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Abstract

Objective: To assess whether pregnancies achieved with trophectoderm biopsy for
preimplantation genetic testing (PGT) have different risks of adverse obstetric and neonatal
outcomes compared to pregnancies achieved with In Vitro Fertilization (1\VVF) without biopsy.

Design: Observational cohort
Setting: University-affiliated fertility center

Patients: Pregnancies achieved via IVF with PGT (n=177) and IVF without PGT (n=180) that
resulted in a live birth.

Interventions: None

Main Outcome Measures: Maternal outcomes including preeclampsia and placenta previa;
neonatal outcomes including birth weight and birth defects.
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Results: There was a statistically significant increase in the risk of preeclampsia among IVF
+PGT pregnancies compared to IVF-without-PGT pregnancies, with an incidence of 10.5% versus
4.1% (adjusted odds ratio [aOR] 3.02; 95% confidence interval [95%CI] 1.10, 8.29; P=0.02). The
incidence of placenta previa was 5.8% in IVF+PGT pregnancies versus 1.4% in IVF-without-PGT
pregnancies (aOR 4.56; 95%CI 0.93, 22.44). Similar incidences of gestational diabetes, preterm
premature rupture of membranes, and postpartum hemorrhage were observed. IVF+PGT and IVF-
without-PGT neonates did not have a significantly different gestational age at delivery or rate of
preterm birth, low birth weight, NICU admission, neonatal morbidities, or birth defects. All trends,
including the significantly increased risk of preeclampsia in IVF+PGT pregnancies, persisted upon
stratification of analysis to only singleton live births.

Conclusion: To date, this is the largest and most extensively controlled study examining
maternal and neonatal outcomes after trophectoderm biopsy. There was a statistically significant
three-fold increase in the odds of preeclampsia associated with trophectoderm biopsy. Given the
rise in PGT utilization, further investigation is warranted.

Capsule:

Trophectoderm biopsy was associated with a statistically significant increase in preeclampsia.
Thus given the rise in PGT utilization, further investigation is warranted.

Keywords

Preimplantation genetic testing; trophectoderm biopsy; in vitro fertilization; maternal outcomes;
neonatal outcomes; preeclampsia

INTRODUCTION

The utilization of Preimplantation Genetic Testing (PGT), including Preimplantation
Genetic Screening (PGS) for aneuploidy and Preimplantation Genetic Diagnosis (PGD) for
single gene disorders, is increasing rapidly (1). In fact, the rate of PGT in the United States
has increased from 4% of all cycles in 2005 to over 22% in 2015. In 2015 alone, 26,201
retrieval cycles conducted in the United States included PGT, resulting in 8529 live births
(1). Current indications for PGT include aneuploidy assessment for recurrent pregnancy loss
(2), advanced maternal age (3), sex selection, HLA-matched siblings (4), and testing for
genetic disorders such as unbalanced translocations and single gene mutations (5-10).

Despite this increasing utilization, there has been very little examination of the maternal and
neonatal outcomes for pregnancies achieved via IVF with PGT. Because trophectoderm
biopsy removes cells that are destined to form the placenta, there is potential for increased
risk of adverse pregnancy outcomes that are associated with abnormal placentation. Shallow
or otherwise abnormal initial placentation has been strongly suggested to be involved in later
development of preeclampsia and restricted fetal growth, conditions which are associated
with significant maternal and infant morbidity (11,12). A few international studies have
investigated such maternal and infant consequences post-PGT (13-17), but no study in the
US has directly compared the outcomes of IVF+PGT to IVF alone. Therefore, we conducted
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a cohort study, the largest to date, comparing the maternal and infant outcomes of 1\VF with
and without trophectoderm biopsy.

Women receiving fertility care at Stanford were enrolled after confirmation of a viable
pregnancy at around 8 weeks of gestation. All women with a viable pregnancy at
approximately 8 weeks of gestation were eligible to participate with recruitment beginning
in October 2011 and ending with deliveries projected to occur by the end of December 2017.
To maximize the number of PGT cases which could be included in the analysis, we
performed a retrospective chart review. Of the 177 cases of PGT included in this analysis, 26
PGT cases were identified by retrospective chart review. Demographics and past pregnancy
history were obtained from participant questionnaires or medical records. Past medical
history, fertility treatment, and prenatal, delivery, and postpartum data were collected from
medical records. The Institutional Review Board of Stanford University approved the study
protocol. Statistical analyses of the raw data were performed by a professional biostatistician
within Stanford Medicine’s Quantitative Science Unit; the biostatistician was not a part of
the study design or data collection.

