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Abstract

Background: The COVID-19 pandemic is an ongoing global health threat, caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Questions remain about how
SARS-CoV-2 impacts pregnant individuals and their children.

Objective: To expand our understanding of the effects of SARS-CoV-2 infection during
pregnancy on pregnancy outcomes, regardless of symptomatology, by using serological tests to
measure 1gG antibody levels.

Methods: The Generation C Study is an ongoing prospective cohort study conducted at the
Mount Sinai Health System. All pregnant individuals receiving obstetrical care at the Mount

Sinai Healthcare System from 20 April 2020 onwards are eligible for participation. For the

current analysis, we included participants who had given birth to a liveborn singleton infant

on or before 22 September 2020. For each woman, we tested the latest prenatal blood sample
available to establish seropositivity using a SARS-CoV-2 serologic enzyme-linked immunosorbent
assay. Additionally, RT-PCR testing was performed on a nasopharyngeal swab taken during
labour. Pregnancy outcomes of interest (i.e., gestational age at delivery, preterm birth, small for
gestational age, Apgar scores, maternal and neonatal intensive care unit admission, and length of
neonatal hospital stay) and covariates were extracted from medical records. Excluding individuals
who tested RT-PCR positive at delivery, we conducted crude and adjusted regression models to
compare antibody positive with antibody negative individuals at delivery. We stratified analyses by
race/ethnicity to examine potential effect modification.

Results: The SARS-CoV-2 seroprevalence based on 1gG measurement was 16.4% (95%
confidence interval 13.7, 19.3; n=116). Twelve individuals (1.7%) were SARS-CoV-2 RT-PCR
positive at delivery. Seropositive individuals were generally younger, more often Black or
Hispanic, and more often had public insurance and higher pre-pregnancy BMI compared with
seronegative individuals. None of the examined pregnancy outcomes differed by seropositivity,
overall or stratified by race/ethnicity.

Conclusion: Seropositivity for SARS-CoV-2 without RT-PCR positivity at delivery (suggesting
that infection occurred earlier during pregnancy) was not associated with selected adverse
maternal or neonatal outcomes among live births in a cohort sample from New York City.

Keywords

COVID-19; infection; pregnancy outcomes; neonatal outcomes; SARS-CoV-2; seroepidemiologic
studies
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1| BACKGROUND

The COVID-19 pandemic is an ongoing global health threat, caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Despite the widespread prevalence

of the virus, questions remain about how SARS-CoV-2 impacts vulnerable populations,
including pregnant individuals. Previous findings suggest that in the New York City area, up
to 16% of pregnant individuals have been infected with SARS-CoV-2.1:2

Although the absolute risks for severe SARS-CoV-2-related outcomes among pregnant
individuals are low, research indicates that pregnant individuals with SARS-CoV-2 infection
have a higher mortality risk and are more likely to require intensive care unit admission and
invasive ventilation compared with age-matched nonpregnant individuals.3~7 In addition,
existing studies find associations between SARS-CoV-2 infection during pregnancy and
adverse pregnancy outcomes, with the most commonly reported adverse outcomes being
preterm delivery and low birthweight.1:5.7-11 Other obstetric complications and outcomes
previously reported include maternal and neonatal admission to the intensive care unit, as
well as maternal death.”-9 However, these findings are mostly based on reverse transcription
polymerase chain reaction (RT-PCR) testing to establish SARS-CoV-2 infection. RT-PCR
testing is limited; it is designed to identify active infections (although prolonged SARS-
CoV-2 RNA shedding has been reported in some individuals'?) and is usually performed
based on clinical indication which may lead to an over-representation of symptomatic

cases in scientific studies. For pregnant individuals, RT-PCR nasopharyngeal testing may be
universally performed upon admission for labour and delivery, but not earlier in pregnancy.
Unless RT-PCR testing is frequently and routinely administered to all pregnant individuals,
many infections will be missed.

