
Editorial

Coronavirus Disease 2019 (COVID-19) and
Pregnancy Outcomes
State of the Science

E arly in the coronavirus disease 2019 (COVID-19) pandemic, information
regarding severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

infection and pregnancy was limited to case reports. As the number of preg-
nancies affected by SARS-CoV-2 increased, national and international cohorts
were assembled and allowed more valid assessments of the maternal and
perinatal risks of SARS-CoV-2 infection. However, initial data were flawed
in that they were not derived from nationally representative samples, were
subject to bias, and lacked appropriate comparison groups.

In this month’s issue of Obstetrics & Gynecology (see page 542), Son
et al1 report on more than 800,000 pregnancies from an electronic med-
ical record database comparing pregnancy outcomes before and during
the pandemic and outcomes of pregnancies in individuals with and with-
out SARS-CoV-2 infection. By using an electronic medical record data-
base, the authors avert biases in reporting and are able to examine a large,
geographically diverse U.S. population. Given the limitation of existing
vital statistics, this may be the most representative sample available. The
authors found no difference in adverse pregnancy outcomes before and
during the pandemic, nor between individuals with and without infection.

With numerous available publications on SARS-CoV-2 infection and
pregnancy, we ask how this study contributes to our understanding of pregnancy
outcomes during the COVID-19 pandemic and what remains unknown.

International data related to common adverse pregnancy outcomes
for the general population are mixed, with the most controversy related to
preterm birth. Some studies demonstrate an association between preterm
birth and lockdown,2,3 whereas U.S. data have not shown any change.4,5

In the Son et al study, pregnancy during the pandemic was not associated
with preterm birth, cesarean delivery, or hypertensive disorders of preg-
nancy when compared with prepandemic pregnancies. These data are
reassuring, especially in light of drastic changes to the structure of prenatal
care, including reduced in-office visits, reduced antenatal surveillance, and
rapid incorporation of telemedicine.See related article on page 542.
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It is well-established that SARS-CoV-2 infection in
pregnancy is associated with adverse perinatal out-
comes, although the risks are likely modulated by
disease severity and underlying comorbidities.
Although Son et al argue that there are no increased
perinatal risks with SARS-CoV-2 infection in preg-
nancy, they were unable to ascertain disease severity.
In other large national and international cohort
studies, severe infection has been associated with
cesarean delivery, hypertensive disorders of preg-
nancy, and preterm birth.6 Nonetheless, based on
the totality of available data, we can be reassured that
testing positive for SARS-CoV-2 infection alone is
unlikely to have significant pregnancy ramifications
and that complications are instead driven by severity
of illness. What remains somewhat unclear is how
much SARS-CoV-2 infection itself drives adverse out-
comes as opposed to clinicians’ response to the symp-
toms and signs of the infection; for example,
iatrogenic preterm delivery for deteriorating maternal
status. In addition, we do not know whether SARS-
CoV-2 infection results in inflammation and placental
damage that causes preeclampsia or whether the diag-
nostic criteria for preeclampsia simply overlap with
the signs and symptoms of severe COVID-19.

We need more data examining the association
between SARS-CoV-2 infection and stillbirth and
pregnancy loss. There are still not enough data to
inform risk to pregnancy when SARS-CoV-2 infec-
tion is acquired in the first and second trimesters.
Some studies have shown increased risk of early
pregnancy loss, whereas others have not. In a Eunice
Kennedy Shriver National Institute of Child Health and
Human Development Maternal Fetal-Medicine Units
Network study, fetal loss occurred in 4.3% of the
severe–critical group compared with 1.9% in the
asymptomatic group; however, the sample was pre-
dominantly individuals with third-trimester infection
and was underpowered to detect a difference.7 Simi-
larly, the INTERCOVID-19 study compared 706
women with COVID-19 with 1,424 women without
COVID-19 and found increased risks for low birth
weight and severe perinatal morbidity in the
COVID-19 group, but differences in perinatal mortal-
ity were not reported.8 So, although there is biologic
plausibility for heightened risk of stillbirth attendant
to COVD-19, the data are not conclusive enough to
inform clinical management.

Similarly, more data are needed to ascertain
maternal risks. Standardized reporting from the Cen-
ters for Disease Control and Prevention National
Notifiable Disease Surveillance System demonstrate
that pregnancy appears to be independently associ-

ated with higher risk for severe disease as defined by
hospitalization, intensive care unit admission,
mechanical ventilation, extracorporeal membrane
oxygenation, and death.9 However, the association
between infrequent or rare outcomes, such as venous
thromboembolism, is unknown, and it is also unclear
how gestational age at viral acquisition mediates
maternal disease severity. Pregnant individuals, how-
ever, do not experience increased rates of adverse
events after SARS-CoV-2 vaccination, with a number
of studies demonstrating safety and now efficacy of
SARS-CoV-2 vaccination in pregnancy.10 There is
also robust evidence of antibody transfer across the
placenta for protection of the neonate, with improved
efficiency of transfer after vaccination compared with
natural infection.11

Finally, the COVID-19 pandemic has unfortu-
nately reiterated the contribution of structural racism,
social vulnerability, and social determinants of health
to health inequities. Son et al demonstrate that living in
the most socioeconomically deprived ZIP codes was
associated with significantly higher risks of testing
positive for SARS-CoV-2 infection. Other researchers
have shown that a disproportionate number of
COVID-19 hospitalizations and deaths occur in Black
and Hispanic individuals and people with lower
socioeconomic status.12 In light of already disparate
rates of maternal morbidity and mortality, it will be
important to review not only birth outcomes directly
attributed to SARS-CoV-2 infection, but also those that
may be indirectly related to the COVID-19 pandemic,
such as those influenced by changes in care practices or
delays in seeking care during the pandemic.

Eighteen months from the start of the pandemic,
our understanding of implications of SARS-CoV-2
infection in pregnancy has evolved remarkably. We
know that SARS-CoV-2 infection in pregnancy is
associated with worse birth outcomes, specifically a
higher risk for preterm birth and cesarean delivery, in
those with severe disease, and that health system
changes to prenatal care delivery are not associated
with common adverse pregnancy outcomes. Race and
social determinants of health are associated with an
increased risk of viral acquisition. Vaccination to
prevent SARS-CoV-2 infection is safe and effective
in pregnancy, with robust transplacental antibody
transfer. What remains lacking is an understanding
of whether infection in the first or second trimester
affects birth outcomes, how outcomes differ with new
SARS-CoV-2 variants, whether the rates of stillbirth
and other rare outcomes are increased, and how
SARS-CoV-2 infection in pregnancy affects long-
term maternal and offspring outcomes.
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