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Receipt of mRNA Covid-19 Vaccines and
Risk of Spontaneous Abortion
To the Editor: Pregnant persons are at risk for
severe coronavirus disease 2019 (Covid-19), and
infection with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) during pregnancy is
associated with increased risks of preterm birth
and other adverse maternal and neonatal outcomes.1 Although spontaneous abortion (pregnancy loss occurring at less than 20 weeks of
gestation) is a common pregnancy outcome affecting 11 to 22% of recognized pregnancies
(see Table S1 in the Supplementary Appendix,
available with the full text of this letter at NEJM
.org),2-4 data to inform estimates of the risk of
spontaneous abortion after receipt of an mRNA
Covid-19 vaccine either before conception (30 days
before the first day of the last menstrual period
through 14 days after) or during pregnancy are
limited.
We analyzed data from the Centers for Disease
Control and Prevention (CDC) v-safe Covid-19 vaccine pregnancy registry to determine the cumulative risk of spontaneous abortion from 6 to less
than 20 weeks of gestation. Participants with a
singleton pregnancy who had received at least one
dose of an mRNA Covid-19 vaccine either before
conception or before 20 weeks of gestation and
who did not have a pregnancy loss before 6 weeks
of gestation were included in this analysis. Inclusion of pregnant participants at 6 weeks of
gestation is consistent with literature estimating
the risk of spontaneous abortion in the general
population.2-4 Life table methods were used to
calculate the cumulative risk of spontaneous abortion according to gestational week, with appropriate left truncation (i.e., with adjustment for
gestational age at entry); data were right-censored
at the time of the most recent contact for participants with ongoing pregnancies who were not
contacted at 20 weeks of gestation or later and
at the time of the outcome for participants who
reported pregnancy outcomes other than spontaneous abortion (induced abortions or ectopic

or molar pregnancies) before 20 weeks of gestation. The cumulative risk of spontaneous abortion
was also age-standardized with the use of data
on the risk of spontaneous abortion according to
maternal age group.3 We conducted a sensitivity
analysis to estimate the maximum possible risk
of spontaneous abortion, using an extreme assumption that all participants whose most recent
contact was during the first trimester (i.e., at less
than 14 weeks of gestation) and whom we were
unable to reach during the second trimester experienced a spontaneous abortion immediately
after the most recent contact (see the Supplementary Appendix for details).
A total of 2456 participants who were enrolled
in the CDC v-safe Covid-19 pregnancy registry
met the inclusion criteria for this study; 2022
participants reported ongoing pregnancies at 20
weeks of gestation, 165 participants reported a
spontaneous abortion (154 participants before
14 weeks of gestation), 65 participants with most
recent contact during the first trimester could
not be reached for second trimester follow-up,
188 participants completed second trimester
follow-up before 20 weeks of gestation, and 16
participants reported another pregnancy outcome before 20 weeks (induced abortion or ectopic or molar pregnancy) (Fig. S1). Most participants were 30 years of age or older (77.3%),
were non-Hispanic White (78.3%), and worked
as health care personnel (88.8%). Slightly more
than half the participants (52.7%) had received
the BNT162b2 vaccine (Pfizer–BioNTech) (Table S2). The cumulative risk of spontaneous
abortion from 6 to less than 20 weeks of gestation was 14.1% (95% confidence interval [CI],
12.1 to 16.1) in the primary analysis (Table 1)
and 12.8% (95% CI, 10.8 to 14.8) in an analysis
using direct maternal age–standardization to the
reference population. The cumulative risk of spontaneous abortion increased with maternal age
(Table S3). In the sensitivity analysis, under the

n engl j med  nejm.org

The New England Journal of Medicine
Downloaded from nejm.org on September 28, 2021. For personal use only. No other uses without permission.
Copyright © 2021 Massachusetts Medical Society. All rights reserved.

1

The

n e w e ng l a n d j o u r na l

of

m e dic i n e

Table 1. Risk of Spontaneous Abortion among Participants in the v-safe Covid-19 Vaccine Pregnancy Registry, December
14, 2020, through July 19, 2021.
Participants
Who Reported
Spontaneous
Abortion

Participants
at Risk

Gestational Age

Week-Specific
Risk

Cumulative
Risk

percent

percent (95% CI)

number of persons
6 to <7 weeks

904

15

1.7

1.7 (0.8–2.5)

7 to <8 weeks

982

18

1.8

3.5 (2.3–4.6)

8 to <9 weeks

1032

37

3.6

6.9 (5.4–8.5)

9 to <10 weeks

1087

39

3.6

10.3 (8.4–12.0)

10 to <11 weeks

1118

19

1.7

11.8 (9.9–13.7)

11 to <12 weeks

1184

12

1.0

12.7 (10.7–14.6)

12 to <13 weeks

1274

9

0.7

13.3 (11.3–15.2)

13 to <14 weeks

1394

5

0.4

13.6 (11.6–15.6)

14 to <15 weeks

1534

0

0

13.6 (11.6–15.6)

15 to <16 weeks

1632

2

0.1

13.7 (11.7–15.7)

16 to <17 weeks

1742

2

0.1

13.8 (11.8–15.8)

17 to <18 weeks

1848

2

0.1

13.9 (11.9–15.9)

18 to <19 weeks

1941

3

0.2

14.0 (12.0–16.0)

19 to <20 weeks

2052

2

0.1

14.1 (12.1–16.1)
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Figure 1. Cumulative Risk of Spontaneous Abortion in the v-safe Covid-19 Vaccine Pregnancy Registry and in Two
Historical Cohorts.
Data from Mukherjee2 were presented as race-specific rates and are provided here for White women to maximize
comparability with the v-safe pregnancy registry.

extreme assumption that all 65 participants with weeks of gestation was 18.8% (95% CI, 16.6 to
most recent contact during the first trimester 20.9); after age standardization, the cumulative
had a spontaneous abortion, the cumulative risk risk was 18.5% (95% CI, 16.1 to 20.8).
of spontaneous abortion from 6 to less than 20
As compared with data from two historical
2
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cohorts that represent the lower and upper ranges
of spontaneous-abortion risk,2,4 the cumulative
risks of spontaneous abortion from our primary
and sensitivity analyses were within the expected risk range (Fig. 1). Limitations of our study
include the lack of a control group of unvaccinated pregnant persons, the homogeneity of the
participants in terms of racial and ethnic groups
and occupation, the voluntary enrollment of the
population, and the use of data reported by the
participants themselves, including some data collected retrospectively. Nonetheless, our findings
suggest that the risk of spontaneous abortion
after mRNA Covid-19 vaccination either before
conception or during pregnancy is consistent
with the expected risk of spontaneous abortion;
these findings add to the accumulating evidence
about the safety of mRNA Covid-19 vaccination
in pregnancy.5
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