Live births resulting from autologous oocytes with embryos transferred at the blastocyst
stage were included in this analysis. An additional analysis was performed limited to only
singleton live births resulting from blastocyst transfers to minimize confounding by the
comorbidities associated with multiple gestation. There were two participants who had more
than one viable pregnancy during the study timeframe; only the first pregnancy was included
in this analysis. We excluded miscarriages, terminations for fetal anomalies or maternal
health, with no miscarriages or terminations due to development of preeclampsia.
Participants were also excluded if they were lost to follow-up, requested to be withdrawn
from the study, or if pregnancy outcome was not available. All PGT cycles utilized
trophectoderm biopsy. A total of 357 live births, 177 IVF+PGT and 180 IVF-without-PGT,
were included in our analyses (Figure 1).

PGT and IVF treatment

The embryo biopsy was performed by pipette removal of 5-8 trophectoderm cells from day
5 or day 6 fully expanded blastocysts through a small opening in the zona pellucida, which
was created by laser. Clinical pregnancy was confirmed by the presence of the fetal heartbeat
within the gestational sac at a 6 or 8-week ultrasound.

Study outcomes

The primary aim of our study was to examine obstetric outcomes, specifically the incidence
of preeclampsia. Data on placental complications (specifically placental abruption, placenta
previa, and placenta accreta) were also collected. Hypertensive disorders were adjudicated
by a trained obstetrician-gynecologist (author F.V.V.H.) who had no knowledge of the
participants’ PGT status or medical history. Data collection instruments for pregnancy
outcome were separate from those describing demographics and treatment. This study uses
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the current American College of Obstetricians and Gynecologists’ (ACOG) definitions for
hypertensive disorders in pregnancy (18). Preeclampsia was defined by the presence of
hypertension (persistent systolic blood pressure (BP) 140 mmHg or higher and/or diastolic
BP 90 mmHg or higher) after 20 weeks of gestation in a previously normotensive woman
and proteinuria (= 300 mg protein in a 24-hour urine collection, protein/creatinine ratio >
0.3, or dipstick reading of at least 1+). New onset hypertension in the absence of proteinuria,
but with at least one of the following symptoms, also qualified for the diagnosis of
preeclampsia: thrombocytopenia (< 100,000/ul), renal insufficiency, impaired liver function,
pulmonary edema, or cerebral or visual symptoms. These symptoms also qualified for the
diagnosis of preeclampsia with severe features. Additional criteria defining preeclampsia
with severe features were a systolic BP of = 160 mmHg and/or a diastolic BP of = 110
mmHg, HELLP syndrome (hemolysis [LDH increase], elevated liver enzymes [liver
transaminases levels twice as normal], and low platelet count [< 100,000/ul]). If a
preeclamptic woman developed new onset grand mal seizures, then eclampsia was
diagnosed. Hypertension diagnosed before 20 weeks or prior to conception was defined as
chronic hypertension while gestational hypertension was defined as newly onset
hypertension in the absence of proteinuria after 20 weeks. Additional obstetric outcomes
examined were the development of gestational diabetes, preterm premature rupture of
membranes, postpartum hemorrhage, caesarean section delivery, and induction of labor.

The secondary aim of our study was to examine the neonatal outcomes. We studied the
incidence of preterm birth (<37 weeks), birth weight, birth defects, Apgar score at 5
minutes, neonatal intensive care unit (NICU) admission, neonatal jaundice, and neonatal
morbidity (defined by the presence of hypoglycemia, hypothermia, intraventricular
hemorrhage, necrotizing enterocolitis, seizure, infection, sepsis, or respiratory distress
syndrome).

