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Maternal and Neonatal Outcomes After
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OBJECTIVE: To assess the safety of the respiratory syncy-
tial virus prefusion F protein (RSVpreF) vaccine in pregnant
women during the 2024-2025 French immunization cam-
paign, with a particular focus on the risk of preterm birth.

METHODS: Using the national health care database,
which covers almost 99% of the population in France,
we included all women who gave birth after 22 weeks of
gestation between September 16 and December 31, 2024.
Women vaccinated with RSVpreF were matched 1:1 with
unvaccinated women on the basis of gestational age at
vaccination, maternal age at pregnancy onset, region of
residence, week of conception, history of preterm birth,
influenza vaccination during the same pregnancy, and
multiple pregnancy. Outcomes included preterm birth,
delivery within 1 and 3 weeks after vaccination, stillbirth,
small-for-gestational-age (SGA) birth weight, cesarean
delivery, hemorrhage, preeclampsia, and major cardiovas-
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cular events, including maternal death. Time-to-event
analyses were conducted with Poisson regression models
with robust variance to estimate weighted incidence rate
ratios (IRRs) and their 95% Cls for each outcome.

RESULTS: Among the 29,032 women vaccinated during
the study period, 24,891 (85.7%) were successfully
matched to 24,891 unvaccinated women in a control
group. In the matched cohort, the mean+SD maternal
age was 30.9%5.0 years, 3.2% had a history of preterm
birth, 0.6% had multiple pregnancies, and 21.8% had
received influenza vaccination. No significant increase
in the risk of the following outcomes was observed: pre-
term birth (weighted IRR 0.97, 95% ClI, 0.89-1.06), deliv-
ery within 1 week (weighted IRR 0.81, 95% ClI, 0.72-0.90)
or within 3 weeks (weighted IRR 0.97, 95% ClI, 0.93-1.00),
stillbirth (weighted IRR 0.77, 95% ClI, 0.45-1.32), cesarean
delivery (weighted IRR 1.00, 95% Cl, 0.96-1.03), SGA
birth weight (weighted IRR 1.01, 95% CI, 0.96-1.07),
postpartum hemorrhage (weighted IRR 1.03, 95% ClI,
0.97-1.10), preeclampsia (weighted IRR 1.02, 95% CI,
0.85-1.22), or major adverse cardiovascular event
(weighted IRR 0.60, 95% ClI, 0.26—1.40) outcomes. Among
women vaccinated at or before 32 weeks of gestation, no
significant increase in the risk of preterm birth was
observed (weighted IRR 1.13, 95% ClI, 0.98-1.31).

CONCLUSION: This large observational study found no
major safety concerns associated with RSVpreF vaccina-
tion during pregnancy. Further research, including inter-
national comparisons and evaluations of effectiveness
relative to monoclonal antibodies against RSV, will be
needed to fully characterize the benefit-risk balance of
RSVpreF. Ongoing surveillance remains essential, partic-
ularly to monitor rare adverse events.
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Avaccine against severe respiratory syncytial virus
(RSV) infection became available in France start-
ing with the 2024-2025 season. Abrysvo, a bivalent
recombinant vaccine containing an antigen of the
RSV prefusion F protein (RSVpreF), provides passive
immunity to the fetus and eventual infant against
RSV-associated lower respiratory tract infections
and severe related disease up to 5 months of age.!
In clinical trials, RSVprel' vaccination during preg-
nancy showed an efficacy of approximately 82% in
preventing severe RSV-associated lower respiratory
tract infections in infants within the first 3 months of
life and approximately 70% over a 6-month period.!