In the current study, we determined 1gG antibody levels, of individuals infected with SARS-
CoV-2, and examined the associations between serostatus and the pregnancy outcomes
gestational age at delivery, preterm birth, small for gestational age, 5-min Apgar scores,
maternal and neonatal intensive care unit (ICU) admission, and length of neonatal hospital
stay. These outcomes were selected due to their potential association with SARS-CoV-2
infection as observed in previous studies!:58-10 and their general indication of neonatal
health.13

2| METHODS
2.1| Study design and cohort

The Generation C Study is a prospective cohort study designed to examine the impact

of SARS-CoV-2 infection and immune response in pregnant individuals (symptomatic

and asymptomatic) on maternal, foetal and neonatal outcomes. Throughout this paper,

we refer to outcomes of pregnant and birthing individuals as “maternal” outcomes, while
acknowledging that not all pregnant and birthing individuals choose this label. To test for
IgG antibodies to SARS-CoV-2, the Generation C Study utilises existing infrastructures to
collect blood samples from pregnant individuals at their prenatal visits throughout pregnancy
and at delivery. The study is being conducted at the Mount Sinai Health System (MSHS), the
largest healthcare system in NYC, which has over 14,000 deliveries each year. All pregnant
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individuals receiving obstetrical care at the Mount Sinai Hospital and Mount Sinai West
Hospital (two MSHS hospital campuses located in Manhattan) during the study period are
eligible for participation. MSHS patients are approached for study participation at one of
their prenatal visits or at Labour and Delivery. Recruitment and sampling started on 20
April 2020 and are currently ongoing. Given that patients are seen multiple times during
pregnancy and blood is drawn during routine prenatal care, some individuals have more than
one blood sample available. An extra 4cc of blood (EDTA tube) are obtained by medical
assistants as part of routine blood draws. The tube is centrifuged and plasma aliquoted into
500 pl vials. Samples are stored at —80°C. Patients are informed about the study before their
obstetrical care appointment through printed materials, emails, an online hospital platform,
clinical coordinators and their physicians. At one of their regular prenatal visits, pregnant
individuals are consented to providing an extra tube of blood as part of regular blood draws,
for extraction of their clinical data from the EMR and for permission to be re-contacted for
future studies. Study participants provide informed consent.

2.2 | Exposure: Serology testing

To understand the consequences of SARS-CoV-2 infection during pregnancy for pregnant
individuals and their newborns, outcomes should be examined in patients with and without
SARS-CoV-2 infection at any point during pregnancy, regardless of their symptomatology.
One of the methods to detect SARS-CoV-2 infection is by using serological tests to measure
IgG antibody levels. Although not without limitations, the advantage of serological testing
is that it can identify individuals previously infected with SARS-CoV-2, even if they were
asymptomatic and/or never underwent testing while acutely infected.

The Generation C Study employs a serologic enzyme-linked immunosorbent assay (ELISA)
developed at the Icahn School of Medicine at Mount Sinai.1* This assay is based on the
soluble receptor-binding domain and the trimerised, stabilised full-length spike protein. The
assay used in this study is for research purposes, but closely resembles an assay established
in the MSHS CLIA-certified Clinical Pathology Laboratory, which received New York State
Department of Health (NYSDOH) and Food and Drug Administration (FDA) emergency use
authorisation (EUA) in early 2020.14.15 The test has high sensitivity (95.0%) and specificity
(100%), as determined with an initial validation panel of samples, with a positive predictive
value of 100% and a negative predictive value of 97.0%.16 We measure 1gG antibodies
because this type of antibody is produced for at least 3 months and potentially longer after
exposure.1~19 Whereas some studies with small numbers of participants have shown rapid
decay of SARS-CoV-2 antibodies over time,2921 a recent examination of the assay being
used in the Generation C study found that the vast majority of infected individuals with
mild-to moderate COVID-19 experienced robust IgG antibody responses against the viral
spike protein and that the titres were relatively stable for at least 5 months.22 By using a
low dilution (1:50) for the screening assay, we test for SARS-CoV-2 seropositivity. Positive
samples are further diluted and tested in an assay using the full-length spike protein to
determine the antibody endpoint titre.
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Molecular testing

Beginning 27 March 2020, MSHS implemented universal molecular testing for all pregnant
individuals admitted to labour and delivery. A nucleic acid RT-PCR test to detect SARS-
CoV-2 is routinely performed on a nasopharyngeal RT-PCR swab sample obtained at the
time of labour and delivery admission.