Statistical Analysis

Study data were captured and managed in Stanford’s REDCap electronic data tool (19).
Categorical variables underwent Chi-square analysis (or Fisher’s exact test) to compare the
significance of differences in proportions while continuous variables underwent #test (or
Mann-Whitney test) to compare the significance of differences in mean. Multivariate logistic
and linear regression models were performed to determine the adjusted odds ratios (aOR) of
obstetric and neonatal outcomes. The obstetric outcome models were adjusted for the
following covariates: parity, maternal age, maternal BMI, prior history of hypertension,
PCOS infertility diagnosis, natural versus programmed frozen embryo transfer (FET) (20),
and neonate sex. The neonatal outcome models were adjusted for the following covariates:
parity, maternal age, and maternal BMI. We also performed subanalyses on index
pregnancies achieved solely from frozen embryo transfers (Supplemental Table 2) due to
evidence that frozen embryo transfer is associated with a higher risk of hypertensive
disorders in pregnancy (21-26). Statistical analyses were conducted using the R statistical
software 3.1.0 (26). To account for the multiple statistical tests, we applied a Bonferroni
correction to our significance threshold for all secondary outcomes. P<0.05 was considered
statistically significant.
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Participant characteristics

By the time we closed our dataset for analysis on December 31, 2017, there were 512 live
births which were available to be included in the analysis. There were 505 women with
viable pregnancies at approximately 8 weeks gestation who consented to participate in our
study; three withdrew from the study, 14 had spontaneous pregnancy losses before 20 weeks,
one terminated the pregnancy due to anomaly (from the IVF-without-PGT cohort), and one
terminated for maternal health (from the IVF+PGT cohort). In these 16 non-viable
pregnancies, preeclampsia and placental disorders were not present. 26 PGT cases were
added to our cohort from retrospective chart review. Donor oocyte (n=42) births were
excluded from our analysis due to both well-demonstrated increased risk of preeclampsia
with oocyte donation and limited sample size. Because all PGT cases were performed with
trophectoderm biopsy followed by blastocyst transfer, only pregnancies from blastocyst
transfers were included in the 1VF-without-PGT cohort (113 pregnancies from cleavage
transfers were excluded). Thus, a final 357 live births conceived by autologous, blastocyst
transfer (177 with PGT and 180 without PGT) were used in our analyses (Figure 1).

The indications for PGT were: aneuploidy (n=74), monogenetic disorder, (n=27), recurrent
pregnancy loss (n=39), advanced maternal age (n=35), sex selection (n=26), previous IVF
failure (n=10), and elective (n=8). Some women had multiple indications for PGT.

Baseline clinical and demographic characteristics of the women in our study are presented in
Table 1. Between the IVF+PGT and IVF-without-PGT cohorts, there were no significant
differences in the women’s age, BMI, parity, race/ethnicity, incidence of hypertensive
disease in previous pregnancy, or rate of chronic hypertension. Compared with the controls,
IVF+PGT women had a lower mean number of embryos transferred (1.2 vs. 1.5, P=0.0001).
There were 26 pairs of twins (no triplets), of which 11 pairs were in the IVF+PGT cohort
(12.4% of cohort) and 15 pairs were in the IVF-without-PGT cohort (16.7%). The most
common indication for fertility treatment for the IVF-without-PGT cohort was male factor
(43.5%) while the most common indication for the IVF+PGT cohort was split between male
factor (27.2%) and monogenetic disorder (both 23.9%). There were no smokers in either
cohort.

The participant demographic characteristics for those included in the subanalysis of index
pregnancy stratified by mode of conception (frozen versus fresh embryo transfer) are shown
in Supplemental Table 1, and such stratification revealed similar patterns to Table 1. Within
this FET subgroup, there were similar numbers of natural and programmed FET cycle live
births (153 and 105, respectively).

