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Abstract

The World Association of Perinatal Medicine (WAPM) study on the COrona Virus Disease 2019 (COVID-19) was
an international, retrospective cohort study that included pregnant women tested positive with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection between February and April 2020. The study involved 73 centers from
22 countries. The WAPM study included 388 singletons, viable pregnancies, positive to SARS-CoV-2 at real-time reverse-
transcriptase-polymerase-chain-reaction nasal and pharyngeal swab. The majority of the included women were symptomatic.
The occurrence of maternal adverse events was significantly higher in symptomatic, compared with asymptomatic pregnant
women. Women carrying high-risk pregnancies (either preexisting chronic medical conditions in pregnancy or obstetrical
disorders occurring in pregnancy) were at a higher risk of hospital admission, presence of severe respiratory symptoms,
admission to the intensive care unit, and invasive mechanical ventilation. As per maternal outcomes, the occurrence of fetal
and neonatal adverse events was significantly higher in symptomatic, compared with asymptomatic pregnant women. The
incidence of a composite adverse fetal outcome was significantly higher when the infection occurred in the first trimester,
and in fetuses with lower birthweight.
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Ha nepegHeM Kpae: OCHOBHbIe BbIBOAblI MCCNEeaoBaHUA
BcemupHOM accoumaumm nepvHatasibHOM MeaULMHbI
O MAaTepUHCKMUX U HeOHaTalbHbIX NoOKa3arenax
y 6epemeHHbIX ¢ COVID-19
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AHHOTauus

B MexayHapogHOM PeTpOCNEKTMBHOM KOrOPTHOM MCCIIEA0BaHNN MO HOBOWM KOPOHABMPYCHOW MHekumm (COVID-19), npo-
BeJeHHOM B nepuog ¢ despans no anpenb 2020 roga BeemmpHon accounaumen nepuHatansHon meguumntel (WAPM —
The World Association of Perinatal Medicine), npuHanu yuactne 6epemeHHbIE KEHLWMHBI C NOMNOXUTENbHBIM Pe3ynbTa-
TOM TecTa Ha KOpPOHaBWPYC TSHKENOro OCTPOro pecnupatopHoro cuHapoma — 2 (SARS-CoV-2 — severe acute respiratory
syndrome coronavirus 2). B uccnegosaHum y4acteoBanu 73 LeHTpa 13 22 ctpaH mupa. Wcenegosanne WAPM Bkntouano
388 XeHLUWH C 0OHONMOAHLIMM MPOrPECCHPYIOLLMMI BepeMEHHOCTAMM, NONOXMTENbHLIX Ha SARS-CoV-2 no gaHHbIM Mo-
NIMMEepPasHO LIEMHOW peakumm ¢ 00paTHOM TpaHCKPUNLMEN B pearnbHOM BPEMEHM Ma3KOB 13 HOCa W IOTKM. Y 60MbLIMHCTBA
BKIKOYEHHBIX XEHLWMH Bbinn cuMnToMbl 3aboneBanns. Yactota HebrnaronpusaTHbIX COObITUI CO CTOPOHBI MaTepu Bbina
3HAYUTENbBHO BblLLE Y GEPEMEHHBIX KEHLMH C CUMNTOMaMM 3ab0rneBaHus No CPaBHEHMIO C 6ECCMMNTOMHBIMM 6epeMEHHBI-
MW. YKeHLMHbI ¢ GepeMEHHOCTBH0 BbICOKOTO pucka (C paHee BbISIBNIEHHBIMI XPOHNYECKUMI 3aBONeBaHNAMU, aKyLIepCKUMM
OCMOXHEHUSIMI) Yallie roCNNTanM3npoBanuch B CTaLMoHap, UMENn TSXeNble PecnpaTopHble CUMMNTOMbI, FOCMINTanNM3npo-
Banu1Cb B OTAENEHNE MHTEHCUBHOW TEpanumM 1 HY)XAan1cb B MEXaHUYECKON MHBA3MBHOM BEHTUMALMM NErkuxX. AHanornyHo
MaTePUHCKUM NOKa3aTensM, YactoTa OCMOXHEHUI CO CTOPOHbI NNOAA U HOBOPOXAEHHOTO Bblna 3HaUNTENBHO BbiLLE Y KeH-
LWWH C cumnToMamm 3aboneBaHus Mo cpaBHEHMIO ¢ BeccMMNTOMHbIMK criydasiMu. COBOKYMHbIN HEBNaronpusATHbIA UCXOA
Ans nnoga bbin 3Ha4YNTENBHO BbiLLe NPY MHAULMPOBAHIW B NEPBOM TpUMeCTpe BepeMeHHOCTH, a Takke y Nnoaos ¢ 6onee
HW3KOW Maccon Tena nNpu PoXLeHUN.

