforts to decrease the risk of multiples and subsequent neonatal
morbidity. A major application of these efforts is to utilize eSET when appro-
priate. With employment of donor oocytes, PGT, and gestational carriers,
eSET rates will likely continue to increase over time.

TABLE 1.

Rate of multiples
(twin or higher order)

Number of recipient

Year eSET % start cycles

2014 44.10% 27.8% 402
2015 47.40% 26.3% 669
2016 51.9% 24.8% 1101
2017 57.10% 21.1% 1728
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LIABILITY FOR EMBRYO MIX-UPS: LEGAL CASE
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OBJECTIVE: To discuss recent legal cases of embryo mix-ups to provide
recommendations to fertility clinics and reproductive endocrinologists.

DESIGN: Retrospective analysis.

MATERIALS AND METHODS: Nexis Uni database and the Public Ac-
cess to Court Electronic Records portal were used to access case law infor-
mation and court documents with a focus on lawsuits against reproductive
endocrinologists and fertility facilities offering embryo transfer. Emphasis
was placed on court decisions, awarded damages, and legal and media
coverage related to embryo mix-up events.

RESULTS: A 2018 case of embryo mix-up Manukyan v CHA Health Sys-
tems resulted in a custody case and a separate suit seeking damages for
emotional distress and the $100,000 of legal expenses (1). Claims against
the IVF facility included medical malpractice, negligence and intentional
infliction of emotional distress (2). In Andrews v. Keltz another case of em-
bryo mix-up, all complaints against the reproductive endocrinologist were
dismissed, however, the judge ruled the embryologist exhibited negligence
and violated the plaintiff’s right to informed consent (3). In the case Hebert
v Ochsner, discrepancies in embryo labeling resulted in the permanent
closure of the fertility center (4). A systematic review done by the Center
for Disease Control and Prevention found development and implementation
of standardized labeling policies and strategies by physicians in the organi-
zation to be most effective at reducing patient misidentification due to spec-
imen labeling errors (5).

CONCLUSIONS: When labeling errors and discrepancies in the records
of embryo labeling are found, it may be prudent for a fertility clinic to re-
view all patients potentially impacted and provide genetic testing to ensure
current parentage prior to embryo implantation. Additionally, establishing a
fertility practice as a separate independent business entity such as Limited
Liability Company or a Professional Limited Liability Company can pro-
tect a physician’s personal assets from claims made against the practice.
It is advisable for fertility clinics to consider separately insuring embryol-
ogists through a stand-alone policy, or to add a rider to the physician’s
malpractice policy. When faced with a lawsuit with merit, the reproductive
endocrinologist should consider an offer to settle for their malpractice
insurance policy limit to when damage awards could exceed the policy
limit.
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HEALTH INSURANCE FOR INFERTILITY SERVICES:
IT’S ABOUT WHERE YOU WORK, MORE THAN
WHERE YOU LIVE. Nathanael B. Stanley, MA,
Tara R. Foti, MPH. University of South Florida Tampa, FL.

OBJECTIVE: The objective of this research is to identify actual uses of
existing infertility insurance mandates by people who access infertility ser-
vices for reproduction, with the purpose of observing the role of employers
in the applicability of state-mandated insurance for infertility services.

DESIGN: Accessibility of infertility services are disproportionately expe-
rienced by the global public based on sociodemographics such as income, ed-
ucation, race/ethnicity, sexual orientation, and geographic location.
Currently, 17 of 50 states have infertility service insurance mandates (Na-
tional Conference of State Legislatures, 2018), which are assumed to in-
crease accessibility of those services, but no one has critically researched
the effect these mandates have on increasing accessibility to those services.
An important player in the applicability of this type of insurance is the
employer, but current research has not observed the role of employers
from both the perspective of patients and organizations that exist to provide
financial support for using infertility services.

MATERIALS AND METHODS: Qualitative inquiry consists of 66 inter-
views with women and men who are U.S. residents age 18-45, as well as 8
expert interviews with organizations. Questions asked in the informal inter-

views are based on constructs of Social Cognitive Theory (SCT). The selec-
tion of these questions reflects the hypothesis that residence, employer, and
presence and type of health insurance affect the decisions people make
regarding when, how, and to what extent they access infertility services. In
SCT, this type of influence on human behavior is referred to as reciprocal
causation. Interviews were transcribed verbatim by the PI, and analyzed us-
ing MaxQDA using thematic coding. Inter-coder reliability reached at least
85% for all codes.

RESULTS: Results from 66 interviews with women and men in 33 states
suggests it is the employer that influences access to any infertility health insur-
ance more than the individual’s residence in a state with mandated infertility
health insurance. Responses from 8 experts confirm the role of employers in
increasing access to infertility services, and express concern about restrictive
language within different insurance mandates, knowing their organization’s
limitations in providing funding to everyone who needs these services to start
a family. The majority of participants were currently using infertility services
(51.52%), female (92.42%), mean age of 32.7 (4.09), mean household income
of $155,107, primarily working in healthcare (21.21%), and do not identify
with any religion (54.55%). Primary causes of infertility were unexplained
(27.3%) and female factor (25.8%), and the majority of people had private
health insurance individually or through their employer (87.9%).

CONCLUSIONS: State legislatures can affect reproductive autonomy for
residents of other states because of how some employers choose to apply the
infertility insurance mandate that exists in their state. It is important to address
the effect of public policy qualitatively to truly observe their effectiveness.

HEALTH DISPARITIES
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ASSOCIATION BETWEEN INFERTILITY AND MOR-
TALITY: ANALYSIS OF US CLAIMS
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OBJECTIVE: To examine the association between female infertility and
mortality.

Infertile Non-Infertile aHR (95% CI)
All N 72,786 3,845,790
Deaths (N, %) 13,635 (0.35) 307 (0.42) 1.24 (1.10 -1.38)
Age (years) <35 N 39,916 2,222,058
Deaths 110 (0.28) 4,186 (0.19) 1.31 (1.08 - 1.59)
>35 N 32,870 1,623,732
Deaths 197 (0.60) 9,449 (0.58) 1.26 (1.10 - 1.46)
MetS Diagnoses 0 N 54,649 3,059,843
Deaths 168 (0.31) 7,914 (0.26) 1.24 (1.07 - 1.44)
>1 N 18,137 785,947
Deaths 139 (0.77) 5,713 (0.73) 1.24 (1.05 - 1.47)
CCI 0 N 55,980 3,104,100
Deaths 133 (0.24) 6,966 (0.22) 1.15(0.97 - 1.37)
>1 N 16,806 741,690
Deaths 174 (1.04) 6,661 (0.90) 1.20 (1.03 - 1.39)
Follow-up time (years) <4 N 47,384 2,415,988
Deaths 211 (0.45) 9,117 (0.38) 1.09 (0.95 - 1.25)
>4 N 25,402 1,429,802
Deaths 96 (0.38) 4,518 (0.32) 1.22 (0.99 - 1.50)
Race Asian N 7,129 197,821
Deaths 12 (0.17) 326 (0.16) 1.20 (0.67 - 2.14)
Black N 6,972 364,996
Deaths 47 (0.67) 1,803 (0.49) 1.33 (0.996 - 1.78)
Hispanic N 9,046 445,851
Deaths 18 (0.20) 1,010 (0.23) 0.83 (0.52 - 1.33)
White N 40,029 2,365,380
Deaths 199 (0.50) 9,037 (0.38) 1.32 (1.14 - 1.52)
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DESIGN: Retrospective analysis.

MATERIALS AND METHODS: A total of 72,786 infertile women
were identified in the Optum Clinformatics Datamart from 2003-2019
by infertility diagnosis, testing and treatment codes and compared with
3,845,790 non-infertile women seeking routine gynecologic care. Base-
line comorbidities were assessed using the presence of > 1 metabolic
syndrome (MetS) diagnoses and the Charlson Comorbidity Index
(CCI). The primary outcome of all-cause mortality was identified by
linkage to Social Security Administration Death Master File outcomes
and medical claims. The association of infertility with mortality was
examined using Cox proportional hazard regression while adjusting for
age, year of evaluation, smoking, number of visits per year, nulliparity,
obesity, region of country and race.

RESULTS: Among 16,473,458 person-years of follow up, 13,942
women died. Overall, infertile women had a 24% higher risk of death
(aHR 1.24, 95% CI 1.10-1.38) compared to non-infertile women. When
stratified by age < 35 or >35 years or baseline medical comorbidity,
the association between infertility and mortality remained (Table). Risk
of death among infertile women did not differ significantly by follow
up time. The association was similar for White, Black and Asian women.
In contrast, there was no association between infertility and mortality
among Hispanic women.

CONCLUSIONS: Infertile women are at increased risk of mortality, rein-
forcing the disease burden associated with infertility and its potential for
longer-term health effects. Longer-term studies are needed to address the
time course of this association.

References: None

SUPPORT: None
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OBJECTIVE: The purpose of this study was to evaluate the association be-
tween neighborhood disadvantage by Area Deprivation Index (ADI), which
is a factor-based index measuring neighborhood disadvantage using US
Census indicators of education, housing, poverty and employment, and
markers of ovarian reserve including antral follicle count (AFC) and anti-
Miillerian hormone (AMH).

DESIGN: Cross-sectional cohort study.

MATERIALS AND METHODS: 200 women aged 18-44 with regular
menstrual cycles were included. Women who were currently pregnant or
who had history of major chronic illness, infertility or ovarian surgery
were excluded. Participants’ zip codes were used to calculate national ADI
percentile using the 2015 University of Wisconsin Neighborhood Atlas.
Height and weight were obtained at enrollment to assess body mass index
(BMI). AFC was obtained by transvaginal ultrasound. AMH was obtained
at the time of participation. Overweight and obese participants (BMI>25)
from the 25% most disadvantaged neighborhoods were compared to over-
weight and obese participants from the 75% least disadvantaged neighbor-
hoods; normal weight participants were similarly compared. One-way
ANOVA was used to compare the mean AFC and AMH between groups.
Linear regression was used to control for confounding variables including
age, race and smoking. Statistical analyses were performed using SPSS
Version 25.

RESULTS: Participants had a mean age of 30.92 +/- 6.7 years at enroll-
ment, BMI of 28.28 +/- 7.11, AFC of 27.86 +/- 15.36 and AMH of 2.94
+/- 1.96 ng/mL. There were 48 women who lived in the most disadvantaged
neighborhood quartile, of which 75% (n=36) were overweight or obese.
There were 145 women who lived in the 75% least disadvantaged neighbor-
hoods, of which 54% (n=79) were overweight or obese. Overweight and
obese women from the most disadvantaged neighborhoods had a signifi-
cantly lower AFC and AMH compared to those from the least disadvantaged
neighborhoods and this difference persisted when controlling for age, race
and smoking (p=0.028 and p=0.007, respectively). Among normal weight

FERTILITY & STERILITY®

women, there was no statistically significant difference in AFC or AMH
when comparing women from the most disadvantaged neighborhoods to
those from the least disadvantaged neighborhoods (p=0.227 and p=0.557,
respectively).

CONCLUSIONS: Neighborhood disadvantage by ADI is associated with
lower AFC and AMH in overweight and obese women, but is not significant
in normal weight women. Living in a disadvantaged area may impact ovarian
reserve, and this impact may be more pronounced in overweight women, sug-
gesting a role for diet. ADI is a helpful measure of socioeconomic disadvan-
tage and its use can be expanded to fertility medicine. Future studies are
needed to explore the relationship between socioeconomic status and ovarian
reserve, and to clarify the impact of obesity and diet.
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BLACK RACE RESULTS IN LOWER LIVE BIRTH RATE
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OBJECTIVE: Previous studies of fresh IVF cycles demonstrate lower
pregnancy rates in black compared to white women, whereas a small FET
study from a single site showed comparable pregnancy rates (1). We exam-
ined if racial disparities in IVF pregnancy outcomes persisted in FET cycles
on a national level.

DESIGN: Retrospective cohort study with SART data comparing LBR in
FET cycles with White, Black, Asian and Hispanic women.

MATERIALS AND METHODS: 12,835 SART FET cycles from 2014-16
were screened and 7,002 were included. Only blastocyst FET cycles with
known pregnancy outcome were included. Exclusion criteria included
missing race (n=4,668), age >43 years, FSH >15 IU/L or other race
(n=1,165). Primary outcome was LBR. Secondary outcomes were implanta-
tion rate (IR), clinical pregnancy rate (CPR), multiple pregnancy rate (MPR)
and clinical loss rate (CLR). Chi square test and one-way ANOVA with post-
hoc Tukey were used for categorical and continuous variables, respectively.
Multiple logistic regression adjusted for potential confounders including age,
BMLI, parity, smoking status, uterine or tubal factor diagnosis, prior fresh and
frozen IVF cycles, use of PGT and number of embryos transferred. A p-value
of 0.05 was considered statistically significant.

RESULTS: The groups differed in age, BMI, parity, smoking status, num-
ber of previous fresh or frozen cycles, infertility diagnosis, number of em-
bryos transferred and use of PGT (p<0.01.) LBR was significantly lower
in Black versus White and Asian, but not Hispanic groups. IR was signifi-
cantly lower and CLR higher in Black women compared to all other groups.
The adjusted odds of LBR was still lower in Black compared to White
women (aOR 0.65 [95% CI 0.51-0.82]) and CLR higher (aOR 1.98 [95%
CI 1.40 — 2.80]). There was no significant difference between groups in
CPR or MPR (Table 1).
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TABLE 1. SELECTED BASELINE AND CYCLE OUTCOMES FOR FET CYCLES

Outcomes White (n=5055) Black (n=489) Asian (n=996) Hispanic (n=462) p-value
Age (y =+ SD) 344+ 3.9, 35.6 + 3.8, 35.6 + 3.7, 352+ 4.0, <0.01
No. Embryos transferred (n £ SD) 14 £ 0.6, 1.6 £ 0.6, 1.4 £+ 0.6, 1.6 £+ 0.6, <0.01
PGT (%, n) 30.9, (1561/5055) 18.44, (90/489) 37.1. (370/996) 24.94 (115/462) <0.01
IR (%, n) 42.3, (3082/7283) 35.0, (280/800) 41.8, (581/1390) 37.8, (277/733) <0.01
CPR (%, n) 55.3 (2797/5055) 51.7 (253/489) 55. (549/996) 52.6 (243/462) 0.34
LBR (%, n) 45.9, (2318/5055) 37.6y, (184/489) 44.7, (445/996) 43.3,1 (200/462) <0.01
MPR (%, n) 13.5 (377/2797) 15.0 (38/253) 11.5 (63/549) 17.3 (42/243) 0.15
CLR (%, n) 17.1, (479/2797) 27.3,, (69/253) 18.9, (104/549) 17.7, (43/243) <0.01

*Subscripts (a-d) indicate significant differences between groups.

CONCLUSIONS: Black race remains an independent predictor of reduced
LBR in FET cycles, likely due to higher CLR and lower IR.
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OBJECTIVE: Studies have shown that African American women in the
U.S. have twice the prevalence of infertility (14%) than non-Hispanic White
women (7%); yet are less likely to seek initial evaluation for infertility. This
study sought to explore the facilitators and barriers affecting treatment seeking
among African American women within reproductive endocrinology.

DESIGN: We conducted a convergent parallel mixed methods study that
combined quantitative data from a retrospective chart review and semi-struc-
tured interviews of African American women seeking treatment at a large
infertility clinic in the metropolitan Washington D.C Area between January
2015 and September 2019.

MATERIALS AND METHODS: Extracted variables and interview ques-
tions were derived from a systematic review examining treatment seeking for
infertility. We analyzed retrospective chart review data using descriptive statis-
tics for a random sample of electronic medical records of African American
women. A one-time semi-structured interview was conducted with African
American women seeking treatment for infertility. Interview transcripts were
transcribed verbatim and underwent attributes, descriptive, and values coding
prior to thematic analysis. Joint data displays were used for integration analyses.

RESULTS: The analysis sample included 391 records of African American
women patients. The mean age of 35.5 years. Most reported minimal past
medical history diagnoses and had experienced infertility symptoms, on
average, for 24 months prior to evaluation. The majority (77.2%) experienced
primary infertility, 45.6% were of female-factor-only origin, and 75.2% had
qualifying insurance. Further, 13 African American women completed inter-
views. A total of 9 themes emerged: 4 barriers and 5 facilitators to treatment
seeking. Barriers to treatment seeking for infertility were low risk percep-
tions, delayed referral despite clinical disclosure, limited or no knowledge
of treatment options, and limited or no disclosure of fertility status to peers.
Facilitators were symptoms of fertility distress, failing own lifestyle modifi-
cations, finding culturally competent providers, obtaining referral after com-
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plex gynecological surgeries, and social media influence. Many of the
quantitative and qualitative findings converged, however, the psychological
findings diverged showing that although many reported no mental health di-
agnoses on evaluation, fertility distress and stigma influenced seeking care.
CONCLUSIONS: African American women are often older and wait long
periods of time prior to seeking treatment. Many of these delays can be
related to knowledge of infertility risk factors and options of treatment. Af-
rican American women may have many unmet psychological needs related to
stigma of race and fertility status. Infertility facilities should consider the di-
versity and cultural competency of staff when attempting to help improve ac-
cess to African American women. Additional awareness of infertility and
treatment options should be encouraged at the primary care levels as well.
SUPPORT: None
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DOES ETHNICITY IMPACT OOCYTE CRYOPRESER-
VATION OUTCOMES? NATIONAL TRENDS AND
OUTCOMES IN AUTOLOGOUS OOCYTE CRYOPRES-
ERVATION IN THE UNITED STATES. Quinton S. Katler,
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Jennifer F. Kawwass, MD' 'Emory University (Emory GYN / OB, Emory
Reproductive Center), Atlanta, GA; 2Emory University School of Medicine,
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OBJECTIVE: To characterize trends, characteristics and outcomes of
oocyte cryopreservation (OC) cycles in the United States (U.S.) from
2012-2016, stratified by self-reported race/ethnicity.

DESIGN: Retrospective cohort analysis using the Society for Assisted
Reproductive Technology Clinical Outcome Reporting System for cycles
completed from 2012-2016.

MATERIALS AND METHODS: OC cycles were separated by race/
ethnicity: Non-Hispanic White, Non-Hispanic Black, Asian/Pacific Islander,
Hispanic, Other (American Indian, Alaskan Native, or mixed race). Trends in
both absolute number of cycles as well as proportion of cycles within each
group were calculated. Race/ethnicity was not reported for 47.2% of cycles;
multiple imputation was used to account for missing values. Poisson regres-
sion models were used to estimate associations between race/ethnicity and
oocyte yield and maturity.

RESULTS: Between 2012-2016, there were a total of 29,631 OC cycles.
Of the cycles with reported race, the majority, 66.5%, were in White patients,
9.6% were in Asian/Pacific Islander patients, 7.1% were in Black patients,
and 4.5% were in Hispanic patients. The total number of OC cycles increased
yearly among all ethnic groups; this was most significant for Asian/Pacific
Islander patients with an increase from 245 cycles in 2012 to 1,010 cycles
in 2016 (p=0.001). Asian/Pacific Islanders also saw the largest increase in
proportion of all OC cycles, from 8.4% to 11.4%. Among all cycles, the
women were most likely to be under 35 years across ethnic backgrounds,
with the exception of Asian/Pacific Islanders, who most commonly per-
formed OC between 35 and 37 years. The majority of cycles were in women
with a normal body mass index (BMI) (18.5-24.9 kg/mz) across races, how-
ever Black and Hispanic patients had a disproportionate trend toward a
higher BMI. Geographically, in the southern U.S., patients were
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predominantly White, Black and Hispanic, while the western U.S. included
mostly Asian/Pacific Islander patients. The majority of cycles (79.4%) were
in patients who underwent one OC cycle, but Asian/Pacific Islander patients
were more likely to do two or more cycles (2: 17.4%, 3 or more: 8.2%) in
comparison to other ethnic groups. There was a trend towards higher gonad-
otropin dosing for Black patients (9.9% required >6,000 IU); however, this
was not significant as compared to White patients in the adjusted analysis.
After adjusting for age, BMI, stimulation protocol, and gonadotropin dose,
predicted oocyte yield and percent maturation was similar across all racial/
ethnic groups. Adverse cycle outcomes (e.g. infection, bleeding requiring
transfusion, hospitalization) were rare overall.

CONCLUSIONS: Nationally, OC cycles are continuing to increase in
number, most often in patients under 35 years, with consistent proportions
of patients of different racial/ethnic backgrounds pursuing OC over time.
Despite low absolute numbers, trends in cancellation and increased gonado-
tropin dosing are disproportionately seen for minority ethnic groups in com-
parison to White patients, particularly among Black and Asian/Pacific
Islander patients.
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ULTRASOUND CONFIRMED FIBROID PREVALENCE

OBJECTIVE: Fibroids are thought to be highly prevalent in women by the
age of 50 with prevalence being reported as 60-70%. Women of color, spe-
cifically African-American women, have consistently been found to have a
higher prevalence of fibroids than Caucasian women with prevalence as
high as 89% by the age of 50. Less is known about the prevalence of fibroids
in other ethnic and racial groups, including the Latina/LatinX community.
The purpose of this study was to characterize fibroid prevalence among a
cohort of healthy, reproductive age LatinX females from the ELLAS study.

DESIGN: Cross-sectional analysis of data from a prospective longitudinal
cohort study.

MATERIALS AND METHODS:Reproductive age women were recruited
from southeast Michigan and were enrolled in this study from 2018 — 2020.
Inclusion criteria included age 21-50 at the time of enrollment, self-identifying
as Latino/Hispanic, female sex at birth, no history of malignancy or health con-
dition requiring chemotherapy or radiation, and ability to understand and read
either English or Spanish. All participants completed questionnaires on repro-
ductive health and demographics, including age, country of birth, education
history, annual household income, acculturation level, health literacy and in-
surance status. Presence of fibroids at least 0.5 cm in diameter was documented
via transvaginal ultrasound conducted by a single ultrasonographer. Images
were reviewed by a blinded ultrasonographer to determine presence and num-
ber of fibroids. SAS was used for statistical analysis.

RESULTS: 633 women have enrolled in ELLAS and 561 women have
completed the first study visit. Mean age of the participants was 37.4 +
6.94 years. Women with fibroids were significantly older than women
without fibroids (41.1 £ 5.54 vs 37.0 & 6.96; p <0.001) and fibroid preva-
lence increased significantly with age from 3% in 21-30 year olds to
17.1% in 46-50 year olds. There were no significant differences in demo-
graphics between women with and without fibroids including BMI, gravidity
and parity. A total of 53 (9.4%) women had uterine fibroids identified on
transvaginal ultrasound and of those, the vast majority (79.2%) had a single
uterine fibroid with the remainder having between 2-5 fibroids.

CONCLUSIONS: This is the first prospective study of ultrasound
confirmed fibroid prevalence in LatinX females. At the baseline ultrasound,
we found that the prevalence of uterine fibroids among this cohort was much
lower than reported in the literature for either Caucasian or African-Amer-
ican women — particularly amongst older women. Future research is needed
to confirm these findings and understand the biological drivers of this differ-
ence in prevalence.
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ENDOMETRIAL THICKNESS FOLLOWING OVARIAN
STIMULATION WITH GONADOTROPIN, CLOMI- .
PHENE, OR LETROZOLE FOR UNEXPLAINED
INFERTILITY, AND ASSOCIATION WITH TREAT-

MENT OUTCOMES. Alexander M. Quaas, MD, PhD,’
Sarah Z. Gavrizi, MD,” Jennifer D. Peck, PhD,> Michael P. Diamond,
MD,’ Karl R. Hansen, MD PhD,.” Reproductive Medicine Network ! Univer-
sity of California San Diego San Diego, CA; *University of Oklahoma Col-
lege of Medicine, Oklahoma City, OK; *Augusta University, Augusta, GA.

OBJECTIVE: To determine the ability of endometrial thickness (EMT) to
independently predict live birth rates (LBR) after ovarian stimulation with in-
trauterine insemination (OS-IUI) for unexplained infertility, overall and
adjusted for OS regimen

DESIGN: Secondary analysis of the Assessment of Multiple Intrauterine
Gestations from Ovarian Stimulation (AMIGOS) trial.

MATERIALS AND METHODS: LBRs were examined graphically by
EMT. This distribution informed EMT category cut points (in mm): 3-5, 6-
8, 9-12 and > 13. Risk ratios (RR) and 95% confidence intervals (CI)
were calculated using cluster-weighted generalized estimating equations to
account for multiple IUI cycles in the same patient. Confounding by OS
regimen, age, ethnicity, body mass index, duration of infertility treatment,
and number of follicles > 16mm was evaluated, and covariates changing
RRs by > 10% retained in adjusted analyses. Crude and adjusted associations
between EMT and LBR were examined. Tests for trend were estimated by
entering an ordinal variable for EMT into the model using approximate cate-
gory midpoints as assigned values.

RESULTS: The overall mean EMT in patients with a LB (9.5 mm, 95% CI
8.9-10.0) was significantly higher than in those without LB (8.9, 8.8-9.1;
p=0.004). Patients in the gonadotropin arm had a significantly higher
mean EMT than those in the other two arms (p<0.0001). Compared to the
referent EMT group of 9-12 mm, the unadjusted RR for LB for the EMT
groups of <5 and 6-8 were 0.48 (95% CI 0.22-1.03) and 0.92 (0.69-1.23),
respectively, demonstrating non-significant reductions in LBR. The test for
trend demonstrated a statistically significant association of EMT and LBR
(p=0.03, Table 1). Of all evaluated covariates, only OS regimen changed
RRs by >10%, and was therefore included in the final adjusted model. After
adjustment, the test for trend for an association between EMT and LBR was
no longer significant (p=0.41). Stratified analyses revealed no differences in
associations by treatment group.

CONCLUSIONS: LBRs in OS-IUI vary based on EMT measurements,
with higher LBRs observed with increasing EMT. When adjusted for OS
treatment type, there was no statistically significant association of EMT
with LBR. Appreciable live birth rates are seen at all EMTs, even those of
<5 mm, suggesting that OS-IUI cycles should not be canceled for thin endo-
metrium.

TABLE 1. Association between LBR and EMT (n=2459 cycles)

LB Cycles Crude Adjusted

EMT [n (%)] [n (%)] RR (95% CI)  RR (95% CI)
<5 7(3.6) 195(7.9) 0.48(0.22-1.03) 0.57 (0.26-1.26)
6-8 74 (7.8) 948 (38.6) 0.92 (0.69-1.23) 1.05 (0.78-1.41)
9-12 107 (9.8) 1088 (44.3) 1.00 1.00
> 13 28 (12.3) 228 (9.3) 1.20(0.81-1.76) 1.09 (0.74-1.59)
p (test for 0.03* 0.41

trend)
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TERISTICS OF CESAREAN SCAR NICHES AFTER
UTERINE CLOSURE BY DOUBLE-LAYER BARBED
SUTURE: A PROSPECTIVE COMPARATIVE
STUDY. Franco Alessandri, MD,1 Simone Ferrero, MD PhD,2
Michele Altieri, MD,2 Giulio Evangelisti, MD,”> Maria Grazia Centurioni,
MD,' Fabio Barra, MD.” 'IRCCS Ospedale Policlinico San Martino Genoa,
Italy; ’IRCCS Ospedale Policlinico San Martino, Genova, Italy.

INCIDENCE AND ULTRASONOGRAPHIC CHARAC-

OBJECTIVE: To assess the incidence and ultrasonographic characteristics
of cesarean scar niches after uterine closure by double-layer barbed suture.

DESIGN: This was a prospective case-control study.

MATERIALS AND METHODS: Women who underwent elective cesar-
ean section at > 38 weeks of gestation were enrolled. Exclusion criteria
were a previous cesarean section or uterine surgery. Low transverse hysterot-
omy was closed either by a double-layer unidirectional barbed suture or by a
conventional double-layer smooth suture. The choice of the suture was based
on the preference of the surgeon. The first uterine layer was done by contin-
uous unlocked suture, including the endometrial layer and the second layer
by continuous unlocked suture imbricating the first. Saline contrast hystero-
sonography was performed 6 weeks, 6 and 12 months after the surgical pro-
cedure. According to the modified Delphi procedure, a niche was defined as
an indentation at the site of a Cesarean section with a depth of at least 2 mm.
The niche depth was evaluated perpendicular to the uterine wall and was
measured as the shortest visible distance between the apex of the niche
and the delineation of the endometrium. Postoperative complications were
recorded.

RESULTS: The study included 156 women; 94 patients underwent uterine
closure by barbed suture and 145 patients by smooth suture. Six weeks after
delivery, the residual myometrium thickness (£ SD) was significantly higher
in the barbed suture group (4.9 + 1.6 mm) than in the smooth suture group
(4.2 £ 1.5 mm; p<0.001). At 6-month follow-up, the incidence of overall
niche was significantly lower in the barbed suture group (20.5%, n=17/83
vs 34.1%, n=45/132; p = 0.032). The incidence of complex niche was not
different between the two groups (9.6%, n==8 vs. 7.8%, n=10; p=0.595).
The mean (& SD) niche depths and largest diameters were 2.5 £+ 1.4 mm
and 1.9 £ 1.1 mm in the barbed suture group and 3.7 & 0.7 mm and 2.9 +
1.0 mm in the smooth suture group (p=0.001 and p=0.002), respectively.
At 12-month follow-up, the incidence of niche remained significantly lower
in the barbed suture group (21.1%, n=15/76 vs. 30.5%, n=39/118; p=0.042).
There was no significant difference in the incidence of postoperative compli-
cations between the two groups.

CONCLUSIONS: The use of double-layer barbed suture during cesarean
section seems to lead to a low incidence of scar niche formation and reduced
size of the niches in patients who have developed them.
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SLOWFLOWHD APPLICATION IN FET CYCLES.
Seifeldin ~ Sadek, MD,’ Tamar Matitashvili, MD,'
Hadi Ramadan, M.D.,2 Laurel Stadtmauer, MD, PhD." Jones
Institute Norfolk, VA; 2Eastern Virginia Medical School,
Norfolk, VA.

OBJECTIVE: To evaluate endometrial and subendometrial blood
flow using SlowflowHD in women undergoing frozen embryo transfers
(FET).

DESIGN: A prospective study of 46 women undergoing FET cycles with a
normal endometrial cavity and a transfer of a good quality blastocyst.

MATERIALS AND METHODS: Blood flow to the endometrium was
measured with the Voluson E10 system by a single examiner at 3 points in
the cycle, day 15, Embryo Transfer day (ETD) day, and day of the pregnancy
test (ET+11). The endometrial and subendometrial volume and varies indices
VI, FI and VFI were measured using the virtual organ computer-aided anal-
ysis (VOCAL) imaging program. Using SlowflowHD a histogram analysis
was done representing the ratio of the number of color voxels as a percentage.
Finally, the S/D and RI were measured in 3 different radial arteries using
Pulse Doppler (PD) in SlowflowHD. Continuous data were expressed as
mean +SEM, P values <0.05 was considered statistically significant, inde-
pendent test for normal distribution and Mann-Whitney test for non-normal
distribution.

RESULTS: There were no differences among groups in estradiol levels,
progesterone levels, BMI, age, endometrial thickness (ET) and endometrial
volume (EV), subendometrial volume. Endometrial and sub-endometrial
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blood flow increased from day 15 to ET day and trended higher in pregnant
patients compared with non-pregnant patients with a significant difference on
ET+11. VFI on ETD was 1.5 (pregnant), 1.1 (not pregnant), P=0.7, and
ET+11 0.40 (pregnant), 0.057 (not pregnant) P=0.01. Using PD, flow
increased in pregnant patients from day 15 to ETD. The percentage of blood
flow in the endometrium was highest on day 15 and decreased on ETD and
ET+11 in non-pregnant patients. However, there was no decrease in the per-
centage of blood flow relative to day 15 in pregnant women. Similar trends
were seen with the subendometrial blood flow. Resistance to blood flow in
small endometrial vessels showed no differences in pregnant and non-preg-
nant patients.

CONCLUSIONS: SlowflowHD is a new technology that can measure
blood flow through the smaller vessels to the endometrium and the spiral
arteries. This may represent a novel method to measure endometrial recep-
tivity in a non-invasive way and there may be differences in patients who
conceive.