Obstetric outcomes

The incidence of preeclampsia among IVF+PGT women was 10.5% compared to 4.1%
among IVF-without-PGT women, demonstrating a statistically significant increase in the
risk of preeclampsia with PGT (aOR 3.02; 95% CI 1.10, 8.29; P=0.02). When analysis was
restricted to only singleton live births (Table 3), the incidence of preeclampsia among
pregnancies achieved via IVF+PGT was 9.3% compared to 3.7% among pregnancies
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achieved via IVF-without-PGT (aOR 2.95; 95% CI 0.98, 8.92; P=0.04). The incidences of
placenta previa were 5.8% for IVF+PGT vs. 1.4% for IVF-without-PGT (aOR 4.56; 95% CI
0.93, 22.44; P=0.28). There were no observed statistically different incidences of other
placental disorders or hypertensive disorders of pregnancy. PGT-IVF women had similar
incidences of gestational diabetes, preterm premature rupture of membrane, postpartum
hemorrhage, C-section, and induction of labor to IVF-without-PGT women. Similar trends
in obstetric outcomes were observed upon further stratification by singleton-only live births
(Table 3) and by method of conception: FET (Supplemental Table 2) and fresh embryo
transfer (data not shown).

Neonatal outcomes

The mean gestational age of IVF+PGT neonates was similar to that of I\VF-without-PGT
neonates (269.1 days vs. 270.3; P=1.0), and there were no significant differences in the rate
of preterm birth, birth weight, NICU admission, mean Apgar score at 5 minutes, and
neonatal morbidity. There was a significantly higher proportion of male neonates in the IVF
+PGT group (63.0% vs. 45.5%; P=0.04). When the 26 participants with “sex selection” as
the PGT indication were removed, the sex imbalance persisted with 61% male and 39%
female. There were no statistically significant differences in the incidences of birth defects
in our main analysis (Table 2 and 3), but subanalysis of only the FET cohort (Supplemental
Table 2) showed a significantly increased odds of birth defects among IVF+PGT neonates
(aOR 11.90, 95% CI 1.40, 100.87; P=0.04). The IVF+PGT cohort’s birth defects were:
Arachnoid cyst, two cases of ventricular septal defect, auditory canal malformation, right-
sided inguinal hernia, Marfan Syndrome, lack of helical fold of left ear, left kidney cyst,
hypospadias, and bilateral pyelektasis. The birth defects for the IVF-without-PGT cohort
were: Imperforate anus, abdominal cyst, and Tetralogy of Fallot. Otherwise, similar trends in
neonatal outcomes were observed upon further stratification by singleton-only live births
(Table 3) and by method of conception: FET (Supplemental Table 2) and fresh embryo
transfer (data not shown).

DISCUSSION

Our study is one of the largest to report detailed maternal and neonatal outcomes comparing
IVF+PGT to IVF-without-PGT. For obstetric outcomes, there was a three-fold increase in
the odds of preeclampsia in the IVF+PGT cohort (aOR 3.02, 95% CI 1.10, 8.29; P=0.02)
that persisted even when analysis was stratified to only singleton live births to minimize
confounding by the comorbidities associated with multiple gestation. No statistically
significant differences in adverse neonatal outcomes were found in our main analysis. The
observation regarding an increase in the incidence of birth defects with PGT in the
subanalysis of FETs should be interpreted very cautiously, given the small number of cases
and wide confidence interval.

Despite the increased use of PGT, there are only a few studies that have investigated
neonatal outcomes for pregnancies achieved with IVF+PGT, and even fewer have reported
maternal outcomes. In fact, worldwide there have only been a total of 347 PGT mothers and
1534 PGT neonates studied (13-17). In almost all of these studies, the PGT biopsy
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procedure was polar body or cleavage-stage blastomere removal, which limits applicability
to current US clinical settings as blastocyst-stage biopsy of trophectoderm cells (method
used in our study) has become the predominant method within the United States.

A 2012 Belgian study found similar birth weight, perinatal death, and major malformation
rates between children born after PGD and ICSI (13), and a more recent 2014 Israeli study
found similar rates of low birth weight and intrauterine growth restriction, despite lower
gestational age, in children conceived after PGD (14). However, the latter study compared
their PGD cohort to children conceived spontaneously. In a 2016 Danish study that similarly
made comparisons with spontaneously conceived pregnancies, Bay et al. reported that PGD
(n=126) had increased risk of placenta previa, caesarean section, preterm birth, shorter
gestation, and neonatal admission. The authors reported, however, that risks were no longer
different in a subanalysis once PGD outcomes were compared to IVVF/ICSI outcomes (15). It
is important to note that for the above studies, two factors known to increase the risk of
adverse pregnancy and neonatal outcomes were not adjusted for in the analyses. Firstly,
frozen embryo transfer has been associated with increased risk of hypertensive disorders in
preghancy (21-23), preeclampsia (24-26), and placental disorders (28, 29). Secondly, donor
oocyte has been associated with increased risk of preeclampsia (30-32), lower gestational
age (33), and lower birth weight (33).