KntoueBble cnosa: COVID-19; SARS-CoV-2; GepeMeHHOCTb; pecnupaTopHble 3ab0neBaHns; MaTEPUHCKAst CMEPTHOCTD;
HebnaronpusTHbIe UCXOAbI
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List of abbreviation

aOR - adjusted odds ratio

Cl - confidence interval

COVID-19 — COrona Virus Disease 2019
ICU - intensive care unit

OR - odds ratio

RT-PCR - real-time reverse-transcriptase-polymerase-
chain-reaction
SARS-CoV-2 -
coronavirus 2
WAPM — World Association of Perinatal Medicine

severe acute respiratory syndrome

HIGHLIGHTS KNIOYEBBIE MOJIOXEHUA

The occurrence of maternal adverse events was significantly higher
in symptomatic, compared with asymptomatic pregnant women.

As per maternal outcomes, the occurrence of fetal and neonatal
adverse events was significantly higher in symptomatic, compared with
asymptomatic pregnant women.

The incidence of a composite adverse fetal outcome was significantly
higher when the infection occurred in the first trimester, and in fetuses
with lower birthweight.

Women carrying high-risk pregnancies (either preexisting chronic
medical conditions in pregnancy or obstetrical disorders occurring

in pregnancy) were at higher risk of hospital admission.

Women carrying high-risk pregnancies also experienced the presence
of severe respiratory symptoms, admission to the intensive care unit,
and invasive mechanical ventilation.

Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) infection spread towards the end
of 2019 and it is still a major issue of Public Health,
with new cases of infection, hospitalization, admission
to Intensive Care Unit (ICU) and deaths still increasing
daily worldwide!' [1].

Since the beginning of pandemic, it has been
claimed that pregnancy is potentially associated
with a higher burden of maternal mortality and
morbidity compared to the general population due to
the peculiar cardiovascular and respiratory maternal
adaptations occurring during pregnancy [2, 3].

YacroTa HEGJ’IaFOI'IpI/IFITHbIX MCXOO0B CO CTOPOHbI MaTepu Obina 3Ha-
YNTENbHO BbIlWe Y 6epeMeHHbIX XEHLLMH C cMuMmnToMamu 3aboneBaHus
No CpaBHEHNIO C 6ECCMMNTOMHBIM TEYEHMEM.

Tak ke kaK 1 MaTepuHCKNe nokasaTenn, YactoTa OCOXHEHMIA CO CTOPOHbI
nnoaa n HoOBOPOXAEHHOro Obina 3Ha4MTENBHO BhiLLE Y XEeHLLUWH C CMmnTO-
Mamu 3aborneBaHus no CpPaBHEHMIO C BeccMnTOMHbIMU cnyyaamu.

CoBOKyMHbIN HebnaronpusaTHBbIA UCX0A ANs Nnoaa Obin 3HaYUTENbHO
BbILLE MPY MH(MLMPOBAHUM B NEPBOM TpUMECTpe BepemeHHOCTH,
a TaKkke y nnogos ¢ 6onee HWU3KOI Maccoil Tena npu PoOXAeHUM.

JKeHLLHbI ¢ ﬁepeMeHHOCTﬂMI/I BbICOKOro pucka (C paHee BbIABNEHHbIMU
XPOHUYECKNMKU 3aboneBaHusMH, aKyLepCKUmun OCI'IO)KHeHVIﬂMVI) Yalle
rocnntTannsMpoBanuck B CTauuoHap.