In France, vaccination is recommended for preg-
nant women between 32 and 36 weeks of gestation to
ensure transplacental passive immunization of their
infants.? This late administration window was chosen
after a nonsignificant increase in preterm birth
observed in women vaccinated before 32 weeks of
gestation in the phase III MATISSE (Maternal Immu-
nization Study for Safety and Efficacy) trial.® In addi-
tion, the development of another RSV wvaccine
(RSVpreF3) by GlaxoSmithKline was halted because
of a confirmed increased risk of preterm birth.* It is
important to note that this risk has not been observed
with other vaccines administered during pregnancy,
including pertussis,” influenza,%” and coronavirus dis-
ease 2019 (COVID-19) vaccines.3-10

Data from real-world settings are still limited, and
other maternal outcomes have yet to be thoroughly
evaluated. Thus, the objective of this study was to
evaluate maternal and fetal safety outcomes associated
with RSVpreF vaccination among pregnant women in
France during the first immunization campaign in
2024-2025, with particular attention to the risk of pre-
term birth that was noted in earlier studies.

METHODS

Data were retrieved from the French National Health
Data System (Systtme National des Données de
Santé), a collection of pseudonymized databases that
provide extensive medical information for 99% of the
entire French population.!! The French National
Health Data System is based primarily on the
National Health Insurance Information System,
which includes data on reimbursed health care serv-
ices and data from hospital stays through the Medical-
ization Program of Information Systems, covering
nearly 67 million people in France. Hospital databases
specifically recorded diagnoses coded with the Inter-
national Classification of Diseases, Tenth Revision
(ICD-10), as well as medical procedures performed.
The National Health Insurance Information System
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component included information on all medications
dispensed outside hospitals and on long-term disease
status, which grants full reimbursement of health care
costs related to the specified condition. The exact
dates of all these health care encounters are recorded
in the databases. Pregnancies were identified with the
National Mother-Child Register, derived from the
French National Health Data System and covering
the period from 2010 to 2024. The development
and quality control procedures of the National
Mother-Child Register have been described in previ-
ous studies.!?~'* EPI-PHARE has direct access to the
French National Health Data System through the per-
manent regulatory access granted to its founding bod-
ies, the National Agency of Drugs and Health
Products and the French National Health Insurance.
This access is authorized under French Decree No.
2016-1871 of December 26, 2016, which governs
the processing of personal data within the French
National Health Data System, as well as under Ar-
ticles R. 1461-13 and 14 of French law.

The RSVpreF vaccination campaign for pregnant
women took place from September 15, 2024, to
January 31, 2025. However, hospital data related to
deliveries were available only up to December 31,
2024. Therefore, the study population included all
pregnant women who could have reached at least
36 weeks of gestation (based on the date of the last
menstrual period) between September 15 and Decem-
ber 31, 2024, and who gave birth on or before
December 31, 2024. Women who were vaccinated
at 37 weeks of gestation or later were excluded from
the preterm birth analysis. Women who had pre-
eclampsia before the index date were excluded from
all analyses.

For each woman in the study population,
RSVpreF vaccination status and date were identified
from reimbursement data for the vaccine, injection
procedure by a pharmacist, or consultation or injec-
tion by a midwife or physician. The earliest of these
dates was identified as the vaccination date, which will
be considered the index date.

A day-by-day 1:1 sequential matching was per-
formed between vaccinated and unvaccinated women
from September 15 to December 31, 2024. For
women vaccinated on each given day, we identified
unvaccinated counterparts (same gestational age on
that same calendar day) with the same matching char-
acteristics who had not yet received the vaccine on
that date, as previously described elsewhere.!>~17
Matching criteria included age at pregnancy onset
(=1 year), region of residence (15 regions in France),
week of conception, gestational age at index date (*+3
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days), multiple pregnancy, influenza vaccination dur-
ing the pregnancy, and history of preterm birth. Influ-
enza vaccination status was determined from the
reimbursement of one of the 2024 influenza vaccines
available in France, namely Fluarix Tetra, Vaxigrip
Tetra, Influvac Tetra, or Efluelda Tetra (the last avail-
able until April 4, 2024). Matching on influenza vac-
cination aimed to account for systematic differences in
characteristics and behaviors, particularly regarding
general attitudes toward vaccination, between the vac-
cinated and unvaccinated populations.!® The index
date for the woman vaccinated by RSVpreF vaccine
and her matched control was the date on which the
vaccinated woman received the vaccine. To avoid
immortal time bias, women who were eventually vac-
cinated could contribute to the unvaccinated group
until the date of their actual vaccination, at which
point follow-up was censored and they were re-
matched as vaccinated individuals.!? This approach
is necessary because, without this consideration, the
time between cohort entry and vaccination (during
which the outcome could not occur in the vaccinated
group) would be incorrectly attributed to the vacci-
nated period, potentially leading to an artificial reduc-
tion in the observed risk among vaccinated
individuals. Specifically, for preterm birth, we note
that immortal time bias could potentially lead to an
underestimation of the risk because women must
remain pregnant to be eligible for vaccination. A sin-
gle set of matched pairs was created that was based on
gestational age and other matching characteristics,
and this same set was used for all outcome analyses.
In subgroup analyses, exclusions were applied within
this initial set to ensure that the matching procedure
was performed only once and that all outcomes were
assessed after the index date.