Pregnancy

(yes n=23,

non=23) Mean SEM P value
VIday 15 Yes 2.3 .84

No 53 34 0.4
VI transfer Yes 99 44

No 52 22 0.43
VI transfer+11 Yes 2.4 .74

No 37 0.05 0.01
Endometrial slow flow day 15  Yes 30.6 3.7

No 41.5 5.1 0.08
Endometrial slow flow transfer Yes 262 4.7

No 204 34 0.3
Endometrial slow flow Yes 333 40
transfer+11 No 21.1 59 0.09
Endometrial RI day 15 Yes 0.63 0.06

No 0.63 0.09 0.8
Endometrial RI transfer Yes 0.66 .019

No 0.64 0.08 0.3
Endometrial RI transfer + 11 Yes 0.66 .017

No 0.65 .023 0.7

SUPPORT: Received loaner Ultrasound from GE Healthcare for study
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OVIDUCTAL PATENCY OF WOMEN AFFECTS SIG-
NIFICANT INFLUENCES ON CLINICAL OUTCOME
OF ART TREATMENT. Aisaku Fukuda, M.D., Ph.D.,'
Hiroshi Matsumoto, B.S.,' Isao Tsuji, M.D., Ph.D.'
Yoshiharu Morimoto, M.D., Ph.D.” 'IVF Osaka Clinic, Higashiosaka, Japan;
HORAC Grand Front Osaka clinic, Osaka, Japan.

OBIJECTIVE: ART was originally invented for tubal factor infertility. It
has been widely accepted that major cause of infertility is tubal disorder. Fal-
loposcopic tuboplasty (FT), a novel technology for tubal patency disorders,
has been applied as the first choice for tubal patency disorder before ART
at our facility. It is obvious that oviduct plays an integral role in reproduction
by providing the milieu for not only fertilization and embryo development,
but also implantation. However, ART is applied on tubal factor without
considering oviductal condition, patent or occluded. Therefore, the relation
between ART outcome and oviductal patency was investigated on cleavage
and blastocyst transfers on different age groups. Moreover, other conditions
such as frozen or fresh ET, endometrial thickness, embryo developmental
stages and patient ages as well as with or without FT, were analyzed by multi-
variate logistic regression analysis.

DESIGN: Retrospective cohort study at private fertility clinic.

MATERIALS AND METHODS: ART outcomes of 537 cycles which
received ART after FT or without FT due to bilateral tubal occlusion from
Jan. 2011 to Dec. 2019 were retrospectively analyzed. Tubal patency was
diagnosed by HSG. The patients with bilateral tubal occlusion received FT
to recover their patency for conventional infertility treatment or received
ART directly by their choice. ART was performed on 155 cycles (Group
A) directly without FT and 382 cycles after FT (Group B). Groups A and
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B were subdivided by cleavage stage transfer (Group A-CL, n=212) or single
blastocyst transfer (Group-A-BL, n=325). Clinical pregnancy rates (CPR)
between <39 yo (Young) and >40 yo (Old) were compared. Moreover, lo-
gistic regression analysis was conducted to investigate which factors are rele-
vant to CPR among cleavage stage or blastocyst transfers, with or without FT,
embryo developmental stages, frozen or fresh transfer, endometrial thick-
ness, and patient ages.

RESULTS: CPRs of without FT vs. after FT in Group A-CL and Group A-
BL were 14.3% vs. 22.2% per ET (P=0.19) and 35.9% vs. 49.4% (P<0.05),
respectively. CPRs of Young vs. Old in Group A-CL and Group A-BL were
16.1% vs. 31.2% (P=0.1), 12.5% vs. 7.1% (P=0.3) and 39.7% vs. 52.5%
(P=0.06), 21.1% vs. 31.4% (P=0.42), respectively. Multivariate analysis re-
vealed that receiving FT before ET (P<0.05), embryo stage (P<0.01) and pa-
tient age (P<0.01) were the factors associated with higher CPR. The odds of
clinical pregnancy for patients who received FT before ET was 1.64 times
higher than those without FT after controlling for embryo stage, fresh or
frozen ET, endometrial thickness and patient age.

CONCLUSIONS: The present study suggests that tubal patency signifi-
cantly influences clinical outcomes of ART. Reversal of tubal patency by
FT or some other methods may improve implantation via modulation of
endometrial condition with various enhancing factors such as cytokines
and immunological substances brought by human tubal fluid. Not only
ERA, chromic endometritis, endometrial flora and some other related factors,
but also restoration of oviductal patency should be included to improve ART
outcome.
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PREVALENCE, INCIDENCE AND TRENDS IN ENDO-
METRIOSIS DIAGNOSIS BY DIAGNOSTIC MODAL-
ITY, PROVIDER TYPE AND RACE. Jacob Christ, MD,'
Onchee Yu, MS,2 Renate Schulze-Rath, MD, MSc,"
Susan D. Reed, MD, MPH, MS.* 1University of Washington Seattle, WA;
2Kaiser Permanente Washington, Seattle, WA; 3Bayer AG, Berlin, Germany;
“University of Washington Seattle, Seattle, WA.

OBJECTIVE: Population based estimates of endometriosis incidence and
prevalence are few and vary widely. In a population-based US study we eval-
uated endometriosis incidence and prevalence and elucidated factors influ-
encing these estimates including diagnostic method and provider type, by
race and over time.

DESIGN: Ten-year population based retrospective cohort study.

MATERIALS AND METHODS: Study cohort included women enrollees
at Kaiser Permanente Washington, aged 16-60 years, during January 2006-
December 2015, who had a uterus, were continuously enrolled for at least
2 years prior to cohort entry and had at least 1 healthcare utilization. Incident
endometriosis was identified via ICD-9/ICD-10 diagnosis codes. Incidence
rates were age-adjusted by direct standardization to the 2015 study popula-
tion. Secular trends in incidence overall, by race, by method of diagnosis
and by practitioner type were assessed using Poisson regression analyses.
Prevalent cases were defined as women with an endometriosis diagnosis prior
to 2016. Chart review of women identified with an endometriosis ICD code
provided development of a diagnostic algorithm to estimate surgical diag-
nosis. Imaging on day of diagnosis was used to infer diagnosis by imaging.
All others were classified as a clinical diagnosis.

RESULTS: Among 332,056 eligible women who contributed 1,176,329
person-years, 2,863 incident endometriosis cases were identified. Incidence
rates declined over the study interval from a high of 30.2 per 10,000 per-
son-years in 2006 to 17.4 in 2015. Incidence rates were similar across races.
Among 135,162 women contributed person-time in 2015, 2,521 (1.9%) had
an endometriosis diagnosis. Diagnoses were assigned: 45.5% surgically,
5.7% by imaging and 48.8% clinically. Rates of surgically and clinically
diagnosed endometriosis decreased over the study interval from 13.4 and
16.1 per 10,000 person-years in 2006 to 7.4 and 8.9 per 10,000 person years
in 2015, respectively (p < 0.001). Diagnosing provider was: 73.6% obstetri-
cian and gynecologist (OBGYN), 15.7% primary care provider (PCP) and
10.7% “other”. Incidence of endometriosis diagnosed by an OBGYN and
PCP decreased over the study interval from 22.9 and 5.1 per 10,000 person
years in 2006 to 13.1 and 2.5 per 10,000 person years in 2015 (p < 0.001).
Method of diagnosis and provider type did not differ across races.

CONCLUSIONS: Among a group of non-selected women in the US and
without relying on patient self-report, we describe declining rates of endome-
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triosis diagnoses over time and a disease prevalence lower than most previ-
ously published estimates (3.3-7.0%). Overall, race did not appear to have
a major impact on any outcome. Among our cohort, rates declined uniformly
across the main methods of diagnosis and diagnosing provider type. This may
suggest that declining rates do not reflect a shift in how endometriosis was
diagnosed, rather may be due to a change in management of dysmenorrhea
(without assigned endometriosis diagnoses) or less likely, a true decrease
in disease burden over time.

SUPPORT: Bayer AG provided financial support for the conduct of the
study
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SMALL UTERINE SEPTA: ARE THERE OTHER 3D UL-
TRASOUND MEASUERMENTS BEYOND SEPTAL
LENGTH THAT BETTER CORRELATE TO RE-
PRODUCTIVE OUTCOME? Caterina Exacoustos, MD,
PhD,’ Francesca Conway, MD,’ Consuelo Russo, MD,'
Francesco Giuseppe Martire, MD,I Terry  Siciliano, MD,3
Martina Cosentino, MD,' Carlo Ticconi, MD.* IUniversity of Rome ‘Tor
Vergata’ Italy; *University of Rome “Tor Vergata’, Rome, Italy; *Roma,
Roma, Italy; “*Via Edoardo Maragliano 26, Roma, Italy.

OBJECTIVE: Recently different classifications have recently been pro-
posed to define a septate uterus mostly based on septal length, however great
discrepancy has been observed between them especially for small septa. With
regards to small indentations of the fundus the question is still open on the
real reproductive impact of these small defects and the need for surgical treat-
ment. The aim of this study was to propose other parameters based on 3D ul-
trasound (US) measurements to better classify small cavity indentation less
lem.

DESIGN: Retrospective study on patients with 3D US diagnosis of a uter-
ine internal fundal indentation, reproductive history of each patient was
correlated to the type of uterine anomaly according to different classifica-
tions. Indentation length and other 3D US parameters were correlated to
reproductive outcome.

MATERIALS AND METHODS: 664 patients with 3D US diagnosis of a
uterine internal fundal indentation of > 3mm were classify as septate or
arcuate/normal according to the following classifications: Salim (2003),
ESHRE/ESGE (2013), ASRM (2016), CUME (2018). We divided the study
population in 3 group: patients with uteri with a fundal indentation < S5mm,
>5<10mm and > 10mm. The reproductive history of each patient was
correlated to the type of uterine anomaly according to the four different clas-
sifications in the total population and in the 3 sub groups. High discrepancy
between classifications were observed for septal lengths >5<10mm whereas
patients with uterine indentation < 5Smm and > 10mm showed similarity in
type and reproductive outcomes. Small uterine septa of >5<10mm were
evaluated with other parameters of cavity indentation the like cavity width,
fundal myometrial thickness and indentation angle. These other parameters
were correlated to reproductive outcome thus in order to determine which
one correlate to fertility problems.

RESULTS: We observed a large discrepancy between the 4 different clas-
sifications in diagnosing septate uterus especially in patients with indentation
>5<10mm. Of the 664 patients 215 showed a fundal indentation length
>5<10mm, of these 136 tried to conceive before our scan: 69(51%) were
infertile, 65(48%) had at least one miscarriage, 38(28%) had recurrent
abortion(>2 miscarriages) and 5(4%) at least one delivery. The U Mann
Whitney test showed among patients who try to conceive a significant corre-
lation with recurrent abortion and an indentation angle > 128° Infertility was
significantly correlated to a cavity width <32mm and a septal length/ fundal
myometrial thickness ratio >75%.

CONCLUSIONS: Current classifications don’t seem to correlate to each
other and with reproductive outcomes. These wide discrepancies between
different classifications is more evident in small cavity indentation
>5<10mm. For these small uterine septa additional parameters like indenta-
tion angle > 128° showed more risk for recurrent miscarriage and cavity
width < 32mm and septal length/fundal myometrial thickness ratio > 75%
is more correlated to infertility. Further prospective study should verify if
these parameters could guide the management of patients with small uterine
septa.
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THE ASSOCIATION BETWEEN PRIOR CESAREAN |
SECTION AND ASSISTED REPRODUCTIVE TECH- .
NOLOGY (ART) OUTCOMES IN WOMEN UNDERGO-

ING AUTOLOGOUS SINGLE THAWED EUPLOID

EMBRYO TRANSFER. Jenna Friedenthal, MD,' Dmitry Gounko,
MA,> Tamar Alkon-Meadows, MD,”> Carlos Hernandez-Nieto, MD,>
Joseph A. Lee, BA,2 Alan B. Copperman, MD,] Erkan Buyuk, MD.' 'Icahn
School of Medicine at Mount Sinai New York, NY; 2Reproductive Medicine
Associates of New York, New York, NY.

OBJECTIVE: Rates of cesarean section (CS) continue to increase world-
wide[1]. Although a CS is often a necessary intervention, it presents
increased risk for short and long-term sequelae in mother and infant[2]. Pre-
vious work suggests an association between prior CS and reduced fertility in
both natural and ART cycles [3-5]. To our knowledge, there is no published
research exploring the relationship between a prior CS and subsequent single
thawed euploid embryo transfer (euploid SET). The objective of this study
was to determine whether prior mode of delivery correlates with subsequent
ART outcomes in patients undergoing euploid SET.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: All patients undergoing autologous
euploid SETs at an academic center with a prior vaginal delivery (VD) or
CS from 2012 to 2020 were identified. Cases included patients with 1 prior
CS; controls included patients with 1 prior VD. Exclusion criteria included
patients with >1 previous live birth and donor/recipient cycles. Our primary
outcome was implantation rate (IR); secondary outcomes were ongoing preg-
nancy/live birth rate (OP/LBR), biochemical pregnancy rate (BPR), and clin-
ical loss rate (CLR). Baseline demographics were obtained: age (at time of
retrieval and transfer), body mass index (BMI), obstetric history, endometrial
thickness at time of transfer (ETATT), presence of blood in catheter and cath-
eter type as markers of transfer difficulty, embryo grade (Modified Gardner),
and day of embryo biopsy for genetic testing. Statistical analysis was per-
formed using Student’s t-test, Mann-Whitney U test, and chi-square. Logistic
multivariable regression models were used to calculate odds ratios and to
adjust for confounders, with P<0.05 considered significant.

RESULTS: 551 euploid SETs met inclusion criteria and were included in
analysis (VD: n=347; CD: n=204). Patients with a prior CS had a higher
BMI (24.50 vs 23.47, p=0.009) than those in the VD cohort; demographic
data were otherwise similar. In univariate analysis, IR and OP/LBR were
significantly lower in patients with a prior CS compared with VD (58.33%
vs 68.01%, P=0.02 and 50.00% vs 59.65%, P=0.03, respectively). After ad-
justing for age at time of retrieval and transfer, BMI, ETATT, difficulty of
transfer, day of biopsy, and embryo grade, prior CS was associated with
41% lower odds of implantation (OR 0.59, CI 0.40-0.88). After adjusting
for the same confounders, prior CS was also associated with 38% lower
odds of ongoing pregnancy/live birth (OR 0.62, 0.42-0.92). We saw no differ-
ences in BPR or CLR.

CONCLUSIONS: This is the first study to demonstrate a significant reduc-
tion in IR and OP/LBR associated with a prior CS in patients undergoing
euploid SET. Patients who deliver via CS may experience post-CS scarring
and subsequent isthmocele formation which may alter the uterine milieu
and lead to suboptimal implantation. Patients looking to build families
with multiple offspring should be counseled that prior CS appears to be asso-
ciated with significantly lower success following euploid SET. Our work
further stresses the importance on a national level of reducing primary CS
rates.
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EFFECT OF FOLLICULAR PHASE LENGTH ON
PREGNANCY OUTCOMES IN NATURAL FROZEN EM- .
BRYO TRANSFER CYCLES. Phillip A. Romanski, MD,'
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OBJECTIVE: To determine whether the length of the follicular phase af-
fects pregnancy outcomes in natural frozen embryo transfer cycles.

DESIGN: Retrospective cohort study performed in an academic hospital
setting.

MATERIALS AND METHODS: Patients who underwent their first natu-
ral frozen autologous day 5 embryo transfer cycle in our IVF clinic between
01/01/2013 and 12/31/2018 were included. Patients were stratified by length
of their follicular phase in that cycle (<15 days and >15 days). A secondary
analysis was performed to analyze only cycles in which a PGT euploid em-
bryo was transferred. Demographic outcomes were collected. The primary
outcomes were pregnancy and live birth rates. Logistic regression adjusted
a priori for patient age and number of embryos transferred was used to esti-
mate the odds ratio with a 95% confidence interval (CI) for pregnancy out-
comes.

RESULTS: A total of 2,358 natural frozen embryo transfer cycles met in-
clusion criteria, including 1,287 cycles in the <15 day group and 1,071 cy-
cles in the >15 day group. The mean cycle day of the LH surge was 13.1 £
1.6 days (range 7-15) in the <15 day group and 18.8 £ 3.3 days (range 16-
51) in the >15 day group. A diagnosis of oligo-ovulatory infertility was
observed in 3.6% of women in the <15 day group and 9.1% of women in
the >15 day group. The mean number of embryos transferred was 1.3 in
both groups. The pregnancy rate was similar for patients with a follicular
phase length <15 days (65.4%) and patients with a follicular phase length
>15 days (69.0%, OR 1.12; 95% CI 0.94-1.33). In women who achieved
pregnancy, there were no significant differences between the <15 day group
and the >15 day group for biochemical pregnancies (15.7% versus 11.4%,
OR 0.74; 95% CI 0.55-1.00), miscarriage rate (12.8% versus 11.8%, OR
1.04; 95% CI 0.77-1.42), or live birth rate (69.5% versus 74.6%, OR 1.14;
95% CI 0.91-1.43). In the secondary analysis of the PGT transferred em-
bryos, there were similarly no differences observed between the two groups.
The pregnancy rate was 70.0% for women with a follicular phase length <15
days and 73.8% for women with a follicular phase length >15 days (OR 1.21;
95% C10.88-1.66). After achieving a pregnancy, the live birth rate was 58.4%
for women in the <15 day group and 61.2% for women in the >15 day group
(OR 1.11; 95% CI 0.83-1.48).

CONCLUSIONS: The length of the follicular phase in patients who
underwent a frozen natural embryo transfer did not affect the pregnancy
rate. This finding was also observed in euploid embryo transfer cycles.
In addition, biochemical, miscarriage, and live birth rates were compara-
ble between both groups. Patients and providers can be reassured that a
prolonged follicular phase length in a natural frozen embryo transfer cy-
cle does not affect the pregnancy outcomes in that cycle. We conclude
that follicular phase length should not be considered a factor when
deciding between a natural or a programmed frozen embryo transfer cy-
cle in ovulatory patients.

SUPPORT: None
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PREIMPLANTATION GENETIC TESTING FOR ANEU-
PLOIDY DOES NOT IMPROVE OUTCOME IN YOUNG .
PATIENTS UNDERGOING IVF TREATMENT: A SART
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OBJECTIVE: Preimplantation genetic testing for aneuploidy (PGT-A) is
associated with significant improvement in ongoing pregnancy rates per
transfer, reduction of multiple pregnancies using elective single embryo
transfer (eSET), and reduced miscarriage rates in women > 35 years or older.
As these improvements have not been observed in women < 35 years old, we
sought to investigate whether offering PGT-A to favorable prognosis young
women can be counterproductive and lead to suboptimal pregnancy out-
comes.

DESIGN: Retrospective study.

MATERIALS AND METHODS: We analyzed data from 56,773 autolo-
gous ART cycles between 2014-2015 reported to the Society for Assisted
Reproductive Technology Clinic Outcome Reporting System (SART
CORS) database. Patients that underwent “freeze-all” with subsequent
eSET FET, were included. Comparison was made between FET cycles where
the indication for stimulation/freeze-all was (1) to perform blastocyst PGT-A
for selecting euploid embryos (study group) versus (2) cycles at risk of
ovarian hyperstimulation syndrome (OHSS). OHSS cycles were selected
as the control group so that we could compare the outcomes of PGT-A cycles
to cycles from good prognosis patients. In the OHSS group, embryos were
selected based on morphological criteria and no PGT-A was performed.
We assumed that in the PGT-A group, euploid embryos were transferred
and embryos with mosaicism or inconclusive results were discarded. Live
birth (LBR), clinical pregnancy, and miscarriage rates were compared be-
tween PGT-A tested and untested cycles. Multivariable logistic regression
was used to estimate adjusted odds ratios (aOR) and 95% confidence inter-
vals (CI) representing the association between PGT-A and selected outcomes
(reference group: PGT-A untested). Analyses were stratified by age group
(<35 and > 35 years old).

RESULTS: A total of 6,816 FET cycles were selected for analysis. Of
those cycles which met inclusion criteria, 2,931 were < 35 and 3,885 were
> 35 years old. In the < 35 age group, no difference in LBR was observed
between patients who underwent eSET FET with PGT-A tested vs. untested
(50.9 % vs.51.7 %, P=0.69, aOR 1.03,95% CI: 0.87-1.21). Additionally, the
clinical pregnancy rates (56.0% vs. 56.7%, P=0.71, aOR 1.00, 95% CI:0.85-
1.18) and miscarriage rates (8.8% vs. 8.7%, p = 0.88, aOR 0.97, 95%
CI:0.72-1.30) were not significantly different between PGT-A tested and un-
tested groups. Among > 35 years old group, no difference was observed be-
tween the PGT-A tested and untested groups in LBR (53.8% vs. 49.7%,
p=0.15). However after adjusting for potential confounders, PGT-A tested
cycles were 1.3 times more likely to have a live birth (95% CI:1.01-1.60)

CONCLUSIONS: Our results are consistent with prior evidence that pa-
tients who are > 35 years old, PGT-A leads to a higher chance of LB. The
benefits of PGT-A are not reflected in good prognosis patients < 35 years
old. However, the observation that PGT-A is not associated with suboptimal
pregnancy outcome as compared to good prognosis young patients, justifies
its continued use in IVF population when indicated.
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STAGE MATTER? AN ANALYSIS OF BLASTOCYST
VERSUS CLEAVAGE STAGE EMBRYO TRANSFERS
IN A DONOR OOCYTE IN VITRO FERTILIZATION
(IVF) MODEL. Sarah M. Capelouto, MD,' Audrey J. Gaskins, ScD,”
Zsolt Peter Nagy, MD, PhD," Daniel B. Shapiro, MD,"
Jessica B. Spencer, MD, MSC,4 Heather S. Hipp, MD.” 'UT Southwestern
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“Emory University School of Medicine, Division of Reproductive Endocri-
nology and Infertility, Atlanta, GA; >Emory University School of Medicine,
Atlanta, GA.

WHEN USING DONOR OOCYTES, DOES EMBRYO .

OBJECTIVE: Although studies in autologous oocyte IVF indicate that
blastocyst embryo transfer is superior to cleavage stage, the latter are more
often performed in poorer prognosis patients, introducing confounding.
Oocyte donor IVF with high-quality oocytes offers an ideal model for further
inquiry. We investigated if embryo transfer stage has an impact on outcomes
in donor oocyte IVF, aiming to identify if any scenario exists in which cleav-
age transfer is non-inferior to blastocyst.

DESIGN: Retrospective cohort analyzing cycles from a frozen donor
oocyte bank, 2008-2015.

MATERIALS AND METHODS: A total of 989 recipients underwent
1189 warming cycles using vitrified donor oocytes resulting in fresh embryo
transfer. The association between embryo transfer stage and probability of
live birth was investigated using cluster weighted generalized estimating
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equations, adjusted for recipient age, race, uterine factor infertility, transfer
year, and number of day 3 quality cleavage embryos. We further stratified
by number of embryos transferred, as double cleavage transfer is often
weighed against single blastocyst transfer. Sensitivity analyses were per-
formed restricting to cycles with <2 quality cleavage embryos, as in theory
these were the cycles where choice between transfer stage was most clini-
cally relevant.

RESULTS: Overall 138 cleavage and 1051 blastocyst embryo transfers
were performed. There were no differences in recipient age (mean 40.9
years), race (69.3% White) or body mass index (mean 24.6 kg/mz) by
stage of embryo transfer. Cleavage stage transfers were associated with
an adjusted relative risk (aRR) of live birth of 0.76 (95% CI 0.60, 0.89)
compared to blastocyst. The association persisted when only including cy-
cles with <2 quality cleavage embryos (aRR 0.69, 95% CI 0.55, 0.87) and
excluding single cleavage transfers (aRR 0.77, 95% CI 0.63, 0.95), as the
latter were the poorest prognosis cycles. After stratifying by number of
embryos transferred, the trend toward lower success persisted when
comparing the transfer of two cleavage embryos to one blastocyst embryo
(Table 1).

TABLE 1. Association between stage/number of embryos transferred and risk of
live birth

Number Risk Ratio of Live Birth (95% CI)
Transfer Embryos
Stage Transferred N Unadjusted Adjusted
Cleavage 1 21 0.46(0.20,1.05) 0.50(0.22, 1.16)
2 111 0.86(0.69,1.07) 0.89 (0.71, 1.11)
Blastocyst 1 687 1.0 (REF) 1.0 (REF)
2 359  1.20(1.09, 1.34)  1.21 (1.07, 1.36)

CONCLUSIONS: Even in a donor oocyte model with presumably excel-
lent oocyte quality, there is a benefit of extended culture and blastocyst stage
transfer. The study is limited in its retrospective nature, however, and it is
possible that embryos with small differences in quality were more likely sub-
jected to extended culture.

SUPPORT: None
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COMPARISON OF FRESH AND FROZEN EJACU-
LATED SPERM IN DONOR OOCYTE RECIPIENT CY-
CLES: A PAIRED ANALYSIS UTILIZING SIBLING
OOCYTES. Kelly McCarter, MD,' Robert Setton, MD,”
Alice Chung, BA,2 Zev Rosenwaks, M.D.,2 Steven Spandorfer, MD.? 'Weill
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OBJECTIVE: Use of frozen ejaculated sperm is often necessary for fertil-
ization in IVF-ICSI cycles in patients with non-male factor infertility. Studies
assessing outcomes between fresh and frozen sperm have mostly been con-
ducted in patients with male factor infertility or with surgically retrieved sper-
matozoa. While some studies have shown that frozen and fresh sperm result in
similar outcomes, others have found fresh to be superior; however, often these
studies have been unable to control for oocyte quality. ART using donor sib-
ling-oocyte recipients (oocytes from the same donor stimulation transferred
to two different recipients) offers a unique model that controls to the greatest
degree possible for oocyte quality. We sought to determine if fresh and frozen
ejaculated sperm are associated with similar pregnancy outcomes by analyzing
paired donor egg recipient (DER) cycles using sibling oocytes.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: Patients who underwent DER cycles
where oocytes from a single controlled ovarian hyperstimulation cycle of a
donor were split between two recipients were included. The two recipients
of the single donor oocyte cycle were paired and categorized based on
type of ejaculated sperm used for ICSI (fresh or frozen sperm) on fresh oo-
cytes and the type of ejaculated sperm used for fresh embryo transfer. Pa-
tients with uterine and severe male factor infertility, including surgically
retrieved sperm were excluded. Primary outcome was live birth rate. Second-
ary outcomes were positive pregnancy, implantation and miscarriage rates.
Statistical analysis included paired t-tests, and p<0.05 was statistically sig-
nificant.
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RESULTS: 1,013 patients who underwent DER cycles between January
2010 and December 2016 were screened for inclusion, of which 408 patients
received oocytes from a split donor oocyte cycle. 46 pairs of patients (92 re-
cipients) used discrepant types of ejaculated sperm. The groups were similar
for recipient age, gravity, parity, BMI, peak endometrial stripe thickness and
number of embryos transferred. Of the frozen sperm samples used, 65.2%
were from an anonymous donor and the rest were from the partner. Live birth
rates for the fresh sperm group were found to be significantly higher
compared to the frozen sperm group (67.3% =+ 7.0% vs. 47.8% £ 7.4%,
p=0.048). Positive pregnancy rates (76.1% vs. 67.4%, p=0.32), implantation
rates (58.0% vs. 44.6% p=0.15) and miscarriage rates (12% vs. 32%,
p=0.06) were statistically similar for fresh compared to frozen sperm. In a
sub-group analysis, there were no differences in outcomes when fresh sperm
was compared separately to partner or donor frozen sperm. There were also
no differences in outcomes when comparing partner to donor frozen sperm.

CONCLUSIONS: In this idealized model that controls for oocyte quality
to the greatest degree possible by using paired recipients from the same donor
from the same stimulation cycle, we found that cycles using frozen sperm re-
sulted in lower live birth rates than those using fresh sperm. These findings
suggest that fresh sperm should be preferentially used in non-male factor
infertility IVF-ICSI cycles.
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WHAT PREDICTS DESIRE TO PROCEED WITH [R—
FERTILITY TREATMENT DURING A PANDEMIC? A .
RETROSPECTIVE COHORT STUDY FOLLOWING
THE COVID-19 SHUTDOWN. Lauren Elizabeth Verrilli,
MD, Kellie Woodfield, MD, Joseph M. Letourneau, MD,

Erica Johnstone, MD. University of Utah, Salt Lake City, UT.

OBJECTIVE: We sought to identify factors that contributed to proceeding
with ART following the COVID-19 shutdown.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Patients who had planned an IVF cycle
or frozen embryo transfer between March 2019 and April 27“‘, 2020, but had
not yet undergone their treatment prior to the COVID-19 shutdown were
included in this study. Patient demographics were collected including age,
parity, AMH, AFC, history of prior IVF cycles or transfer, and number of
frozen blastocysts. Data on gamete source and use of a gestational carrier
was included. When IVF was resumed, patient decision to move forward
with treatment or delay was recorded. Chi-square tests and Wilcoxon rank

Fresh
Proceeding Not Proceeding
Median or % Range Median or % Range P value
Age 37 21-45 35 15-43 0.05
AMH 2.39 0.003-32 2.74 0.61-20.50 0.40
AFC 14 2-75 17 2-150 0.42
Parity 0 0-4 0 0-6 0.55
Prior IVF Cycle 29% 23% 0.47
Prior FET 23% 14% 0.86
# Frozen Blasts 0 0-18 0 0-7 0.45
Donor Egg 7% 6% 0.82
Gestational 1% 6% 0.15
Carrier
FET
Proceeding Not Proceeding
Median Range Median Range P value
or % or %
Age 34 22-45 35 24 -47 0.17
AMH 3.17 034-24.06 38 0.11-15 038
AFC 17 0-82 18 3-70 0.78
Parity 0 0-3 0 0-3 0.60
Prior IVF Cycle 97% 98% 0.88
Prior FET 64% 78% 0.11
# Frozen Blasts 4 0-16 4 0-12 0.49
Donor Egg 8% 10% 0.69
Gestational 1% 7% 0.04
Carrier
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sum tests were used to assess the association between proceeding with
ART treatment for categorical variables or non-parametrically distributed
continuous variables, as appropriate.

RESULTS: A total of 145 patients planning FET and 133 patients planning
a fresh cycle were offered the option to restart treatment. In total, 62% of all
patients desired to initiate treatment. Of the 133 fresh cycles, 69 (52%) pa-
tients proceeded immediately, compared to 104 of the 145 FET cycles
(72%). Among the fresh cycles, there was a trend toward older age among
those who moved forward (37 vs 35; p=0.05). FET cycles using a gestational
carrier were more likely to continue to delay treatment (7% vs 1 % p=0.04).

CONCLUSIONS: The majority of patients whose IVF treatment was de-
layed with the COVID-19 pandemic shut down desired to resume treatment
immediately when able. Those proceeding and delaying were similar with re-
gards to most prognostic factors. Older age, however, showed a trend towards
moving forward with a fresh IVF cycle and gestational carrier use was asso-
ciated with continuing to pause on a transfer. While some patients voiced
financial or health related concerns, the majority did not provide concrete
reasons why they chose to delay or forgo treatment. Further research is
needed to understand the reasons patients choose to proceed with fertility
treatment in the setting of a pandemic, including more robust data on finan-
cial and personal or family health concerns.

SUPPORT: No financial support
MALE REPRODUCTION AND UROLOGY: CLINICAL
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PROGRESSIVE MOTILE SPERM COUNT IN PREDICT-
ING SPONTANEOUS CONCEPTION IN SUBFERTILE
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OBJECTIVE: Total progressive motile sperm count (TPMC) is commonly
used in evaluating the male partner in subfertile couples. A TPMC value of
>20 million is generally considered normal. We hypothesized that higher
TPMC values are associated with more efficient conception rates in subfertile
couples. We aimed to find a threshold that is best associated with time to
spontaneous conception.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: We used longitudinal data from a cohort
of subfertile men seen at a single institution from 2002-2017. Demographics
and baseline semen parameters, as well as number of children before the first
semen analysis (SA) were collected. Couples who used ART or IUI were
excluded. Couples were categorized into two cohorts: 1) Male or unexplained
infertility: this category included men with a known male factor diagnosis or
absence of female factor infertility or 2) those with female factor infertility.
Conception data within 5 years of the first SA were collected. We used a log-
rank test to select TPMC thresholds associated with earlier time to concep-
tion in either cohorts. Cox proportional hazard models were used to compare
time to conception across TPMC categories, adjusting for age, BMI, number
of previous children and income.