Two clinical trials have investigated the outcomes of pregnancy and children born after PGT.
A 2013 trial in the United States found that PGT neonates (n=61) had lower risks of preterm
delivery, low birthweight, and NICU admission (16), but this likely resulted from the study
design in which researchers transferred 1 embryo if PGT was performed and 2 embryos if
not. In fact, the control (non-biopsied) group had 29 twins and 1 triplet compared to only 1
twin in the PGT group. In a 2016 trial from China, Jing et al. found that b/astocystembryo
biopsy and subsequent frozen transfer (n=166) was associated with a higher rate of
gestational hypertension when compared with c/eavage embryo biopsy and fresh transfer
(n=129) (17). However, this higher rate is confounded by the indirect comparison of frozen
to fresh transfer. As previously mentioned, frozen embryo transfer has been associated with
higher risks of hypertensive and placental disorders (21-26, 28, 29). Additionally, the
investigators obtained pregnancy and neonatal outcomes via phone survey of patients rather
than medical records, leaving open the possibility of recall bias.

Thus, our cohort study is unique in several aspects. We have included only participants with
live births from autologous oocytes and adjusted for multiple confounders that have been
previously demonstrated to increase the risk for adverse pregnancy outcomes, such as
preeclampsia and placental disorders. In fact, this study has a more extensive control than
any previous study for covariates that could potentially confound pregnancy and neonatal
outcomes; most significantly, we controlled for frozen embryo transfers, excluded donor
oocytes, and performed subanalysis on only singleton live births. Other strengths of this
study include the rigorous medical record review of study outcomes to minimize recall bias
as well as the blinded adjudication and careful diagnosis of hypertensive disorders. Lastly,
the results of this study lend more applicability than previous studies to current clinical
settings by only investigating trophectoderm biopsy for PGT.
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The main limitation of our study is the sample size, as the participant pool was a single
university center. Thus, larger studies are needed to add more insight into the safety of PGT.
The lack of a unified medical record system in the United States currently presents a
significant challenge to accessing detailed pregnancy and neonatal medical records for a
larger cohort of women who have undergone PGT (34). Nonetheless, our study is one of
only a few, and the largest yet, to provide detailed data regarding maternal and neonatal
outcomes following trophectoderm biopsy compared with outcomes following IVF-without-
PGT.

In conclusion, there was a statistically significant three-fold increase in the odds of
preeclampsia associated with trophectoderm biopsy and no statistically significant
differences in adverse neonatal outcomes. The utilization of PGT has been increasing (1)
because PGT reduces the risk of aneuploid pregnancy loss and aneuploid pregnancy (10),
may shorten the time to live birth for couples (35), and enables couples who carry single
gene disorders to have an unaffected child. Despite these advantages, it is important that
potential risks are considered. With the increasing utilization of PGT, we hope that this study
provides not only emerging data, but also an impetus for further investigation into the
potential risks of trophectoderm biopsy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Flow diagram of study participants
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Baseline demographic and clinical characteristics of all participants with live births from autologous oocytes

transferred at the blastocyst stage. Data are presented as mean = SD or N (%).