Maternal and fetal outcomes included preterm
birth (defined as delivery before 37 completed weeks
of gestation); delivery within 1 or 3 weeks after the
index date; cesarean delivery, whether elective or
emergency (identified by ICD-10 code O82 and cor-
responding medical procedure codes); stillbirth (iden-
tified by ICD-10 codes O36.4, Z37.1, Z37.3, Z37 4,
737.6, and Z37.7 and considered present if at least
one fetus died in the case of multiple pregnancies);
small-for-gestational-age (SGA) birth weight (defined as
birth weight less than the 10th percentile for gesta-
tional age)?’; peripartum or postpartum hemorrhage
(identified by ICD-10 codes 046, O67, and O72);
preeclampsia, eclampsia, and HELLP (hemolysis, ele-
vated liver enzymes, and low platelet count) syn-
drome (identified by ICD-10 codes O11, O14, and
O15); major adverse cardiovascular events (stroke
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[identified by ICD-10 codes 160-164], acute coronary
syndrome [identified by ICD-10 codes 121-124], and
pulmonary embolism [identified by ICD-10 codes
126, O882]); or death until 1 week postpartum.

For exposed women, the index date was the date
of vaccination; the same date was assigned to their
matched unexposed counterparts. For preterm birth
and delivery timing, follow-up continued until
37 weeks of gestation, ending earlier in cases of death
or vaccination (for the unexposed). For delivery out-
comes, follow-up ended at delivery, death, or vacci-
nation (in the unexposed group). For maternal
outcomes, follow-up continued until the event, death,
1 week after delivery, or December 31, 2024.

All matching variables were described, and addi-
tional covariates included sociodemographic factors
such as complementary universal health coverage (as
a proxy for low income) and the French Deprivation
Index of the municipality of residence,?! pregnancy-
related factors before the index date (multiparity, his-
tory of cesarean delivery, medically assisted reproduc-
tion, placental abnormalities [including retroplacental
hematomal, uterine anomalies, severe maternal infec-
tions, gestational diabetes, and chronic or gestational
hypertension), and medical history and comorbidities
before the index date (obesity, tobacco use, alcohol
use disorder, opioid use, antihypertensive and lipid-
lowering treatments, antidiabetic medications, hyper-
tensive disorders of pregnancy during a previous
pregnancy [gestational hypertension, preeclampsia,
eclampsia, HELLP syndrome], cardiovascular disease,
thromboembolic disease, cancer, chronic respiratory
conditions, autoimmune disease, human immunodefi-
ciency virus [HIV] or acquired immunodeficiency
syndrome [AIDS], psychiatric illness, use of psycho-
tropic medications, and neurodegenerative disorders).
Other vaccinations during pregnancy were also re-
corded: pertussis vaccines Repevax (Tdap [tetanus
toxoid, reduced diphtheria toxoid, and acellular
pertussis|-inactivated poliovirus vaccine), Boostrix
Tetra (Tdap), and COVID-19 vaccine Comirnaty
JN.1 30 micrograms. The algorithm identifying each
covariate combined ICD-10 codes from hospital re-
cords, long-term disease status, and reimbursement
data has been published elsewhere.!2-14.22