RESULTS: A total of 5126 men with mean age of 32.54+6.5 years were
included. Median TPMC was 113.1 M. Overall, 59% of couples were able
to conceive spontaneously within 5 years of the male partner’s first SA (me-
dian time: 27 months, 95% CI: 26-30). Overall, a TPMC threshold of 50
million provided the highest log-rank statistic in predicting earlier time to
conception. Those with TPMC>=50 million had 60% increased chances
of achieving natural conception within 5 years (HR: 1.60, 95% CI:1.45-
1.76, P<0.001) In couples with male factor or unexplained infertility the
best TPMC threshold was 70 million and in those with documented female
factor infertility the best threshold was 60 million.

CONCLUSIONS: A TPMC threshold of 50 million provides a better pre-
diction for time to spontaneous conception in a large cohort of subfertile men.
The optimal threshold can be slightly different depending on the infertility
cause at couples’ level, however, the clinical significance of these small var-
iations remains unknown.

Hazard ratio for 5-year conception per TPMC dichotomized at threshold
for each cohort
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Hazard ratio
(95% CI)? P’

Hazard ratio
(95% CI)' '

Overall cohort
TPMC2>50vs. 1.63 (1.50,1.77) <0.001 1.60 (1.45,1.76) <0.001
TPMC<50

Male factor/unexplained (Cohort 1)
TPMC2>70 vs. 1.58 (1.45,1.73) <0.001 1.57 (1.42,1.73) <0.001

TPMC<70

Female factor (Cohort 2)
TPMC>6vs. 1.69 (1.41,2.02) <0.001 1.52(1.24,1.85) <0.001
TPMC<60

! Unadjusted; > Adjusting for male age at SA, median income, and number of
children before SA.
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REPRODUCTIVE TECHNOLOGY CYCLE AND PERI-
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INFLUENCE OF PATERNAL AGE ON ASSISTED .

OBJECTIVE: To characterize paternal age among assisted reproductive
technology (ART) cycles performed in the United States, and to evaluate
the impact of paternal age on ART cycle and perinatal outcomes.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: We collected data from all fresh, autol-
ogous in-vitro fertilization (IVF) cycles reported to Society of Assisted
Reproductive Technology Clinic Outcome Reporting System (SART
CORS) in 2017. SART CORS includes data on female demographics, med-
ical and obstetric history, and infertility diagnosis, detailed treatment param-
eters, and pregnancy outcomes, when applicable. Male partner age became a
mandatory field in 2017. Cycles utilizing donor gametes or those with
missing and extreme age variables were excluded. Paternal age was catego-
rized into two groups: <45 years and >46 years, with men aged <45 years
serving as the reference group for comparison. Primary outcomes of interest
were intrauterine pregnancy, live birth (=20 weeks) and miscarriage (<20
weeks). Secondary outcomes were full-term live birth (=37 weeks) among
singleton and twin gestations. Modified Poisson regression was performed to
determine associations between paternal age and cycle and perinatal out-
comes.

RESULTS: Among 77,209 fresh, non-donor IVF cycles, the average
paternal age was 37.8 years (£ 6.3); average maternal age was 35.5 years
(£ 4.6). Compared to men <45 years, paternal age > 46 years old was asso-
ciated with lower likelihood of pregnancy per cycle (aRR 0.81, 95% CI 0.76-
0.87) and per transfer (aRR 0.85, 95% CI 0.81-0.90), as well as lower likeli-
hood of live birth per cycle (aRR 0.76, 95% CI 0.72-0.84) and per transfer
(aRR 0.82, 95% CI 0.77-0.88), after controlling for maternal age and other
confounders. The likelihood of miscarriage was higher among men>>46
years of age, compared to <45 years, including cycles where female partners
were <35 years (15.3% vs. 13%), but did not maintain significance in the
adjusted analysis.

CONCLUSIONS: Compared to paternal age <45 years, paternal age
>46 is associated with lower likelihood of pregnancy and live birth among
couples undergoing IVE. A trend toward increased miscarriage risk was
noted as paternal age increased, even for couples where female age was
<35. Overall, advanced paternal age negatively impacts reproductive IVF
outcomes.
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OPTIMAL TIMING FOR REPEAT SEMEN
ANALYSIS DURING MALE INFERTILITY
EVALUATION. Nahid Punjani, MD MPH," Gal Wald, BA,'
Omar Al Hussein Alawamlh, MD,' Vanessa L. Dudley,
MSHS,” Miriam Feliciano, BSc,” Philip S. Li, M.D.,> Marc Goldstein,
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OBJECTIVE: To assess if the 4-week time period between semen analysis
during the work-up of male infertility is optimal, or if an alternative time
period may be more desirable.

DESIGN: Retrospective study of prospectively collected data.

MATERIALS AND METHODS: Semen analyses were reviewed between
1997 and 2018 at Weill Cornell in New York City. Included men had two
semen analyses completed at our institution, whom had no previous fertility
interventions, and had semen analyses completed within 90 days of each
other. Men with azoospermia or incomplete data were excluded. We exam-
ined Pearson correlation coefficients (r) between sperm concentration
(million/ml) total sperm count (million), pH, volume (mL), motility (%)
and progressive motility (grade 1-4), and morphology (%) for each pair of
semen samples and assessed these over weekly time periods.

RESULTS: A total of 1080 semen samples were included for assessment
from a total of 540 men. Optimal correlation for volume occurred at weeks 2
(r=0.807), 8 (r=0.802), and 12 (r=0.797). For concentration correlation was
maximized at weeks 1 (r=0.950), 4 (r=0.840), and 5 (r=0.798). Total sperm
count correlated at weeks 1 (r=0.929), and 2 (r=0.729), and 4 (r=0.806).
Motility was maximally correlated at week 1 (r=0.711), 10 (r=0.760) and
13 (r=0.708). Morphology was optimally correlated at week 1 (0.935), 2
(r=0.818) and 10 (r=0.839).

CONCLUSIONS: Historically, repeat semen analysis has been suggested
at least four weeks after the initial sample. Our data suggests that this may not
be the optimal time. More optimal time periods are within the first two weeks
or beyond two months depending on the parameter. These data suggests that
the optimal time period for repeat semen analysis should be individualized
depending on results of the initial analysis and factors such as recent changes
in medications, lifestyle issues such as drug and alcohol abuse, weight
change, stress, etc. Further, large studies are required for investigation of
this trend.
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ADVANCED MALE PARTNER AGE RESULTS IN
LOWER FERTILIZATION AND BLASTULATION
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OBJECTIVE: Advancing paternal age has been associated with worsened
embryology outcomes, but it is unknown whether these effects are more pro-
nounced in patients who ultimately fail to generate a euploid blastocyst. This
study investigates the association between increasing paternal age and
embryology outcomes in patients who did not generate a euploid embryo
for transfer and compares the same outcome measures to couples who pro-
duced at least one euploid embryo through in vitro fertilization (IVF).

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: This study was performed at a univer-
sity-affiliated fertility practice from January 2012 to December 2018. Inclu-
sion criteria were specified as couples undergoing a first cycle of IVF using
an ejaculated semen sample followed by PGT-A, with fertilization achieved
via intracytoplasmic sperm injection (ICSI). Linear regression models were
utilized to assess the relationship between paternal age, fertilization rate, and
blastulation rate. Fertilization and blastulation rates in patients who failed to
achieve a euploid blastocyst were compared to those who met identical inclu-
sion criteria but achieved at least one euploid blastocyst.

RESULTS: 4084 couples failed to generate a euploid blastocyst. Mean
male partner age was 37.8 &+ 6.4 years and mean female partner age was
35.8 £ 5.1 years. Overall fertilization rate was 79.3% and blastulation rate
was 42.6%. After adjusting for female age, male partner age >40 within
this group resulted in decreased blastulation rates (p=0.03) compared with
younger male partner age, but there was no association between male partner
age and fertilization rate (p=0.22).

These results were compared to 4368 patients who successfully generated
a euploid embryo for transfer. In this group, the median number of euploid
embryos produced was 3.0 (IQR 2.0-5.0). Mean male partner age was 37.1
+ 5.5 years and mean female partner age was 34.9 £ 4.0 years. Similar to
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observations in couples with no euploid blastocysts, older male partner age
(=40 years) was associated with decreased blastulation (p<0.01), but did
not affect fertilization rate (p=0.66). Both fertilization rate (85.0%) and blas-
tulation rate (55.1%) were higher in patients who went on to develop a
euploid blastocyst than in patients who did not.

Significantly lower fertilization rates (p<0.01) and blastulation rates
(p<0.01) were noted among patients failing to generate a euploid embryo
when compared with those who ultimately produced at least one euploid em-
bryo. These findings held true for both younger (<40) and older (=>40) male
partners.

CONCLUSIONS: In couples who fail to generate a euploid embryo,
increasing paternal age negatively affects the rate of blastocyst formation
but does not impact fertilization rate when male partner age of 40 is used
as a cutoff. When compared to couples who generated at least one euploid
blastocyst, couples who failed to develop a euploid embryo had lower fertil-
ization rates and blastulation rates across all male partner age groups. These
findings can be used to guide patient management and set expectations,
particularly in the setting of an older male partner.
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SPERM RETRIEVAL RATES AND OUTCOMES IN MEN [r—
WITH A HISTORY OF MALIGNANCY. Nahid Punjani, .
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OBJECTIVE: To assess sperm retrieval rates and outcomes from a large
series of cancer patients undergoing microsurgical testicular sperm extrac-
tion (mTESE).

DESIGN: Retrospective study of prospectively collected data.

MATERIALS AND METHODS: mTESE procedures performed by a
high-volume surgeon at Weill Cornell between 1995 and 2020 were re-
viewed. Men with history of malignancy were included. Demographic data
included male and partner age. Testicular size was recorded. Sperm retrieval
and pregnancy were classified dichotomously, and fertilization rate was eval-
uated continuously. Treatment including chemotherapy and/or radiation was
documented. Adjusted logistic regression models were completed to
examine predictors of sperm retrieval.

RESULTS: A total of 177 men with malignancy at the time of mTESE
procedure were included. The median male age was 35 (IQR 32-40). Me-
dian partner age was 32 (IQR 29-36). Mean FSH levels was 24.7 + 13.8
IU/mL. A total of 121 men (68.4%) had history of only chemotherapy and
55 men (31.1%) had history of only radiation, 46 men (26.0%) had both
and 47 (26.6%) had neither. Sperm retrieval occurred in 86 of 177 men
(48.59%). Fertilization rate per injected oocyte was 2.87 + 4.46. Preg-
nancy occurred in 62 of 175 men (Table 1), for a total of 35.0%. In the
malignancy group, only testis size was marginally associated with sperm
retrieval (OR 1.11, 95%CI 1.03-1.19). Testis size was marginally associ-
ated with pregnancy in those with malignancy history and with chemo-
therapy (OR 1.09, 95%CI 1.01-1.18 and OR 1.12, 95%CI 1.02-1.24,
respectively).

TABLE 1. Clinical Outcomes by Cancer Treatment

CONCLUSIONS: Despite a history of malignancy, chemotherapy or radi-
ation therapy, sperm retrieval rates with mTESE are near 50%, and clinical
pregnancies occur among 34% of couples. Only testis size had limited asso-
ciations with sperm retrieval and pregnancy, therefore, limited pre-operative
factors exist to determine who will have successful retrievals.
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TELEHEALTH FOR MALE-INFERTILITY IS [——|
FEASIBLE AND SAVES PATIENTS’ TIME AND .
MONEY. Alex Zhu, DO," Juan J. Andino, MD, MBA,'

Zoey Chopra, BA,2 Stephanie Daignault-Newton, MS,l

Chad Ellimoottil, MD, MS,' James M. Dupree, IV, MD, MPH.' lMichigan
Medicine, Ann Arbor, MI; 2University of Michigan, Ann Arbor, MI.

OBJECTIVE: There has been a rapid expansion of video visits, a form of
telehealth, with the COVID-19 pandemic; however, little is known about the
feasibility or benefits of video visits for patients seeking male infertility care.
Herein we summarize a single institution’s experience using video visits to
manage infertility prior to the COVID-19 pandemic. Specifically, we eval-
uate the number of patients engaging in video visits for the first time, and
the patient resources saved by forgoing in-person appointments.

DESIGN: Retrospective case series of patients undergoing video visits for
follow-up of male-infertility care.

MATERIALS AND METHODS: We identified all video visits performed
at our institution between August 21, 2017 and March 17, 2020. We included
men seen for male infertility by a single urologist. We used chart review to
collect patient demographic information including age, primary language,
race, and occupation. Patients were identified as blue collar versus white col-
lar workers with respect to their engagement in manual labor. We determined
whether patients had a prior video visit completed at our institution. We used
Google Maps™ to calculate round-trip driving distance and time saved
based on patients’ city of residence. Driving costs saved were calculated
by using American Automobile Association’s cost estimate of $0.59/mile.
Finally, Glassdoor.com salaries were used to estimate wages lost if taking
a half or full day off to attend an in-person clinic visit.

RESULTS: 70 male infertility video visits were completed by 56 patients.
Median age of patients was 36 years old (range 20-56), 96% identified
preferred language as English, and 78% self-identified as white. There
were a total of 49 unique occupations among the 56 men. 32% were blue col-
lar workers and 68% were white collar workers. For 55 of 56 patients, this
study period represented their first use of video visits in our health system.

Video visits allowed patients to save a median of 80 miles (interquartile
range 46-244) and 97 minutes (IQR 64-250) of travel per visit. This resulted
in a median of $47 (IQR 27-144) of driving costs saved per visit. By not hav-
ing to miss a half or full day of work, patients potentially avoided a median of
$102 (IQR $69 - 133) to $205 (IQR $137 — 266) in lost wages, respectively.
Total median savings per patient ranged from $149 (half day off) to $252 (full
day off). Median salary of our cohort was $51,331.

In total, 70 video visits saved 56 patients 11,646 miles and 12,070 minutes
in travel. Total estimated savings to patients was $14,539 (half day off) to
$22,206 (full day off).

Cancer (n=177) Chemotherapy (n=121) Radiation (n=55) Both (n=46)
Sperm Retrieved (%) 86 (48.6%) 52 (43.0%) 14 (25.5%) 9 (19.6%)
Pregnancy (%) 62 (35.0%) 38 (31.7%) 9 (16.4%) 6 (13.0%)

Sperm Retrieval (OR, 95% CI)
Male Age

Male FSH

Testis Size

Pregnancy (OR, 95% CI)

Male Age

Female Age

Male FSH

Testis Size

1.04 (0.99-1.10)
1.01 (0.98-1.03)
1.11 (1.03-1.19)

1.08 (1.00-1.16)
0.92 (0.83-1.02)
1.02 (0.99-1.06)
1.09 (1.01-1.18)

1.02 (0.95-1.09)
0.99 (0.96-1.03)
1.08 (0.99-1.18)

1.05 (0.95-1.16)
0.95 (0.84-1.07)
1.01 (0.97-1.05)
1.12 (1.02-1.24)

1.00 (0.88-1.14)
1.02 (0.97-1.07)
1.14 (0.99-1.31)

0.99 (0.79-1.23)
1.06 (0.80-1.39)
1.02 (0.96-1.08)
1.06 (0.89-1.26)

0.98 (0.85-1.14)
0.97 (0.90-1.05)
1.07 (0.90-1.26)

1.03 (0.82-1.29)
1.04 (0.78-1.37)
0.93 (0.82-1.05)
1.00 (0.81-1.23)
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CONCLUSIONS: Video visits are a feasible option for follow-up infer-
tility care and are a patient-centric modality that reduces travel and financial
burdens. 98% of patients were first-time video visit users suggesting that men
are amenable to using video visits for male infertility care. Calculated cost
savings may have underestimated total expenses as we did not account for
meals, parking fees and other expenses incurred by traveling for an in-person
appointment.

MENTAL HEALTH
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PARENT-CHILD RELATIONSHIP QUALITY AND |
CHILD PSYCHOLOGICAL ADJUSTMENT IN EGG .
DONATION FAMILIES: CHILDREN’S PERSPECTIVES
AT AGE 5. Susan Imrie, PhD,- Joanna Lysons, MSC,2
Vasanti Jadva, PhD,2 Susan Golombok, PhD’ University of Cambridge,

Cambridge, United Kingdom; *Ill Il l.

OBJECTIVE: The first phase of this longitudinal study indicated that sub-
tle differences may exist in mother-infant relationship quality between egg
donation and IVF families, with egg donation mothers and infants showing
less optimal relationship quality. The current study examined parent-child
relationship quality and child psychological adjustment from the child’s
perspective in early childhood.

DESIGN: Forty-nine children born through egg donation (M = 66.96
months, SD = 3.64) and a comparison group of 43 IVF children conceived
using the parents’ own gametes (M = 66.79 months, SD = 3.80) were
compared on a standardized assessment of children’s perceptions of their
families and themselves. Families were recruited through UK fertility clinics
at the first phase of the study, and all were heterosexual two-parent families.

MATERIALS AND METHODS: Families were visited at home by trained
researchers. Data collection with children was carried out in a separate room
to parents. Children were administered the Berkeley Puppet Interview (BPI;
Ablow & Measelle, 1993), an interviewing and coding method used to assess
young children’s perceptions of their family environment and themselves.
The BPI was used to assess children’s perceptions of their relationship
with their mother and father separately on two scales: warmth/enjoyment,
and anger/hostility. The measure was also used to assess children’s self-per-
ceptions of their levels of depression, anxiety, and strengths/competencies.
Outcomes were examined between family types using independent samples
t-tests.

RESULTS: Children conceived through egg donation rated their relation-
ship with their mother as higher in warmth/enjoyment than did children
conceived through IVF (#(62.29) = -2.42, p = .02). This difference was of
a medium effect size d = .55. No differences were found between groups
for children’s ratings of their mother’s anger/hostility. No differences were
found between groups in children’s perceptions of their relationship with
their father on either the warmth/enjoyment or anger/hostility scale. Neither
were there group differences in children’s perceptions of their own levels of
depression, anxiety or strengths/competencies.

CONCLUSIONS: The findings suggest that children in egg donation fam-
ilies view their family relationships and themselves in a largely similar way
to children who are genetically related to both their parents. Where a differ-
ence was found, this indicated more positive mother-child relationships in
egg donation families, as viewed by children themselves.

SUPPORT: The study was supported by the Wellcome Trust [208013/Z/
17/7]
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SLEEP AND PSYCHOLOGICAL WELL-BEING: IS
OBSTRUCTIVE SLEEP APNEA ASSOCIATED WITH
DEPRESSION AND ANXIETY IN WOMEN WITH POLY-
CYSTIC OVARY SYNDROME? Xiaojie P. Zhou, MD,'
Eleni Greenwood Jaswa, MD, MSc,2 Nikolaus J. Lenhart, BS,I
Jamie Corley, BA,] Marcelle I. Cedars, MD,] Heather G. Huddleston,
MD.? lUniversity of California San Francisco, San Francisco, CA; 2Univer-
sity of California, San Francisco School of Medicine, San Francisco, CA.

OBJECTIVE: Polycystic ovary syndrome (PCOS) is a common yet com-
plex endocrine disorder in which affected women experience diverse comor-
bidities, including higher rates of depression and anxiety. Women with PCOS
have also been shown to be at risk for obstructive sleep apnea (OSA). In the
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general population, OSA has been linked to depression and anxiety, with ev-
idence to suggest that treatment of OSA has positive psychological effects.
However, relationships between OSA and depression/anxiety have not
been well-defined in PCOS. The purpose of this study was to determine
whether being high-risk for OSA is associated with elevated depression
and anxiety symptoms in women with PCOS.

DESIGN: Cross-sectional study.

MATERIALS AND METHODS: All patients seen at a university-based
clinic between 2017-2020 with a confirmed PCOS diagnosis by the Rotter-
dam criteria were included. Participants completed validated questionnaires
assessing for OSA (Berlin), depression (Patient Health Questionnaire-9,
PHQ-9), and anxiety symptoms (Generalized Anxiety Disorder-7, GAD-7).
The Berlin questionnaire consists of 3 categories related to OSA risk. A pos-
itive score in 2 or 3 categories is considered high-risk for OSA. Multivariate
logistic regression analyses were used to determine the odds of moderate or
severe symptoms of depression and anxiety defined by PHQ-9 score > 10
and GAD-7 score > 10 in the high-risk versus low-risk OSA groups. The
models were adjusted for age, body mass index (BMI), free testosterone level
and insulin resistance as measured by the homeostatic model assessment of
insulin resistance (HOMA-IR) score.

RESULTS: A total of 196 women with PCOS were included, of which
37.8% screened high-risk for OSA. The mean age of all participants was
28.1 years (SD 6.1) and mean BMI was 31.0 kg/m? (SD 9.1). The high-
risk OSA group had a higher mean PHQ-9 score as compared to the
low-risk OSA group (12.0 vs. 8.3, p<0.0001), as well as a higher mean
GAD-7 score (8.9 vs. 6.1, p=0.0003). Women in the high-risk OSA group
had increased odds of moderate or severe depression (OR 3.01, 95% CI
1.66-5.49, p<0.0001) and anxiety (OR 2.81, 95% CI 1.49-5.29,
p=0.001). These associations were only slightly attenuated in adjusted
models: aOR for moderate or severe depression was 2.489 (95% CI
1.10-5.60, p=0.03) and aOR for moderate or severe anxiety was 2.49
(95% CI 1.05-5.92, p=0.04).

CONCLUSIONS: Among those with PCOS, women at high-risk of OSA
experienced elevated levels of depression and anxiety symptoms compared
to those at low risk for OSA, independent of the effects of age, BMI, hyper-
androgenism and insulin resistance. The complex comorbidities of OSA and
psychological conditions in women with PCOS allow for multiple targets of
intervention. Routine OSA screening in women with PCOS should be under-
taken, particularly in the setting of existing depression and anxiety. Referral
for OSA diagnosis and treatment may have added psychological benefits in
this population.
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LONG-TERM PSYCHIATRIC ILLNESS IN WOMEN
WITH PRIMARY INFERTILITY. Alessandra J. .
Ainsworth, ~ MD,' Emily N. Sadecki, BA,’

Lauren Kendall Rauchfuss, MD,I Amy Weaver, MS,3

Yulian Zhao, Ph.D.,4 Elizabeth A. Stewart, MD.” 1Mayo Clinic, Rochester,
MN; “Mayo Clinic College of Medicine and Science, Rochester, MN; *Mayo
Clinic Division of Biomedical Statistics and Information, Rochester, MN;
“Department of Obstetrics and Gynecology, Mayo Clinic, Rochester, MN;
*Mayo Clinic Department of OB/GYN, Reproductive Endocrinology and
Infertility, Rochester, MN.

OBJECTIVE: To evaluate the long-term risk of de novo psychiatric illness
in women with a history of primary infertility compared to age-matched
referent women.

DESIGN: Population-based retrospective cohort study.

MATERIALS AND METHODS: A random sample of 300 female resi-
dents of Olmsted County, MN, diagnosed with primary infertility from
1980-1999 were identified through the Rochester Epidemiology Project
(REP) records-linkage system. Medical records were manually reviewed
to confirm primary infertility diagnosis and date of diagnosis became the
index date. Each woman was 1:1 age-matched (1 y) to a referent woman
residing in the county who had not been diagnosed with primary infertility
or undergone hysterectomy prior to the index date. Diagnosis codes for
depression, anxiety and bipolar disorder were electronically obtained for
each pair using standard REP protocols. Diagnoses made prior to or up
to 3 months after the index date were considered prevalent disorders.
Each of the psychiatric disorders was evaluated separately; women with
a prevalent disorder at index date were excluded from the estimation of
risk for the other newly diagnosed disorders (de novo). Cox proportional
hazards models were fit to estimate the hazard ratio (HR) and 95% confi-
dence interval to compare the long-term risk between infertility cases and
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referents. Live-birth was handled as a time-dependent covariate in Cox
models for each outcome.

RESULTS: The mean =+ SD age at index date was 29.9 £ 4.6 and 30.0 &
4.6 for 300 infertility cases and 300 referents, respectively. There was no dif-
ference in prevalence of depression, anxiety, and bipolar disorder with
11.7%, 4.3% and 0.3% among infertility cases compared to 10.7%, 3.7%,
and 0.7% among referents. The median duration of follow-up after index
date was 21.5 years (interquartile range (IQR), 13.0-25.5) and 20.9 years
(IQR, 4.9-24.9) for the infertility cases and referents, respectively. The risk
of de novo bipolar disorder was 3.6 times higher for women with primary
infertility (HR 3.63, 95% CI 0.77-17.09), however, this was not statistically
significant as only 10 de novo diagnoses (8 infertility cases and 2 referents)
were identified. We did not identify an increased risk of de novo depression
(HR 1.07, 95% CI 0.79-1.45) or de novo anxiety (HR 1.25, 95% CI 0.88-
1.76). Among women with primary infertility, we found no significant asso-
ciation between live birth and de novo bipolar disorder (HR 0.68, 95% CI
0.16-2.89), depression (HR 1.47, 95% CI 0.91-2.39), or anxiety (HR 1.48,
95% CI 0.88-2.47).

CONCLUSIONS: We found no increased rate of anxiety or depression in
women with primary infertility compared to age matched referent women.
However, a trend toward higher risk of de novo bipolar disorder was identi-
fied. Live birth after diagnosis of primary infertility showed a trend toward
decreased incidence of bipolar disorder but increased rates of anxiety and
depression. These findings suggest a need for additional studies to evaluate
patient characteristics associated with development of de novo bipolar disor-
der or other psychiatric disorders that may benefit from additional psychiatric
evaluation.

SUPPORT: Not applicable.
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SIONAL REGRET AND EVALUATIONS REGARDING
FERTILITY TREATMENTS SIX YEARS AFTER
INITIATION. Colin Johnson, MD, Rachel Cusatis, PhD,
Kathryn E. Flynn, PhD, Jay I. Sandlow, MD, Judith Myers, MS,
Kate D. Schoyer, MD. Medical College of Wisconsin, Milwaukee, WI.

SHOULDA, COULDA, WOULDA: COUPLES’ DECI- .

OBJECTIVE: To assess patients’ evaluations about fertility treatments 6
years after their initial consultation with a reproductive specialist.

DESIGN: Longitudinal cohort study using prospectively collected patient-
reported data and retrospectively collected clinical data.

MATERIALS AND METHODS: Patients and their partners seeking initial
consultation with a reproductive specialist were invited to complete question-
naires prior to their first consultation, at 1 year, and at 6 years. At the 6-year
assessment, participants were asked yes/no questions regarding the treat-
ments that they received (Table 1). The Decisional Regret Scale was admin-
istered, 5 items assessing regret (0-100), referencing “the decision you made
about how to add a child to your family.” Medical records were used to ascer-
tain whether each participant achieved a live birth using fertility treatments.
Chi-squared tests and independent sample t-tests were used to explore
whether gender, a live birth after fertility treatments, or decisional regret
scores were associated with responses.

RESULTS: 45 couples and 34 individuals (77 women and 47 men, 80%
retention) responded to the 6-year survey. Although 90% of patients were
happy with the treatments they chose, 9% of patients wished they had tried

ical treatments, and 5% of patients wished they had tried different medical
treatments. There were no significant gender differences in responses. Partic-
ipants who did not achieve a live birth through fertility treatments were more
likely to wish they had tried more treatments (p=0.04) and be less happy with
the treatments they chose (p<0.001) compared to those who achieved a live
birth. Those who were happy with the treatments they chose had significantly
lower decisional regret scores, and the highest regret scores were among
those who wished they had tried different treatments (Table 1).

CONCLUSIONS: This longitudinal study provides novel insight into pa-
tients’” evaluations regarding treatment several years after seeking a fertility
consultation. Those who wished they had tried different treatments had the
strongest regret. This data is helpful for providers to counsel patients about
the impact of treatment decisions on future regret.

SUPPORT: Funding came from R21HD071332 from the National Institute
of Child Health and Human Development as well as the Department of Ob-
stetrics and Gynecology at the Medical College of Wisconsin.
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DOES A WEB-BASED APP IMPACT QUALITY OF LIFE
MEASURES DURING IN VITRO
FERTILIZATION? Caitlin Elizabeth Martin, MD, MS,'

Michael Lanham, MD,” Courtney A. Marsh, MD, MPH,’

Kenan Omurtag, MD." '"Washington University School of Medicine, St.
Louis, MO; 2University of Michigan, Ann Arbor, MI; 3 University of Kansas,
Overland Park, KS.

OBJECTIVE: To assess whether utilization of a web-based application as
an adjunct to assist in medication management during In Vitro Fertilization
(IVF) impacts quality of life and anxiety measures during IVE.

DESIGN: A multicentered, randomized controlled trial.

MATERIALS AND METHODS: There were 110 women recruited prior
to starting IVF at the time of analysis. Subjects were recruited to assess qual-
ity of life during IVF, but were randomized to use a web-based application
called “OnTrack” to assist with medication management versus no app
with conventional medication management. Women in the application arm
were also informed of daily medication changes per clinic protocol. Vali-
dated instruments were emailed to patients at three time points: prior to start-
ing IVF (baseline), on day 6 of stimulation and just prior to retrieval. The
validated measures included the CART (Concerns of Women Undergoing
Assisted Reproductive Technologies) scale, FertiQoL (Fertility Patient Qual-
ity of Life) questionnaire and the STAI (Spielberger’s State-Trait Anxiety In-
ventory). University of Michigan Redcap was used for data collection.
Statistical analysis was performed in R with package LME4 v1.1-23. Linear
mixed models with random intercept by subject were used to control for
repeated measures. The data was assessed both together and by study arm
to assess if the application use impacted the scores.

RESULTS: A total of 21 (19%) participants reported a history of anxiety.
There was a decrease in the total CART score from the baseline to day 6 sur-
vey (p=0.004) and pre-retrieval (p=0.132). When comparing the app arm to
the control arm, there were lower CART scores at day 6 (p=0.046) and a
trend towards lower scores pre-retrieval (p=0.056). There was no significant
effect of the application when assessing the FertiQoL scaled score and the
STAI scores. When examining both groups together, there was a change in

more medical treatments, 10% of patients wished they had tried fewer med- FertiQoL scaled scores from the baseline to pre-retrieval survey
TABLE 1. Independent Sample T-tests of Decisional Regret and Evaluation of Treatment Decisions (n=124)
Mean Decisional Regret Score Mean Decisional Regret Score

Statement if Answered "No" if Answered "Yes" p-value

I wish I had tried more medical treatments 9.2 30.5 0.009

I wish I had tried fewer medical treatments 8.4 30.8 0.03

I wish I had tried different medical treatments 9.1 50.0 0.01

I am happy with the medical treatments I 442 7.5 <0.001

chose
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(p=0.011). Lower STAI scores were noted at the pre-retrieval survey
compared to baseline (p=0.039). The results were unchanged when control-
ling for a history of anxiety or history of prior IVF treatment.

CONCLUSIONS: The use of a web-based application to support medica-
tion management during IVF did not appear to have much impact on quality
of life scores and anxiety measures during IVF. However, when examining
the CART score in particular, there was a significant difference in CART
scores in the application arm compared to the control arm, which suggests
the application may have a positive impact in allaying patient concerns dur-
ing the IVF process. Medication management during IVF is particularly anx-
iety-provoking for patients. Patient tools that can improve this component of
the IVF experience warrant further study.

University of Michigan Department of Obstetrics & Gynecology

SUPPORT: Michigan Translational Research and Commercialization Pro-
gram (MTRAC)
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THE EMOTIONAL IMPACT OF THE ASRM GUIDE- [r—
LINES ON FERTILITY PATIENTS DURING THE .
COVID-19 PANDEMIC. Jenna M. Turocy, M.D.,I
Alex Robles, M.D.,] Daniel Hercz, M.D.,2 Mary D’Alton,
M.D.,3 Eric J. Forman, M.D.,] Zev Williams, M.D., PhD." 'Columbia Uni-
versity Fertility Center, New York, NY; 2Jackson Memorial Hospital, Miami,

FL; 3Columbia University Medical Center, New York, NY.

OBJECTIVE: To survey fertility patients’ agreement with ASRM recom-
mendations during the COVID-19 pandemic and the emotional impact on
them.

DESIGN: An online survey was sent to current fertility patients at a New
York City academic fertility practice at the epicenter of the COVID-19
pandemic.

MATERIALS AND METHODS: Patient agreement with the ASRM rec-
ommendations during the COVID-19 pandemic and the emotional impact
rated on a Likert scale. Ordinal data such as responses rated on a Likert scale
were analyzed using Mann-Whitney Wilcoxon testing and responses were
compared using Fisher exact or chi-square test as appropriate, with signifi-
cance at p<0.05.