IVF n=180 | IVF-PGT n=177
Maternal age at delivery (y) 36.5+4.1 36.9+£3.9
Age >40 years 38(21.1) 44(24.9)
Maternal BMI (kg/m?) 24.7+4.9 23.4+4.0
BMI >30 23(12.8) 13(7.3)
Nulliparous 110(61.1) 116(65.5)
Parity 0.4+0.6 0.5+0.7
History of hypertensive disease in previous pregnancy | 3(1.7) 2(1.1)
History of chronic hypertension 5(2.8) 9(5.1)
Maternal race/ethnicity
White: 75(41.7) 80(45.2)
Asian: 82((45.6) 71(40.1)
Hispanic 10(5.6) 7(4.0)
African American: 1(0.6) 2(1.1)
Pacific Islander: 0(0) 0(0)
Other: 10(5.6) 13(7.3)
Unknown: 1(0.6) 4(2.3)
Maternal smoking in pregnancy 0(0) 0(0)
Infertility Diagnosis
Age: 9(5.1) 7(3.9)
Diminished ovarian: reserve: 23(13.0) 29(16.1)
Male: 77(43.5) 49(27.2)
Polycystic Ovarian Syndrome (PCOS): 24(13.6) 19(10.6)
Ovulatory disorder: 7(4.0) 7(3.9)
Tubal/Uterine: 19(2.5) 9(5.0)
Endometriosis: 7(4.0) 5(2.8)
Recurrent Pregnancy Loss: 16(9.0) 12(6.7)
Monogenetic Disorder: 6(3.4) 43(23.9)
Sex Selection: 0(0) 25(13.9)
Single or Leshian Female: 2(1.1) 14(7.8)
Unexplained: 32(18.1) 31(17.2)
Other: 6(3.4) 1(0.6)
Number of embryos transferred 1.5+0.7 1.2+0.4
Number of twins 30(16.7) 22(12.4)
Mode of conception
Fresh IVF 56(31.1) 43(24.3)
Frozen natural 81(45.0) 72(40.7)
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Obstetric and neonatal outcomes after IVF with and without PGT. All live births (including multiple

Table 2 -

Page 14

gestations) from autologous oocytes transferred at the blastocyst stage were included. Data are presented as N

(%).
IVF n=180 IVF-PGT n=177 | Adjusted Odds Ratio® (95% CI) P-value

OBSTETRIC OUTCOMES
Gestational hypertension 3(2.0) 3(1.7) 1.0
Preeclampsia 6 (4.1) 18 (10.5) 3.02 (1.10, 8.29) 0.02
Preeclampsia with severe features 6 (4.1) 8 (4.7) 0.87(0.27, 2.84) 1.0
Placenta disorder

Abruption: 0(0.0) 1(0.6) 1.0

Previa: 2(1.4) 10(5.8) 4.56 (0.93, 22.44) 0.28

Accreta: 1(0.7) 2(1.2) 1.0
Gestational diabetes 35 (24.0) 42 (24.4) 1.07 (0.62, 1.85) 1.0
Preterm premature rupture of membranes | 17 (11.6) 12 (7.0) 0.63(0.28, 1.42) 1.0
Postpartum hemorrhage 7(4.8) 13 (7.6) 1.29 (0.47, 3.56) 1.0
Caesarean section 69 (46.9) 95 (55.2) 1.28 (0.79, 2.07) 1.0
Induction of labor 43 (29.3) 40 (23.3) 0.66 (0.39, 1.14) 1.0
NEONATAL OUTCOMES
Gestational age (days) 269.1+17.0 270.3+14.6 1.08 (-2.35, 4.52) Mean difference (95% CI) 1.0
Preterm birth (<37 weeks) 26 (16.4) 29 (16.4) 1.01 (0.56, 1.82) 1.0
Sex of neonates
Male: 70 (45.5) 114 (63.0) 1.96 (1.25, 3.07) 0.04
Birth weight (g) 3151.0+654.9 | 3245.4+577.3 gll.)18 (—44.68, 227.05) Mean difference (95% 1.0
Low birth weight (<2,500 g) 24 (15.8) 22 (12.6) 0.77 (0.41, 1.45) 1.0
Very low birth weight (<1,5009) 2(1.3) 1(0.6) 0.44 (0.04, 5.02) 1.0
Birth defects 3(1.9) 10 (5.5) 3.69 (0.97, 14.03) 0.45
NICU admission 23 (14.4) 13 (7.3) 0.44 (0.21, 0.91) 0.29
Apgar score at 5 min 8.9+0.4 8.8+0.6 -0.08 (-0.20, 0.03) Mean difference (95% CI) 1.0
Apgar score at 5 min <7 1(0.7) 1(0.6) 1.08 (0.07, 17.95) 1.0
Neonatal morbidity * 30 (18.8) 29 (15.8) 0.78 (0.44, 1.38) 10
Jaundice/hyperbilirubinemia 20 (12.5) 21 (11.5) 0.86 (0.44, 1.68) 1.0

*
Obstetric Odds Ratio (95% CI) adjusted for the following confounders: parity, age, BMI, prior history of hypertension, blood pressure disorder in
previous pregnancy, PCOS infertility diagnosis, mode of conception, and neonate sex.