Y KEHLLMH ¢ 69peMeHHOCTbIO BbICOKOI0 puCka 4Yallle Habnoganmcy
TsXenble pecnnupaTopHble CUMNTOMbI, rOCNUTanu3auma B 0TaeneHne
WHTEHCUBHOW Tepanuu 1 HeobX0AMMOCTb MHBA3NBHON MEXaHUYECKO
BEHTUNALNN.

Coronaviruses are enveloped, non-segmented
positive-sense RNA belonging to the Nidovirales
order [2]. Even though responsible for generally
mild infections, Coronavirus have caused two
important epidemics in the last decade: the severe
acute respiratory syndrome and the Middle East
respiratory syndrome, also known as SARS and
MERS, respectively.

Pregnant women are at an increased risk
of severe illness from respiratory infections due to
physiological cardiopulmonary adaptive changes
occurring during pregnancy that can increase

! https://covid19.who.int/ Accessed July 29%, 2021.
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the risk of hypoxemia and worsen the clinical
course.

Several cohort studies and systematic reviews
evaluating the course of SARS-CoV-2 infection
in terms of both maternal and perinatal outcomes
have already been published [4-10], and the World
Association of Perinatal Medicine (WAPM) working
group on COrona VIrus Disease 2019 (COVID-19)
in pregnancy has been among the first collaborative
groups providing data on COVID-19 and pregnancy
from several centers in Asia, Europe, Oceania and
North and South America [3, 4, 11].

In this paper, we critically review the findings
from this large collaborative study.

THE ORGANIZATION OF THE STUDY

The WAPM study on COVID-19 is an international,
retrospective cohort study that included pregnant
women tested positive with SARS-CoV-2 infection
between February and April 2020. The study
involved 73 centers from 22 different countries
(Argentina, Australia, Belgium, Brazil, Colombia,
Czech Republic, Finland, Germany, Greece, Israel,
Italy, North Macedonia, Peru, Portugal, Republic
of Kosovo, Romania, Russia, Serbia, Slovenia,
Spain, Turkey, and United States) (fig.1) [3]. The
authors only included infected women diagnosed
antepartum, while they excluded from the study
women with a positive test before conception or

during post-partum. SARS-CoV-2 infection was
diagnosed with a positive result on real-time reverse-
transcriptase-polymerase-chain-reaction  (RT-PCR)
assay of nasal and pharyngeal swab specimens.

CHARACTERISTICS OF THE STUDY

POPULATION

The WAPM study included 388 singleton, viable
pregnancies, positive to SARS-CoV-2 at RT-PCR nasal
and pharyngeal swab, with a mean gestational age at
diagnosis of 30.6 + 9.5 weeks. The women included
were mainly in the third trimester of pregnancy
(69.8%), compared with second (22.2%) and first
(8.0%) trimester.

Most of the included women were symptomatic,
and cough and fever, followed by shortness of breath
were the most common symptoms at the time of triage.
The rate of asymptomatic women was 24.2%.

As the study was conducted at the beginning
of pandemic, there was a huge heterogeneity
in the choice for treatment: the most used
pharmacologic therapy was hydroxychloroquine that
was used in 23.2% of cases, and then antiviral drugs
used in 18.6% of women, mostly with the combination
of Lopinavir/Ritonavir.

MATERNAL OUTCOMES
Regarding maternal outcomes, the primary
outcome of the study was a composite maternal adverse

FIG. 1. Map of countries participating in World Association of Perinatal Medicine (WAPM) study.
PWUC. 1. Kapra crpan — y4acTHHUII HCCIe0BaHUs BceMUpHOIT accouanny nepuHaranbHoi Mequiuasl (WAPM).

Note: the participating countries are marked in orange.
MpumeyaHme: opaHkeBbIM LBETOM 0603HaueHbl CTPaHbI-y4acTHULbI.
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outcome defined as the presence of maternal mortality
and morbidity including at least one of the following:
admission to ICU, use of mechanical ventilation, or
death. Figure 2 shows results of maternal outcomes
of the WAPM study [3].