RESULTS: A total of 518 patients completed the survey for a response rate
of 17%. Fifty percent of respondents had a cycle canceled due to the COVID-
19 pandemic. Of those who had a cycle cancelled, 85% of respondents found
it to be moderately to extremely upsetting with 22% rating it to be equivalent
to the loss of a child. There was no difference on the emotional impact based
on the type of cycle cancelled. Fifty-five percent of patients agreed that diag-
nostic procedures such as hysterosalpingograms should be cancelled while
36% of patients agreed all fertility cycles should be cancelled (22% unsure,
43% disagreed). Patients were slightly more likely to agree with the ASRM
guidelines if they have an upcoming cycle cancelled (p = 0.041). Of all re-
spondents 82% would have preferred to have the option to start a treatment
cycle in consultation with their doctor.

CONCLUSIONS: Given the severity of the COVID-19 pandemic, the
physical, financial and emotional impact of this unprecedented threat cannot
be underestimated in our fertility patients.

NUTRITION AND LIFESTYLE
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DOES BMI AFFECT
MOSAICM? Baruch Abittan, M.D.,] Robyn A. Frankel,
M.D.” Amber Gamma, MS, CGC,> Randi H. Goldman,
M.D." '"Northwell Health Fertility, North Shore University Hos-
pital/Donald and Barbara Zucker School of Medicine at Hofstra/Northwell,
Manhasset, NY; 27ucker School of Medicine at Hofstra/Northwell, Manhas-
set, NY; 3Northwell Health Division of Medical Genetics, Great Neck, NY.

EMBRYONIC .

OBJECTIVE: To examine the association between body mass index
(BMI) and embryonic aneuploidy and mosaicism by trophectoderm biopsy
and preimplantation genetic testing for aneuploidy (PGT-A).

DESIGN: Retrospective cohort study in an academic fertility center.

MATERIALS AND METHODS: Patients’ first fresh autologous stimula-
tion cycles wherein all embryos were biopsied for PGT-A analysis between
2016-2019 were reviewed. BMI (kg/m?) was recorded prior to cycle start and
patients were stratified into World Health Organization BMI categories:
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underweight (BMI<18.5), normal weight (BMI 18.5-24.9), overweight
(BMI 25-29.9), or obesity class I (BMI 30-34.9), II (BMI>35-39.9), or III
(BMI>40). PGT-A was performed in a single external laboratory by array
comparative genomic hybridization (aCGH) (2016-2017) or next generation
sequencing (NGS) (2018-2019, during which mosaicism was additionally re-
ported).

The associations between BMI and rates of euploidy and mosaicism,
including low level (LL), high level (HL), whole chromosome, and
segmental mosaicism, were determined using forward stepwise multivariable
Poisson regressions, controlling a priori for age and AMH, and retaining
other patient- and cycle-specific variables (e.g., diagnosis) that changed the
effect estimates by >10%. For the regression analysis evaluating rate of
euploidy, LL mosaic embryos were re-classified as euploid. Regression ana-
lyses evaluating rates of mosaicism used data from 2018-2019 only. Relative
risks with 95% confidence intervals (RR [CI]) were determined using normal
weight as the referent value.

RESULTS: Six-hundred one cycles resulted in 2,992 diagnosed embryos
available for analysis. Most patients were of normal weight (N=321) or over-
weight (N=144), or had class I obesity (N=80). Overall, 21% of patients in
the cohort had obesity (BMI >30). The average patient age was 36.0 years,
and age and BMI were positively correlated (r=0.2). There was no difference
in overall euploid or mosaicism rate stratified by BMI. Compared with
normal weight, underweight (RR: 4.1 [1.5-11.3]), overweight (1.6 [1.1-
2.5]), and obesity (1.6 [1.1-2.4]) were all associated with significantly higher
rates of LL mosaicism (6.3% vs. 20.8%, 10.0%, and 9.1%, respectively).
Compared with normal BMI, overweight was associated with lower rates
of HL mosaicism (8.1% vs 3.7%, RR: 0.4 [0.2-0.8]) and whole chromosome
mosaicism (7.1% vs. 3.7%, RR: 0.5 [0.3-0.9]).

CONCLUSIONS: This is the first study to examine the effect of BMI on
embryo mosaicism. Our findings support previous research demonstrating
that BMI is not associated with the rate of embryonic euploidy. While the
overall rate of mosaicism did not differ among BMI categories, both low
and high BMI were associated with increased rates of LL mosaicism
compared with normal BMI, and overweight was associated with decreased
rates of HL and whole chromosome mosaicism. Though a large proportion of
our patient cohort had obesity, further research is needed to clarify the impact
of BMI on embryo mosaicism.
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Stephen A. Krawetz, _PhD,g Robert M. Coward, MD,4

Puneet Masson, MD,’ JAMES F. SMIH, MD, MS,(‘

J. C. Trussell, MD,” Nanette Santoro, MD,* Heping Zhang, PhD,Z
Anne Z. Steiner, MD, MPH.” 'VCU Health, Richmond, VA; *Yale University
School of Public Health, New Haven, CT; 3Wayne State University School of
Medicine, Detroit, MI; 4University of North Carolina, Chapel Hill, NC;
SPenn Medicine, Philadelphia, PA; ®University of California, San Francisco,
San Francisco, CA; 7Upstate University Hospital, Syracuse, NY; 8University
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OBJECTIVE: To determine the association between 25-hydroxyvitamin D
(250HD) levels in the male partner and fertility outcomes in couples with
mild male factor infertility.

DESIGN: Secondary analysis of a randomized, controlled trial.

MATERIALS AND METHODS: Males (n=154) with sperm concentra-
tion <15 M/ml, motility < 40%, or normal morphology < 4% were
eligible. Female partners were ovulatory, < 40 years old, and had docu-
mented tubal patency. Men were randomized to a vitamin formulation
including vitamin D 2000 IU daily or placebo. Couples attempted to conceive
naturally for 3 months and with clomiphene citrate with intrauterine insem-
ination of the female partner in months 4 through 6. Data were analyzed by
baseline male 250HD levels dichotomized at 20 ng/mL. The primary
outcome was semen parameters at baseline (semen concentration, motility,
morphology, and DNA fragmentation). Secondary outcomes were cumula-
tive pregnancy, miscarriage, and live birth rates. Data were analyzed using
Wilcoxon rank-sum test, Chi square, or Fisher’s exact test, where appro-
priate. Multivariable logistic and linear regression models were created to
adjust for potential confounders, including male age and race.

RESULTS: Semen parameters and sperm DNA fragmentation were not
statistically significantly different in males with vitamin D deficiency
compared to males with 250HD levels > 20 ng/mL (Table 1). Clinical preg-
nancy and live birth rates did not differ. Male 250HD level > 20 ng/mL was
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associated with a lower pregnancy loss rate (adjusted OR, 0.11; 95% CI, 0.02
to 0.75; P = 0.024).

CONCLUSIONS: Vitamin D deficiency in the male partner is unrelated to
semen parameters, pregnancy or live birth rates. Further study is warranted to bet-
ter characterize the rate of miscarriage in couples with male vitamin D deficiency.
TABLE 1. Semen parameters at baseline by male vitamin D status

Vitamin D Vitamin D
< 20 ng/mL > 20 ng/mL
Parameters (n=26) (n=128) P value
Sperm concentration 19.0 (11.0-52.0) 19.0 (10.2-38.2)  0.504
(million/ml)
Sperm concentration 11/26 (42.3%) 52/128 (40.6%) 0.874
< 15 million/ml
Normal 6.5 (4.0-10.0), 5.0 (2.0-8.0), 0.133
morphology (%) n=22 n=94
Normal 7/22 (31.8%) 41/94 (43.6%) 0.312
morphology < 4%
Total motility (%) 44.7 +£20.2 43.8 £ 16.1 0.908

Total motility < 40%

DNA fragmentation
(SCSA, DNA
fragmentation
index) (%)

DNA fragmentation
> 25%

14/26 (53.8%)
20.4 (13.6-35.1),
n=23

58/128 (45.3%) 0.427
19.7 (14.2-27.9), 0.518
n=112

9/23 (39.1%) 35/112 (31.3%) 0.463
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OBESE WOMEN PRESENT AN INCREASED RISK OF n

OBJECTIVE: To determine whether female body mass index (BMI) is asso-
ciated with an increased risk of miscarriage after euploid embryo transfer.

DESIGN: Retrospective observational multicenter cohort study.

MATERIALS AND METHODS: We analyzed all the PGT-A cases per-
formed in the seven largest IVI clinics in Spain (Barcelona, Bilbao, Madrid,
Malaga, Sevilla, Valencia and Vigo) from January 2016 to April 2019. Pa-
tients in whom at least one euploid embryo was transferred after blastocyst
stage biopsy were considered. Cases of no embryo survival after vitrification
or ovum donation were excluded. We compared clinical and laboratory pa-
rameters among BMI groups considering miscarriage rate (total, clinical
and biochemical) as the main outcome parameter. The study was approved
by the Ethics Committee of the IVIRMA (identification code #1811-FIVI-
089-MC). Statistical analysis was performed using chi-square or ANOVA
test as required. Logistic regression analysis was also applied to the different
BMI categories to control for possible confounders on live birth rates.

RESULTS: Cycles were divided into four BMI groups (kg/m?): under-
weight (<18.5, n=155), normal weight (18.5-24.9, n=2,549), overweight
(25-29.9, n=591), and obese (= 30, n=185). The number of PGT-A cycles
per patient was similar among groups. The main PGT-A indication was
advanced maternal age. Female age was slightly increased in the overweight
group. There were no differences in ovarian stimulation parameters, except
for an increased gonadotropin dosage in the overweight and obese groups.
Fertilization rate, day of embryo biopsy, technique of chromosomal analysis,
number of euploid embryos, number of transferred embryos, and method of
endometrial preparation for embryo transfer (modified natural versus hor-
monally prepared cycles) were similar among BMI groups. Concerning
IVF outcomes, implantation rate, pregnancy rate and clinical pregnancy
rate showed a non-significant trend to poorer results in obese women. How-
ever, miscarriage rates were significantly higher in obese women compared
to normal weight women (22.7 % (CI95% 16.7-28.7) vs 15.1% (CI95%
13.6-16.5), p=0.043), especially due to a significant increase in the clinical
miscarriage rates. Live birth rates were also reduced in obese women (34.3 %
(CI95 27.8-40.7) vs 44.5% (C195 42.5-46.4), p = 0.034). Only female obesity
and day 6 trophectoderm biopsy influenced independently on the reduced
live birth rates.
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CONCLUSIONS: Obese women present higher miscarriage rates and
lower live birth rates than normal weight women after euploid embryo trans-
fer, suggesting other etiologic mechanisms different to aneuploidy.

SUPPORT: No financial support
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THE RELATIONSHIP BETWEEN FEMALE BODY
MASS INDEX (BMI) AND EMBRYONIC EUPLOIDY AS .
DETECTED VIA NEXT GENERATION SEQUENCING
BUT (NGS): A STUDY OF 5,703 CYCLES

Jenna Friedenthal, MD,] Dmitry Gounko, MA,2 Taraneh Gharib Nazem,
MD,” Joseph A. Lee, BA,” Beth McAvey, MD,' Alan B. Copperman, MD'
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Medicine Associates of New York, New York, NY.

OBJECTIVE: Women with an elevated BMI (>25 kg/mz) have been
shown to experience poor reproductive outcomes[1, 2]. Obese patients
are at particularly high risk for adverse pregnancy outcomes[3]. Several
studies have evaluated the impact of BMI on assisted reproductive technol-
ogy (ART) outcomes [4, 5]. However, the association between BMI and rate
of embryo euploidy as determined by NGS has yet to be fully explored. We
sought to assess the impact of BMI on euploid rate (ER) as determined by
NGS.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: The study included patients at an aca-
demic center who underwent in vitro fertilization with intracytoplasmic
sperm injection from 2016 to 2020. BMI (kg/m?) was categorized as follows:
underweight (<18.5), normal weight (18.5-24.9), overweight (25-29.9), and
obese (>30). A secondary analysis that compared obese patients with all
other BMI categories was also performed. Baseline demographics were ob-
tained: age, AMH, cumulative gonadotropin dose (GND), total number of
eggs retrieved, and number of metaphase II (MII) oocytes retrieved. Our pri-
mary outcome was ER as diagnosed by NGS. Secondary outcomes were
maturation rate (MR), fertilization rate (FR), blastulation rate (BR), and bio-
psied blastocyst rate (BBR). Data were analyzed using ANOVA, Kruskall-
Wallis test, chi-square, and logistic multivariate generalized estimating equa-
tion (GEE) regression models to adjust for confounders, with P<0.05 consid-
ered significant.

RESULTS: 4,067 patients underwent 5,703 cycles during the study time
period and were included in analysis. Overweight (n=1,267 cycles) and
obese (n=660 cycles) patients were older, had lower average AMH levels,
required higher cumulative GND, and had significantly fewer total oocytes
and MII oocytes retrieved than patients with a low (n=210 cycles) or normal
(n=3,566 cycles) BMI (P< 0.05 for all).

After adjusting for age, AMH, cumulative GND, and number of oocytes
retrieved, overweight patients demonstrated a slightly higher BR (OR 1.02,
CI 1.01-1.03) compared to patients with normal weight; however, we found
no association between BMI and ER, MR, FR, or BBR (P>0.05 for all).
Additionally, when comparing obese patients with all other BMI groups, af-
ter adjusting for confounders, we found no association between obesity and
ER (OR 1.01, CI 0.98-1.04). There was also no association between obesity
and MR (OR 0.99, C10.98-1.01), FR (OR 0.99, C10.98-1.01), BR (OR 1.01,
CI 0.99-1.03), or BBR (OR 1.00, CI 0.98-1.01).

CONCLUSIONS: In the largest study to date evaluating the association
between BMI and rate of embryonic euploidy as diagnosed by NGS, our re-
sults demonstrated that BMI is not predictive of euploid rate. In particular,
obesity does not appear to result in increased risk of embryonic aneuploidy.
Although mouse models have suggested potentially deleterious effects of
abnormal metabolites from obesity on oocyte quality, spindle formation,
and chromosome alignment, our findings suggest that the detrimental effect
of elevated BMI on pregnancy and ART outcomes may be the result of non-
genomic, endocrine, uterine, or an unspecified alternative etiology.
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TIME-RESTRICTED FEEDING OF NORMAL DIET IN-

OBJECTIVE: Previous studies have revealed that time-restricted feeding
(tRF) reprograms clock gene transcription in peripheral tissues, especially in
the liver and influences metabolic pathways in numerous organs, resulting in
the changes in the phenotypes associated with metabolic diseases that are
characterized in obese male mice. However, the impact of temporally
restricted food access on females especially reproductive capabilities has
not been fully evaluated so far. Here, we investigated reproductive function
of mice fed normal diet either ad libitum or under tRF.

DESIGN: Experimental animal study.

MATERIALS AND METHODS: Mice were fed normal diet (29.9% pro-
tein, 11.6% fat, 58.5% carbohydrates) either ad libitum or under tRF for 11
weeks. They were allowed food access between ZT15.5 (3.5 hr after lights
off) and ZT24 (just before lights on) under tRF. Comparisons of total calorie
intake, body weight and average feeding speed during the period over which
food access was allowed were made between the mice fed ad libitum and un-
der tRF (n=140). Diurnal pattern of mRNA levels of Per2 and Cryl, core
circadian suppressor genes in the liver were compared between ad libitum
and tRF. The numbers and cytoplasmic reactive oxygen species (ROS) levels
of oocytes retrieved after ovarian hyperstimulation and blastulation rates af-
ter IVF were compared between ad libitum and tRF (n=53).

RESULTS: Total calorie intake of tRF mice was significantly lower than
ad libitum (817.6 £+ 43.9kcal vs 866.0 + 31.8kcal, p<0.01). However,
mice fed under tRF was significantly heavier than ad libitum (22.9 £ 1.5g
vs 21.7 + 1.3g, p<0.01). Feeding speed of mice fed under tRF and ad libitum
was 1.25 £ 0.72 kcal/h and 0.48 + 0.36 kcal/h, respectively (p<0.01). The
oscillation of Per2 and Cryl mRNA levels was jumped in tRF mice as
compared to ad libitum. The number of oocytes retrieved from the mice
fed under tRF was similar to ad libitum (21.0 + 3.3 vs 23.3 + 2.6,
p=0.58). However, the ROS level of oocytes retrieved from the mice fed
tRF was significantly higher than ad libitum (p<0.01). The blastulation
rate of fertilized ova from mice fed under tRF was significantly lower than
ad libitum (73.4% vs 89.0%, p<0.01).

CONCLUSIONS: As previously reported in the studies of male obese
mice, time-restricted feeding increased the peak to trough ratio of mRNA
levels of hepatic clock genes. However, body weight was significantly
increased by tRF as compared to ad libitum though total calorie intake was
small. Oocyte developmental competence was also impaired by tRF. Accord-
ing to several reports, eating fast is associated with postprandial high blood
glucose levels that could engender cytoplasmic ROS. It is suggested that
eating fast forced by time-restricted feeding is harmful to reproductive func-
tion and ROS production in the ooplasm is underlying this impairment.

SUPPORT: Part of this work was supported by a grant from the Japan So-
ciety for the Promotion of Science (20K09674 to SH).
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OBJECTIVE: Infertile women who become pregnant are at increased risk
of severe maternal morbidity (SMM), defined by the CDC as indicators of a
life-threatening complication. The degree to which age and medical comor-
bidities compound the risk of SMM among infertile women is unknown. Our

FERTILITY & STERILITY®

goal was to create a pre-conception risk prediction index for SMM among
infertile women.

DESIGN: Retrospective analysis.

MATERIALS AND METHODS: We identified births among infertile
women < 45 years of age using the Optum® insurance claims database
from 2012-2017. Infertile women were identified using infertility diagnosis,
testing, or treatment codes and fertility drug dispensing codes. The primary
outcome was SMM, identified as any indicator from the CDC Index except
blood transfusion alone, which can overestimate true cases. Comorbidities
were selected from prior literature. Multivariable logistic regression was per-
formed on all comorbidities significant in bivariate analyses while adjusting
for education, race/ethnicity and delivery year. A risk score was then created
for each comorbidity in the index. Discrimination of the index was assessed
with an ROC curve.

RESULTS: Among 46,161 births, the overall rate of SMM was 2.4%
(n=1,120). The highest risk comorbidities were bleeding disorders and pul-
monary hypertension, followed by chronic renal and cardiac disease (Table).
HIV, substance abuse, and PCOS were not significant. The AUC for the co-
morbidity index was 0.72.

CONCLUSIONS: We created an index to predict the likelihood that indi-
vidual comorbidities in an infertile woman would lead to SMM. The discrim-
ination of the index was good based on ROC curves. Our goal after further
validation is to develop an open-access online calculator to individualize
SMM risk prediction for infertile patients during pre-conception counseling.

Incidence aRR

Risk Factor of SMM, n (%) (95% CI) Risk Score

Bleeding Disorder 309 (10.25) 5.15 (4.33-6.13) 7
Pulmonary Hypertension 10 (20.83) 5.04 (2.01-12.59) 7
Chronic Renal Disease 68 (6.22) 1.96 (1.43-2.68) 3
Cardiac Disease 242 (6.11)  2.04 (1.67-2.50) 3
Anemia 401 (4.43) 1.56(1.33-1.83) 2
Asthma 148 (4.11)  1.60 (1.29-1.99) 2
Hypertension 184 (5.76)  1.55(1.24-1.94) 2
Age > 40 Years 197 (3.28) 1.37 (1.13-1.67) 1
Neuromuscular Disease 234 (3.79) 1.31 (1.08-1.59) 1
Uterine Fibroids 180 (3.84) 1.39 (1.13-1.71) 1
Gastrointestinal Disease 180 (3.93) 1.26 (1.02-1.56) 1
Prior Cesarean Delivery 116 (3.87) 1.13 (0.87-1.47) NS
Prior Uterine Surgery 101 (4.50) 1.20 (0.92-1.58) NS
(Non-Cesarean)
Connective Tissue Disease 33 (4.11)  0.69 (0.44-1.08) NS
Endometriosis 82 (3.02) 1.02(0.77-1.35) NS
Thyroid Disease 126 (3.21) 1.11 (0.86-1.43) NS
Mental Health Disorder 309 (3.18)  1.14 (0.96-1.35) NS
Diabetes Mellitus 94 (4.14) 1.13 (0.86-1.48) NS

PEDIATRIC AND ADOLESCENT GYNECOLOGY
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Shea Allison Nagle, MPH,” Adam Hunter, MPH,” Evelyn Mok-Lin,
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OBJECTIVE: To assess the influence of gender identity and sexual orien-
tation on the attitudes of transgender and non-binary (TNB) adolescents and
their cisgender siblings toward future parenting options and intentions.

DESIGN: This study used a multiphase mixed methods design through
integration of cross-sectional quantitative data with qualitative data sequen-
tially collected in 2017-2018.
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MATERIALS AND METHODS: TNB adolescents and their cisgender
siblings participated in a one-time, one-on-one semi-structured interview
and survey. Interview data was coded to develop themes that then guided
analysis of the survey data. To assess the fertility attitudes of TNB and their
cisgender siblings, a modified version of the Transgender Youth Fertility At-
titudes Questionnaire (TYFAQ) was utilized. Possible answers to the TYFAQ
survey included “agree,” “maybe,” or “disagree.” Outcomes were treated as
ordinal and associations were analyzed using the Mann-Whitney U test.

RESULTS: A total of 40 participants were included in the analysis (29
TNB adolescents, 11 cisgender siblings). Four major themes were noted
when comparing the two groups: 1) the role of gender identity and gender
dysphoria 2) desire for future economic and social stability 3) perceived per-
sonal reproductive potential 4) future partner’s gamete compatibility. TNB
adolescents were more likely to say they would consider adoption someday
(93% vs 54%, p = .0068). Cisgender adolescents were more likely than TNB
adolescents to say it is important to have biological children (65.5% vs 27%,
p = 0.05). Cisgender boys were more likely to feel pressured by their family
to have biological children than their transmasculine TNB peers (20% vs 0%,
= 0.04). In comparing heterosexual adolescents to those who identify as
lesbian, gay, bisexual, or queer (LGBQ), heterosexual adolescents were
more likely to say it is important to have biological children in the future
(77% vs 18%, p=0.0023). Among TNB adolescents, those currently using
gender-affirming hormones were less likely to think their feelings about chil-
dren might change in the future (p = 0.029). TNB adolescents with a prior
diagnosis of gender dysphoria were more likely to say they wanted to have
kids someday (71% vs 37%, p = 0.003) and less likely to say their family
would be sad if they did not have biological children (0% vs 25%, p =
0.03). TNB adolescents who endorsed parental support were more likely to
say it is not important to have biological children in the future (72% vs
25%, p = 0.05), and those that that do not participate in a support group
were more likely to say their parents would be disappointed if they did not
have biological children (25% vs 0%, p = 0.003).

CONCLUSIONS: Sexual orientation and gender identity are important
factors to consider when assessing an adolescent’s desire for future family
building. TGN youth, on average, express lower desires for biological chil-
dren when compared to their cisgender siblings, which is influenced by their
experience with dysphoria and perception of community support. These fac-
tors should be considered when counseling adolescents on their future
fertility and family building options.
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CIRCULATING INFLAMMATORY MARKERS AND .

OBJECTIVE: Endometriosis is characterized by immune dysregulation.
Limited research, particularly among adolescents and young adults (AYA),
has investigated the association between circulating inflammatory markers
and endometriosis-related pain symptoms.

DESIGN: Cross-sectional analysis of circulating inflammatory markers
from 264 laparoscopically-confirmed endometriosis participants and 275
population-based controls from the Women’s Health Study: from Adoles-
cence to Adulthood, a cohort of primarily AYA women.

MATERIALS AND METHODS: Participants completed the World Endo-
metriosis Research Foundation (WERF) Endometriosis Phenome and Bio-
banking Harmonization Project (EPHect) clinical questionnaire including
items on presence and severity of dysmenorrhea and acyclic pelvic pain. Using
multiplex microarrays, we measured interleukin (IL)-18, -6, -8, -10, -16, tumor
necrosis factor (TNF) «, monocyte chemotactic protein (MCP)-1, -4, chemo-
kine ligand (CCL) 17, and Interferon gamma-induced protein (IP) 10 in plasma
samples collected and processed using the WERF EPHect standards. We used
linear regression to compute age-adjusted geometric mean (GM) marker levels
with 95% confidence intervals (95%CI) for presence and severity of dysmenor-
rhea or acyclic pain among endometriosis cases and controls. We assessed ef-
fect modification by case status using the Wald test statistic.

RESULTS: More severe dysmenorrhea was associated with lower IL-8
levels among both endometriosis cases and controls [cases: IL-8
GMevere=4.02  (95%CI1=3.78-4.27) pg/ml vs. GM;;;y=5.24 (95%
CI=3.96-6.93) pg/ml, Py;¢ng=0.01; controls: GMgeyere=2.93 (2.63-3.27) pg/
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ml vs. GMp1q=3.64 (3.26-4.06) pg/ml, Pyena=0.007; Pinteraction (Pind=
0.15]. MCP-4 levels were lower among cases with severe [GM;eyere=75.9
(68.9-83.6) pg/ml] compared to mild dysmenorrhea [GM,,;q=108 (69.3-
168] pg/ml, Pgenq=0.03], but no trend was observed among controls
(Pine=0.06). TNF« and IL-8 levels were lower among controls who ever
experienced acyclic pain compared to never [TNFa GMeye,=5.98 (5.53-
6.47) pg/ml vs. GM, eye;=6.62 (6.37-6.88) pg/ml, P=0.03; IL-8 GM,y,=2.87
(2.57-3.22) pg/ml vs. GMjever=3.61 (3.41-3.81) pg/ml, P<0.001], with no
association observed for cases (TNFa P;,=0.13; IL-8 P;,,<0.001). MCP-1
levels were higher among endometriosis cases with acyclic pain [MCP-1
GM_eyer=139 (131-148) pg/ml vs. GMever=123 (113-134) pg/ml; P=0.03]
but not among controls (P;,=0.03) and decreased with increasing acyclic
pelvic pain severity for cases but not controls (cases: Pyeng=0.02, P;,,=0.07).
Among cases, MCP-4 levels decreased with increasing acyclic pain severity
(Pyeng=0.04), whereas IL-10 levels increased with increasing acyclic pain
severity (Pyeng=0.05) with no effect modification by case status (P;,>0.12).

CONCLUSIONS: Among AYA participants, IL-18, -8, MCP-1, -4, and
TNF« were associated with the presence and severity of dysmenorrhea and
acyclic pelvic pain, with differential associations by case status for IL-8,
MCP-1, and MCP-4. No associations were observed for IL-6, -10, -16,
CCL-17, or IP-10.
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IDENTIFYING BEST FIT IMPLEMENTATION STRA-
TEGIES FOR IMPROVING FERTILITY CARE FOR .
ADOLESCENT AND YOUNG ADULT (AYA) CANCER
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OBJECTIVE: Oncofertility care remains under-implemented with limited
tools to scale up effective implementation strategies. Guided by the Consol-
idated Framework for Implementation Research (CFIR), the objective was to
systematically assess factors that influence implementation of oncofertility
care and map strategies, particularly electronic health record (EHR) enabled
ones, that fit adult and pediatric oncology care contexts.

DESIGN: Sequential mixed methods study.

MATERIALS AND METHODS: Using purposeful sampling, we recruited
healthcare providers (HCPs) and female AYA cancer survivors from a compre-
hensive cancer center and a freestanding children’s hospital. Participants un-
derwent semi-structured interviews and focus groups based on CFIR.
Thematic analysis was used to develop inductive codes and CFIR provided
deductive codes to characterize barriers and facilitators to oncofertility care
and implementation strategies. Two coders independently coded each tran-
script with a third coder resolving discrepancies by consensus. Developed stra-
tegies were evaluated quantitatively by HCPs for acceptability, appropriateness
and feasibility. Score range for each measure was 1-5; higher scores indicate
more acceptability, appropriateness and feasibility.

RESULTS: We recruited 19 oncology and fertility HCPs and 9 AYA sur-
vivors. We identified barriers and facilitators to fertility care in the CFIR do-
mains of individual, inner setting, outer setting and process, allowing us to
conceptualize oncofertility care in three necessary stages: oncofertility needs
screen, referral and fertility preservation counseling. To fit an adult and pe-
diatric contexts, five implementation strategies were mapped: fertility needs
screen using a Best Practice Advisory (BPA), fertility referral order, televi-
deo fertility counseling, provider audit & feedback (A&F) and a provider
educational session. Mean acceptability, appropriateness and feasibility
scores across strategies were high (Table). Six additional strategies were de-
signed but did not fit our contexts.

Educational
BPA A&F Session
Appropriateness
Score Mean (95% CI) 4.4 (4.1,47) 4.0(3.5,46) 4.7 45,49)
Acceptability 44(4.0,47) 40@34,46) 4.74.5,5.0)
Score Mean (95% CI)
Feasibility 444.2,47) 423.7,46) 4.7 4.5,4.9)

Score Mean (95% CI)
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CONCLUSIONS: Access to oncofertility care remains a challenge for
young cancer patients, in part due to unaddressed barriers and facilitators
across clinical settings. An implementation science approach systematically
assessed oncofertility care, mapped strategies and explored their accept-
ability, appropriateness and feasibility, providing a theory-based approach
and scalable EHR tools to support wider dissemination.
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SERUM MICRORNA’S AS DIAGNOSTIC BIO- .

OBJECTIVE: The prevalence of endometriosis in adolescent girls with
chronic pelvic pain reaches 75%. Despite this high prevalence, diagnosis
of endometriosis in adolescent females remains delayed. Laparoscopy has
diagnostic and therapeutic benefits, but major surgery may not be acceptable
to young patients. The search for noninvasive biomarkers is ongoing.
Recently serum microRNA’s have been shown to have diagnostic value in
adult women. This study assessed levels of several microRNA’s in young
women as potential marker of endometriosis.

DESIGN: This was a prospective study evaluating adolescent subjects
with a clinical suspicion for endometriosis.

MATERIALS AND METHODS: Female subjects ages 14-25 were seen at
the Pediatric/Adolescent Gynecology or Reproductive Endocrinology
Clinics for evaluation of chronic pelvic pain and screened for endometriosis
under an approved IRB protocol. Subjects with surgically proven endometri-
osis or imaging suggestive of the disease were assigned to the endometriosis
group. Subjects who underwent laparoscopy with no endometriosis were as-
signed to the control group. Serum was collected from blood samples, and
miRNAs were extracted. Expression levels of six microRNAs, miR-125b-
5p, miR-150-5p, miR-342-3p, miR-451a, Let-7b, and miR-3613-5p were
determined using quantitative real-time polymerase chain reaction (qRT-
PCR), and normalized to U6 levels. A student t test was used to compare
the clinical characteristics of subjects in the endometriosis and control
groups. The fold-change of miRNAs of endometriosis and control groups
were compared using Mann-Whitney U test. Logistic regression and receiver
operating characteristic (ROC) analysis were performed to determine the
diagnostic power of the combination of these six miRNAs.

RESULTS: Subjects (N=27) who were diagnosed by laparoscopy as well
as imaging were divided into the endometriosis (N=19) or control (N=8)
groups. Of those with endometriosis, fourteen subjects had biopsy proven
pelvic endometriosis and in five subjects endometriosis was diagnosed based
on imaging (endometrioma). Demographics (age, BMI, ethnicity) between
endometriosis and control groups were not statistically significant. The
mean age of subjects was 16.6 and 17.3 years, and BMI 24.1 and 28.2 kg/
m? for the endometriosis and control groups, respectively. The vast majority
of subjects with endometriosis were Caucasian (68.4%) and had stage I-II
disease (78.6%). qRT-PCR results showed increased levels of miR-125b-
5p, miR-150-5p, miR-Let-7b, miR-342-3p and miR-451a, while miR-
3613-5p was decreased. Logistic regression analysis of this training set
showed that a combination of all six microRNAs resulted in the highest
AUC (1.00, p=0.004).

CONCLUSIONS: Endometriosis in girls and young women is highly prev-
alent yet under-diagnosed. A highly sensitive and specific diagnostic test will
have great clinical significance in adolescent females with pelvic pain and
suspicion of endometriosis. This study demonstrated that a combination of
microRNAs, if validated, can be used as an effective diagnostic tool for endo-
metriosis in adolescent females.
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TURNER SYNDROME: UNDERSTANDING INDIVIDU-
ALIZED MEDICAL RISKS DETERMINED BY KARYO-
TYPE SUBGROUP. Vaishnavi Purusothaman, MD, MA,'
Victoria W. Fitz, MD, MSCR,' Jennifer R. Law, MD,
MSCR,' Emma M. Rosen, MSPH,” Mary Peavey, MD'! ]University of North
Carolina, Chapel Hill, NC; 2UNC Gillings School of Public Health, Chapel
Hill, NC.