Outcomes: Electronic medical record data

Electronic medical record (EMR) data are extracted for each participant through the Mount
Sinai Data Warehouse. This study collects data on all prenatal diagnoses as established
with ICD-10 codes, clinical laboratory values and medication use. We also obtain all EMR
record data on diagnosis, laboratory and medication use for both the mother and the baby
up to 6 months postpartum. Collecting all these variables enables us to explore the effects
of SARS-CoV-2 infection on a multitude of outcomes, while correcting for potentially
confounding factors.

Statistical analysis

For the current interim analysis, we focussed on participants who gave birth to a liveborn
singleton infant on or before 22 September 2020; we excluded (from this interim analysis)
participants with other outcomes (e.g., miscarriage, abortion, stillbirth) due to limited
statistical power (7= 3) (Figure 1). Since widespread community transmission of SARS-
CoV-2 in NYC began in March 2020, we theorised that for any woman who gave birth
before or in mid- to late-September, the infection must have occurred at some point during
pregnancy. Serostatus was established using blood samples collected during pregnancy.

We only included individuals whose latest blood sample was collected during a second

or third trimester prenatal visit or upon admission to labour and delivery to prevent
misclassification of individuals as seronegative. Information on COVID-19 symptomatology
was not available for these individuals. Pregnancy outcomes of interest and covariates were
extracted from the electronic medical records (EMR) of participants. The selected outcomes
examined were gestational age at delivery and preterm birth (<37 weeks’ gestation), small
for gestational age (10th sex-specific percentile), Apgar score at 5 min, maternal ICU
admission, neonatal ICU (NICU) admission, neonatal hospital length of stay, and maternal
and neonatal mortality during hospitalisation (or known follow-up up to 6 months among
those continuing care at MSHS). These were selected due to their general indication of
neonatal health and their potential association to SARS-CoV-2 infection as observed in other
studies. The analyses were adjusted for the following covariates, which are potential risk
factors for both SARS-CoV-2 seropositivity or infection severity23-28 and adverse pregnancy
outcomes?9-34: maternal age, parity, race/ethnicity, insurance status, tobacco use during
pregnancy, alcohol use during pregnancy, illicit drug use during pregnancy (e.g., marijuana,
cocaine), pre-pregnancy body mass index (BMI), pre-pregnancy diabetes and pre-pregnancy
hypertension. Patients report their race and ethnic background when presenting for care

in the health system. The Mount Sinai Data Warehouse categorises these measures using
U.S. Office of Management and Budget categories. SARS-CoV-2 disproportionately affects
groups that have been economically/socially marginalised.3>-38 In addition, research has
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also documented disparities in maternal and neonatal outcomes by race/ethnicity and
SES.3%-41

First, we calculated the SARS-CoV-2 seroprevalence in our sample as the number of
individuals with SARS-CoV-2 spike 1gG antibodies divided by the total number of
individuals in the sample and constructed a 95% confidence interval around the estimate. We
then estimated the proportion of individuals testing RT-PCR positive at delivery. Given the
small number of individuals testing RT-PCR positive at delivery (7= 12) and the likelihood
that these patients received differential care potentially resulting in altered outcomes, these
individuals were excluded from analyses of associations between serostatus and selected
adverse pregnancy outcomes (Figure 1); we hope to include these individuals in future
analyses. We then categorised all RT-PCR negative individuals into one of two groups:

(1) antibody negative [reference group]; or (2) antibody positive. Antibody status was not
known to clinicians at time of delivery.

To examine the effect of SARS-CoV-2 seropositivity during pregnancy on outcomes

of interest among live births, we conducted crude and adjusted linear, quantile and

Poisson regression models (depending on the nature of the outcome variable) to compare
seropositive individuals with seronegative individuals. To account for potential effect
modification, we additionally stratified models by race/ethnicity. We further assessed the
relative excess risk due to interaction (RERI) between serostatus and race/ethnicity for Black
and Hispanic individuals compared to White individuals because White individuals made up
the largest SARS-CoV-2 antibody negative group (Table S1).

2.6 | Missing data

In our cohort, 7.6% of individuals had missing RT-PCR test result data at delivery.
Moreover, in the SARS-CoV-2 IgG antibody negative group, pre-pregnancy BMI data were
missing in 5.1%. For these variables with more than 5% missing data, we applied 50
imputations using the Markov Chain Monte Carlo technique.