Baseline characteristics of vaccinated women and
their matched unvaccinated counterparts were first
described. Comparisons were tested with the Mantel—-
Haenszel x2 test. To further reduce residual confound-
ing after matching on seven baseline characteristics,
we applied inverse probability of treatment weighting
using a propensity score that included the matching
covariates as well, an approach that enhances
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covariate balance and provides doubly robust esti-
mates. Inverse probability of treatment weights were
derived from a multivariable logistic regression model
estimating the probability of receiving the RSVpreF
vaccine from all the covariates mentioned previously.
Standardized mean differences before and after
weighting were plotted to assess covariate balance
between the two groups (Appendix 1, available online
at http://links.lww.com/AOG/E415). Time-to-event
analyses were conducted with Poisson regression
models with robust variance to estimate weighted inci-
dence rate ratios (IRRs) and their 95% CIs for each
outcome. Subgroup analyses were performed accord-
ing to gestational age at index date (32 or less, 33-34,
35-36, 37 or more weeks of amenorrhea), age at preg-
nancy onset (younger than 30 years vs 30 years or
older), history of preterm birth, parity, and influenza
and COVID-19 vaccination status. Those variables
used for matching were also included in the model
for adjustment. Models were adjusted for the time
interval between RSVpreF and other vaccinations
when applicable.

Sensitivity analyses used Cox proportional haz-
ards models with gestational age as the time scale. A
second sensitivity analysis excluded pairs with women
who were unvaccinated for pertussis. Because of
a violation of the proportional hazards assumption,
an interaction term between RSVpreF exposure and
gestational age was added to all Cox models. Other
sensitivity analyses were performed by computing
multivariate models adjusted for the matching cova-
riates and all covariates included in the inverse
probability of treatment weighting. Finally, an analy-
sis was performed excluding women who were used
as both vaccinated and unvaccinated (data not
shown).

The analyses were conducted with SAS Enter-
prise Guide 8.5. P<.05 was considered statistically
significant.

RESULTS

Among the 29,032 women vaccinated with the
RSVpreF vaccine before December 31, 2024, and
who gave birth before that date, 24,891 (85.7%) were
successfully matched 1:1 with 24,891 unvaccinated
women (Appendix 2, available online at http://links.
lww.com/AOG/E415). Among the vaccinated
women, 4,452 (17.9%) contributed to the unexposed
group before receiving their RSVpreF vaccination
(Fig. 1). The median gestational age at the time of
vaccination was 34.7 weeks (interquartile range 33.
4-35.7). Among vaccinated women, 6.9% received
the vaccine before 32 weeks of gestation—most of
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them near this threshold—and 6.2% received it at
37 weeks or later. The mean*SD maternal age at
the beginning of pregnancy was 30.9%£5.0 years.
Regarding matched characteristics, a history of pre-
term birth was present in 3.2% of both vaccinated
and unvaccinated women, multiple pregnancies were
reported in 0.6%, and influenza vaccination was re-
ported in 21.8% (Table 1). Compared with unvacci-
nated women, those who received RSV RSVpreF
were more likely to reside in municipalities belonging
to the highest socioeconomic quintile (25.9% vs 20.
8%, P<.0001), less likely to benefit from complemen-
tary health insurance (12.1% vs 20.3%, P<.0001), and
less frequently multiparous (23.9% vs 30.5%, P<.
0001) (Table 1 and Appendix 3, available online at
http://links.lww.com/AOG/E415). No comorbid
condition was significantly associated with RSVprel
vaccination status (Appendix 3).

Preterm birth occurred in 951 vaccinated women
(4.1%) and 986 unvaccinated women (4.3%), yielding
a weighted IRR of 0.97 (95% CI, 0.89-1.06) (Table 2).
No increased risk was observed for delivery within
1 week (weighted IRR 0.81, 95% CI, 0.72-0.90) or

Women and girls aged 13 to
50 years who could reach
36 weeks of gestation and

gave birth between
September 15, 2024 and
December 31, 2024
(n=155,647)

v ~
Unvaccinated or vaccinated Vaccinated after 24 weeks
before 24 weeks of gestation of gestation

(n=126,615; 81.4%) (n=29,032; 18.6%)
I I
1:1 matching based on age at pregnancy onset, region
of residence, week of conception, gestational age at
vaccination, multiple pregnancy, influenza vaccination,
previous preterm birth
| |
85.7% 1:1 matching

! |

Unvaccinated Vaccinated
(n=24,891) (n=24,891)
A4 v
Matched as unvaccinated before being vaccinated
(n=4,452)

Fig. 1. Flowchart.

