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Maternal RSV Vaccine — Weighing Benefits and Risks
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Respiratory syncytial virus (RSV) poses a substan-
tial burden to the health of infants. An estimated 
1.4 million RSV-associated hospitalizations and 
45,700 RSV-attributable deaths occur worldwide 
each year in infants younger than 6 months of 
age.1 In the United States, RSV is the leading cause 
of hospitalization among infants, with 2 to 3% 
of infants younger than 6 months of age hospi-
talized for RSV infection annually.2 Recently, two 
agents to protect young infants from severe RSV 
disease have become available. In July 2023, the 
Food and Drug Administration (FDA) approved 
nirsevimab, a long-acting monoclonal antibody,3 
for use in infants; 1 month later, the FDA approved 
the first RSV vaccine, which is based on the RSV 
prefusion F protein (RSVPreF; Abrysvo, Pfizer), 
for use in pregnancy.2

This issue of the Journal includes a report of a 
phase 3 trial by Dieussaert et al.,4 who evaluated 
the effects of a candidate maternal RSV vaccine 
(RSVPreF3-Mat) on severe RSV-associated disease 
in young infants. Data suggest that the vaccine 
was efficacious; however, the trial was halted early 
because of a higher incidence of preterm birth in 
the vaccine group than in the placebo group 
(6.8% [237 of 3494 infants] vs. 4.9% [86 of 1739 
infants]; relative risk, 1.37; 95% confidence in-
terval [CI], 1.08 to 1.74; P = 0.01). An imbalance 
in the risk of neonatal death in the two trial 
groups was also seen — a finding that was prob-
ably attributable to a higher incidence of preterm 
birth in the vaccine group than in the placebo 
group — but the imbalance was not significant 
(relative risk, 2.16; 95% CI, 0.62 to 7.56; P = 0.23). 
The development of RSVPreF3-Mat was subse-
quently discontinued.

The difference in the incidence of preterm birth 
between the vaccine and placebo groups was pri-
marily seen in low- and middle-income countries 
(relative risk, 1.56; 95% CI, 1.17 to 2.09) as com-
pared with high-income countries (relative risk, 
1.04; 95% CI, 0.68 to 1.58). The difference was 

observed only during a particular period, with the 
greatest difference having occurred during the 
wave of infections due to the B.1.617.2 (delta) 
variant of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2); however, no relationship 
was identified between preterm birth and the 
report of coronavirus disease 2019 (Covid-19) by 
the maternal participants or evidence of SARS-
CoV-2 infection during pregnancy. The difference 
between the vaccine and placebo groups was seen 
for all three pathways to preterm birth in preg-
nant persons (premature preterm rupture of mem-
branes, preterm labor, and provider-induced pre-
term birth), and the time between vaccination 
and preterm birth varied from weeks to months, 
which made it difficult to identify a potential 
mechanism for preterm birth.

Ultrasonography during the first trimester 
pregnancy — the most accurate method to es-
tablish or confirm gestational age5,6 — was not 
performed in 45% of the pregnancies (146 of 323) 
that resulted in preterm birth (see the Supplemen-
tary Results section in the Supplementary Appen-
dix, available with the full text of the article by 
Dieussaert et al. at NEJM.org). However, misclas-
sification of gestational age would be expected to 
occur similarly in the vaccine and placebo 
groups owing to randomization and thus would 
not explain the between-group difference in the 
risk of preterm birth. The detection of fetal growth 
restriction and being small for gestational age also 
relies on the accurate assessment of gestational 
age; in the current trial, both events were less 
frequent in the vaccine group than in the placebo 
group (relative risk, 0.57 [95% CI, 0.34 to 0.97] 
and 0.78 [95% CI, 0.65 to 0.95], respectively).

Although the FDA-approved maternal RSV 
vaccine is bivalent and RSVPreF3-Mat is monova-
lent, the vaccines are otherwise similar. The bi-
valent maternal RSV vaccine was studied in a 
phase 3 randomized clinical trial, in which preg-
nant persons received the vaccine or placebo 
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between 24 and 36 weeks of gestation.7 Through 
month 6 after birth, the efficacy of the bivalent 
vaccine was 69.4% (97.58% CI, 44.3 to 84.1) 
against severe medically attended RSV-associated 
lower respiratory tract infection and 51.3% (97.58% 
CI, 29.4 to 66.8) against any medically attended 
RSV-associated lower respiratory tract infection. 
Preterm birth occurred in 5.7% of the infants 
(95% CI, 4.9 to 6.5) in the bivalent-vaccine group 
and in 4.7% of those (95% CI, 4.1 to 5.5) in the 
placebo group, a difference that was not signifi-
cant.8 Most preterm births were late preterm 
(gestational age, 34 to <37 weeks) and occurred 
more than 30 days after vaccination. The appar-
ent difference in the incidence of preterm birth 
between the bivalent-vaccine and placebo groups 
was largely explained by results from a single 
country.8 Given the concern about a possible as-
sociation between receipt of the bivalent vaccine 
and preterm birth, FDA approval was limited to 
administration of the vaccine between 32 weeks 
0 days and 36 weeks 6 days of gestation to 
eliminate the vaccine-associated risk of extreme-
ly preterm birth (at <28 weeks of gestation) and 
very preterm birth (at 28 to <32 weeks of gesta-
tion). The manufacturer and the Centers for 
Disease Control and Prevention have initiated 
postmarketing studies to assess the risk of pre-
term birth associated with use of the bivalent 
vaccine.2

Whether the safety signal in the RSVPreF3-
Mat trial is real or occurred by chance is unknown. 
Despite many post hoc analyses, the authors were 
unable to identify a mechanism by which the 
receipt of RSVPreF3-Mat might have increased 
the risk of preterm birth. However, given the find-
ings of the present trial and the modest imbalance 
in the incidence of preterm birth in the phase 3 
trial of the bivalent vaccine, postmarketing surveil-
lance of the bivalent vaccine is warranted.

Even if there is a true association between the 
receipt of the bivalent vaccine and preterm birth, 
it is essential to weigh this small risk against the 
proven benefits of maternal RSV vaccination. 
Moreover, any potential risk of preterm birth 

associated with the receipt of the bivalent vaccine 
is reduced by the administration of the vaccine at 
32 weeks or more of gestation.

Highly effective, safe vaccines are available 
for the protection of infants from influenza, per-
tussis, Covid-19,9 and now RSV, and more mater-
nal vaccines are on the horizon.10 Continued focus 
on balancing the benefits with the potential risks 
of maternal vaccination will be essential as we 
move forward to protect infants from the severe 
effects of infectious diseases.

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

From the Johns Hopkins University School of Medicine, Balti-
more (S.A.R.); and the University of Iowa Carver College of 
Medicine, Iowa City (D.J.J.). 
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