2.7| Sensitivity analyses

We performed sensitivity analyses excluding participants with a missing RT-PCR result at
delivery (Table S2). In a second series of sensitivity analyses, we excluded those participants
for whom the time between their latest collected blood sample and delivery was more

than 30 days to avoid misclassification of individuals with SARS-CoV-2 infection later in
pregnancy as seronegative (Table S3). Stata 15 was used for data analysis.

2.8 | Ethics approval

The institutional review board (IRB) at the Icahn School of Medicine at Mount Sinai
reviewed and approved the study protocol (protocol IRB-20-03352, April 15, 2020).

3| RESULTS

A total of 708 Generation C participants had given birth by 22 September 2020. Mean
gestational age at time of serosample collection was 37 weeks (SD 27.3 days), and
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mean time between serosample collection and delivery was 13.5 days (SD 24.7). Most
serosamples (7= 448, 63.3%) were taken upon admission to labour and delivery, 255
serosamples (36.0%) were taken during a prenatal visit in the third trimester, and only five
serosamples (0.7%) were taken during a prenatal visit in the second trimester. The overall
SARS-CoV-2 seroprevalence based on IgG measurement (regardless of SARS-CoV-2 RT-
PCR test result at delivery) was 16.4% (n= 116, 95% confidence interval (Cl) 13.7, 19.3).
Additionally, 12 individuals (1.7%) were SARS-CoV-2 RT-PCR positive at delivery (11

of these individuals were also seropositive). Sample characteristics for seronegative and
seropositive individuals, excluding those individuals with RT-PCR positivity at delivery, are
shown in Table 1. Seronegative and seropositive individuals differed by maternal age, race/
ethnicity, insurance status and pre-pregnancy BMI. Seropositive individuals were generally
younger, more often Black or Hispanic, and more often had public insurance and higher
pre-pregnancy BMI compared with seronegative individuals.

3.1| Pregnancy outcomes

Pregnancy outcomes for seropositive and seronegative individuals are summarised in Table
2. Most delivery outcomes did not differ between groups, before or after adjustment (Table
3). We observed no maternal or neonatal mortality while in care at the MSHS. Only

one maternal ICU admission occurred after birth, in a woman who was SARS-CoV-2
seronegative without RT-PCR positivity.

Additionally, seropositive individuals without RT-PCR positivity at delivery had slightly
lower Apgar scores at 5 min (adjusted 8 —0.11, 95% CI —0.21, 0.00), of which the clinical
relevance is limited given the overall high Apgar scores. Stratified by race/ethnicity, we
found no differences between seropositive and seronegative individuals with regard to 5 min
Apgar scores. Associations between seropositivity and the other outcome variables did not
vary by race/ethnicity. Similarly, we did not find relative excess risk due to interaction for
Black or Hispanic individuals for any of the assessed outcomes (Table S1).

The sensitivity analyses, which excluded (1) participants with a missing RT-PCR result at
delivery and (2) participants with more than 30 days between serosample collection and
delivery, produced similar results (Tables S2 and S3).

4| COMMENT
4.1| Principal findings

Our analyses from a prospective pregnancy cohort study show that SARS-CoV-2
seropositivity in the absence of RT-PCR-detected infection at delivery (suggesting that
infection occurred earlier, at some point during pregnancy) was not associated with selected
adverse pregnancy outcomes among live births in our sample from NYC. Moreover, we
found that SARS-CoV-2 disproportionately affects Black and Hispanic patients, as well as
patients with public insurance.
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4.2 | Strengths of the study

The strengths of this study are that we measured antibodies with a highly sensitive SARS-
CoV-2 1gG antibodies test right after the start of the pandemic in an ethnically and socially
diverse sample of pregnant individuals. Furthermore, we collected information on pregnancy
and neonatal outcomes as part of a prospective pregnancy cohort using routine clinical care,
meaning that all measurements are free of researcher bias.