OBJECTIVE: Turner Syndrome (TS) is the most common sex chromo-
some abnormality in females and is associated with several phenotypic

FERTILITY & STERILITY®

conditions with a high risk of subsequent comorbidity. Numerous karyotypes
are associated with TS, including 45X and 45X/46XX, but there is limited
data regarding the relationship between karyotype and phenotype in TS. In
this retrospective cohort, we aim to characterize the prevalence of congenital
malformations and acquired diseases by karyotype. This information will
allow clinicians to provide individualized counseling to women with TS
based on their specific risks.

DESIGN: Retrospective cohort of patients presenting to the University of
North Carolina Turner Syndrome Clinic from April 2014 to January 2020.

MATERIALS AND METHODS: Patients were categorized into four
exposure groups by karyotype: 45X, 45X/46 XX, miscellaneous karyotypes
with no Y chromosome material, and miscellaneous karyotypes with Y chro-
mosome material. Clinical information and laboratory results, including
prevalence of structural cardiac anomalies, structural renal anomalies, auto-
immune thyroid disease, hypertension, dyslipidemia, celiac disease, renal
dysfunction, growth failure, hearing loss, and being overweight or obese
were collected from chart abstraction. Descriptive statistics were performed
using SAS and prevalence of each outcome was reported. Fisher’s exact
test was used to compare the prevalence of each outcome between the groups.

RESULTS: A total of 105 patients were identified and categorized into
four groups: group 1 (45X, n=38), group 2 (45X/46 XX, n=13), group 3
(miscellaneous with no Y chromosome material, n=43), and group 4
(miscellaneous with Y chromosome material, n=11). The median age
at last visit was 13 (range 1-24). Structural renal and cardiac anomalies
were most prevalent in the 45X group, with a prevalence 51.4%
(P<0.01) and 66.7% (P=0.02), respectively. Growth failure was least
common in patients with 45X/46XX (46.2%), compared to those with
45X (79%), miscellaneous karyotype with Y chromosome material
(100%), and miscellaneous karyotype without Y chromosome material
(79.1%; P<0.05). The prevalence of dyslipidemia, being overweight or
obese, hypertension, liver dysfunction, and hearing loss was similar in
all groups. No patients in our cohort developed glucose intolerance (me-
dian age 15), and only two patients developed renal dysfunction (median
age 14). Similarly, very few patients in the group developed autoimmune
thyroid disease (17/102) and celiac disease (6/96).

CONCLUSIONS: Medical comorbidities vary depending on karyotype
and mosaicism. The 45X karyotype was associated with a more severe struc-
tural phenotype, with a higher prevalence of congenital anomalies and
growth failure. Notably, there was no difference in the metabolic phenotype
between the karyotype groups in our cohort. Providers should be aware of
these individual differences when caring for women with TS.
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PREDICTIVE FACTORS FOR FERTILITY PRESERVA-
TION IN PEDIATRIC PATIENTS WITH PLANNED GO- .
NADOTOXIC TREATMENT. Glory E. Mgboji, BS,'

Christina N. Mitchell, MD,”> Mindy S. Christianson, MD”
Johns Hopkins University School of Medicine, Baltimore, MD; 2Johns Hop-
kins Medical Institutions, Lutherville, MD.

OBJECTIVE: To characterize a female pediatric patient population seen
for fertility preservation consultation at an academic center and to identify
demographic and clinical factors associated with receiving fertility preserva-
tion treatment (FPT).

DESIGN: Retrospective chart analysis.

MATERIALS AND METHODS: We performed an analysis of female pe-
diatric patients seen for fertility preservation consultation at an academic
fertility center between 2005-2019. Fisher exact tests were used to compare
fertility preservation status based on demographic and clinical factors. Logis-
tic regression models were constructed to calculate odds ratios with 95% con-
fidence intervals describing factors associated with fertility preservation.

RESULTS: In the study period, 106 females ages 3-21 were seen for
consultation with a mean age of 16.6 years. Diagnoses included: hematologic
malignancies (41.5%), gynecologic malignancies (9.4%), non-malignant he-
matologic disease (14.2%), other malignancies (31.1%), and non-malignant
conditions (3.8%). Of all patients, 64.2% pursued fertility preservation with
treatments including oocyte cryopreservation (35.8%) and ovarian tissue
cryopreservation (23.6%). Patients who underwent gonadotoxic therapy
prior to consultation had a lower odds of receiving FPT (OR= 0.24, 95%
CI0.10-0.55). Age, race, diagnosis, time elapsed from diagnosis, and median
household income were not significantly associated with odds of FPT.

CONCLUSIONS: Pediatric patients who received prior chemotherapy had
a lower odds of pursuing FPT. This finding emphasizes the need for early
intervention in patients facing gonadotoxic therapies. Additional studies
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are needed to further investigate the implications of these data and to explore
the barriers to early interventions for FPT in these patients.

PRACTICE MANAGEMENT
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NATOR RECOMBINANT HUMAN FOLLICLE-STIMU-
LATING HORMONE (R-HFSH) AND URINARY
HIGHLY PURIFIED MENOPAUSAL GONADOTROPIN
(HMG) BASED ON DATA FROM A LARGE GERMAN
REGISTRY. Klaus F. Biihler, MD,' Robert Fischer, MD,” Edel Falla,
MSC,} Jeroen Luyten, PhD,4 Claudia Roeder, PhD,’ Boyang Bian, PhD.°
Wilma Bilger, PhD,” Monica Lispi, MSc,” Thomas M. D’Hooghe, MD,
PhD’ 'Department of Gynaecology, Jena-University Hospital-Friedrich
Schiller University, Jena, Germany; *MVZ Fertility Center Hamburg
GmbH, Hamburg, Germany; 3IQVIA, London, United Kingdom; ‘KU
Leuven (University of Leuven), Leuven, Belgium; SPharma Value Consul-
ting, Oberwil, Switzerland; SEMD Serono, Inc, Billerica, MA; "Merck Se-
rono GmbH, Darmstadt, Germany; 8Merck KGaA, Darmstadt, Germany;
9Merck Healthcare KGaA, Darmstadt, Germany.

COST-EFFECTIVENESS ANALYSIS OF THE ORIGI-

OBJECTIVE: Recombinant human follicle-stimulating hormone (r-
hFSH) and urinary highly purified menopausal gonadotropin (hMG) are
two treatment options in assisted reproductive technology (ART). We used
outcomes from the real-world setting in Germany (RecDate) to compare
the costs per live birth for r-hFSH and hMG.

DESIGN: Cost-effectiveness analysis.

MATERIALS AND METHODS: All women in the RecDate registry un-
dergoing ART for the first time, receiving either r-hFSH or hMG between
2007 and 2012, were included. Total dose of FSH used, pregnancy and live
birth rates (adjusted for age, body mass index, infertility type, gonado-
tropin-releasing hormone [GnRH] protocol, year and in-vitro fertilisation
centre using propensity score weighting) were extracted. Costs for oocyte
retrieval, embryo transfer, pregnancy and live birth were obtained from pub-
licly available German sources. These clinical outcomes and costs were in-
tegrated in a decision-tree model developed to consider up to three
treatment cycles (each comprising one fresh and related freeze-thaw trans-
fers). The model was used to compare cumulative live birth rates and the
cost per live birth for the two treatments.

RESULTS: Effectiveness data were identified from 48,437 cycles in
28,641 women across 71 centres. r-hFSH was associated with higher cumu-
lative live birth rates per patient compared with hMG after the first treatment
cycle and after up to three consecutive treatment cycles (Table). The lower
total costs for the first cycle and for up to two or three consecutive cycles
in the r-hFSH group were driven by lower medication costs and better repro-
ductive outcomes, translating into a lower cost per live birth compared with
hMG for all cycles (Table).

CONCLUSIONS: In a large German registry (RecDate), r-hFSH was asso-
ciated with higher cumulative live birth rates and lower total costs per patient
compared with hMG. The lower cost per live birth for r-hFSH indicated that
r-hFSH may offer better economic efficiency than hMG.

SUPPORT: Funding: Merck KGaA, Darmstadt, Germany
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SOCIAL MEDIA IN THE TIME OF COVID-19: AN
EVALUATION OF SOCIETY FOR ASSISTED REPRO-
DUCTIVE TECHNOLOGY (SART) MEMBER
CLINICS. Miriam A. Andrusier, M.l:’.H.,I
Seth J. Barishansky, M.D., M.S.”  Elizabeth A. Dilday, M.D.’
Angela K. Lawson, Ph.D.,4 Luis R. Hoyos, M.D.” 'SUNY Downstate Health
Sciences University, Brooklyn, NY; “The George Washington University
School of Medicine and Health Sciences, Washington, DC; 3Department of
Obstetrics and Gynecology, Division of Reproductive Endocrinology and
Infertility, University of California, Los Angeles, Los Angeles, CA; “North-
western University Feinberg School of Medicine, Department of Obstetrics
and Gynecology, Division of Reproductive Endocrinology and Infertility,
Chicago, IL; 5UCLA, Los Angeles, CA.

OBJECTIVE: To evaluate the available COVID-19 content in regard to
fertility care on the social media (SM) platforms from Society for Assisted
Reproductive Technology (SART) member clinics.

DESIGN: Cross-sectional study.

MATERIALS AND METHODS: From March 17-30/2020, following the
release of the first American Society for Reproductive Medicine (ASRM)
COVID-19 recommendations, SART member clinics’ SM platforms
including Facebook and Twitter were examined. The presence of information
on COVID-19, its pregnancy implications, acknowledgement of and compli-
ance with ASRM recommendations, mention of Centers for Disease Control
and Prevention (CDC) risk mitigation strategies and local health department
guidelines, as well as advertisement for telehealth and availability of mental
health resources were queried. Websites were categorized by practice size
(<500 vs. >500 cycles/year), type (academic vs. private) and degree of
statewide COVID-19 burden based on CDC surveillance data (low: O-
1000;2 high: > 1000 diagnosed cases). Group differences were evaluated us-
ing x~.

RESULTS: SM accounts were available from 84% (315/375) of SART
member clinics and were more common among private compared to ac-
ademic clinics [96% (274/286) vs. 46% (41/89), respectively, P<0.05].
No difference was found in the presence of COVID-19 posts when
comparing private and academic clinics [80% (220/274) vs. 78% (32/
41), respectively, P=0.68]. Private clinics were more likely to post indi-
vidualized recommendations rather than ASRM recommendations, and to
advertise the use of telehealth [34% (93/274) vs. 7% (3/41) and 64%
(174/274) vs. 46% (19/41), respectively, P<0.05, all values]. There
was no difference in the advertisement of mental health resources on
SM [31% (86/274) vs. 44% (18/41), respectively, P=0.15]. Larger
compared to smaller clinics were more likely to provide information
on COVID-19, its pregnancy implications, and to acknowledge ASRM
recommendations, CDC risk mitigation strategies and local health depart-
ment guidelines on SM [86% (112/130) vs. 76% (140/185); 49% (64/
130) vs. 34% (62/185); 49% (64/130) vs. 34% (62/185); 59% (77/130)
vs. 42% (77/185) and 33% (43/130) vs. 22% (40/185), respectively,
P<0.05, all values]. Larger clinics were also more likely to advertise tel-
ehealth and mental health resources on SM [71% (92/130) vs. 55% (101/

TABLE. Cumulative live birth rates and costs per complete treatment cycles 1-3 (fresh and frozen embryo transfers) with r-hFSH and hMG (2007-2012)

Treatment cycle 1 (n=28,641)

Treatment cycle 1 and 2 (n=7,296)

Treatment cycle 1, 2 and 3 (n=1,783)

r-hFSH hMG Difference r-hFSH hMG Difference r-hFSH hMG Difference
Live birth (%) 24.9 224 2.5 41.7 37.7 4.0 51.5 47.0 4.5
Medication costs (€)* 972 1,072 -99 1,703 1,904 -201 2,270 2,571 -302
Total costs (€)° 9,547 9,579 -32 14,790 15,017 —226 17,324 17,757 —433
Cost per live birth (€) 38,341 42,763 35,449 39,845 33,630 37,753

* Gonal-f and Menogon HP/Menopur, based on the total dose (IU) and duration of controlled ovarian stimulation. T r-hFSH/hMG acquisition, IVF preparation,

oocyte retrieval, embryo transfer, pregnancy and live birth costs.
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185) and 42% (54/130) vs. 27% (50/185), respectively, P<0.05, all
values]. Clinics in high COVID-19 burden states were less likely to
follow ASRM recommendations compared to clinics in low burden states
[36% (56/154) vs. 50% (80/161), respectively, P<0.05].

CONCLUSIONS: Use of SM accounts for dissemination of COVID-19
related information was common among SART member clinics with SM
presence. However, academic clinics were less likely to have any, and
when they did, less likely to offer telehealth, possibly hindering care for their
patients. Conversely, larger clinics were more likely to provide pertinent in-
formation and advertise telehealth and mental health resources. Private,
smaller and high COVID-19 burden clinics were less likely to report compli-
ance with ASRM recommendations.
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VERSUS IN-PERSON FOR NEW PATIENT VISITS IN
A FERTILITY PRACTICE. Vinita M. Alexander, MD,'
Allison Schelble, MD,' Kenan Omurtag, MD? ]Washington
University in St. Louis, St. Louis, MO; “Washington University School of
Medicine, St. Louis, MO.

TRAITS OF PATIENTS SEEN VIA TELEMEDICINE

OBJECTIVE: Integration of telemedicine (TM) into reproductive endocri-
nology and infertility (REI) is quickly occurring due to changes in the prac-
tice environment and recently, COVID19. However, no US studies have
investigated telemedicine’s impact on REI practices. This study aimed to
evaluate differences in demographics, time to treatment initiation, clinical
outcomes, and dropout rates between patients using telemedicine relative
to in-person (IP) visits.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: All new patients seen via TM (between
June 2017 to February 2020) at an academic practice were compared with
control new IP visits (seen in 2019). The following were evaluated for
each new patient encounter by visit type (TM or IP): demographics, cancel-
lation, distance to clinic, infertility diagnosis, duration of infertility, time to
treatment initiation, number of clinic-contacts (i.e. number of e-messages or
phone calls from patient) prior to treatment start, and dropout rate. We per-
formed t-test analysis by group for continuous independent variables and
Chi-square analyses by group for categorical independent variables. Binary
logistic regression analysis was performed to estimate the odds of initiating
treatment in the TM group.

RESULTS: Seventy-one patients were identified in the TM group, and
71 followed in the IP group. The average age of the IP and TM groups
was similar, at 33.5 + 5.0 and 33.2 £ 5.2, respectively (p=0.723). There
were no differences between groups in the following: BMI (p=0.723),
area deprivation index (p=0.235), and treatment recommended (e.g.
ovulation induction, IVF, surgery, etc.) (p=0.475). There were no differ-
ences between the TM and IP groups in: treatment dropout rates
(p=0.075), cancellation rates (p=0.379), time to treatment initiation
(mean 74.82 days in TM group; 77.5 days in IP group; p = 0.315),
or number of times the patient contacted the clinic prior to treatment
start (p=0.153). Of those who became pregnant, time to positive preg-
nancy test was not significantly different between the TM (n=I11,
mean 176.4 days) and IP groups (n=19, mean 226.45 days)
(p=0.368). Compared to IP patients, TM patients were significantly
more likely to live further away (mean 223.6 miles vs 69.28 miles, p
= 0.006) and have a longer duration of infertility (mean 41.9 months
vs 19.49 months, p = 0.006). The lengths of TM appointments were
significantly shorter than IP visits (mean 56.3 £ 9.1 minutes vs 59.3
+ 4.6 minutes, p < 0.001) and much less likely to contain documenta-
tion of height or weight (»p=0.001). In the TM group, age and distance
from clinic were not significantly associated with likelihood of dropping
out of treatment (p=0.467).

CONCLUSIONS: Telemedicine appears to be of particular interest to pa-
tients who live further from clinics and have longer durations of infertility,
and it could help reduce visit times. Patients seen in person and via telemed-
icine are equally likely to pursue treatment. Telemedicine consultation for
new-patient visits is feasible in REI practice and is especially useful in areas
with limited access to fertility specialists and beyond in a post-COVID land-
scape.
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MAKING IT (NET)WORK: A SOCIAL NETWORK
ANALYSIS OF “FERTILITY” ON TWITTER BEFORE
AND DURING THE COVID-19
PANDEMIC. Meghan Brooke Smith, MD,I
Jennifer K. Blakemore, MD,2 Jacqueline Ho, MD MS,! James A. Grifo,
MD, PhD? 1University of Southern California, Los Angeles, CA; >NYU Lan-
gone Prelude Fertility Center, New York, NY.

OBJECTIVE: To characterize activity, text sentiment, and online commu-
nity characteristics regarding “fertility” on Twitter (TW) before and during
the COVID-19 pandemic using social network analysis (SNA).

DESIGN: Cross sectional study.

MATERIALS AND METHODS: SNA uses graph theory to understand
structure, flow, content, and relationships of networks among individuals.
SNA was performed using NodeXL, a software platform that performs social
network and content analysis. The search term “fertility” on TW was inves-
tigated during the weeks of February 20-27", 2020 (Pre-COVID) and April
29™-May 6™, 2020 (during-COVID). User demographics, tweet content, and
characteristics of the network were collected and analyzed during these time
periods. These included: # users (vertices); edges (connections, defined as
unique and total); self-loops (tweet without connection to another user); con-
nected components (groups of users communicating back and forth
frequently); maximum vertices in a connected component (largest group
size); maximum and average geodesic distance (number of tweets to connect
two users in the network); graph density; positive and negative sentiment
tweets; top 5 hashtags; and top 5 word pairs. Statistical analyses included
a z-ratio for comparison of proportions, with p<0.05 considered significant.

RESULTS: There were 1426 unique users and 401 groups in the pre-
COVID data compared to 1492 unique users and 453 groups in the during
—COVID data. There was no difference in the number of total connections
[96.8% (1381/1426) vs 96.0% (1433/1492), p=0.25] or self-loops [20.0%
(286/1426) vs 22.1% (329/1492), p=0.19]before and during the COVID-
19 pandemic. The percentage of unique connections per user decreased dur-
ing COVID-19 [91.6% (1381/1508) pre-COVID vs 83.3% (1433/1720) dur-
ing COVID, p<0.0002]. The average and maximum distance between users
in the community increased during COVID (maximum: 5 pre-COVID, 8 dur-
ing-COVID; average 1.95 pre-COVID, 2.43 during-COVID). The percentage
of positive sentiments per total number of tweets increased during COVID
[58.1% pre-COVID (773/1331) vs 64.3% (1198/1863) during-COVID,
p<0.0004]. The overall character of the TW fertility social network remained
constant at both time points with a broadcast “spoke and out wheel” shape.
The top 5 hashtags changed during COVID to include COVID19. The top
word pairs changed from “family, hereditary; parents, children” to “fertility,
treatment; healthcare, decisions.”

CONCLUSIONS: Despite the challenge to the fertility community amidst
COVIDI19, overall TW sentiment regarding fertility was more positive during
than before the pandemic. Top hashtags/word pairs changed to reflect the
emergence of COVID and the unique healthcare decision making challenges
faced. While the character, # of users, and total connections remained con-
stant, unique connections and distance between users changed to reflect
more self-broadcasting and less tight connections. Given no change in
network structure where time at home could have led to increased social me-
dia (SM) use, further study is needed to leverage SM in these situations.

References: None

SUPPORT: None
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PATIENT PREFERENCES FOR FOLLOW-UP OF
GENDER AFFIRMING HORMONE
THERAPY. Erin Inman, MD," Daria Stelmak, BS,'
Emily K. Kobernik, MPH, MS,! Juan J. Andino, MD, MBA,2
Daphna Stroumsa, MD, MPH, MSc,' Molly B. Moravek, MD, MPH,'
John F. Randolph, Jr., MD' 1University of Michigan, Ann Arbor, MI; >Mich-
igan Medicine, Ann Arbor, MIL.

OBIJECTIVE: Approximately 1.4 million people in USA identify as trans-
gender and a large portion (78%) of these will seek out gender-affirming hor-
monal therapy (HT). Given ongoing discussions about who should provide
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HT, our objective was to characterize patient preferences about which pro-
viders they seek for HT care and how follow-up can be provided.

DESIGN: Prospective cross-sectional survey.

MATERIALS AND METHODS: Between May to October 2019 a survey
was administered at a Midwest tertiary medical center’s outpatient clinics
prior to implementation of telemedicine. Adult patients 18 years or older
initiating or continuing gender affirming hormone therapy were included.
The 38-item survey included questions on demographics, barriers to care,
and preference for HT follow-up care. All physicians were reproductive
endocrinology and infertility physicians or general obstetrician-gynecolo-
gists specialized in gender-affirming care. Interest for telemedicine was
measured using a likert scale (1, strongly not interested to 5, strongly inter-
ested). Bivariate analysis was performed to compare demographic character-
istics and survey responses across patient interest in telemedicine.
Multivariable logistic regression was used to identify patient factors indepen-
dently associated with interest in telemedicine.

RESULTS: Among 111 patients, 70.3% (n = 78) self-identified as trans-
gender, 5.4% (n = 6) as gender queer, non-binary, or gender-nonconforming,
17.1% (n =19) as female, and 7.2% (n = 8) as male. Regarding follow-up for
HT care, 63.1% (n=70) preferred an in-person visit with a specialist followed
by 21.6% (n = 24) video visit with their specialist. Only 15.3% (n = 17) of
patients preferred follow-up with a primary care provider (PCP). 29% (n=31)
reported that they would never feel comfortable transitioning care, and the
most common concern patients had in transitioning care to their PCP was
the expertise of the provider (64.0%, n = 71).

Notably, 52.3% (n = 58) of patients were interested in a video visit (4 or 5
on a Likert scale). Factors associated with interest in telemedicine included
identifying as a transgender man (OR 3.94, 95% CI [1.24-12.53]), minority
race/ethnicity (OR 6.71 [1.79- 25.17]), no need to travel (OR 3.34, [1.14-
9.85]), no concerns about video visits (OR 14.66, [4.34-49.56]), and concern
about their PCP offering a broad range of gender services (OR 8.63, [2.41-
29.67]). Age, income, education, and insurance providers were not signifi-
cantly different among patients interested in telemedicine and those who
were not interested.

41% of patients (n=46) had no concerns regarding the use of video visits
for follow-up. The most common concern chosen by patients was a prefer-
ence for in-person communication (50.5%, n=56).

CONCLUSIONS: Patients presenting for HT follow-up prefer continued
care with a specialist as opposed to a PCP. Prior to implementation, a major-
ity of patients were interested in telemedicine. As such, video visits are a
feasible way for specialists to offer continued management of gender affirm-
ing HT to their patients.
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TION OF SREI MEMBERS: AN SREI COMMITTEE
REPORT. Laurel Stadtmauer, MD, PhD,] Paula Amato,
MD,” Seifeldin Sadek, MD," Elizabeth A. McGee, MD,’
Brooke Rossi, MD,4 Bradley S. Hurst, M.D.” 'Jones Institute, Norfolk,
VA; 2Oregon Health & Science University, Portland, OR; 3University of Ver-
mont Larner College of Medicine, Burlington, VT; “Ohio State University
Medical College, Columbus, OH; SCarolinas Medical Center Atrium Health,
Charlotte, NC.

SURVEY OF CURRENT PRACTICE AND SATISFAC-

OBJECTIVE: To identify the current practice and satisfaction of reproduc-
tive endocrinologists in the U.S.

DESIGN: Cross-sectional survey.

MATERIALS AND METHODS: Cross-sectional survey including 37
questions assessing practice patterns/metrics, compensation, and physician
satisfaction. Survey invitations were emailed 3 times in the 4th quarter of
2019 to 982 full members of Society for Reproductive Endocrinology and
infertility (SREI). This survey was exempt from IRB approval as it was
voluntary and anonymous. Results were compared to a similar SREI survey
sent to SREI members in 2014 published by Barnhart et al. in 2016. Contin-
uous data were expressed as mean +SD.

RESULTS: 314 individuals responded (32%): 48% women and 51% men,
a 10% increase in women compared to 2014. 78% were Caucasian, median
age range was 51-60 years, and the median years of practice 18 years.

Respondents worked a mean of 51 hours per week. 43% work in academia,
40% in private groups, 12% corporate or hospital owned practice, and 5%
solo practice, which represents a 6% increase in the proportion of corporate
practices from the prior survey; 29% have left academics a to join a private
practice, while only 8% have left private practice for an academic position.
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The mean practice size was 7.6 £5.2, increased from 5.5 in 2014. 66%
expect to add more physicians within five years. A mean of 617 £914 fresh
IVF cycles were performed annually, compared to 470 previously. Surgery
volume varies widely, with the mean number of major and minor cases at
19.91+41.7, and 21.1 £47.9, respectively, per practice.

The mean reported compensation was $493,118.18 +93813.60 up from
$400,512 in 2014 with a median salary of $400,000. 39% are salaried, for
41% compensation is revenue-based and the remainder receive compensa-
tion based on a combination of factors. 66% feel that their compensation is
fair, and 13% are considering leaving their position due to compensation.
31% were equity partners (down from 44%), and 27% report that their prac-
tice offers partnership in a mean of 3.1 years.

35% felt very positive about the current state of the specialty of REI, and
42% felt somewhat positive. 78% had a positive professional morale,
decreased from 85% in 2014. 68% report that patient interaction is the
most satisfying part of their job, and the least satisfactory is work schedule
for 48%. 91% would again choose REI as a career.

CONCLUSIONS: Based on the 2019 SREI membership survey, the
morale in our sub-specialty remains high. It is a predominately middle-
aged Caucasian specialty, but the number of female physicians has increased.
Average compensation has increased compared to 2014, and the number of
IVF cycles performed per group has increased. The number of REI’s in aca-
demic practice remained stable compared to 2014.

Acknowledgment: The authors would like to thank the SREI Board of Di-
rectors and Members for supporting this report.

References: Barnhart KT, Nakajima ST, Puscheck E, Price TM, Baker VL,
Segars J.Fertil Steril. 2016 May;105(5):1281-1286. https://doi.org/10.1016/j.
fertnstert.2015.12.135. Epub 2016 Jan 13.Fertil Steril. 2016. PMID:
26774576
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SAFETY EVALUATION OF A NOVEL PROGESTERONE
VAGINAL RING (PVR) IN LUTEAL PHASE SUPPORT:
SARA TRIAL RESULTS. Laurel Stadtmauer, MD, PhD,'
Vicki L. Schnell, MD, John K. Park, MD,’
Cristin C. Slater, MD," Eric D. Foster, PhD,” Sarah A. Grover, MBBS,’
Patrick W. Heiser, PhD’ 'Jones Institute, Norfolk, VA; 2Center of Reproduc-
tive Medicine, Houston, TX; 3Carolina Conceptions, Raleigh, NC; “Idaho
Center for Reproductive Medicine, Boise, ID; 5Ferring Pharmaceuticals,
Inc, Parsippany, NJ.

OBJECTIVE: To assess the safety and tolerability of the PVR after imple-
mentation of manufacturing enhancements via comparison to the similarly
designed pivotal phase 3 trial which established the safety and efficacy of
once-weekly PVR relative to daily 8% progesterone vaginal gel (Stadtmauer
2013).

DESIGN: Prospective, open-label, single-arm, multi-center trial.

MATERIALS AND METHODS: Women aged 18-34 years old with body
mass index <38 kg/m2 and diagnosed with tubal, idiopathic, male factor,
ovulatory dysfunction, or endometriosis-linked infertility underwent ovarian
stimulation with highly purified human menotropin (HP-hMG) at a fixed
dose of 225 IU/day, followed by adjustments according to individual
response in a standardized long agonist protocol. Weekly administration of
the PVR started the day after oocyte retrieval (OR) followed by fresh blasto-
cyst transfer according to ASRM guidelines (2017) and continued for up to
10 weeks. The primary endpoint was the cumulative rate of any spontaneous
abortion, defined as two positive 3-hCG tests but followed by observation of
any empty intrauterine gestational sac or one without a fetal heartbeat or
absence of viable fetuses up to 12 weeks after OR.

RESULTS: Across 14 U.S. trial sites, 254 evaluable subjects were treated
with PVR. Mean subject age was 30.8 years, BMI 26.5 kg/m?, AMH 2.8 ng/
mL, and FSH 7.0 mIU/mL. Adverse events (AEs) occurring in >5% of the
population included nausea (8.7%) and headache (5.1%). Incidence of prede-
fined vaginal/cervical AEs of special interest was low (2.0%), comprised of 6
events of vaginal bleeding, 3 events of vulvovaginal pain, and 1 event of cer-
vix disorder. Fresh embryo transfer after IVF/ICSI was performed in 243
(95.7%) of the 254 exposed subjects. The mean number of oocytes
retrieved/subject was 11.3, resulting in 4.3 day 5 blastocysts and 3.0 good
quality day 5 blastocysts. Biochemical abortion rates were 10.3%. The
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primary objective was met, with a cumulative spontaneous abortion rate of
7.4% with upper bound of the 95% confidence interval (CI; 4.4%, 11.5%)
below the predefined threshold of 15.0% set based upon the observed
10.0% rate (CI 7.6%, 12.8%) in the pivotal trial (Stadtmauer 2013). Clinical
pregnancy rates were 43.2% at 10 weeks post OR.

CONCLUSIONS: This trial established a safety bridge between PVR pro-
duced via enhanced manufacturing processes and the legacy PVR based upon
a rate of spontaneous abortion comparable to that observed in the pivotal
phase 3 trial. Weekly administration of the PVR was well-tolerated with
good pregnancy outcomes associated with its use in conjunction with HP-
hMG stimulation. Based upon demonstrated safety and efficacy coupled
with more convenient dosing than existing therapeutics, PVR offers an
important option for luteal phase supplementation.

References: Stadtmauer, L., Silverberg, K.M., Ginsburg, E.S., Weiss, H.,
Howard, B. Progesterone vaginal ring versus vaginal gel for luteal support
with in vitro fertilization: a randomized comparative study. Fertil Steril.
2013;99:1543-1549.
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TECHNOLOGY FOR PREIMPLANTATION GENETIC
TESTING (PGT) IMPROVES PREGNANCY OUT-
COMES IN SINGLE THAWED EUPLOID EMBRYO
TRANSFER CYCLES (STEET). Julia Buldo-Licciardi, M.D.,'
Mike Large, Ph.D.,”> David H. McCulloh, Ph.D.,> Caroline McCaffrey,
PhD,* James A. Grifo, MD, PhD’ 'Hackensack University Medical Center,
Hackensack, NJ; 2CooperSurgical, Houston, TX; SNYU Langone Fertility
Center, New York, NY; “NYU Langone School of Medicine, New York,
NY; SNYU Langone Prelude Fertility Center, New York, NY.

SECOND GENERATION ARTIFICIAL INTELLIGENCE

OBJECTIVE: To evaluate whether the use of artificial intelligence tech-
nology in PGT (PGTai) improves STEET pregnancy outcomes.

DESIGN: Retrospective cohort study in single university-based fertility
center.

MATERIALS AND METHODS: Three next generation sequencing
(NGS) platforms were compared in analyzing trophectoderm biopsies: stan-
dard NGS, NGS with first generation artificial intelligence (PGTai 1.05M
Technology Platform) and NGS with second generation artificial intelligence
(PGTai 2.0°™ Technology Platform). PGTai 2.0 utilizes proprietary low-pass
SNP calling mechanisms to confirm or reject non-diploid copy number re-
gions of interest. Outcomes included rates of implantation, clinical preg-
nancy, biochemical pregnancy, spontaneous abortion and ongoing
pregnancy and/or live birth (OP/LBR). OP/LBR was defined as pregnancies
greater than 20 weeks over total number of STEETs. Significant differences
were calculated using chi-squared test.

RESULTS: The OP/LBR was significantly higher in the PGTai 2.0 group
compared to standard NGS (128/182 (70.3%) vs. 328/529 (62.0%)). PGTai
2.0 vs. NGS showed increased implantation rates (151/182 (82.9%) vs.
415/529 (78.4%)) and clinical pregnancy rates (141/182 (77.4%) vs. 379/
529 (71.6%)), but the differences did not reach significance. PGTai 2.0 vs.
NGS decreased biochemical pregnancy rates (7/151 (4.63%) vs. 36/416
(8.6%)) and spontaneous abortion rates (16/141 (11.3%) vs. 47/329
(12.4%)), but these differences did not reach significance. Outcomes in the
PGTai 1.0 group were similar to standard NGS.