Neonatal Odds Ratio (95% Cl) and Mean difference (95% Cl) adjusted for the following confounders: parity, age, BMI. Some outcomes were too
low for regression modeling, and thus do not have an adjusted odds ratio.

*:

infection, sepsis, or respiratory distress syndrome
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Obstetric and neonatal outcomes after IVF with and without PGT. Only singleton live births from autologous

oocytes transferred at the blastocyst stage were included. Data are presented as mean + SD or N (%).

IVF n=150 IVF-PGT n=155 | Adjusted Odds Ratio* (95% CI) P-value

OBSTETRIC OUTCOMES
Gestational hypertension 3(2.2) 3(1.9) 1.0
Preeclampsia 5(3.7) 15(9.3) 2.95(0.98, 8.92) 0.04
Preeclampsia with severe features 3(2.2) 7(4.3) 1.59 (0.34, 7.36) 1.0
Placenta disorder

Abruption: 0(0.0) 1(0.6)

Previa: 2(1.5) 8(5.0) 3.73(0.74, 18.92) 0.65

Accreta: 1(0.7) 2(1.2)
Gestational diabetes 34 (25.4) 38 (23.6) 0.96 (0.55, 1.69) 1.0
Preterm premature rupture of membranes | 15 (11.2) 12 (7.5) 0.67 (0.28, 1.57) 1.0
Postpartum hemorrhage 6 (4.5) 11 (6.8) 1.29 (0.47, 3.56) 1.0
Caesarean section 61 (45.5) 85 (52.8) 1.23(0.75, 2.07) 1.0
Induction of labor 40 (29.9) 40 (24.8) 0.71 (0.40, 1.23) 1.0
NEONATAL OUTCOMES
Gestational age (days) 271.7+16.6 272.3+13.9 0.38 (-3.17, 3.93) Mean difference (95% ClI) 1.0
Preterm birth (<37 weeks) 17 (12.7) 19 (12.3) 0.98 (0.48, 1.99) 1.0
Sex of neonates
Male: 59 (45.4) 101 (63.5) 2.05(1.26, 3.32) 0.04
Birth weight (g) 3273.64610.7 | 3325.4+542.0 é:i.)oz (~93.78, 179.82) Mean difference (95% 1.0
Low birth weight (<2,500 g) 13 (10.2) 13 (8.4) 0.85 (0.37, 1.93) 1.0
Very low birth weight (<1,500g) 1(0.8) 1(0.6) 0.91 (0.05, 15.70) 1.0
Birth defects 3(2.2) 9 (5.6) 3.10 (0.80, 12.01) 0.97
NICU admission 16 (11.9) 11(7.0) 0.58 (0.25, 1.32) 1.0
Apgar score at 5 min 8.9+0.4 8.9+0.6 -0.10 (-0.22, 0.03) Mean difference (95% CI) 1.0
Apgar score at 5 min <7 1(0.8) 1(0.7) 1.22 (0.07, 20.90) 1.0
Neonatal morbidity ** 22 (16.4) 27 (16.8) 1.00 (0.53, 1.89) 10
Jaundice/hyperbilirubinemia 18 (13.4) 21 (13.0) 0.94 (0.47, 1.88) 1.0

*
Obstetric Odds Ratio (95% CI) adjusted for the following confounders: parity, age, BMI, prior history of hypertension, blood pressure disorder in
previous pregnancy, PCOS infertility diagnosis, mode of conception, and neonate sex.

Neonatal Odds Ratio (95% CI) and Mean difference (95% CI) adjusted for the following confounders: parity, age, BMI. Some outcomes were too
low for regression modeling, and thus do not have an adjusted odds ratio.

*ok

Neonatal morbidity defined by the presence of hypoglycemia, hypothermia, intraventricular hemorrhage, necrotizing enterocolitis, seizure,
infection, sepsis, or respiratory distress syndrome
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