4.3 | Limitations of the data

We measured SARS-CoV-2 seropositivity in the second and third trimester during antenatal
care or at labour and delivery. Consequently, we cannot be certain when these individuals
were infected with SARS-CoV-2 or precisely how long SARS-CoV-2 1gG antibodies are
present in individuals. However, since widespread community transmission of SARS-CoV-2
began in March 2020, the infection must have occurred at some point during pregnancy
given that all participants included in this study delivered by mid-September. Future
analyses should repeat measures of seropositivity within each trimester to better pinpoint
when each woman became infected and how timing impacts pregnancy outcomes. Research
indicates that inflammatory responses earlier in pregnancy might produce more marked
adverse effects on the foetus than those that occur later.42-44

Due to the putative decay of SARS-CoV-2 IgG antibodies in milder COVID-19 cases

over time,2! we cannot preclude potential misclassification of participants as seronegative
who were infected earlier in pregnancy but no longer produced antibodies at the time of
blood sampling. Although our study was designed to collect multiple blood samples from
participants during each trimester of pregnancy, very few participants in the current analysis
had repeat blood samples; this precluded us from examining potential seroconversion
throughout pregnancy. However, recent findings about the serologic assay used in our study
indicate that robust antibodies to SARS-CoV-2 infection persist for at least 5 months in

the majority of the people.22 We were unable to obtain information on symptoms which
may impact pregnancy outcomes, but we plan to investigate this in the full sample in

the future. Although our cohort was a convenience sample, it included a diverse sample

of pregnant individuals. We were unable to assess the representativeness of our cohort
because recruitment procedures precluded our ability to determine the proportion of eligible
individuals who enrolled, or compare characteristics of eligible individuals who enrolled
versus who did not. Lastly, our sample may have been underpowered to detect smaller
effects and research in larger samples is warranted.

4.4 | Interpretation

We found no indication of adverse pregnancy outcomes among live births related to
SARS-CoV-2 seropositivity during pregnancy among our cohort from NYC. These findings
contrast with systematic reviews which found SARS-CoV-2 infection to be associated with
increased risk of preterm birth.8:945 However, most previous research used a single RT-PCR
test to confirm SARS-CoV-2 infection, when indicated or as part of universal screening at
delivery. Symptomatic individuals and individuals with active infection at delivery might be
over-represented in these studies, whereas individuals with resolved infections or ongoing
infections who are no longer testing positive by RT-PCR may be missing. By measuring
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SARS-CoV-2 IgG antibodies, we were able to study SARS-CoV-2 exposure earlier in
pregnancy irrespective of symptomatology and testing for acute infection. One other study,
in which SARS-CoV-2 infection during pregnancy was evaluated using antibody testing,
did not find a difference in pregnancy outcomes between antibody positive and negative
individuals in Denmark.46

Similar to previous work in both the general and pregnant populations,35-38 we show

that SARS-CoV-2 disproportionately affects groups that have been economically/socially
marginalised. Black and Hispanic patients, as well as patients with public insurance,

had higher proportions of SARS-CoV-2 seropositivity compared with non-Hispanic White
patients and patients with private insurance. These findings may be explained by various
factors disproportionally impacting Black and Hispanic individuals and individuals with an
occupation as essential worker and/or are related to conditions associated with disparities
of socioeconomic status (SES), such as segregated neighbourhoods, crowded housing and
discrimination.4”48 In addition to an increased risk of contracting SARS-CoV-2, research
has also documented disparities in maternal and neonatal outcomes by race/ethnicity and
SES.39-41 Our findings suggest that the presence of SARS-CoV-2 1gG antibodies do not add
to an already elevated risk of adverse maternal and neonatal outcomes.

Our findings, therefore, provide some reassurance regarding the effects of SARS-CoV-2
infection during pregnancy. However, since these findings are based on a potentially
underpowered sample and a selection of key maternal and neonatal outcomes, further
research is needed to strengthen the evidence base on the effects of SARS-CoV-2 infection
during pregnancy. Research indicates that inflammatory responses earlier in pregnancy
might produce more marked adverse effects on the foetus (e.g., on neurodevelopment) than
those that occur later.#2-44 Future analyses should also measure seropositivity within each
trimester of pregnancy to better pinpoint when each individual became infected and how this
timing may impact the outcome of pregnancy and the health of the baby.