The primary outcome was reported in 12.1%
of women, and of these, 11.1% were admitted to
ICU, and 9.3% required some type of mechanical
ventilation.

Intubation and  extracorporeal = membrane
oxygenation were required in 6.4% and 0.5% of cases,
respectively. Maternal deaths occurred in 0.8%
of cases.

As shown in figure 2, the occurrence of maternal
adverse events was significantly higherin symptomatic,
compared with asymptomatic pregnant women.

At the multivariable analysis was only restricted
to women with completed pregnancy, the independent
predictors of the above-mentioned primary outcome
were the presence of symptoms at the time of triage
(adjusted odds ratio [aOR] 5.11; 95% confidence
interval [CI] 1.11-23.6), increased levels of lactate
dehydrogenase (aOR 4.13; 95% CI 1.54-11.1) and
shortness of breath at presentation (aOR 3.68; 95% CI
1.58-8.58), with no statistically significant differences
when stratifying the analysis according to different
world region.

In a phase-2 analysis published a few months
after the WAPM study with the aim of evaluating
maternal and perinatal outcomes in high- and low-
risk pregnancies, the authors found that women
carrying high-risk pregnancies (either preexisting
chronic medical conditions in pregnancy or obstetrical
disorders occurring in pregnancy) had a higher risk
of hospital admission, presence of severe respiratory
symptoms, admission to the ICU, and invasive
mechanical ventilation [11].

FETAL AND NEONATAL OUTCOMES

Figure 3 shows the fetal and neonatal outcomes
of the WAPM study [3]. Out of the 388 women
included in the study, 122 were still pregnant at
the time of the study data analysis. Among the other
266 women, 6 had stillbirth, 6 had spontaneous first-
trimester abortion and 3 had elective termination
of pregnancy, and another 251 delivered a live-born
infant.

The mean gestational age at delivery was 37.2 +
3.9 weeks of gestation in women with liveborn
infants. Cesarean delivery was performed in 54.2%
of these women. Preterm birth at less than 37 weeks

AKYWEPCTBO

of gestation occurred in 26.3%, mostly (80.0%)
iatrogenic deliveries. In 40.2% of cases, mothers
were able to breastfeed and skin to skin was allowed
in 27.5% of cases.

The rate of intrauterine growth restriction was
3.8% in completed pregnancies, and low birth weight
neonates were 20.7% in women with liveborn infants.
Admission rates to neonatal intensive care unit was
27.5%. Neonatal death occurred in 2.0% of cases, all
considered as prematurity-related events.

Among the 266 women with completed
pregnancies, the overall number of perinatal deaths
was 11 (4.1%). Ten of the mothers had COVID-19
symptoms at presentation, and one was asymptomatic.

In women with liveborn infant who had symptoms
at the time of triage, the gestational age at delivery
was significantly lower than in asymptomatic women:
36.6 £ 4.3 weeks vs. 38.6 + 2.2 weeks, respectively
(» <0.001). Also, symptomatic women had less birth
weight 2821 + 846 g vs. 3149 £ 496 g (p = 0.004).

As per maternal outcomes, the occurrence of fetal
and neonatal adverse events was significantly higher
in symptomatic, compared with asymptomatic
pregnant women.

B Total sample / O6muias BeiGopka (n = 388)
Symptomatic / C cumntomamu (n = 294)

Asymptomatic / be3 cumnTomoB (1 = 94)
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FIG. 2. Maternal outcomes in total sample, in symptomatic
patients at the time of triage and asymptomatic patients
(Diagram based on published WAPM study data [3]).

PUC. 2. Marepurckue 1mokas3arTeian B 00mIeil BEIOOpKe, V Ta-
LOUEHTOK C CHMIITOMAaMH BO BpeMs TOCHHTANN3ALUU Uy Oec-
CHMIITOMHBIX MAalMEHTOK (AuMarpaMMa OCHOBaHa Ha OIyOIH-
KOBaHHBIX JaHHBIX nccnenoBanns WAPM [3]).