Gabet. RSVpreF Vaccine Safety During Pregnancy. Obstet Gynecol
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Table 1. Characteristics of Matched Exposed and Unexposed Women to the Respiratory Syncytial Virus
Prefusion F Protein Vaccine

Characteristic Vaccinated (n=24,891) Unvaccinated (n=24,891) P
Age at pregnancy onset (y) 30.9£5.0 30.9£5.0 1.00
Complementary solidarity health insurance 3,016 (12.1) 5,051 (20.3) <.0001
French Deprivation Index quintile <.0001
1 (less deprived) 6,447 (25.9) 5,176 (20.8)
2 5,577 (22.4) 5,217 (21.0)
3 4,744 (19.1) 4,845 (19.5)
4 4,275 (17.2) 4,859 (19.5)
5 (more deprived) 3,654 (14.7) 4,591 (18.4)
Oversea territories 194 (0.8) 203 (0.8)
Pregnancy-related characteristics
Gestational age at vaccination (index date) (wk) 34.6*1.8 34.6+1.8 1.00
34.7 (33.4-35.7) 34.7 (33.4-35.7) 1.00
History of preterm birth 801 (3.2) 801 (3.2) 1.00
History of cesarean delivery 2,514 (10.1) 2,798 (11.2) <.0001
Multiparous 5,939 (23.9) 7,600 (30.5) <.0001
Multiple pregnancy 156 (0.6) 156 (0.6) 1.00
HDP during the index pregnancy 1,118 (4.5) 1,100 (4.4) 47
Chronic hypertension 387 (1.6) 335 (1.3) .05
Gestational hypertension 721 (2.9) 744 (3.0) .54
HDP during a previous pregnancy* 795 (3.2) 885 (3.6) .03
Gestational diabetes 3,664 (14.7) 3,871 (15.6) .001
Medically assisted reproduction 1,743 (7.0) 1,358 (5.5) <.0001
Placental abnormalities 525 (2.1) 475 (1.9) 11
Uterine abnormalities or inflammation 180 (0.7) 139 (0.6) .02
Severe infection' 2,126 (8.5) 2,232 (9.0) .09
Non-pregnancy-related comorbidities
Obesity 2,023 (8.1) 2,126 (8.5) .10
Alcohol consumption 115 (0.5) 148 (0.6) .04
Tobacco smoking 2,784 (11.2) 2,871 (11.5) 22
Opiates intake 36 (0.1) 35 (0.1) 91
Antihypertensive medications 330 (1.3) 275 (1.1) .03
Lipid-lowering medications 31 (0.1) 40 (0.2) 29
Diabetes mellitus 269 (1.1) 283 (1.1) .55
Cardiovascular diseases 170 (0.7) 167 (0.7) .87
Venous thromboembolism 76 (0.3) 80 (0.3) .75
Cancer 207 (0.8) 205 (0.8) .92
Chronic respiratory diseases 771 (3.1) 734 (2.9) .33
Autoimmune diseases’ 279 (1.1) 310 (1.2) .20
HIV or AIDS 30 (0.1) 40 (0.2) .23
Psychiatric illness 321 (1.3) 297 (1.2) 33
Psychotropic medications 1,159 (4.7) 1,020 (4.1) .002
Neurodegenerative diseases 172 (0.7) 167 (0.7) .79
Epilepsy 152 (0.6) 136 (0.5) .34
Vaccinations during the index pregnancy
Pertussis 23,958 (96.3) 19,499 (78.3) <.0001
Influenza 5,417 (21.8) 5,417 (21.8) 1.00
COVID-19 1,820 (7.3) 1,343 (5.4) <.0001

HDP, hypertensive disorders of pregnancy; HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome; COVID-
19, coronavirus disease 2019.