5| CONCLUSIONS

Seropositivity for SARS-CoV-2 without RT-PCR positivity at delivery, indicative of an
infection earlier during pregnancy, was not associated with selected adverse maternal or
neonatal outcomes among live births in a cohort sample from New York City. While Black
and Hispanic participants in our cohort had a higher rate of SARS-CoV-2 seropositivity
compared with non-Hispanic White participants, we found no increase in adverse maternal
or neonatal outcomes among these groups due to infection.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Synopsis
Study question

What are the effects of prenatal SARS-CoV-2 infection on pregnancy outcomes (i.e.,
gestational age at delivery, preterm birth, small for gestational age, mode of delivery,
Apgar score, ICU/NICU admission and length of neonatal hospital stay), regardless of
symptomatology.

What is already known

The absolute risks for severe SARS-CoV-2-related outcomes among pregnant individuals
are low. Yet, pregnant individuals with SARS-CoV-2 infection are more likely to require
intensive care compared with age-matched non-pregnant individuals and to experience
adverse pregnancy outcomes such as preterm birth.

What thisstudy adds

The current understanding of the effects of prenatal SARS-CoV-2 infection on pregnancy
outcomes predominantly relies on data derived from acute symptomatic infections. We
show that SARS-CoV-2 seropositivity without RT-PCR positivity at delivery was not
associated with selected adverse maternal or neonatal outcomes in our New York City
sample. Serological testing identifies individuals previously infected with SARS-CoV-2,
regardless of symptomatology.
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Generation C participants who gave
birth on or before 22" Sept 2020
(n=902)

Excluded because still pregnant
or delivery date after 22" Sept
2020 (n=645)

Excluded due to miscarriage,
abortion, or stillbirth (n=3)

Excluded due being a twin or
multiple birth (n=16)

Generation C participants included
in this manuscript (n=708)

Excluded because no blood
sample was available from the
second or third trimester or from
delivery (n=175)

Generation C participants included
in the final analysis (n=696)

T

Excluded due to positive RT-PCR
test at delivery (n=12)

SARS-CoV-2 IgG antibody negative SARS-CoV-2 IgG antibody positive
(n=591) (n=105)
FIGURE 1.

Participant flow chart

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2023 July 01.



Page 15

Molenaar et al.

(2T =w) A1anijap Jo awn 1e gems [eabuiieydoseu e Buisn paisal se ‘AIAIISod YD d-1H YUM S[enplAipul m:_u:_oxm_m

“BuissIw 10U 1M BYRp ‘B|qe) BY) Ul Par1oads ssajun “sebeiusosad uwn|oo ate umoys sabeluanlad ‘sajduies poojq ajge|ienr 1sexe| Bunsal uo paseq s)nsal Apognuy aioN

(ont

(omt

(62 ¢
(z'sv-1'81) 0'82

(8v)s
(8'€2) ¢
(612
(62 ¢
(0TY) e¥
(¢99) 65

(612
(8v2) 9z
(62 ¢
(6'2v) S¥
(8'€2) 5e
(8€) v

(67TY) vt
(6'5) 8'1€

(za) et

(L0

(T9) og
(L'65-9'9T) 2'SC

(T9) og
(8'62) 9.1
(6'%) 62
(ST) 6
(5ze) eet
(092) v

(ST) 6
(esv) L92
(zv) se
(5ze) eet
(rvT) S8
(zen)eL

(8'TS) 90€
(z9)eee

(0T = u) ‘sAnssod Apognue 961 2-A0D-SHVYS  (T6G = U) ‘BAlrebau Apogiiue 961 Z-A\0D-SHVS

(%) v ‘uoisuauiadAy Aoueubald-aid
(%) U ‘saraqelp Aoueubaid-aid
(%) v BuissiN
(abueu) ueipa\
1Ng Aoueubeid-aid
(%) v ‘Aoueubauad Burnp asn Bnap 12111

(%) v ‘Aoueubaid Burinp asn joyod|y

(%) v ‘Aoureubaid Burnp asn 002eqo|
Aed-j|as
alland
aYenlld
(%) v ‘aaueInsu|
Buissin
oluedsiH-uou ‘@)Y
Jsyo
oluedsiH
oluedsiH-uou ‘oe|g
uelSY
(%) u “Anoluyygeoey
(%) v ‘snoxedijinN
(@s) ueaw ‘sieak ui abe [eusle|n

oIs1RRE YD

020z Jaquisdas

220202 INdv 0Z ‘WalsAS LeaH reuls JUNo *,smiels Apognue 961 Z-A0D-SHV'S 03 Buipiodde juejul uoks]Buls e BuliaAl|ap USWOM JO SONSLIBIoRIRYD

T31avl

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2023 July 01.



