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cor r ec tion

mRNA Covid-19 Vaccines in Pregnant Women (N Engl J Med 
2021;384:2342-2343). At the time of publication of preliminary 
findings in the Original Article related to this editorial, the num-
ber of spontaneous abortions was 104 and there was 1 stillbirth. 
However, no proportion could be determined for the risk of 
spontaneous abortion among participants vaccinated before 
20 weeks of gestation because follow-up information was not 
yet available for the majority of those persons. The article has 
now been updated. In the fifth paragraph of this editorial 
(page 2342), the first sentence should have read, “Among 827 
registry participants who reported a completed pregnancy, 104 
experienced spontaneous abortions and 1 had a stillbirth,” 
rather than, “…a completed pregnancy, the pregnancy resulted 
in a spontaneous abortion in 104 (12.6%) and in stillbirth in 1 
(0.1%); these percentages are well within the range expected as 
an outcome for this age group of persons whose other underly-
ing medical conditions are unknown.” In the same paragraph, 
in the sentence beginning “Among live-born infants” (page 2343), 
the expression “were also consistent” should have read, “were 
consistent.” In the seventh paragraph, beginning “Given that,” 
the first sentence should have ended, “…limitations in their 
ability to draw conclusions about spontaneous abortions, con-
genital anomalies, and other potential rare neonatal out-
comes,” rather than “…to draw conclusions about congenital 
anomalies and other potential rare neonatal outcomes.” The 
editorial is correct at NEJM.org.
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mRNA Covid-19 Vaccines in Pregnant Women

Laura E. Riley, M.D.

After Emergency Use Authorization was granted 
for the messenger RNA (mRNA) vaccines 
BNT162b2 (Pfizer–BioNTech) and mRNA-1273 
(Moderna), persons at the highest risk for coro-
navirus disease 2019 (Covid-19)–related illness 
and death were prioritized for vaccination.1 
Among these were pregnant women, yet they 
had been excluded from initial vaccine trials. 
Pregnant women and their clinicians were left 
to weigh the documented risks of Covid-19 in-
fection against the unknown safety risks of 
vaccination in deciding whether to receive the 
vaccine.

Before the vaccine rollout, multiple cohort 
studies documented that pregnant women were 
at greater risk than nonpregnant women for se-
vere disease after Covid-19 infection, resulting in 
intensive care unit admission, mechanical venti-
lation, and death.2,3 Pregnant women with co-
existing illnesses such as diabetes, hyperten-
sion, and obesity were recognized to be at even 
greater risk.4 Studies also showed an increased 
risk of pregnancy complications — including 
preterm birth, cesarean delivery, and preeclamp-
sia — associated with Covid-19 infection during 
pregnancy.5 Therefore, clinicians relied on devel-
opmental and reproductive animal data from 
Moderna that showed no safety concerns, and 
there was no biologically plausible reason that 
the mRNA technology would be harmful in 
pregnancy. Pregnant women were counseled to 
consider the available evidence and make per-
sonal decisions about vaccination in the absence 
of human safety data.

In this issue of the Journal, Shimabukuro et al.6 
provide much-needed preliminary data on the 

safety of these vaccines in pregnancy on the 
basis of the v-safe surveillance system and preg-
nancy registry. V-safe, a new smartphone-based 
surveillance system from the Centers for Disease 
Control and Prevention that is available to all 
Covid-19 vaccine recipients, sends text messages 
to assess general health and pregnancy status 
during a period of 12 months after vaccination. 
Persons who identify as pregnant can enroll in 
the v-safe pregnancy registry, which contacts 
participants by telephone to answer in-depth 
questions.

The report by Shimabukuro et al. includes 
safety results for 35,691 v-safe participants 16 to 
54 years of age who identified as pregnant and 
the first 3958 participants who enrolled in the 
v-safe pregnancy registry. In both cohorts, 54% 
of the participants received the Pfizer–BioNTech 
vaccine and 46% received the Moderna vaccine. 
The age distribution, status with respect to race 
and ethnic group, and timing of the first dose 
were similar with each vaccine. Among v-safe 
participants, 86.5% had a known pregnancy at 
the time of vaccination, and 13.5% reported a 
positive pregnancy test after vaccination. Among 
v-safe pregnancy registry participants, 28.6% 
received vaccine in the first trimester, 43.3% in 
the second trimester, and 25.7% in the third 
trimester.

Among 827 registry participants who reported 
a completed pregnancy, 104 experienced sponta-
neous abortions and 1 had a stillbirth. A total of 
712 pregnancies (86.1%) resulted in a live birth, 
mostly among participants who received their 
first vaccination dose in the third trimester. 
Among live-born infants, the incidences of pre-
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term birth (9.4%), small size for gestational age 
(3.2%), and congenital anomalies (2.2%) were 
consistent with those expected on the basis of 
published literature. There were no neonatal 
deaths. These are reassuring data based on re-
ports from pregnant women mostly vaccinated 
in the third trimester.

In addition, rates of local and systemic reac-
tions after vaccination among v-safe participants 
who identified as pregnant were similar to those 
in a larger group of nonpregnant women, which 
suggests that the physiologic changes in preg-
nancy do not materially affect such reactions. 
The most common side effect was injection-site 
pain, with fatigue, headache, and myalgia re-
ported substantially more often after the second 
dose. Fever was reported in a small number of 
people after the first dose and in approximately 
a third of recipients after the second dose.

Given that there was a relatively small num-
ber of completed pregnancies and that live 
births were typically after vaccination in the 
third trimester, Shimabukuro et al. acknowledge 
the limitations in their ability to draw conclu-
sions about spontaneous abortions, congenital 
anomalies, and other potential rare neonatal 
outcomes. Despite these limitations, this report 
provides important information that was not 
previously available.

With the pandemic ongoing and pregnant 
women at high risk for serious illness if infected 
with Covid-19, vaccination is a critical preven-
tion strategy. The dearth of safety information 
about pregnancy, which existed at a time when 
thousands of pregnant women were grappling 
with decisions about vaccination, highlights the 
importance of recent efforts to enroll pregnant 
women in trials, including ongoing vaccine 
 trials; a trial is currently under way to study the 
effects of the BNT162b2 vaccine in pregnant 
women and their infants (ClinicalTrials.gov num-
ber, NCT04754594).

It is notable that as of April 26, 2021, more 
than 100,000 pregnant women reported having 
received a Covid-19 vaccination and yet only a 
small fraction (4.7%) have enrolled in the v-safe 
pregnancy registry.7 This situation underscores 
the urgent need not only to include pregnant 
women in clinical trials, but also to invest in 
public health surveillance systems for pregnan-
cy, involving much larger numbers of women. To 
prepare for the next pandemic and improve 
health outcomes for pregnant women more gen-
erally, it is past time to invest in maternal health 
surveillance and research.

Disclosure forms provided by the author are available with the 
full text of this editorial at NEJM.org.

This editorial was updated on September 8, 2021, at NEJM.org.

From New York–Presbyterian/Weill Cornell Medical Center and 
Weill Cornell Medicine, New York. 
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