CONCLUSIONS: The goal of PGT is to increase live birth rates per
retrieval and PGT using second-generation artificial intelligence technology
with NGS significantly improves pregnancy outcomes over standard NGS
and PGTai 1.0. Larger scale analysis will determine if this next generation
of PGTai provides improved diagnostic precision by decreasing the percent-
age of false positive results, which may narrow the number of embryos diag-
nosed as mosaic.

References: Friedenthal J, Maxwell S, Munne S, Kramer Y, McCulloh D,
McCaffrey C, Grifo J. Next Generation sequencing for preimplantation ge-
netic screening improves pregnancy outcomes compared with array compar-
ative genomic hybridization in single thawed euploid embryo transfer cycles.
Fertility and Sterility Vol.109, No.4, April 2018 0015-0282.

Munne S, Blazek J, L Michael, Martinez-Ortiz P, Nisson H, Liu E, Tarozzi
N, Borini A, Becker A, Zhang, J, Maxwell S, Grifo J, Babariya D, Wells D,
Fragouli E. Detailed investigation into cytogenetic constitution and preg-
nancy outcome of replacing mosaic blastocysts detected with the use of
high-resolution next-generation sequencing. Fertility and Sterility Vol 108,
No. 1, July 2017 0015-0282.
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USE OF FROZEN DONOR OOCYTES ARE ASSOCI-
ATED WITH A DECREASED LIVEBIRTH RATE
COMPARED TO FRESH DONOR OOCYTES: A SART
DATABASE  ANALYSIS. Channing Burks, MD,'
Kristin Van Heertum, MD,2 Alexandra C. Purdue-Smithe, PhD,"
Sunni L. Mumford, PhD,? Rachel S. Weinerman, MD' 'University Hospitals
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OBJECTIVE: To evaluate the pregnancy and perinatal outcomes of em-
bryos derived from fresh and frozen donor oocytes.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: The SART database was used to identify
all donor oocyte cycles that resulted in a fresh embryo transfer during 2014
and 2015. Gestational carrier cycles were excluded. Generalized linear
regression models were used to compare pregnancy and perinatal outcomes
of pregnancies after fresh embryo transfer of embryos that were derived from
fresh compared to frozen donor oocytes. Models were adjusted for the
following factors: maternal age, BMI, current smoking status, parity, infer-
tility diagnosis, prior IVF attempt, ICSI, assisted hatching, number of em-
bryos transferred, multiple gestation and fetal heart reduction. Live birth
rate was the primary outcome. Secondary outcomes include miscarriage
rate and birthweight.

RESULTS: There were 14,972 embryo transfer cycles analyzed; 11,482
cycles (76.7%) utilized embryos derived from fresh and 3,490 cycles
(23.3%) utilized embryos derived from frozen donor oocytes. The mean
ages of oocyte donors and intended parent recipients were 26.3 years
(£SD 3.6) and 41.4 years (£SD 5.4) respectively. On initial comparison of
embryos derived from fresh and frozen donor oocytes, the live birth rate
was 41% and 42% respectively. However, once the data was adjusted for
the above factors, a significant decrease in live birth was observed with em-
bryos derived from frozen donor oocytes (aRR 0.85, 95% CI1 0.8-0.89). A sig-
nificant increase in biochemical pregnancy loss was noted with embryos
derived from frozen donor oocytes (5.6 [fresh] vs 8.6% [frozen], aRR 1.29,
95%CI 1.08-1.53). There was no difference in the proportion of clinical
miscarriage between the two groups (12.6 vs 17.4%, aRR 1.06, 95%CI
0.95-1.19). Additionally, there was no difference in low birthweight (32.9
[fresh] vs 29.5% [frozen], aRR 0.98, 95%CI 0.89-1.07) or large for gesta-
tional age infants (4.6 vs 6.2%, aRR 1.27, 95%CI 0.96-1.69) between the
two groups. This remained true when singletons were analyzed separately
for both low birthweight (11.8 vs 12.6%, aRR 1.17, 95%CI 0.93-1.46) and
large for gestational age (7.8 vs 9.4%, aRR 1.25, 95%CI 0.94-1.65).

CONCLUSIONS: The use of frozen donor oocytes has become an increas-
ingly popular option in recent years for patients electing to use donor egg.
This study, reassuringly, does not suggest a difference in birthweight between
fresh and frozen donor oocytes. However, these results do indicate an
increased risk for biochemical pregnancy loss and a decrease in live birth
rate with frozen donor oocytes. This finding deserves further research in or-
der to optimize the use of frozen donor oocytes in clinical practice.
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OBJECTIVE: Poor quality oocytes frequently fail to fertilise or produce

embryos that arrest during their first days of culture in vitro. Oocyte cyto-
plasmic dysfunctions (including, but not limited to mitochondria) have
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been indicated as a major cause of this problem. Since maternal spindle trans-
fer (MST) allows replacement of the entire cytoplasm of an affected oocyte, it
holds promise for the enhancement of embryonic development. Recent
studies in the mouse and in human oocytes donated for research have
confirmed the technical feasibility of MST and provided reassurance con-
cerning safety. Here we present results from the first registered pilot trial aim-
ing to reveal whether MST has potential to overcome infertility caused by
poor oocyte quality.

DESIGN: This pilot trial ISRCTN 11455145) was restricted to 25 pa-
tients, selected based on their multiple previous failed IVF attempts, in
each case associated with massive embryo development arrest. Female age
over 40y/o and severe male factor were exclusion criteria. Procedures were
authorized by the National Authority of Assisted Reproduction (437/
23.9.2016) and approved by the Hospital’s IRB. Informed consent was ob-
tained from patients and donors to conduct all procedures and follow-up
the children born.

MATERIALS AND METHODS: The meiotic spindle from patient’s oo-
cytes was isolated in a minimal cytoplasmic volume and transferred to a pre-
viously enucleated donor oocyte. MST oocytes were inseminated by ICSI
and cultured up to 6 days in a time-lapse incubator. Good morphology blas-
tocysts underwent biopsy, aneuploidy testing and analysis of mitochondrial
DNA (mtDNA) carryover levels. SNPs analysis and DNA fingerprints were
used to confirm the origin of the nuclear genome and mtDNA in biopsied
samples, amniotic fluid and somatic tissues of resulting children.

RESULTS: A total of 25 MST cycles were performed in patients with an
average age of 37.1 y/o and a mean number of previous failed IVF attempts of
5.7 (min 3 and max 11). The mean number of MII oocytes used for MST per
patient was 4.4. MST was applied successfully in 113 of 123 oocytes (91.9%)
used. Normal fertilization was confirmed in 76.1% (86/113) of injected oo-
cytes and 52 of these developed into good quality blastocysts (60.5%). Ge-
netic screening revealed 50% (26/52) of embryo biopsy specimens to be
euploid and mtDNA carryover levels <1%. In 16/25 cases, at least one
euploid blastocyst of good morphology was obtained. Thus far, single blas-
tocyst transfers were performed in 9 patients, resulting in 6 clinical pregnan-
cies (66.7%). Two patients have delivered a healthy child and 3 more
pregnancies are ongoing. Genetic analyses of the biopsied cells, amniotic
fluid and samples collected after birth (blood, urine, saliva, cord blood,
placenta) confirmed the parentage of the children and the origin of the
donated mtDNA. Follow-up studies are being performed on the children
born.

CONCLUSIONS: Given the difficult reproductive history of the patients,
results are encouraging. However, more carefully controlled pilot trials and
follow-up studies are needed to provide more insights into the efficacy of
MST to overcome infertility.

0-173 2:50 PM Monday, October 19, 2020

BRYOS AVAILABLE FOR TRANSFER: A RARE PHE-
NOMENON IN PREIMPLANTATION GENETIC
TESTING FOR ANEUPLOIDY (PGT-A) CYCLES USING
TARGETED NEXT GENERATION SEQUENCING
(NGS). Tarek K. Khader, MD,! Julia G. Kim, MD, MPH,’
Jason M. Franasiak, MD, HCLD/ALD,'; Yiping Zhan, Ph.D,4 Emre Seli,
MD,? Richard Thomas Scott, Jr., MD” 'Yale School of Medicine, New Ha-
ven, CT; ’IVIRMA New J ersey, Basking Ridge, NJ; 3IVI-RMA New Jersey,
Basking Ridge, NJ; “The Foundation for Embryonic Competence, Basking
Ridge, NJ.

ONLY SEGMENTAL OR MOSAIC ANEUPLOID EM-

OBJECTIVE: Use of next generation sequencing (NGS) for preimplanta-
tion genetic testing for aneuploidy (PGT-A) improves resolution for detect-
ing segmental aneuploidy (SEG) and mosaicism (MOS). However, these
additional categories create difficult management decisions when the only
available embryo for transfer falls into one of these categories. With this in
mind, this study sought to investigate: 1) how often the only available embryo
carries a SEG or MOS diagnosis, and 2) whether this risk is modified by age
and the number of embryos tested in a cohort.

DESIGN: Retrospective cohort.

MATERIALS AND METHODS: All cycles at a single center utilizing tar-
geted NGS-based PGT-A between July 2016 and December 2019 were
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included in the analysis. Each embryo’s PGT-A result was placed into 1 of
4 categories: 1) aneuploid (at least 1 whole chromosome aneuploidy present),
2) SEG (no whole chromosome aneuploidy, but deletion or duplication pre-
sent), 3) MOS (no whole chromosome aneuploidy or segmental present, but
mosaic range diagnosis present), and 4) euploid (no abnormalities). Only
euploid, SEG, and MOS embryos were considered eligible for transfer.
The percentage (%) of cycles in which the only eligible embryo for transfer
carried a SEG or MOS diagnosis was then calculated for the entire study pop-
ulation, according to female age, and according to the number of embryos in
a given cohort. The relationship between female age and each diagnostic
category was also evaluated using logistic regression.

RESULTS: A total of 7,220 retrieval cohorts resulting in 34,717 embryos
were evaluated. The overall prevalence of aneuploidy, SEG, and MOS per
embryo were 29.4%, 7.3%, and 3.3% respectively. Female age was strongly
associated with the presence of whole chromosome aneuploidy (p<0.0001).
The older the female subjects’ age the lower were the SEG or MOS results
rate (p<0.001). The number of cycles in which the only available embryo
contained a SEG or MOS was 2.5 and 1.2 percent respectively across the
entire cohort. The risk was similar across all ages and never exceeded 7.2
and 2.5 percent respectively in any age year. The percent of SEG only or
MOS only cycles decreased as number of embryos in the cohort increased
and was <1% when at least 5 embryos were available for testing.

CONCLUSIONS: Few PGT-A cycles analyzed by NGS result in a sce-
nario where the only available embryo for transfer carries a SEG or MOS
diagnosis. This low risk is consistent across all age groups and in our cohort
female age was inversely associated with risk of SEG or MOS diagnosis.
These findings are relevant in guiding pre-cycle PGT-A counseling and ex-
pectations.
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ENHANCING CELL INJECTION SYSTEMS BY REAL
TIME CONFIRMATION OF CYTOPLASMIC
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OBJECTIVE: Visual assessment of true cell penetration with a microin-
jection pipette is not always feasible due to cloudy solutions, adjacent cells,
and light microscopy wavelength limitations. This is especially true for
microinjection in bovine oocytes and zygotes due to their cytoplasmic opac-
ity. We hypothesized that an increase in electrical resistance upon bovine
zygote plasmatic membrane piercing can serve as a real-time tool to confirm
cell penetration and embryo viability.

DESIGN: Experimental study.

MATERIALS AND METHODS: In the first part of the study, the minimal
electrical resistance increase (min4R [M]) that occurs when penetrating
visually viable zygotes (compared to non-viable ones) was determined.
Bovine zygotes were produced by in vitro fertilization. Electrical resistance
of the microinjection pipette tip was measured continuously throughout the
procedure. ROC analysis was performed. In the second part of the study,
the ability of the min4R [MQ] (identified in the first part of the study) to pre-
dict cell penetration and viability was tested by the microinjection of in vitro
transcribed (IVT) mRNA coding for the fluorescent ‘mCherry’ nuclear pro-
tein into zygotes. Cleavage embryos showing nuclear fluorescence 20 hours
post injection were considered viable.

RESULTS: ROC analysis showed mindR > 4 MQ to identify visually
viable embryos (n=67) versus non-viable ones (n=15) (97% sensitivity,
100% specificity, AUC 0.99 (CI 0.95 — 1.00)). In the second part of the study,
11 zygotes had min4R > 4 MQ at the time of IVT mRNA injection. Seven of
them (64%) cleaved and showed positive nuclear fluorescence 20 hours post
injection. Eight zygotes had min4R < 4 MQ and none of them (0%) showed
nuclear fluorescence 20 hours post injection.

CONCLUSIONS: When attempting cytoplasmic zygote microinjection,
electrical resistance increase can serve as a reliable tool to confirm successful
cell penetration and embryo viability, independent of optical visualization.
This technology can potentially be integrated into a manual or robotic cell
injection system.
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REPRODUCTIVE BIOLOGY: ANIMAL AND EXPERIMENTAL
STUDIES
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CELL NUCLEAR TRANSFER. Aysha Trout, B.A.,
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MANUFACTURING OOCYTES THROUGH SOMATIC

OBJECTIVE: Somatic cell haploidization in a project of neogametogene-
sis is normally monitored by the sole extrusion of a pseudo-polar body. Here
we determined whether an earlier identification of a meiotic-like spindle after
somatic cell nuclear transfer (SCNT) enhances the likelihood of successful
haploidization.

DESIGN: Constructs were observed for meiotic-like spindle identification
at least 2 hours after SCNT. Oocytes with either negative (NS) or positive
(PS) spindle were inseminated, together with an unmanipulated control. Em-
bryo development and molecular karyotype were assessed between the two
cohorts.

MATERIALS AND METHODS: Metaphase II oocytes from B6D2F1
mice were exposed to cytochalasin B, and under Oosight™ visualization,
meiotic spindles and polar bodies were removed. A single cumulus cell
was fused with the resulting ooplast using Sendai virus. Reconstituted oo-
cytes were assessed for the presence of a newly formed meiotic-like spindle
and inseminated by piezo-ICSI. Piezo-ICSI of unmanipulated oocytes served
as control. Successful haploidization was confirmed by the extrusion of a
pseudo-polar body at the time fertilization, and time-lapse imaging was
used to monitor preimplantation development. Whole genome sequencing
of resulting blastocysts determined ploidy.

RESULTS: Out of 320 oocytes that underwent SCNT, 186 (58%) dis-
played a meiotic-like spindle at least 2 hours later, while the remaining did
not (42%). Control oocytes (n=49), 92 NS oocytes, and all 186 PS oocytes
underwent piezo-ICSI insemination. NS and PS groups, although at a lower
rate than the control (86%, P<0.0001), survived at a comparable rate of 63%
and 52%, respectively. Of the surviving NS oocytes, only 10% showed suc-
cessful haploidization by extrusion of a pseudo-polar body, while 55% of PS
oocytes haploidized (P<0.00001). The control oocytes fertilized at a supe-
rior rate of 74% compared to the experimental groups (P<0.00001); howev-
er, between the two experimental cohorts, NS oocytes fertilized at a rate of
7%, while PS oocytes fertilized at a significantly higher rate of 53%
(P<0.00001). Lastly, although at lower rates than the control (81%,
P<0.0001), NS and PS oocytes developed to blastocysts at comparable rates
of 50% and 27%, respectively. DNA sequencing of trophectoderm biopsies
(4-8 cells) from 2 NS blastocysts and 6 PS blastocysts showed that both
NS blastocysts (100%) and 4 PS (67%) blastocysts were euploid.

CONCLUSIONS: The assessment of a meiotic-like spindle after SCNT
demonstrated a higher proportion of haploidized and fertilized oocytes. In
both cohorts, we were able to observe a full preimplantation development
morphokinetically comparable to the control and proved to be euploid.
Once the reproducibility and safety of this technique are demonstrated, it
may be applied in humans to generate oocytes for women of advanced
maternal age or with exhausted ovarian reserve.
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DEVELOPMENT OF A NOVEL TECHNIQUE TO EDIT [R——
THE GENOME OF THE MALE GAMETE. June Wang, .
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OBJECTIVE: Editing the genome at the gamete level may prevent the cre-
ation of mosaic embryos. For spermatozoa, this is a challenge due to the
unique compaction of their DNA. Our aim is to identify whether an oo-
plasm-mediated technique can promote editing of the mouse spermatozoa
genome.

DESIGN: To facilitate decondensation of the male genome, enucleated oo-
cytes were injected with individual spermatozoa (haploid ICSI, or h-ICSI),
creating pseudo-blastocysts containing only the male genome. Gene editing
was performed via injection of a CRISPR solution designed to knock out the
Tyr gene to create an albino phenotype. A control group was produced
through standard ICSI with the same CRISPR solution (diploid ICSI, or d-
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ICSI), following the established approach for heritable genome editing.
Gene editing success was analyzed in the resulting embryos and compared
between groups. An initial assessment of mosaicism was conducted on h-
ICSI embryos.

MATERIALS AND METHODS: Metaphase II oocytes were retrieved
from superovulated B6D2F1 mice and divided into two groups: h-ICSI and
d-ICSIL. Oocytes for h-ICSI were enucleated and given 2 hours to rest.
Both groups then underwent piezo-actuated ICSI with a solution of pre-com-
plexed Cas9 and Tyr knockout gRNA. Embryos were incubated for 24 hours,
and then cryopreserved. DNA was extracted, and a 423-bp region around the
CRISPR target site was amplified. CRISPR activity was analyzed by the
T7E1 assay. To assess mosaicism, additional h-ICSI embryos were cultured
and disaggregated into blastomeres before freezing. DNA was analyzed by
Illumina sequencing.

RESULTS: Of 96 oocytes, 57 underwent d-ICSI as the control group and
31 underwent h-ICSI. Overall, 75% (43/57) of d-ICSI embryos survived after
ICSI, 70% (30/43) developed to the 2-cell stage, and 36% (10/28) contained
gene modification at the target site. Of the h-ICSI group, 74% (23/31) sur-
vived after sperm injection, 43% (10/23) progressed to the 2-cell stage,
and 29% (2/7) had confirmed gene editing. A significant difference (P <
0.05) was seen only for the rate of development. Of the 8 h-ICSI embryos
evaluated for mosaicism, 6 demonstrated gene modification. Of these, half
were mosaic, while the remaining 3/6 uniformly had the albino gene knocked
out.

CONCLUSIONS: We propose a haploid ICSI technique that allows suc-
cessful editing of the spermatozoa genome at a comparable rate to the stan-
dard diploid ICSI approach. Once our editing technique is optimized,
individual pseudo-blastomeres of h-ICSI embryos can be used as the male
gamete to inseminate oocytes. If reproduced successfully in humans, our
model may address the inheritance of paternal monogenic disorders.

References: None

SUPPORT: None
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A NON-HUMAN PRIMATE MODEL OF OVARIAN
ISCHEMIA AND REPERFUSION REVEALS PHYSIO-
LOGICAL HYPOXIA IN THE PRIMORDIAL
FOLLICLES. Adam J. Krieg, Ph.D., Melinda J. Murphy,
B.S., Alison Ting, Ph.D. Oregon National Primate Research Center, Beaver-
ton, OR.

OBIJECTIVE: During ovarian transplantation, the tissue undergoes both
ischemia and reoxygenation, which can result in oxidative damage to the re-
maining follicle pool. In order to optimize fertility preservation techniques, it
is essential to determine the native levels of oxygen (O2) in the ovary, partic-
ularly the primordial follicle. Using an ischemia and reperfusion model in
nonhuman primates, our studies would have direct applicability to human
fertility studies.

DESIGN: Basic science study using non-human primates (rhesus ma-
caques) to measure O2 dynamics in the primate ovary exposed to ischemia
and reperfusion.

MATERIALS AND METHODS: The ovaries of ten juvenile female rhe-
sus macaque (1-1.5 years of age) were exposed by laparotomy and the O2
level of the tissue ovarian cortex (1.0-2mm from surface) was measured using
an O2 sensor equipped with a microprobe. One random ovary in each animal
was exposed to ischemic (ovarian vessel clamping; 20 min) and reperfusion
(unclamping; 5-20 min) conditions. Tissue O2 in the ovary underwent
ischemia-reperfusion (I/R) was measured throughout the procedure. The
vessel of the contralateral ovary was unclamped and serveds as control
(CTRL). Bromodeoxyuridine (BrdU) was injected in each animal to label
growing follicles. Five animals were also injected with pimonidazole in order
to label hypoxic tissues in the ischemic and control ovaries, and underwent
bilateral oophorectomy 24 hours later. The remaining five animals underwent
oophorectomy 18 days after surgery to measure longer term follicle damage.
Formalin-fixed and paraffin-embedded ovaries were processed for immuno-
histochemical detection of BrdU, pimonidazole, and the hypoxia marker
gene CA-IX. Mean O2 concentrations at discrete timepoints were compared
by One-Way ANOVA using Tukey’s test for multiple comparisons.

RESULTS: The baseline O2 concentration of juvenile rhesus ovarian cor-
tex was equivalent to 5.6 &+ 2.3% (atmospheric O2 is ~20.9%). After 5 mi-
nutes of ischemia, oxygen dropped to 1.7 £ 1.5% (P = 0.014); and remained
low (1.4 £ 1.7%, P = 0.027). After 5 minutes of reoxygenation, O2 returned
to baseline (6.6 &= 3.9%, P = 0.96). IHC detection of pimonidazole and CA-
IX revealed robust pimonidazole uptake and CA-IX expression in the
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primordial follicles of both control and ischemic ovaries, with expansion of
staining to the medullar and stromal cells in ischemia. BrdU was detected in
growing follicles in all ovaries, with little change due to ischemia and reox-
ygenation.

CONCLUSIONS: The oxygen concentration of the juvenile rhesus ovary
is approximately 5% O2, equivalent to many other tissues. However, the
robust pimonidazole and CA-IX staining of the oocyte and granulosa cells
suggest that the local environment of the primordial follicle experiences
physiological hypoxia (<1.5% 02). Similar levels of BrdU uptake in
CTRL and I/R ovaries suggest short-term follicle growth (in secondary and
antral follicles) was not affected by O2 fluctuation. The maintenance of phys-
iological hypoxia could be an important consideration for maintaining folli-
cle quiescence and oocyte quality during fertility preservation procedures.

SUPPORT: This work was supported byA R21HD094983 (AJK and AT)
andA P510D011092 (ONPRC)
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SURVIVIN-SODIUM IODIDE SYMPORTER RE- [re—
PORTER AS A NON-INVASIVE DIAGNOSTIC .
MARKER TO DIFFERENTIATE BETWEEN UTERINE
LEIOMYOSARCOMA VERSUS LEIOMYOMA.

Natalia Garcia, PhD,] Mohamed Ali, B.Pharm, MSc," Mara Ulin, MD,'
Maaten Bosland, PhD,2 Weiqgiao Zeng, PhD,I Liaohai Chen, PhD,'
Ayman Al-Hendy, MD, PhD' '"The University of Illinois College of Medi-

cine, Chicago, IL; 2University of Illinois at Chicago, Chicago, IL.

OBJECTIVE: The aim of this study is to evaluate the use of Survivin-So-
dium iodide symporter (Ad-SUR-NIS) as a reporter gene to differentiate be-
tween uterine leiomyoma (LM) and uterine leiomyosarcoma (LMS) by
positron emission tomography (PET) imaging.

DESIGN: Laboratory research studies using LMS and LM animal models.

MATERIALS AND METHODS: 28 Adult female nu/nu Nude mice, 6-8
weeks of age, weighing between 20-25 g, were used. A total of 2x107 cells
of LMS or LM cells were inoculated subcutaneously into the right flank.
One week after inoculation with visible and palpable tumors, the mice
were transfected via retro-orbital with Ad-SUR-NIS (1x10° PFU/mouse)
or PBS (control). 24 hours after Ad-SUR-NIS injection, 14 animals were sub-
mitted to PET/CT scanning using NaBF,'® as a radiotracer to assess the
expression of NIS reporter gene. For safety evaluation, 14 animals were
euthanized after 24 hours of the Ad-SUR-NIS transfection. Tumors and or-
gans (brain, liver, kidney, spleen, lung, ovary, uterus and heart) were
collected and histopathologic analysis was performed by a pathologist.

RESULTS: 5 minutes after the NaBF4]8 administration, the PET/CT scan
images showed an increased radiotracer uptake attributable to Ad-SUR-NIS
on the LMS tumors when compared to LM. Presumably, due to the overex-
pression of NIS in LMS in contrast to LM. The nature of the tumor masses
(LMS vs LM) were confirmed histologically. 24 hours after the Ad-SUR-
NIS or PBS transfection LM and LMS tumors along with the organs, were
collected. H&E-stained sections were examined histologically and compared
to the PBS group. No pathological changes were found in any of these tissues
after Ad-SUR-NIS transfection.

CONCLUSIONS: Ad-SUR-NIS PET reporter is a promising imaging
biomarker which differentiates uterine LMS from LM using NaBF,'® as a
radiotracer. This new diagnostic method can provide a much-needed tool in
clinical practices to effectively triage women with suspicious uterine masses.

SUPPORT: POC- University of Illinois at Chicago
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CENCE IN MOUSE MODEL OF MITOCHONDRIAL
DYSFUNCTION. Jasmine L. Chiang, MD,] Noha Ahmed,
MD, PhD,I Jeremy B. Foote, DVM, PhD,I Nripesh Prasad,
PhD,” Srinivasu Karri, PhD,' Kelly Pagidas, MD,” Ashley M. Wiltshire,
MD,' Deidre Gunn, MD,' Keshav K. Singh, PhD! lUniversity of Alabama
at Birmingham, Birmingham, AL; 2HudsonAlpha Discovery, Huntsville,
AL; TCM University, Lincoln, RI.

OVARIAN AGING AND REPRODUCTIVE SENES-

OBIJECTIVE: To evaluate the mechanisms of female reproductive aging
and senescence induced by mitochondrial dysfunction in mice.

DESIGN: Prospective cohort design study. 13 female mice with mitochon-
drial dysfunction (mtDNA-depleter) and 13 wild-type (WT) female mice
were studied at three time points in their reproductive life cycle: 4-6, 8-10,
and 11-12 months of age.
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MATERIALS AND METHODS: A transgenic mouse model with an
inducible gene for mitochondrial dysfunction (mtDNA-depleter) was previ-
ously created by our lab. All protocols were approved by our institutional IA-
CUC. At each of the three time points, reproductive markers were assessed,
including estrous cyclicity, plasma anti-Mullerian hormone (AMH), ovarian
follicles, estrogen receptor staining, and uterine and vaginal atrophy.
Breeding experiments were performed to assess fertility. Differences be-
tween the mtDNA-depleter and WT groups were evaluated by independent
two-sample t-test.

RESULTS: Twenty-six female mice were studied from 4 to 12 months of
age. The estrous cycles in 4-6-month mtDNA-depleter mice were prolonged,
9.4 days (n = 7), versus 5.3 days in WT (n = 9), p-value of 0.021. By 11-12
months, both groups had prolonged estrous cycles consistent with physio-
logic aging. AMH levels in 4-6-month mtDNA-depleter mice were
decreased, 84 (n = 4), versus 114 ng/mL in WT (n = 5), p-value of 0.013.
AMH was reduced in older mice at 8-10 and 11-12 months, but there were
no significant differences between groups. Looking at the data collectively
for all three time points, there were fewer tertiary (early antral, antral, or
pre-ovulatory) follicles in mtDNA-depleter mice than in WT, 3.5 versus
4.9 per cut section, respectively (p-value of 0.039). There were fewer corpora
lutea in mtDNA-depleter mice than in WT, 0.90 versus 1.7 per cut section,
respectively (p-value of 0.027). Collectively, average uterine weight in
mtDNA-depleter mice was lower, 62.2, versus 92.3 mg in WT mice, p-value
of 0.0028. Vaginal epithelium in 4-6-month mtDNA-depleter mice was
thinner, 98 um (n = 4), versus 200 um in WT mice (n = 4), p-value of
0.035. In breeding experiments, mtDNA-depleter mice at age 3 and 5 months
did not produce litters. Estrogen receptor levels were reduced in mtDNA-de-
pleter mouse ovary relative to WT, evident from both immunofluorescence
and semi-quantitative PCR analysis.

CONCLUSIONS: Mitochondrial dysfunction in mice is associated with
premature reproductive aging and senescence, as evidenced by early onset
of prolonged estrous cycles, diminished ovarian reserve, uterine and vaginal
atrophy, and sterility. Mitochondrial dysfunction is also associated with pre-
mature estrogen receptor down-regulation in the mouse ovary.

References: Singh B, Schoeb TR, Bajpai P, Slominski A, Singh KK.
Reversing wrinkled skin and hair loss in mice by restoring mitochondrial
function. Cell Death Dis. 2018;9:735. https://doi.org/10.1038/s41419-018-
0765-9.

SUPPORT: UAB Department of Obstetrics and Gynecology
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INVESTIGATION OF APOPTOSIS AND FOLLICLE
ACTIVATION BY PROTEOMICS IN AN EXPERI- .
MENTAL MODEL OF CYCLOPHOSPHAMIDE-
INDUCED FOLLICLE DEPLETION IN OVARIAN
CULTURE. Xia Hao, PhD student,’ Amandine Anasticio, PhD, Post-
Doc,I Kenny A. Rodriguez-Wallberg, MD, PhD, Associate Professor” 'Lab-
oratory of Translational Fertility Preservation, Karolinska Institutet,
Stockholm, Sweden; “Karolinska University Hospital and Karolinska Institu-
tet, Stockholm, Sweden.

OBJECTIVE: The mechanisms of primordial follicle depletion (PrFD)
and infertility following cyclophosphamide (CPA) treatment remain unclear.
This study investigated mechanisms of CPA-induced PrFD focusing on
apoptosis and follicle over-activation and associated protein profile changes.

DESIGN: Experimental controlled study using a mouse ovarian culture
model.

MATERIALS AND METHODS: Ovaries (n=24) from B6CBA/F1 post-
natal day-4 mouse were cultured according to O’Brien et al [1]. The ovaries
were randomly assigned to CPA-treated group (5 uM 4-hydroperoxyCPA) or
control. Ovaries were analyzed 24, 48 or 72 h after treatment. Follicle density
on histology (counted number of follicles/area) was estimated for primordial
follicle density (PFD) and growing follicle density (GFD). Apoptosis was as-
sessed by a qualitative analysis of TUNEL assay at 24 h. Mass spectrometry-
based proteomics analysis was performed at 24 h (4 ovaries/group), followed
by gene ontology analysis on PANTHER for protein class, molecular func-
tion, biological process and pathways.

RESULTS: In CPA-treated ovaries, PFD showed a marked progressive
reduction and a lower PFD was found at all timepoints compared to controls.
At 72 h, PFD decreased by 82.4% from 401.44+266.7 follicles/mm? at 24 h in
the CPA-treated group, whereas it decreased by 25.2% from 673.2+231.9
follicles/mm? at 24 h in control. On the contrary, GFD was higher in CPA-
treated ovaries than in controls at all timepoints. At 24 h, 109.8£63.8 folli-
cles/mm? were counted in CPA-treated group vs 61.841.6 follicles/mm? in
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control. These numbers increased around 50% in both groups at 48 h. How-
ever, from 48 h to 72 h, a GFD reduction of 15.1% was observed in CPA-
treated ovaries vs a further GFD increment of 34.5% in controls.

The TUNEL assay revealed positive stained oocytes in primordial follicles
and granulosa cells of growing follicles in CPA-treated ovaries but this was
not observed in controls.

The proteomics analysis identified 9531 proteins. Of those, 9018 were
common to both groups, 245 were found only in CPA-treated group and
268 only in control. Comparing to control, CPA-treatment increased proteins
related to defense/immunity, nuclei acid binding, translation regulation,
intercellular signal and cell proliferation, such as transmembrane proteins,
immunoglobulins, DNA helicase. Additionally, proteins related to trans-
porter and transfer/carrier decreased in CPA-treated group. In pathways,
apoptosis, B and T cell activation were only involved in CPA-treated group,
while PI3K was only in control.