Data are mean=SD, n (%), or median (interquartile range) unless otherwise specified.

* Includmg preeclampsia, eclampsia, and HELLP (hemolysis, elevated liver enzymes, and low platelet count) syndrome.

¥ Including pulmonary infections; gastrointestinal infections; skin and subcutaneous tissue infections; urinary tract infections; ear, nose, and

throat infections; nervous system infections; musculoskeletal infections; ophthalmologic infections; cardiovascular system infections;
and other infections (eg, sepsis, bacterial, viral). A full list can be found in Appendix 1, available online at http://links.lww.com/AOG/
E415.

* Including inflammatory bowel diseases, rheumatoid arthritis, ankylosing spondylitis, and other chronic inflammatory diseases.
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within 3 weeks (weighted IRR 0.97, 95% CI, 0.93-
1.00) of vaccination. Similarly, no significant associa-
tions were found with stillbirth (weighted IRR 0.77,
95% CI, 0.45-1.32), cesarean delivery (weighted IRR
1.00, 95% CI, 0.96-1.03), whether emergency
(weighted IRR 0.99, 95% CI, 0.95-1.04) or scheduled
(weighted IRR 1.00, 95% CI, 0.94-1.07), SGA birth
weight (weighted IRR 1.01, 95% CI, 0.96-1.07), post-
partum hemorrhage (weighted IRR 1.03, 95% CI,
0.97-1.10), preeclampsia (weighted IRR 1.02, 95%
CI, 0.85-1.22), or major adverse cardiovascular
events (weighted IRR 0.60, 95% CI, 0.26-1.40)
(Table 2). No increased risk was found for any out-
come at 1, 2, or 3 weeks (Appendix 4, available online
at http://links. lww.com/AOG/E415).

Results were consistent across most subgroups,
supporting the robustness of the main findings
(Appendix 5, available online at http://links.lww.
com/AOG/E415, and Table 3). Number of events
for each subgroup is shown in Appendix 6, available
online at http://links.lww.com/AOG/E415. Among
women vaccinated at or before 32 weeks of gestation,
outcomes were not significantly different from those
of unvaccinated women at the same gestational age. In
this group, preterm birth occurred in 8.6% of vacci-
nated compared with 7.6% of unvaccinated women
(weighted IRR 1.13, 95% CI, 0.98-1.31); deliveries
within 1 week of vaccination occurred in 0.3% com-
pared with 0.1% (weighted IRR 2.87, 95% CI, 0.89-9.
22) and within 3 weeks in 1.8% compared with 1.6%
(weighted IRR 1.16, 95% CI, 0.83-1.62). Rates of
SGA birth weight (12.7% vs 11.6%, weighted RR 1.

11, 95% CI, 0.98-1.25) and preeclampsia (1.4% vs 1.
0%, weighted IRR 1.39, 95% CI, 0.91-2.13) were not
different between groups. In the subgroup of women
vaccinated at or before 32 weeks of gestation, cesar-
ean delivery rates were 24.3% compared with 22.9%
(weighted IRR 1.04, 95% CI, 0.96-1.13), and hemor-
rhage occurred in 8.4% compared with 8.2%
(weighted IRR 1.01, 95% CI, 0.86-1.17) (Appendix
5, http://links.lww.com/AOG/E415). In contrast,
among women vaccinated later in pregnancy, the rel-
ative risks decreased with increasing gestational age at
vaccination. This was observed significantly for pre-
term birth (0.74, 95% CI, 0.60-0.91 at 35-36 weeks of
gestation), delivery within 1 week (0.74, 95% CI, 0.
60-0.91 at 35-36 weeks) to 3 weeks (0.89, 95% CI, 0.
85-0.94), and cesarean delivery (0.84, 95% CI, 0.72-
0.99 at 37 weeks or later) (Appendix 5, http://links.
lww.com/AOG/E415, and Table 3).

A statistically significant association was observed
between RSVpreF vaccination and preterm birth
among women who had also received the influenza
vaccine (weighted IRR 1.25, 95% CI, 1.02-1.53). No
such association with preterm birth was found among
women who had not received the influenza vaccine
(weighted IRR 0.92, 95% CI, 0.83-1.02) (Table 3).