Note: ECMO - extracorporeal membrane oxygenation.
Mpumeyarune: SKMO — akcTpakopnopasnsHas MembpaHHas OKCUreHaLus.
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B Total sample / O6mias BeiGopka (n = 266)
Symptomatic / C cumntomamu (n = 189)

Asymptomatic / be3 cumnTomoB (1 = 77)
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FIG. 3. Fetal and neonatal outcomes (women with completed
pregnancies) in total sample, in symptomatic patients at the
time of triage and asymptomatic patients (Diagram based on
published WAPM study data [3]).

PUC. 3. TToka3zarenu 11042 U HOBOPOKICHHOTO (KSHILMHBI
C 3aBEpLICHHOW OepeMEHHOCTHI0) B 001Lei BBIOOPKE, y MaIu-
€HTOK C CHMIITOMaMH BO BPEMsI BKJIFOUCHHS B UCCIICIOBAHNE U
y 6ECCUMITTOMHBIX AIMEHTOK (JHarpaMma OCHOBaHa Ha OMy-
OJIMKOBAaHHBIX JAHHBIX UccienoBanus WAPM [3]).

Note: IUGR - intrauterine growth restriction.
Mpumeyanue: 3BYP — 3agepkka BHYTpUyTPOOHOrO passuTms.

In a secondary analysis of the WAPM study,
the authors found that the incidence of a composite
adverse fetal outcome (defined as the presence of either
abortion, stillbirth, neonatal death, or perinatal death)
was significantly higher when the infection occurred
in the first trimester, and in fetuses with lower
birthweight [5].

At logistic regression analysis, gestational age
at diagnosis (odds ratio [OR]: 0.85; 95% CI 0.8-0.9
per week increase, p < 0.001), birthweight (OR: 1.17;
95% CI1.09—-1.12.7 per 100 g decrease; p=0.012) and
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Rizzo developed the general concept of the article and supervised
its writing. All authors participated in the discussion and editing of
the work. All authors approved the final version of the publication.

maternal ventilatory support, including either need
for oxygen or continuous positive airway pressure
(CPAP) (OR: 4.12; 95% CI 2.3-7.9; p = 0.001) were
independently associated with the above-mentioned
composite adverse fetal outcome [4].

STRENGTHS AND LIMITATIONS

The WAPM study has been among the first
published studies on SARS-CoV-2 infection during
pregnancy [3]. The inclusion of only women
with laboratory-confirmed SARS-CoV-2, the large
sample size coming from both University Hospitals
and Community Hospitals from different countries,
and the different outcomes explored can be considered
as the major strengths of the study. In this scenario,
the WAPM study has been among the first attempts
to answer to several urgent questions raised by
specialists dealing with COVID-19 during pregnancy
and to provide data that could soon settle a multitude
of outstanding issues that were raising daily.

The major limitations of the study were the lack
of a control group, the inclusion of only high-income
and middle-income countries, and the heterogeneity
in the management that was limited by
the non-randomized approach. Furthermore, the study
population mostly came from women referred for
suspected COVID-19, due to symptoms or exposure,
and consequently tested with RT-PCR nasal and
pharyngeal swab, thus leading to a lower percentage
of asymptomatic women, compared with women
receiving universal screening for SARS-CoV-2.

CONCLUSIONS

The WAPM study has been one of the first cohorts
published on SARS-CoV-2 infection in pregnancy
in the literature. Data from the WAPM study helped
physicians in the early period of pandemic in 2020, and
are an outstanding example of scientific collaboration
among centers from all across the world during
pandemic time.

BKINAQ ABTOPOB
J. Iu Macuno u @. /I’ AHTOHHO y4yacTBOBAJIM B HAIIMCAHUU TEK-
cTa pykonucu u ero mHrepnperammu. /. Pummo paspaboran 06-
M1y KOHIETIIUIO CTaThH M PYKOBOJIIII ee HanucanueM. Bee aBro-
PBI y4acTBOBAIIM B OOCY)K/ICHUHU M PEeAAaKTHPOBaHUU paboThl. Bee
aBTOPBI 0OOPUITH OKOHYATENIBHYIO BEPCUIO MYOIHKALIUH.
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