CONCLUSIONS: The preliminary findings indicated a reduced PFD and
an increased GFD in CPA-treated ovaries, suggesting that both apoptosis and
follicle over-activation may be involved in the PrFD. The GFD decrease at 72
h suggested that activated follicles were damaged by CPA in longer culture.
The TUNEL assay revealed direct damage to oocytes in CPA-treated ovaries.
The proteomics analysis supported these findings, as apoptosis related pro-
teins were increased in CPA-treated ovaries whereas proteins related to main-
tenance of primordial follicle dormancy were only identified in control.

References

1. O’Brien, M.J., J.K. Pendola, and J.J. Eppig, A revised protocol for in vi-
tro development of mouse oocytes from primordial follicles dramatically im-
proves their developmental competence. Biol Reprod, 2003. 68(5): p. 1682-6.

SUPPORT: This research has been funded by grants from The Swedish
Cancer Society, The Swedish Childhood Cancer Foundation, The Cancer
Research Funds of Radiumhemmet, the Stockholm County Council and Kar-
olinska Institutet.
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OPENING THE BLACK BOX: RELATION BETWEEN [R—
Al PREDICTED EMBRYO IMPLANTATION AND .
TRADITIONAL MORPHOKINETIC AND MORPHO-
LOGICAL ANNOTATIONS. Jgrgen Berntsen, M.Sc.,
Jens Rimestad, M.Sc., Jacob  Theilgaard Lassen,

Mikkel Fly Kragh, PhD. Vitrolife A/S Viby, Denmark.

M.Sc.,

OBJECTIVE: Is there a correlation between predictions from an artificial
intelligence (AI) model trained solely on fetal heart beat outcome and time-
lapse parameters annotated by embryologists?

DESIGN: A deep neural network was trained on clinical outcome from
98,583 embryos with either known fetal heart beat (n=12,432) or that
were discarded (n==86,151). The data were obtained from 18 different clinics
from 2011 to 2019. All embryos were incubated for at least 4 days. In addi-
tion, a data set with 17,249 embryos were used for test. Correlation of score
predictions with manually labelled morphokinetic and morphological param-
eters on the test data were assessed.

MATERIALS AND METHODS: Videos in the test data with annotations by
embryologist were analysed for parameters including direct cleavage (DC), tB,
ICM and TE. DC annotations include DC from 1 to 3 (DC1-3), DC from 2 to 5
(DC2-5) and absence of DC (no-DC). Annotations of tB was grouped into 5 in-
tervals ranging from <100, 100-105, 105-110, 110-115, >115 hours post insem-
ination. Wilcoxon sum rank test was used to test significant differences between
scores and manual annotations. The trained Al outputs a score between 1 and
9.9, increasing with the likelihood of implantation.

RESULTS: The trained Al was tested on a data set (n=17,249) that had not
been used during training. For embryos showing DC1-3, DC2-5 or no-DC
(n=6,049), the average scores were 3.48, 4.04, 5.50, respectively. The scores
were significantly different between all groups (p<0.0001). Embryos from
these 3 groups that reached the blastocyst stage (n=2,434) showed average
scores of 6.41, 6.31, 7.39, for DC1-3, DC2-5 and no-DC, respectively. The
scores in the no-DC group were significantly different from both DC1-3
and DC2-5 (p<0.0001). However, there was no significant difference be-
tween DC1-3 and DC2-5 (p=0.71). This maybe due to that DC1-3 and
DC2-5 only included 161 and 159 embryos, respectively.

FERTILITY & STERILITY®

For the tB groups (n=2,447) the average scores were 8.64, 8.05,7.27, 6.56
and 5.59 for the intervals <100, 100-105, 105-110, 110-115, >115, respec-
tively. For the different groups of ICM grades (n=1,636) the average scores
were A=8.51, B=7.55 and C=5.56, respectively. For the different groups of
TE grades (n=1,636) the average scores were A=8.75, B=7.71 and C=5.70,
respectively. For tB, TE and ICM there were significant differences for the
scores between all groups (p<0.0001).

CONCLUSIONS: AI output correlated with standard morphokinetic and
morphological parameters such as direct cleavages (DC), time to blastocyst
(tB), inner cell mass (ICM) and trophectoderm (TE).

Our results suggest that the Al score reflects parameters known to correlate
with implantation. However, this does not imply that the Al directly estimates
these parameters. As the Al is trained directly on the entire video sequence it
likely identifies features of embryo development that human analysis may
not recognize.

SUPPORT: The work was partly funded by the Innovation Fund Denmark
(IFD) under File No. 7039-00068B.
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COMPARISON OF PRONUCLEAR (PN) NUMBER OB-
SERVATIONS BASED ON EMBRYOLOGIST’S EXPERI- .

ENCE AND DETECTION BY ARTIFICAL
INTELLIGENCE (AI) TRAINED WITH DEEP
LEARNING TECHNOLOGY. Hiroyuki Watanabe, M.,

Noritaka Fukunaga, Ph.D.,! Sho Sanami, Ph.D.’ Hiroya Kitasaka,
Ph.D.,' Yuji Tsuzuki, M.S.,” Yuta Kida, M.S.," Seiji Takeda, M.S.,>
Fumiya Kondo, M.S.,! Sho Takeda, B‘S.,1 Yoshimasa Asada, M.D.,
Ph.D.! 'Asada Ladies Clinic, Nagoya, Japan; ’Dai Nippon Printing Co.,
Ltd., Tokyo, Japan.

OBJECTIVE: Gamete and embryo evaluation in human IVF programs are
critical skills that are developed through formal followed by actual experi-
ence over many years in a laboratory. Whilst the aim is to ensure consistency
in evaluation between embryologists in any one laboratory, it is a major chal-
lenge to ensure and maintain high accuracy across operators.

Therefore, we have developed an automatic PN number detection system
utilizing deep learning technology to provide an effective system for clinical
use. In this study, the accuracy of PN number detection assessed by Al was
compared with that assessed by junior, intermediate, and senior embryolo-
gists in order to indicate the effectiveness of the Al generated system vs. hu-
man assessment.

DESIGN: Training data, for constructing the Al for automatic PN number
detection, consisted of 70-80 images before and after pronucleus formation
of one fertilized embryo were captured by a time-lapse incubator. Using these
70-80 images as one set, 300 sets of each OPN, 1PN, 2PN, 3PN embryos were
inputted into the AI algorithm. For comparison of data from embryologists,
we selected three junior embryologists on the first day of work, three inter-
mediate embryologists with three years of experience, and three senior em-
bryologists with more than six years of experience.

MATERIALS AND METHODS: For testing data to evaluate accuracy of
the Al algorithm, we used a total of 40 time-lapse videos including 0,1,2,3 PN
embryos in which the PN numbers were decided by different embryologists.

For the test data set, the PN number of each embryo was judged by each
junior, intermediate, senior embryologist, and the Al The correct answer
rates were then compared.

RESULTS: The correct answer rates for OPN were 70.0% (junior), 96.7%
(intermediate), 100% (senior) and 100% by Al. The correct answer rates for
1PN were 66.7% (junior), 85.2% (intermediate), 88.9% (senior) and 66.7%
by Al The correct answer rates for 2PN were 81.8% (junior), 97.0% (inter-
mediate), 100% (senior) and 81.8% by Al The correct answer rates for
3PN were 63.3% (junior), 96.7% (intermediate), 90.0% (senior) and 70.0%
by AL

CONCLUSIONS: Whilst the accuracy of the AI was higher in some of the
assessments (e.g. junior on 1 and 3 PNs and that of intermediate on 0 PN), it
was not consistent with assessments by seniors. For the Al to be clinically
useful it should have not only higher accuracy across all users but also be sta-
ble across different PN states. We are therefore continuing to improve the Al
to have a higher accuracy for PN number detection by introducing into the
algorithm, Z-axis multi-sliced images.

References: none

SUPPORT: none
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NONINVASIVE DETECTION OF BLASTOCYST
PLOIDY (EUPLOID VS. ANEUPLOID) USING ARTIFI-
CIAL INTELLIGENCE (AI) WITH DEEP LEARNING
METHODS. Josue Barnes, B.S.,’ Jonas Malmsten,
D.P.S.,] Qiansheng Zhan, Ph.D., Iman Hajirasouliha, Ph.D.,l
Olivier Elemento, Ph.D., Jose Sierra, Ph.D.,> Nikica Zaninovic, Ph.D.,'
Zev Rosenwaks, M.D.” 'Weill Cornell Medicine, New York, N'Y; 2QED An-
alytics LLC, Princeton, NJ; 3The Ronald O. Perelman and Claudia Cohen
Center for Reproductive Medicine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: The current method of preimplantation genetic testing for
aneuploidy (PGT-A) involves invasive trophectoderm (TE) biopsy. Although
PGT-A has improved the success rate per embryo transfer, it has notable lim-
itations. These include the cost of sequencing, mosaicism, the skill required
to biopsy TE cells, and the fact that only a select number of blastocysts (BLs)
can be tested. Embryologists rely on morphological assessment and clinical
information to select BLs for PGT-A. The development of noninvasive
methods of embryo screening, as an alternative to PGT-A, is essential. We
propose an embryo selection method that leverages the power of deep
learning classification methods trained on spatial and temporal information
stored in time-lapse images (TLM) that capture embryo development along
with clinical parameters; this method can be used to select embryos for PGT-
A and to predict embryo ploidy (euploid vs. aneuploid) without a biopsy.

DESIGN: In our study, we used a retrospective dataset consisting of
10,872 embryos of known ploidy status (euploid or aneuploid) to train and
validate several deep learning models.

MATERIALS AND METHODS: We developed deep learning models for
embryo image analysis based on pre-trained ResNet18. The models utilized
images of human embryos captured using time-lapse microscopy (Embryo-
Scope™) at 110 hours post-ICSI and known PGT-A results (aneuploid n =
6,443; euploid n = 4,429) as ground truth labels. The developed models use
several clinical features, including maternal age, morphokinetics, BL grade,
and BL score. Using an 80/20 training-validation split of the data, perfor-
mances were measured by validation accuracy and the AUC. Class activation
mapping (CAM) was employed to identify which areas within embryo im-
ages were used to predict ploidy.

RESULTS: Several models were trained and validated, each with varying
features.

Model Features AUC  Accuracy
A Image 0.6214  62.87%
B Image, Age 0.7293  68.06%
C Image, Morphokinetics 0.6094  62.55%
D Image, BL Score 0.6901 64.07%
E Image, BL Grade 0.6876  65.51%
F Image Age, Morphokinetics 0.7341 68.29%
G Image, Age, BL Score 0.7558 70.23%
H Image, Age, BL Grade 0.7595  69.54%
1 Image, Age, Morphokinetics, BL Score 0.7614 69.68%
J Image, Age, Morphokinetics, BL Grade  0.756  69.03%

CONCLUSIONS: The implementation of deep learning image analysis
permits a more objective assessment of BLs and, with the addition of oocyte
age, morphokinetics, and BL grade or score, improves the model’s ability to
predict embryo ploidy in a noninvasive manner. CAM results from BL im-
ages suggest that the model focuses on the presence and absence of cavitation
to predict embryo ploidy at 110 hours.
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EMBRYOLOGY LAB-ON-A-CHIP: AUTOMATED
OOCYTE DENUDATION MICROFLUIDIC .
DEVICE. Amir Mokhtare, M.S.,' Philip Xie, B.S.’

Alireza Abbaspourrad, Ph.D.,! Zev Rosenwaks, M.D.,2

Gianpiero D. Palermo, M.D., Ph.D.” 'Cornell University, Ithaca, NY; ’The
Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
Weill Cornell Medicine, New York, NY.

OBJECTIVE: To develop an automated microfluidic device to perform
cumulus cell (CC) removal prior to intracytoplasmic sperm injection
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(ICSD) in a controlled microenvironment aimed at minimizing mechanical
stress to the oocytes.

DESIGN: We developed a semi-automated oocyte denudation microflui-
dic chip (ODMC) modulated by microcontrollers and operated by a graphical
user interface (GUI). The device consists of a 2-layer microchannel with a
channel width of 200 um. The bottom layer is etched with bas-relief struc-
tures to create chaotic mixing within microchannels. To assess mechanical
stress on the oocytes, microfluidic profiles and shear stress present in manual
pipetting (MP) and ODMC were quantified by computational fluid dynamics
(CFD) simulations. Denudation efficiency was defined as the percentage of
complete removal of CCs. ICSI was performed on oocytes processed by
ODMC and compared to those obtained from MP to assess the oocyte devel-
opmental potential.

MATERIALS AND METHODS: The COCs were retrieved from supero-
vulated B6D2F1 mice and individually dissected. ODMCs were fabricated
from polydimethylsiloxane by planar photolithography and installed with
inlet and outlet reservoirs that moderated the flow of denudation medium
within the system. Individual COCs were loaded in the ODMC and denuded
by chaotic mixing created by the bas-relief structures. The GUI visualized the
denudation process in real-time and released denuded oocytes at the opera-
tor’s discretion. Denuded oocytes by MP or ODMC were inseminated by
piezo-actuated ICSI. Embryo developmental parameters were assessed in a
time-lapse incubator.

RESULTS: Murine COCs were processed by our novel ODMC with opti-
mized geometry and operating parameters including oscillating frequency,
flow rate, and density of bas-relief structures. Orchestrated oscillating fre-
quency and flow rate were able to tumble the COCs to allow interaction
with bas-relief structures to strip off CC evenly. CFD simulation indicated
that the maximum shear stress imposed on COCs was 40% less in ODMC
with comparable denudation efficiency being at 95% for ODMC and 91%
of MP without oocyte damage. Piezo-actuated ICSI was performed on 50 oo-
cytes processed by MP or ODMC, and yielded comparable post-ICSI sur-
vival (82% vs. 84%), fertilization (90% vs. 90%), and blastulation rates
(80% vs. 81%), with comparable morphokinetic development.

CONCLUSIONS: This device validated the potential of a fully automated
embryology laboratory on a chip for ICSI without compromising oocyte
developmental competence. Once the operation parameters are optimized
for human gamete manipulation, this device can significantly reduce time
and labor while providing optimal quality control and minimizing inter-
and intra-operator variability. In conjunction with artificial intelligence, addi-
tional modules for different tasks can be fully automated such as maturity
recognition, robotic ICSI, and embryo evaluation.

SUPPORT: None
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FLUORESCENCE LIFETIME IMAGING MICRO-
SCOPY (FLIM) DETECTS DIFFERENCES IN META-
BOLIC SIGNATURES BETWEEN EUPLOID AND
ANEUPLOID HUMAN BLASTOCYSTS.

Jaimin S. Shah, M.D.,] Marta Venturas, MASc.,2 Tim H. Sanchez, Ph.D.,3
Alan S. Penzias, M.D.,' Dan Needleman, Ph.D.,2 Denny Sakkas, PhD*
"Beth Israel Deaconess Medical Center/Harvard Medical School, Boston,
MA; ’Harvard University, Cambridge, MA; 3None; “Boston IVF, Waltham,
MA.

OBJECTIVE: To determine whether non-invasive imaging via FLIM can
detect metabolic differences in discarded human blastocysts with known
ploidy status.

DESIGN: Prospective observational study.

MATERIALS AND METHODS: We studied 150 discarded human blasto-
cysts that had been biopsied and vitrified on day 5 or 6 with Gardner
morphology Grade A or B in a University affiliated private IVF laboratory.
PGT-A deemed 17 blastocysts as euploid and 133 as aneuploid. A compari-
son was made between euploid embryos and all aneuploid embryos as a
group then by specific chromosomal abnormality (any monosomy/trisomy
[n=85], chaotic [n=30], triploidy [n=12], or autosomal monosomy
[n=6]). Embryos were warmed, cultured for 2 hours and imaged via FLIM
to analyze their metabolic signatures. Embryo metabolic state was assessed
using FLIM to measure autofluorescence of NADH and FAD. Eight meta-
bolic parameters were obtained from each blastocyst (4 for NADH and 4
for FAD): short (7;) and long (7>) fluorescence lifetime, fluorescence inten-
sity (I), and fraction of the molecule engaged with enzyme (F). The redox
ratio (Intensity of NADH)/(Intensity of FAD) was also calculated for each
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embryo. Multilevel models were used for analysis with p<.05 showing sig-
nificance.

RESULTS: The mean (& SD) patient ages in years for the euploid and
aneuploid groups were 36.4 + 4.7 and 36.8 £ 3.9, respectively. Our data
showed a number of statistically significant metabolic differences when
comparing euploid versus aneuploid embryos. Comparing euploid versus
all combined aneuploid embryos demonstrated significant metabolic differ-
ences in NADH-F (p<.03) and FAD-I (p<.01). Furthermore, comparing
euploid versus the grouped chromosomal aneuploidies, NADH-F (p<.05),
FAD-I (p<.01), and redox ratio (p< .04) showed significant metabolic differ-
ences.

CONCLUSIONS: FLIM has identified significant metabolic differences
between euploid and aneuploid embryos. These findings provide preliminary
evidence that FLIM may be a useful non-invasive clinical tool. Additional
data is required to elucidate the true directional relationship between ploidy
status and metabolism. Further studies are planned to determine if metabolic
signatures via FLIM can assist in clinical embryo selection.

SUPPORT: Supported by the Blavatnik Biomedical Accelerator Grant at
Harvard University. Becker and Hickl GmbH and Boston Electronics spon-
sored research with the loaning of equipment for FLIM.
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ATING THE REAL TIME REQUIRED FOR MANUAL
VERSUS ELECTRONIC DOUBLE WITNESSING
IN THE IN VITRO FERTILIZATION (IVF)
LABORATORY. Rebecca Holmes, PhD, HCLD,I Kelly A. Wirka, MS,
TS (AAB),2 Brooke Hayward, SM, MBA,2 Allison B. Catherino, PhD,2
Jason E. Swain, PhD, HCLD® ' CCRM Boston, Newton, MA; 2EMD Serono,
Inc. (a business of Merck KGaA, Darmstadt, Germany), Rockland, MA;
3CCRM IVF Network, Lone Tree, CO.

IT TAKES TWO TO DOUBLE WITNESS: EVALU-

OBJECTIVE: To examine, via head-to-head comparison with manual
double witnessing, the impact of an electronic witnessing system (EWS)
on double-witnessing procedures in an IVF laboratory, and to assess the
time required to double witness procedures, including the interruption time
required for the second witness.

DESIGN: Noninterventional, longitudinal study over 3 months.

MATERIALS AND METHODS: Three procedures of varying complexity
levels — intracytoplasmic sperm injection (ICSI), Day 3 embryo assessment,
and embryo transfer (fresh or frozen) — were double witnessed both manually
and electronically during 2 weeks each month. This study was determined
exempt from Institutional Review Board review by Western IRB, USA.
Five embryologists in a single IVF laboratory double witnessed procedures
manually (performer), second witnessed by a second person (witness), and
using an EWS (Gidget®, Genea Biomedx, Sydney, AUS). Time was tracked
for all sessions, including the interruption time when the second witness was
kept away from an initial task. Study procedures occurred over 6 independent
weeks, selected a priori to capture different workloads and staff availability.
To address potential bias, the sequence of witnessing sessions was alternated.

RESULTS: Overall, 76.6% (49/64) of ICSIs, 44.4% (32/72) of embryo as-
sessments, 100% (2/2) of fresh embryo transfers, and 93.9% (31/33) of frozen
embryo transfers (FETs) underwent double witnessing manually and using
the EWS. Witnessing of 114 procedures, including 342 witnessing times
(114 EWS, 114 manual, and 114 interruptions to witnessers), were analyzed.
For the performer, EWS reduced the mean (standard deviation) time to wit-
ness by 29.7 (38.8) seconds per ICSI, 16.8 (26.5) seconds for Day 3 embryo
assessment, 27.0 (19.8) seconds per fresh embryo transfer, and 18.5 (15.0)
seconds per FET. Overall, EWS saved the performer 25.3 seconds per pro-
cedure compared with manual witnessing (p<0.0001; 95% confidence inter-
val =36.70, —13.84). When accounting for the second witness interruption
time required for manual double witnessing, EWS reduced the total times
(performer’s waiting and witnesser’s interruption) by 91.5 (23.58) seconds
per ICSI, 62.0 (18.86) seconds for Day 3 embryo assessment, 58.3 (18.86)
seconds per fresh embryo transfer, and 59.4 (13.31) seconds per FET. The
time saved did not differ by embryologist, sequence of double witnessing,
or period of data collection, indicating that time savings were independent
of workload and staff availability.

CONCLUSIONS: Electronic witnessing can significantly reduce the over-
all time required for double witnessing by 3.1- to 5.2-fold. For the first time,
these data represent a fair comparison between manual double witnessing
and an EWS, as they account for the second witness interruption time. An
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EWS may help to improve laboratory efficiency and workflow by minimizing
interruptions, which have long been underestimated in today’s complex IVF
laboratory practice.

SUPPORT: Study sponsored by EMD Serono, Inc., Rockland, MA, USA
(a business of Merck KGaA, Darmstadt, Germany).
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EFFICACY AND SAFETY OF RELUGOLIX COMBINA-
TION THERAPY IN WOMEN WITH ENDOMETRI-
OSIS-ASSOCIATED PAIN: PHASE 3 RANDOMIZED,
DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY
(SPIRIT 2). Sawsan As-Sanie, MD, MPH,' Christian M. Becker, MD,”
Neil Johnson, MD,3 Bruce Arthur Lessey, MD, PhD,4 Mauricio S. Abrao,
MD,’ Eric L. Brown, MD,° Krzysztof Wilk, MD,’ Juan Camilo Arjona Fer-
reira, MD,®  Vandana Mathur, MD, FASN,”  Yulan Li, PhD}*
Qurratul Ann Warsi, MD, MAS,®  Rachel B. Wagman, MD,*
Linda C. Giudice, MD, PhD'’ 'University of Michigan Medical Center,
Ann Arbor, MI; 2University of Oxford, Oxford, United Kingdom; 3Robinson
Research Institute, University of Adelaide, Australia; “Wake Forest Baptist
Health, NC; >Gynecologic Division, BP - A Beneficencia Portuguesa de
Sao Paulo, Sao Paulo, Brazil; “Medi-Sense, Inc., Atlanta, GA; "Boni Fratres
Hospital Obstetrics and Gynecology Department Katowice, Katowice,
Poland; 8Myovant Sciences, Inc., Brisbane, CA; 9MathurConsulting, ‘Wood-
side, Woodside, CA; 10University of California, San Francisco, San Fran-
cisco, CA.

OBJECTIVE: To evaluate the efficacy and safety of treatment with Relu-
golix combination therapy (Rel-CT; relugolix 40 mg [an oral gonadotropin-
releasing hormone receptor antagonist], estradiol 1 mg, norethindrone ace-
tate 0.5 mg) compared with placebo in women with endometriosis-associated
pain. SPIRIT 2 is the first of two identical pivotal phase 3 studies assessing
Rel-CT that have been completed.

DESIGN: Multinational, phase 3, randomized, double-blind, placebo-
controlled study.

MATERIALS AND METHODS: Premenopausal women (age 18-50
years) with surgically diagnosed endometriosis (EM) and a history of mod-
erate to severe dysmenorrhea (DYS) and non-menstrual pelvic pain (NMPP)
were randomized 1:1:1 to 24 weeks of treatment with daily Rel-CT, delayed
Rel-CT (relugolix 40 mg monotherapy for 12 weeks followed by Rel-CT for
12 weeks), or placebo. Co-primary endpoints were the comparison between
Rel-CT and placebo on the proportion of DYS and NMPP responders at Week
24, based on daily Numerical Rating Scale (NRS) scores (0=no pain,
10=worst pain imaginable). A responder was a woman who achieved a pre-
defined, clinically meaningful reduction from baseline in NRS score (2.8 for
DYS and 2.1 for NMPP) with no increase in analgesic use. Secondary end-
points included change from baseline in EHP-30 pain domain scores and
opioid use. Safety assessments included adverse events and bone mineral
density (BMD) changes by dual-energy X-ray absorptiometry.

RESULTS: A total of 623 patients were randomized and 507 (81%)
completed the study. Both co-primary endpoints were met: the proportion
of DYS responders was 75.2% with Rel-CT vs 30.4% with placebo, and
for NMPP was 66.0% vs 42.6%, respectively (both p<0.0001). In the delayed
Rel-CT group, the DYS and NMPP responder rates were 72.8% and 52.9%,
respectively. At baseline, mean NRS for DYS and NMPP for Rel-CT were 7.2
(severe) and 5.9 (moderate), decreasing to 1.7 (mild) and 2.9 (mild) at Week
24, and equating to 75.1% and 49.2% reduction from baseline in DYS and
NMPP, respectively. Patients receiving Rel-CT vs placebo had significant im-
provements in daily functioning as measured by the EHP-30 pain domain
score (-32.2 vs —19.9, p<0.0001) and more were opioid-free (82% vs
66.2%, p<0.0001) at Week 24. Adverse event incidence was overall compa-
rable between Rel-CT and placebo. Mean percent change from baseline to
Week 24 in lumbar spine BMD was —0.78% vs 0.02%, respectively, in the
Rel-CT and placebo groups and —1.92% in the delayed Rel-CT group.

CONCLUSIONS: Once-daily oral Rel-CT significantly reduced DYS and
NMPP in women with surgically confirmed EM and reduced pain-related
functional limitations, while reducing the need for opioids. Rel-CT was asso-
ciated with minimal BMD loss and was generally well tolerated.

SUPPORT: Myovant Sciences Inc.
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QUINAGOLIDE VAGINAL RING FOR ENDOMETRI-
OSIS: RESULTS FROM THE CLINICAL PHASE 1
PROGRAM. Yu Bagger, MD, Joan-Carles Arce, MD,
PhD. Ferring Pharmaceuticals Copenhagen, Denmark.

OBJECTIVE: To describe the pharmacokinetics (PK) and safety as well as
changes in reproductive hormone levels, menstrual cyclicity and endometrial
histology of several intravaginal doses of quinagolide, a non-ergot, selective
dopamine receptor 2 agonist, being developed for the management of endo-
metriosis.

DESIGN: Analysis of the three clinical phase 1 trials including 134 female
healthy volunteers. Trial 1 was randomized, placebo-controlled and single-
blind. Trial 2 was randomized, placebo-controlled and double-blind. Trial
3 was randomized and double-blind.

MATERIALS AND METHODS: Trial 1 investigated the PK of quinago-
lide at a single dose of 25, 50 and 75 ug intravaginal tablets and after repeated
dosing (5 days) of 75 ug intravaginal and oral tablets. Trial 2 investigated the
PK of quinagolide vaginal rings designed for extended release for up to 35
days with target release rates of 4.5, 9 and 13.5 pg/day. Trial 3 investigated
the PK, reproductive hormone levels, menstrual cyclicity and endometrial
histology with the use of quinagolide vaginal rings with target release rates
of 4.5 and 13.5 ug/day, administered for two consecutive menstrual cycles.
Safety was evaluated in all trials.

RESULTS: In Trial 1, intravaginal administration of 75 ug quinagolide
tablets for 5 days led to maximum concentration (C,,,,) and area under
the curve (AUC) values that were approximately 1.6-fold and 5-fold
higher, respectively, than oral administration. Intravaginal administration
circumvented first-pass metabolism. Median time to reach maximum con-
centration (t;,x) was 8.5 hours with intravaginal versus 0.8 hours for oral
administration. In Trial 2, quinagolide vaginal ring administration re-
sulted in a median t;,x of 36-48 hours across release rates. The plasma
concentration of quinagolide initially increased in a dose-proportional
manner to peak and then declined; trough levels remained 1-10 pg/mL
for all release rates for up to 35 days. In Trial 3, repeated administration
of quinagolide vaginal rings for two consecutive menstrual cycles showed
consistent Cy,,x and AUC between cycles for each release rate and no
apparent accumulation. Furthermore, quinagolide vaginal ring had no
impact on serum FSH, LH, estradiol and progesterone levels in the early
follicular or mid-luteal phases. Ovulation was not affected, with
confirmed presence of corpus luteum in 93% of the women after two cy-
cles. There were no changes in menstrual cycle duration (median 25.5-
28.0 days), bleeding duration (median 4.0-5.0 days), or mid-luteal phase
endometrial histology (all secretory) with quinagolide vaginal ring at any
of the release rates. Quinagolide vaginal rings were well tolerated. There
was no apparent effect of dose or release rate on the adverse event fre-
quency.

CONCLUSIONS: Intravaginal administration of quinagolide has a higher
bioavailability than oral administration. The vaginal rings provide adequate
plasma concentrations of quinagolide throughout an entire menstrual cycle
lasting up to 35 days. Quinagolide vaginal rings are well tolerated and do
not alter reproductive hormone levels, menstrual cyclicity or endometrial his-
tology.

SUPPORT: Ferring Pharmaceuticals

0-189 10:10 AM Tuesday, October 20, 2020

MARROW MESENCHYMAL STEM CELLS DIFFEREN-
TIATION AND PD-1 EXPRESSION THROUGH PARA-
CRINE SIGNALING. Ramanaiah Mamillapalli, PhD,
Chen Peng, MD, PhD, Shutaro Habata, MD, PhD, Hugh S. Taylor, M.D.
Yale University School of Medicine, New Haven, CT.

ENDOMETRIOSIS STROMAL CELLS INDUCE BONE

OBJECTIVE: Endometriosis is an estrogen-dependent, inflammatory dis-
order characterized by the growth of endometrial cells as lesions outside the
uterus. Bone marrow-derived cells (BMDCs) engraft into these lesions and
promote their growth. The interactions between BMDCs and resident cells
in lesions are still poorly characterized. Specifically, the ability of endome-
trial stromal cells to induce specific cell-type differentiation of BMDCs
has not been investigated. Here we investigate the role of paracrine commu-
nication in BMDC differentiation.

DESIGN: Endometrial biopsies were collected from 20 women with and
15 without endometriosis identified by laparoscopy and histologically
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verified; stromal cells were isolated and cultured. BMDCs were co-culturing
with stromal cells to determine if endometrial cells from endometriosis
affected BMDC differentiation. A murine model of endometriosis was
created and the lesions were collected after 12 weeks. Western blot, qRT-
PCR and immunochemical techniques were performed to measure the
gene and protein expression.

MATERIALS AND METHODS: Primary endometrial stromal cells were
cultured from endometrial biopsies and used for co-culture experiments
with BMDCs. Total RNA and protein were extracted from cell cultures us-
ing Trizol reagent and used for qRT-PCR and western blot to analyze the
gene and protein expression, respectively. Endometriosis was induced in
9-week-old female C57BL/6 mice by suturing donor uterine sections to
the walls of the peritoneal cavity. A Sham control group was also created
using no uterine tissue. After 12 weeks, all mice were euthanized and le-
sions were collected. Tissue sections from lesions were subjected to immu-
nochemical studies for localization of T-cells as well as BMDCs that
express PD-1.

RESULTS: In-vitro studies demonstrated that both mRNA and protein
levels of vimentin (stromal cell marker), cytokeratin (epithelial cell marker)
and PD-1 (T-cell marker) were significantly increased in BMDCs co-cultured
with primary stromal cells from endometriosis (ENDO) patients compared to
stromal cells from normal endometrium (CNTL). Significant increases in
mRNA expression for all three markers (3, 7 and 2.5 fold, respectively;
p<0.05) were observed after 1, 3 and 6 days of co-cultures. In our in vivo
endometriosis model we confirmed the localization of T-cells in endometri-
otic lesions using IHC. A 15 fold increase of PD-1 protein levels in lesions
was confirmed in GFP BMDCs engrafted into endometriotic lesions. The
number of GFP labeled cells that are engrafted into lesions as well as the
number of BMDCs that express PD-1 were significantly higher (p<0.05)
in endometriosis compared to controls.

CONCLUSIONS: In endometriosis local paracrine factors promote
BMDC:s cell differentiation into stromal, epithelial cells and immune cells.
Further, stromal cells from endometriosis specifically lead to upregulation
of PD-1 in bone marrow derived T-cells engrafted into endometriotic lesions,
potentially suppressing immune mediated endometriosis rejection. Thera-
peutics to target and inhibit PD-1 may be helpful in treating endometriosis.

SUPPORT: This work was supported by the Endometriosis Foundation of
America AWDO0003567
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ESTRADIOL IS ASSOCIATED WITH DECREASED
CARDIOVASCULAR RISK COMPARED TO ETHINY- .
LESTRADIOL WHEN CONTAINED IN COMBINED
HORMONAL PREPARATIONS: IMPLICATIONS FOR

THE DEVELOPMENT OF NEW ENDOMETRIOSIS
THERAPIES. Sophia von Stockum, PhD, Clare Barnett, MBBS
(Hons), MPH, Anja Bauerfeind, PhD, Klaas Heinemann, MD, PhD,
MBA. ZEG Berlin GmbH Berlin, Germany.