All findings were consistent across sensitivity
analyses using Cox proportional hazards models
(Appendix 7), multivariable Poisson regression mod-
els (Appendix 8), and analyses restricted to women
vaccinated against pertussis (Appendix 9; Appendices
7-9 are available online at http://links.lww.com/
AOG/EALS).

Table 2. Risk of Maternal and Fetal Outcomes in Women Who Received the Respiratory Syncytial Virus
Prefusion F Protein Vaccine (n=24,891) Compared With Unvaccinated Women (n=24,891)

Unvaccinated Events

Crude IRR (95% CI)  wIRR (95% CI)

Outcome RSVpreF Vaccination Events
Preterm birth* 951 (4.1)
Birth within the week 451 (1.8)
Birth within 2 wk 1,581 (6.4)
Birth within 3 wk 3,866 (15.5)
Stillbirth 24 (0.1)
Cesarean delivery 5,464 (22.0)
Emergency 3,516 (14.1)
Scheduled 1,946 (7.8)
SGA birth weight 2,774 (11.1)
Hemorrhage 1,976 (7.9)
Preeclampsia 267 (1.1)
MACE 9 (0.0)

986 (4.3) 0.96 (0.88-1.04) 0.97 (0.89-1.06)
614 (2.5) 0.73 (0.66-0.82) 0.81 (0.72-0.90)
1,919 (7.7) 0.82 (0.77-0.87) 0.89 (0.84-0.94)
4,262 (17.1) 0.90 (0.87-0.93) 0.97 (0.93-1.00)
33 (0.1) 0.72 (0.42-1.21) 0.77 (0.45-1.32)
5,354 (21.5) 1.00 (0.97-1.04) 1.00 (0.96-1.03)
3,398 (13.7) 1.02 (0.97-1.06) 0.99 (0.95-1.04)
1,954 (7.9) 0.98 (0.92-1.04) 1.00 (0.94-1.07)
2,728 (11.0) 1.00 (0.95-1.05) 1.01 (0.96-1.07)
1,894 (7.6) 1.03 (0.97-1.09) 1.03 (0.97-1.10)
255 (1.0) 1.02 (0.86-1.21) 1.02 (0.85-1.22)
15 (0.1) 0.59 (0.26-1.35) 0.60 (0.26-1.40)

RSVpreF, respiratory syncytial virus prefusion F protein; IRR, incidence rate ratio; wIRR, weighted incidence rate ratio by inverse probability
of treatment weighting; SGA, small for gestational age; MACE, major adverse cardiovascular event (acute coronary syndrome, stroke,

pulmonary embolism, and death).
Data are n (%) unless otherwise specified.

* For the preterm birth outcome only, analysis restricted to women before 37 weeks of gestation (n=23,041 vaccinated and 23,041

unvaccinated).
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Table 3. Subgroup Analyses for the Risk of Maternal and Fetal Outcomes in Women Who Received the
Respiratory Syncytial Virus Prefusion F Protein Vaccine Compared With Unvaccinated Women

Characteristic

Preterm Birth

Preeclampsia*

Gestational age (wk)

32 or less 1.13 (0.98-1.31)
33-34 0.98 (0.86-1.13)
35-36 0.74 (0.60-0.91)
37 or more

Maternal age (y)
Younger than 30 0.93 (0.80-1.07)

30 or older 0.96 ( 0.86-1.07)
Previous preterm birth

Yes 0.88 (0.68-1.15)

No 0.97 (0.88-1.06)
Multiparous

Yes 1.05 (0.83-1.32)

No 0.95 (0.86-1.06)
Influenza vaccination

Yes' 1.25 (1.02-1.53)

No 0.92 (0.83-1.02)
COVID-19 vaccination

Yes' 0.67 (0.19-2.41)

No 0.95 (0.87-1.04)

1.39
0.87
0.90
0.72

0.91-2.13)
0.64-1.18)
0.67-1.22)
0.26-2.02)

0.77 (0.57-1.03)
1.21 (0.97-1.51)
1.04 (0.52-2.09)
1.02 (0.85-1.22)

(0.62-2.09)

1.13
1.04 (0.82-1.31)

0.88 (0.05-14.10)
0.99 (0.82-1.18)

COVID-19, coronavirus disease 2019.
Data are weighted incidence rate ratio (95% Cl).