Page 16

Molenaar et al.

(2T =) A1annjap Jo awin 1e gems [eabukreydoseu e Buisn palsal se ‘AlAnisod YOd-1H UM sjenpiAlpul m:_v:_oxm_m

“BuISSIW J0U B18M BIRp ‘B|e) 8Y) Ul Pa1Ioads ssajun ‘ajoN

(50T = u) ‘annsod Apogiiue 96| Z-A0D-SHVS

(tv-T)z
(soT) 1T
()o
(6-¢) 6

(98)6
(92)8
(S'7T) 9+8¢

(9T ¢
(0'6) €5
(re'0) 2
(6-2) 6

(€2 ey
(€9) L€
(¥'0T) 0+6€

(sBueu) ueipaw ‘sAep ui Aels [endsoy Jereuoau Jo yibus]

(%) v "uoissiwpe NDIN
(%) v BuissiN
(abuel) ueipsn
ulw G 8109s Jefdy
(%) v ‘abe feuonelsab 1oy |leWS

(%) U ‘(s98M 2€>) YuIg wisleld

(sAep ur @s) uesw ‘sAep-+>aam uj abe [euoielsan

(165 = Uu) ‘anirebau Apoqnue 96| Z-A0D-SHVS

awooINO

020z Jaquisdas

22-0202 11dy 0z ‘WalSAS leuls JUNo ', Sniels Apognue 96| z-A0D-SHWVS 01 Bulplodde Juejul uols|buls e BuliaAljap siuedionied JO SSWOIN0 [BIRUOSN

Author Manuscript

¢ 31avl

Author Manuscript

Author Manuscript

Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2023 July 01.



Page 17

Molenaar et al.

Author Manuscript

uoissalbal uossiod,
uolssalbal m._:%:o\u

uoissaifal seaury,

'sajaqelp Aoueubaid-aid pue uoisuspadAy
Aoueubaid-aid ‘|NgG Aoueubaad-aid ‘Aoueubaid Burinp asn Bnap 111 ‘Aoueubiaid Burinp asn joyooje ‘Aourubaid Burinp asn 029eg0) ‘snyels aoueInsul pue ‘ANoluyis/adel ‘Alred ‘abe [eussrew 1oy paisnipy

q

(2T =w) A1anijap Jo awn 1e gems [eabuiieydoseu e Buisn paisal se ‘AIAISod YDd-1H YIM S[enplAipul m:_u:_oxm_m

(¥0'2'09°0) TT'T (9T'2'€9°0) LT'T
(5e'2'85°0) 9T'T (7€'2 '65°0) 8T'T
(€2'2'05°0) 90'T (¥5'2 '85°0)02'T

(e} £megmm pasnipy (1D %S6) ¥y pasnipeun
(200 '12°0-) 0T'0- (00 '02°0-) 800~

(000 ‘€0'0-) 200~ (000~ '¥0'0-) 200~

(T€'7 'ze€-) 00'T- (250 '0T¥-) 08'T-

(10 %s6) g0 paxsh Py (10 %G6) 1810144900 pelsnlpeun

uoISSIWpE NOIN
mmmm leuonelsab Joy |jews

o(S189M L€>) YlIg Wislald

h%ﬁ 10 yiBua| [endsoy JereuosN
hc_E G 2109s Jefdy
umbmc ul abe [euonelsen

3WwooINO

,S3L02IN0 [ereuoau pue AnAmisod Apognue 9B Z-A\0D-SHV'S UsaMIaq UOEId0SSY

€31avl

Author Manuscript Author Manuscript

Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2023 July 01.



	Abstract
	BACKGROUND
	METHODS
	Study design and cohort
	Exposure: Serology testing
	Molecular testing
	Outcomes: Electronic medical record data
	Statistical analysis
	Missing data
	Sensitivity analyses
	Ethics approval

	RESULTS
	Pregnancy outcomes

	COMMENT
	Principal findings
	Strengths of the study
	Limitations of the data
	Interpretation

	CONCLUSIONS
	References
	FIGURE 1
	TABLE 1
	TABLE 2
	TABLE 3