OBJECTIVE: Combined estrogen-progestin preparations have a long his-
tory in women’s health and are currently used for multiple indications,
including the treatment of endometriosis-related symptoms. Empirically,
estradiol (E2) and its ester, estradiol valerate (E2Val) carry a reduced cardio-
vascular risk due to their reduced impact on the hepatic system compared to
the most-widely used estrogen ethinylestradiol (EE). However, robust
comparative studies in pre-menopausal women are limited. A new hormonal
product containing E2 in combination with the progestin norethindrone ace-
tate (NETA) and the gonadotropin-releasing hormone receptor antagonist,
relugolix, has been developed for the treatment of uterine fibroids and endo-
metriosis. This analysis tries to quantify the cardiovascular risk of E2/E2Val-
NETA in pre-menopausal women.

DESIGN: A pooled analysis of four large cohort studies assessing the risk
of cardiovascular events in users of combined oral contraceptives (COCs).

MATERIALS AND METHODS: Data regarding users of COCs contain-
ing either E2/E2Val or EE <30ug were retrieved from four large prospec-
tive, controlled, observational, cohort studies in 14 European countries, US
and Canada. Baseline characteristics, including reproductive, contraceptive
and medical history, were summarized using descriptive statistics. Propen-
sity score sub-classification was applied to balance baseline parameters be-
tween cohorts and time-to-event analysis of venous and arterial
thromboembolic events was carried out based on the extended Cox model
to calculate crude and adjusted hazard ratios (HR) including 95%-confi-
dence intervals (CI).
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RESULTS: The analysis was based on 210,000 women, who contributed
470,000 women years of exposure. The observed prevalence of prognostic
factors at baseline showed typical features of US and European COC users.
However, the mean age in the E2/E2Val cohort was higher compared to the
EE <30ug cohort (31.7 years £9.76 and 26.1 years £7.89, respectively). A
time-to-event analysis of the VTE data was carried out based on the extended
Cox model. Validity of the model was demonstrated by the standardized dif-
ferences summarized over strata as weighted average yielded upon PS sub-
classification, which were consistently <0.25 and mostly <0.1. A compari-
son between cohorts showed a decreased risk of venous thromboembolism in
users of COCs containing E2/E2Val vs users of COCs containing EE <30ug;
adjusted hazard ratio: 0.49 (95% CI, 0.28-0.84). A risk reduction in the E2/
E2Val cohort was also observed with regards to arterial thromboembolic
events; adjusted hazard ratio: 0.26 (95% CI, 0.08-0.83).

CONCLUSIONS: Data presents a solid safety assessment of combined
hormonal preparations in over 200,000 pre-menopausal women and shows
a decreased cardiovascular risk of E2/E2Val when compared to low-dose
EE. This provides reassurance for current users of E2/E2Val-containing
COCs and opens new perspectives for the development of safe and effective
endometriosis treatments, such as the recently developed product containing
E2/NETA, in combination with relugolix.

SUPPORT: This analysis was supported by a grant from Myovant Sci-
ences. Dataset is owned by ZEG Berlin GmbH.
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MODERATE, AND SEVERE ENDOMETRIOSIS IN
LIGHT OF UNCERTAINTY ABOUT THE EFFECTIVE-
NESS AND SAFETY OF LAPAROSCOPIC SURGERY?
A COCHRANE REVIEW UPDATE TO INFORM FUTURE DEBATE
AND CLINICAL PRACTICE. Celine Bafort, MD,' Yusuf Beebeejaun,
MRCOG MHDL MBBS BSC(Hons),Z Carla Tomassetti, MD, PhD,I
Jan Bosteels, MD, PhD,3 James M. N. Duffy, DPhil MRes PG HCL MBChB
BSc (Hons)* 'University Hospitals Leuven, Leuven, Belgium; *King’s Col-
lege London, London, United Kingdom; 3Imeldalaan, Bonheiden, Belgium;
“Institute for Women’s Health, University College London, Greater London,
United Kingdom.

HOW SHOULD WE MANAGE WOMEN WITH MILD,

OBJECTIVE: Limited evidence regarding the surgical management of
mild, moderate, and severe endometriosis is driving the substantial variation
in clinical practice and differences in patient outcomes. We prepared a Co-
chrane review evaluating the effectiveness and safety of laparoscopic surgery
for endometriosis.

DESIGN: Cochrane systematic review informing the development of clin-
ical practice and research recommendations.

MATERIALS AND METHODS: Randomised trials evaluating laparo-
scopic surgery for endometriosis were included. Selection of studies, assess-
ment of trial quality, and extraction of relevant data were performed
independently by two researchers. We calculated the summary estimates
and 95% confidence intervals using a random effects model.

RESULTS: Fourteen randomised trials, reporting data from 1381 women
with endometriosis, were included. Laparoscopic surgery improved preg-
nancy rates when compared with diagnostic laparoscopy (OR 1.91; 95%
CI 1.24, 2.95). Laparoscopic surgery improved overall pain, measured 12
months following surgery, when compared with diagnostic laparoscopy
(MD 1.65; 95% CI 1.11, 2.19). There was no difference in reported adverse
events (OR 0.95; 95% CI 0.06, 16.31). When comparing laparoscopic abla-
tion with laparoscopic excision there was poor reporting of outcome data.
When comparing conservative laparoscopic surgery with radical laparo-
scopic surgery in women with deep endometriosis infiltrating the rectum
there was no difference in reported quality of life. Radical laparoscopic sur-
gery was associated with more adverse events, including rectal lumen steno-
sis (OR 0.09; 95% CI 0.00, 1.79).

CONCLUSIONS: Laparoscopic surgery should be routinely offered to
women with mild to moderate endometriosis. There is uncertainty
regarding the most appropriate laparoscopic method to excise or destroy
endometriotic deposits. Further research is required to evaluate the role
of laparoscopic surgery in the management of severe endometriosis. Clini-
cians, professional societies, and patient advocacy groups should champion
the routine access to laparoscopic surgery for women with mild to moder-
ate endometriosis.
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INCREASED CELLULAR SENESCENCE IN DEEP
INFILTRATING ENDOMETRIOSIS. Helena Malvezzi,
MSc,! Camila Hernandes, PhD,! Bruna C. de Azevedo,
PhD," Carla A. Piccinato, PhD,' Juliana Meola, PhD,”
Sérgio Podgaec, M.D. PhD.' 'Albert Einstein Hospital, Sao Paulo, Brazil;
2Universidade de Sao Paulo, Ribeirao Preto, Brazil.

OBJECTIVE: Endometriosis is characterized by increased inflammatory
process and to be apoptosis resistant. Senescence cells are apoptosis resistant
and present the senescence associated secretory phenotype (SASP). Cellular
senescence is an irreversible suspension of cell proliferation process, respon-
sible for controlling tissue growth. In endometriosis, senescence cells would
be regulating cell cycle block which would favor disease maintenance and
progression.

DESIGN: A cross-sectional study with biopsies of deep infiltrating endo-
metriotic lesions and ectopic endometrium from women with (n=27) and
control endometrium from women without endometriosis (n=19) in both cy-
cle phase (secretory and proliferative).

MATERIALS AND METHODS: Biopsy tissues were prepared for senes-
cence markers (pl6 and Lamin bl) detection using immunohistochemistry
technique followed by histometry to calculate antibody positive areas in
the tissue. For tissue IL-17A detection, multiplex assay was used. Wilcoxon
test was used for pared samples and gamma generalized linear models to
evaluate groups relationship. Alfa lower than 0.05 was considered signifi-
cant.

RESULTS: Deep infiltrating lesion from secretory and proliferative phase
had 4.4 (p<0.001) and 2.82 (p<0.001) times more p16 expression than secre-
tory eutopic endometrium. Also, proliferative eutopic endometrium had 3.05
(p<0.002) times more p16 expression than secretory eutopic endometrium.
Although no difference between cycle phases was detected, lesions had
less lamin bl expression compared to eutopic endometrium (p=0.016).
Higher concentration of IL-17A was found in the proliferative phase of the
lesions (p=0.014) compared to proliferative eutopic endometrium and in
the secretory phase of the eutopic endometrium (p=0.014) compared to
control endometrium. IL-17A increases pl6 expression in 1.04 times
(p=0.029).

CONCLUSIONS: Deep infiltrating lesions presents more senescence
markers than eutopic endometrium, as the increase in pl6 expression
and the depletion in lamin bl expression. The pl6 protein plays a crit-
ical role in regulating cell senescence, being a potent inhibitor of cell
proliferation and lamin bl is associated with maintaining the structure
of the nuclear membrane during cell cycle processes. Our results suggest
that IL-17A increases pl6 expression and as there were more IL-17A
and pl6 in lesions compared to eutopic endometrium, we believe that
IL-17A could be favoring pl6 expression in deep infiltrating lesions
and thus maintaining an inflammatory and senescent environment. This
environment, in addition to providing a basal state of inflammation,
may be causing more cells to enter senescence, favoring disease
maintenance.

References: A
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COPY NUMBER LOSSES IN SPECIFIC REGIONS OF |
COMMON VARIATION ARE SIGNIFICANTLY MORE .
PREVALENT IN INFERTILITY PATIENTS COMPARED

WITH A POPULATION OF DEMONSTRATED

FERTILITY AND LOW FETAL WASTAGE. Edward Robert Wassman,
Jr, MD,' Rakesh Chettier, MS,”> Lesa M. Nelson, BS,' Moises A. Serrano,
PhD, DABMGG,I Dane Zdunich, BS,1 Kenneth Ward, MD? 'Predictive Lab-

oratories, Salt Lake City, UT; 2Juneau Biosciences, LLC, Salt Lake City, UT.

OBJECTIVE: Chromosomal microarray analysis (CMA) is a valuable
standard of care for assessment of individuals with developmental disabilities
and other pathological states. However, interpretation of incident copy num-
ber variants (CNV) is highly dependent upon use of prevalence data from
“normal” populations. Infertility which is present in up to 15% of any pop-
ulation is known to be genetically heterogeneous, however such patients
would typically appear in CNV databases in the “normal” population and
relevant findings may go unsuspected.

DESIGN: We performed bioinformatic analysis of the variation observed in
539 consecutive women receiving services at a major US Infertility practice for
the presence of potentially relevant CNV relating to their underlying condition
or unsuspected genetic risks. We compared these to a population of 79 women
with exceptional fertility (grand multiparas) as demonstrated by 5 or more un-
complicated term deliveries with no clinically apparent reproductive losses.

MATERIALS AND METHODS: CNV were assessed with an FDA approved
CMA (Affymetrix, CytoscanDX). CNV association analysis of the entire databases
of CNV segments in the “infertile” and “grand multipara” cohorts was undertaken
with ParseCNV program (http://parsecnv.sourceforge.net/).

RESULTS: A typically wide range of CNV and runs of homozygosity
(ROH) was observed, with many overlapping known common regions of
variation and the majority predicted to be likely benign. Potential impactful
rare gene findings have been reported elsewhere, including two well
described recurrent pathogenic CNV observed in 3 patients each, and an
appreciable number of deletions encompassing all or part of genes for known
over 40 autosomal recessive conditions suggesting CNV analysis would add
positively to expanded carrier screening programs.

A striking presence of genomic deletions in three regions in the “infertile”
cohort (6-18%), none of which were observed in any of the “grand multipa-
ras” (p value range: 0.02- <0.000005) We used one-sided Fisher’s exact test
to test for enrichment of either deletion or duplication CNVs between the
“infertile” case subjects and the comparison individuals. These differential
CNVs all occurred in regions of common well-known CNV of gene families
on chromosomes (chr) 7, 14, and 11 (typically 12-40% prevalence range for
regions; Database of Genomic Variants [DGV]; http://dgv.tcag.ca/). There
was no difference in the relative occurrence of any duplications or ROH.

CONCLUSIONS: Deletions significantly differential in prevalence be-
tween these groups were observed in several regions of very common known
CNYV, which may have plausible link to key theories on reproductive success
and evolution. The variants observed on the first two regions (chr7 & 14)
involved variant transcripts of the T-cell receptor-g and -a respectively. On
chromosome 11 the deletions involved the 52N1 and 52N5 families of olfac-
tory receptor genes. Both the immune response and olfactory perceptions
have been suggested to be involved with the evolution of eutherian mamma-
lian reproduction and fertility in humans.

SUPPORT: Predictive Laboratories, Inc.
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INFERTILITY AND RISK OF PREMATURE MORTAL- |
ITY: A PROSPECTIVE COHORT STUDY. Yixin Wang, .
MD,1 Leslie V. Farland, SC.D.,2 Stacey A. Missmer, SCD,1

Janet Rich-Edwards, PhD,4 Audrey J. Gaskins, ScD,5

Jorge E. Chavarro, MD, Sc.D.! 'Harvard T.H. Chan School of Public Health,
Boston, MA; 2University of Arizona, Tucson, AZ; 3College of Human Medicine,
Michigan State University, Grand Rapids, MI; “Brigham and Women’s Hospital,
Boston, MA; ° Emory University, Rollins School of Public Health, Atlanta, GA.

OBJECTIVE: To prospectively investigate the association between infer-
tility and risk of premature mortality (before age 70 years).

DESIGN: Prospective cohort study.

MATERIALS AND METHODS: We followed 103,748 women partici-
pating in the Nurses’ Health Study II who attempted conception and who
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were free of cardiovascular disease (CVD), type 2 diabetes, and cancer at
enrollment in 1989. Biennial questionnaires updated information on infer-
tility status (defined as attempting conception for at least 12 months), preg-
nancies, lifestyle characteristics, and several health-related outcomes.
Hazard ratios (HR) and 95% confidence intervals (CI) for the associations
of infertility and underlying reasons for infertility with the risk of premature
mortality were estimated using Cox proportional hazards models, adjusting
for race/ethnicity, and time-varying age, body mass index, oral contraceptive
use, hormone replacement use, aspirin use, family history of CVD, cigarette
smoking status, physical activity, and diet quality.

RESULTS: During 28 years of follow-up, 32,464 women (31%) reported
infertility and 2,327 women died before age 70, including 1,065 deaths caused
by cancer and 211 by CVD. Women who experienced infertility were 20%
(95% CI: 10%, 31%) more likely to die prematurely from any cause during
follow-up than women who never reported infertility. This relation was largely
driven by deaths from cancer (HR, 1.19; 95% CI: 1.05, 1.35). The association
between infertility and all-cause mortality was stronger among women who
first experienced infertility early in their reproductive life. The HR (95% CI)
for all-cause mortality for women first experiencing infertility before age
26y, between ages 26 and 30y, and after age 30y were, respectively, 1.21
(1.07, 1.37), 1.19 (1.07, 1.32), and 1.08 (0.91, 1.28).

CONCLUSIONS: Our findings suggest that a history of infertility may be
associated with a greater risk of premature mortality, particularly among
women first experiencing infertility before age 30y. Future research is needed
to confirm these novel finding.

0-195 10:10 AM Tuesday, October 20, 2020

EVALUATING THE RISK OF UNEXPLAINED INFER-
TILITY IN WOMEN WITH RHEUMATOID ARTHRITIS
AND SYSTEMIC LUPUS ERYTHEMATOSUS.

Yael Klionsky, MD,' Alexander Kotlyar, MD,> Hugh S. Taylor,
M.D.? '"Wake Forest School of Medicine, Winston-Salem, NC; 2Yale School of
Medicine, Oange, CT; 3Yale University School of Medicine, New Haven, CT.

OBIJECTIVE: The presence of infertility among women with rheumatoid
arthritis (RA) and systemic lupus erythematosus (SLE) remains unclear. To
date, there have been no large-scale studies assessing this risk. Using a large
population database, our primary objective was to examine if the risk of un-
explained infertility in women of reproductive age with RA and SLE is
different compared to women without these diseases. A subgroup analysis
sought to assess the effects of age, ethnicity, and insurance status on this risk.

DESIGN: Cross-sectional analysis of a large healthcare database

MATERIALS AND METHODS: This study used Explorys, Inc (IBM
‘Watson Health) a large population health database which aggregates de-iden-
tified patient data from a variety of electronic health records in multiple
health systems across the United States. As such, this work is IRB exempt.
This is a cross-sectional analysis that utilized data in excess of 72 million pa-
tients from the Explorys, Inc database as of February 12, 2020. We used this
platform to collect data points such demographic information, diagnostic co-
des, laboratory studies, and drug prescriptions. Only women with unex-
plained infertility were included in this analysis. We identified women
between 18 and 45 years of age with a diagnosis of infertility and a diagnosis
of RA or SLE. A control group of women with infertility and without RA or
SLE were included for comparison. Chi-squared test was used for categorical
variables with p<0.05 being considered significant.

RESULTS: The distribution of patients for both diseases is outlined in ta-
ble 1. Women with a diagnosis of RA were noted to have a higher risk of un-
explained infertility (p<0.0001, OR 2.7, 95% CI of 2.5-3.0). Women with a
diagnosis of SLE were also noted to have a higher risk of unexplained infer-
tility (p<0.0001, OR 2.1, 95% CI of 1.8-2.3). Subgroup analysis indicated
Asian women with RA did not have an increased risk of infertility. The pres-
ence of RA was associated with a higher risk of unexplained infertility for all
other age, insurance, and ethnicity groups. SLE was associated with a higher
risk for unexplained infertility for all subgroups.

TABLE 1.
Infertility Present (n) Infertility Absent (n)
RA 440 47750
No RA 41350 12311690
Infertility Present (n) Infertility Absent (n)
SLE 347 48700
No SLE 42330 12489710
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CONCLUSIONS: Women with a diagnosis of RA or SLE have a higher
risk of unexplained infertility compared to women who did not have RA or
SLE. Future studies will elucidate the mitigating effects of ethnicity among
RA patients and insurance status among SLE patients.

SUPPORT: None
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CHARACTERIZATION OF PITUITARY AND OVARIAN |
HORMONE CONCENTRATIONS DURING TREAT- .
MENT WITH RELUGOLIX COMBINATION

THERAPY. Ingrid Duijkers, MD, PhD,'

Elizabeth M. Migoya, Pharm D,2 Juan Camilo Arjona Ferreira, MD,}
Christine Klipping, MD, PhD* 'dinox consultancy bv, Groningen,
Netherlands; 2Myovant Sciences Inc., Brisbane, CA; *Chief Medical Officer,

Brisbane, CA; “Dinox BYV, Berlin, Germany.

OBJECTIVE: To characterize the effects of Relugolix combination ther-
apy (Rel-CT; relugolix 40 mg, estradiol [E2] 1 mg, norethindrone acetate
0.5 mg) on pituitary (luteinizing hormone [LH] and follicle-stimulating hor-
mone [FSH]) and ovarian (E2 and progesterone [P]) hormone concentrations,
follicular growth, and endometrial thickness.

DESIGN: An open-label, single-cohort study. Healthy, premenopausal,
ovulatory women (n=70) received oral administration of Rel-CT once daily
for 84 days.

MATERIALS AND METHODS: Blood samples for determination of LH,
FSH, E2 and P serum concentrations were collected every 3 (1) days during
the treatment and post-treatment periods. LH, FSH and P were quantified us-
ing a validated, enzyme-linked immunosorbent assay. E2 serum concentra-
tions were quantified using a validated liquid chromatography-tandem
mass spectrometry method. The size of the dominant follicle and endometrial
thickness were measured by transvaginal ultrasound performed every 3 (£1)
days during the treatment and post-treatment periods.

RESULTS: Relugolix, an orally active, potent, non-peptide gonadotropin-
releasing hormone (GnRH) receptor antagonist, blocks endogenous GnRH
from binding to GnRH receptors, preventing the release of LH and FSH from
the anterior pituitary gland. Reduction in FSH minimizes follicular growth
and development, with consequently lower production of E2. In the absence
of an LH surge, and ovulation, the corpus luteum does not develop, resulting
in decreased production of P. In the current study, during treatment with Rel-
CT, mean LH concentrations were below 1.0 U/L, and FSH concentrations
were suppressed, being maintained between 2 and 3 U/L, with an absence of
pre-ovulatory peaks. Follicular growth was diminished, with a mean dominant
follicle size consistently at approximately 6 mm. Mean (median) E2 concentra-
tions were maintained between 32.6 and 44.5 pg/mL (30.6 and 40.1 pg/mL),
comparable to concentrations in the early follicular phase of the menstrual cy-
cle, as a result of profound suppression of ovarian E2 production and exogenous
administration of E2 as part of Rel-CT. Endometrial proliferation was markedly
suppressed, with mean endometrial thickness between 4 and 5 mm. Mean P
concentrations remained between 1 and 1.3 nmol/L, with individual concentra-
tions below 5 nmol/L (corresponding to 1.57 ng/mL), reflecting an absence of
luteal activity. Over 84 days, Rel-CT inhibited ovulation in 100% of women.

CONCLUSIONS: Rel-CT consistently suppressed pituitary and ovarian
hormone concentrations, follicular growth and endometrial thickness. The
reduction in systemic E2 and progesterone concentrations is expected to
minimize hormone-induced growth and proliferation of uterine fibroids
and endometriosis lesions, resulting in an improvement of disease-related
symptoms without adverse consequences related to a hypoestrogenic state.

SUPPORT: Myovant Sciences Inc.
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CELL-LEVEL EXPRESSION OF SARS-COV-2 CELL |
ENTRY FACTORS IN HUMAN ENDOMETRIUM DUR- .
ING THE PRECONCEPTION PERIOD. Felipe Vilella,

PhD,] Wanxin Wang, PhD,2 Inmaculada Moreno, PhD,3

Stephen R. Quake, DPhil,4 Carlos Simon, MD, PhD’ lIgenomix Founda-
tion/INCLIVA, Valencia, Spain, Department of Obstetrics and Gynecology,
BIDMC, Harvard University, Boston, MA- USA Boston, U.S.A., Paterna,
Spain; 2Stanford University, Stanford, CA; 3Igenomix Foundation / IN-
CLIVA, Valencia, Paterna, Spain; 4Chan Zuckerberg Biohub, San Francisco,
CA; 5Igenomix Foundation, INCLIVA, Valencia, Spain, Department of Ob-
stetrics and Gynecology, Valencia University, valencia, Spain, Department of
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Obstetrics and Gynecology, BIDMC, Harvard University, Boston, MA- USA
Boston, U.S.A., Valencia, Spain.

OBJECTIVE: ACE2 enzyme serves as SARS-CoV-2 human receptor
through binding of the viral S protein and subsequent trimming of S protein
between S1 and S2 units by host serine proteases as TMPRSS2, CTSB or
CTSL. Here, we aim to investigate the expression of the different cell entry
proteins involved in SARS-CoV-2 infection in the different cell types of the
human endometrium throughout the menstrual cycle using single-cell RNA-
seq (scRNAseq).

DESIGN: Gene expression patterns for SARS-CoV-2 entry molecules
were analyzed by scRNAseq in a total of 73,181 endometrial single cells ob-
tained from endometrial biopsies from 19 reproductive-age women across
the full menstrual cycle (Fluidigm C1: 2,149 cells) and 10 women from
the same cohort (10x: 71,032 cells). For two women, both C1 and 10x data
were collected as anchors for comparison.

MATERIALS AND METHODS: After tissue dissociation, single cell cap-
ture was performed on Fluidigm C1 system (n= 2,149 cells) or Chromium
10x system (Chromium Next GEM Chip G, 10x Genomics) (n= 71,032 cells)
followed by reverse-transcription, cDNA generation and library construc-
tion. Barcoded libraries were sequenced in pair-end reads on Nextseq (Illu-
mina) for the C1 dataset or Novaseq (Illumina) for the 10x dataset . Data
pre-processing, quality filtering, and statistical analyses were performed us-
ing custom Python, R, and Java scripts.

RESULTS: Expression analysis across the menstrual cycle showed no sig-
nificant expression of ACE2 in stromal or unciliated epithelial cells in any cy-
cle phase. TMPRSS2 was expressed more highly in glandular epithelial cells
during the early proliferative phase and towards the end of the cycle. Inter-
estingly, expression of CTSB and CTSL was observed in both stromal and
epithelial cells across all phases of the menstrual cycle, with CTSB the
more abundant of the two. All four genes were simultaneously expressed
in less than 0.7% of glandular epithelial cells.

Expression analysis during the secretory phase did not detect significant
expression of ACE2 (less than 2% of epithelial or stromal cells). TMPRSS2
showed mild expression in about 12% of unciliated epithelial cells. In contrast,
CTSB and CTSLwere highly expressed in ~80% and ~40% of cells during the
mid-late secretory phase, aligning with what we detected via Fluidigm. In addi-
tion, while CTSB was highly expressed in both epithelial and stromal cells,
CTSL was more highly expressed in stromal cells across the menstrual cycle.

CONCLUSIONS: Percentages of endometrial cells expressing ACE2,
TMPRSS2, CTSB, or CTSL were <2%, ~12%, ~80%, and ~40%, respec-
tively, with <0.7% of cells expressing all four. This finding implies low ef-
ficiency of SARS-CoV-2 infection in the endometrium before embryo
implantation, providing information to assess preconception endometrial
infection risk in COVID-19 asymptomatic carriers.

FV & WW contributed equally.
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HIGH PREVALENCE OF MEASLES NON-IMMUNITY
IN REPRODUCTIVE AGE WOMEN. Claire M. Smith,
MSN, RN, Sedona Speedy, MD,’> Christina E. Boots, MD,
MSCP Northwestern Medicine, Chicago, IL; “Northwestern
University, Chicago, IL; 3Northwestern Feinberg School of Medicine, Chi-
cago, IL.

OBJECTIVE: To determine if the percentage of reproductive age women
who are immune to measles is at or above the level required for herd immu-
nity (95%) and to evaluate the patient characteristics and demographics that
correlate with measles non-immunity.

DESIGN: Retrospective case control.

MATERIALS AND METHODS: A retrospective chart review of
women seeking preconception and fertility care who underwent serum
testing for measles, rubella, and/or varicella immunity between March
1, 2018 and May 1, 2020 were included in the analysis. Serum tests re-
sulted as either immune, non-immune, or equivocal, as determined by
serum IgG titer levels for the respective diseases. Women with equivocal
results underwent further testing to quantitate titers and determine immu-
nity. Equivocal results that did not have follow up testing were excluded
from the final analysis. Clinical characteristics were collected on the
women including age, BMI, parity, race, and ethnicity. Students t test
and chi square tests were used for continuous and categorical outcomes.
Multivariable logistic regression was performed to control for confound-
ing. A post hoc power analysis was performed.

RESULTS: 3,255 women were included in the study. Of the 1,396 women
tested for measles antibodies (n=1396), 20.1% were considered non-immune
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and 79.9% were immune. Of the 2,654 women tested for rubella antibodies,
only 3.5% were non-immune, while 93.7% were immune and 2.8% were
equivocal. Of those tested for varicella (n=3023), 7.5% were non-immune,
89.2% were immune and 3.2% were equivocal. Women who were considered
non-immune to measles were younger and had a higher body mass index
(BMI) after adjusting for confounders. More specifically, women born after
1984 and obese women were more likely to be measles non-immune.

Immune Non-Immune P-Value

35.5 +4.31 349 + 449 0.035
Birth Year <1985 82.4% (n=612) 17.6% (n=131) 0.016
Birth Year >/=1985 77.2% (n=504) 22.8% (n=149)
BMI (mean kg/m2 +- SD) 26.4 + 6.59 277 +£7.28 0.009
Non-obese (BMI <30) 81.1% (n=215) 18.9% (n=71) 0.028
Obese (BMI >/=30) 75.2% (n=976) 24.8% (n=248)

Age (mean years +- SD)

CONCLUSIONS: Among women seeking preconception and fertility
care, the seroprevalence of measles immunity is only 79.9%, which is signif-
icantly lower than that required for herd immunity (95%). Interestingly, low
IgG titers for measles are associated with a younger age and higher BMI.
Additional testing to correlate IgG titers with clinical immunity needs to
be performed. In the meantime, and given this high prevalence, measles im-
munity should be included in the preconception evaluation.

FERTILITY PRESERVATION
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OOCYTE CRYOPRESERVATION DO NOT ATTAIN
OPTIMAL NUMBER OF OOCYTES CRYOPRESERVED
FOR REASONABLE LIKELIHOOD OF FUTURE LIVE
BIRTH. Amy Wijekoon, MD, Heather G. Huddleston, MD,
Marcelle 1. Cedars, MD, Eleni Greenwood Jaswa, MD, MSc. University
of California San Francisco San Francisco, CA.

MAJORITY OF WOMEN UNDERGOING ELECTIVE

OBJECTIVE: This study aimed to evaluate the frequency with which
women undergoing planned oocyte cryopreservation (OC) ultimately banked
an optimal quantity of eggs.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: Subjects included 999 women undergo-
ing planned OC between January 2012 and February 2020. The primary
outcome of optimal number of oocytes cryopreserved (OOC) was defined
as >80% probability of at least one live birth (LB) using a published model
accounting for age (Goldman et al., 2017). Baseline factors were compared
between those with and without OOC using Student’s t-test, Mann-Whitney
U-test, and Chi squared test as appropriate. Logistic regression modeling
identified predictors for achieving OOC, controlling for age, race, antral fol-
licle count (AFC), anti-mullerian hormone (AMH), insurance status, and to-
tal cycles.

RESULTS: 415 women undergoing planned OC (42%) achieved OOC af-
ter an average of 1.5 cycles. The majority of women <35 years achieved
OOC (63%); however, few women ages 39-40 years, and no women >41
years, achieved OOC (Table 1). Based on median oocytes frozen, the major-
ity of women < 38 years achieved >50% probability of at least one LB; how-
ever, at >38 years, women achieved much lower chances of LB (Table 1).
Average age (34 v 37 years, p<0.001), AFC (12 v 7, p<0.01), AMH (3.1
v 1.5 ng/mL, p<0.01), and total number of cycles (1.5 v 1.4, p=0.01) differed
between the cohorts that did and did not achieve OOC, respectively. In the
multivariate logistic regression, age (aOR 0.69, p<0.001), AFC (aOR 1.05,
p<0.01), AMH (aOR 1.50, p<0.01), total number of cycles (aOR 2.15,
p<0.01), and Asian (aOR 0.54, p=0.01) or other non-White (aOR 0.60,
p=0.02) race were independent predictors of the primary outcome. Insurance
coverage was not associated with odds of achieving OOC.

CONCLUSIONS: The majority of women (58%) who undergo planned
OC do not bank sufficient eggs to yield an 80% chance of LB. Ovarian
reserve markers and age predicted failure to achieve OOC and should be
weighed when counseling. Asian/other non-white races had lower adjusted
odds of achieving OOC compared to white race patients. Future studies
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should investigate the cause of these racial differences in planned OC
outcomes.

TABLE 1. Cycle outcomes by age group

Age (years) at first planned OC

<35 36 37 38 39 40 41 42 =243
n 472 140 131 98 63 39 30 15 11

Optimal # oocytes for 80% 14 18 23 27 32 44 55 70 >100
probability of one LB

Median # oocytes frozen 17 16 15 14 12 11 16 11 9

Probability of one LB % 86 77 65 56 45 33 36 22 12

# of patients who 298 64 31 16 5 1 0 0 O
achieved OOC

% 63 46 24 16 7 3 0 0 O

Mean # cycles to 14 1.7 16 1518 4 - - -
achieve 0OC

SD 0.7 09 0.8 0.7 0.8 0

Mean # cycles in those who 1.3 14 1.5 14 14 14 1.6 1.8 2.1
did not achieve OOC

SD 0.7 0.7 0.8 0.7 0.7 1.1 0.9 1.4 1.0

References: Goldman RH, Racowsky C, Farland LV, Munné S, Ribustello
L, Fox JH. Predicting the likelihood of live birth for elective oocyte cryopres-
ervation: a counseling tool for physicians and patients. Hum Reprod.
2017;32(4):853-859.

SUPPORT: None
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PLANNED OOCYTE CYROPRESERVATION - 10-15
YEAR FOLLOW-UP: RETURN RATES AND CYCLE .
OUTCOMES. Jennifer K. Blakemore, MD,'

James A. Grifo, MD, PhD,2 Shannon Devore, MD,l

Brooke Hodes-Wertz, MD, MPH,'{ Alan S. Berkeley, MD* 'NYU Langone
School of Medicine, New York, NY; NYU Langone Prelude Fertility Center,
New York, NY; SNYU Langone Prelude Fertility Center, New York, NIJ;
“New York University School of Medicine, New York, NY.

OBJECTIVE: Planned oocyte cryopreservation (POC) has increased
exponentially since the experimental label on egg freezing was lifted in
2012". Given the rel