* Including eclampsia and HELLP (hemolysis, elevated liver enzymes, and low platelet count) syndrome.

¥ Adjusted for time between vaccine administration when applicable.

DISCUSSION

In this large, population-based cohort study in France,
RSVpreF vaccination during pregnancy was not asso-
ciated with an increased overall risk of adverse mater-
nal or fetal outcomes. In particular, no elevated risk
was observed among women who received the vac-
cine after 32 weeks of gestation. Although slight, non-
significant increases in the risks of preterm birth,
delivery within 1 to 3 weeks, SGA birth weight, and
preeclampsia were noted among the small subgroup
of women vaccinated at or before 32 weeks of gesta-
tion, these findings should be interpreted with caution.
This subgroup represented only 6% of vaccinated
women, limiting both the statistical power and the
generalizability of the observations. Women vacci-
nated earlier than the recommended window may
have been at higher risk of preterm delivery, leading
health care professionals to recommend vaccination
for the benefit of their potentially premature new-
borns. The absence of increased risk at later gesta-
tional ages, which correspond to the recommended
timing of vaccination, is reassuring.

To date, the only other large observational study
on maternal and fetal safety outcomes related to the
RSVpreF vaccine used data from the TriNetX U.S.
Collaborative Network, a real-time federated health
research system encompassing about 120 million indi-
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viduals.2? The authors found no significant association
between RSVpreF vaccination and preterm birth or
other fetal outcomes among the 6,387 women and an
equal number of unvaccinated women in a control
group, aligning with our global results and the findings
from the phase II MATISSE trial.2# Similarly, a cohort
study conducted in two hospitals in New York City
during the 2023-2024 season, which included 2,973
pregnant individuals (1,026 of whom were vaccinated),
found no overall increase in preterm birth risk.2> How-
ever, none of these studies provided subgroup analyses
by gestational age, which limits direct comparisons.

A similar signal for preterm birth among women
vaccinated at or before 32 weeks of gestation was
observed in the MATISSE trial, as well as in a separate
phase III maternal trial of the RSVpreF3 vaccine,
which was terminated early because of an imbalance
in fetal deaths, attributed primarily to prematurity,
between the vaccine and placebo groups.* The higher
risk of preterm birth observed among women vacci-
nated against both RSV and influenza mirrors find-
ings from RSVpreF3 trials.# Nevertheless, the
RSVPreF3 study reported this higher risk in low-
and middle-income countries only. Although mater-
nal immunization has been broadly shown to be safe
in the literature,>”%10-26 this subgroup effect may
reflect differing baseline risk profiles between women
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who do and those who do not receive influenza vac-
cination.'® However, a potential interaction between
RSVpreF and influenza vaccines contributing to this
signal cannot be ruled out and requires further inves-
tigation. Meanwhile, women at high risk of preterm
birth may be directed toward a monoclonal antibody
strategy for the newborn, along with other high-risk
women who wish to receive both influenza vaccina-
tion and RSV prevention.

Our findings of a nonsignificant increased risk of
hypertensive disorders of pregnancy align with those
of the MATISSE trial’® and the New York City
study.?® Preterm birth and preeclampsia were also
reported after RSVpreF vaccination in the U.S. Vac-
cine Adverse Event Reporting System,?’-?8 with
a median interval of 3 days from vaccination to pre-
term delivery (range 0-31 days) and approximately
two-thirds of cases occurring within the first week.
In our study, the median time from vaccination to
preterm birth was 14 days; the median interval from
vaccination to delivery within 1 week was shorter
(data not shown). These differences may reflect under-
reporting of events occurring beyond the immediate
postvaccination period in the Vaccine Adverse Event
Reporting System. The potential association between
RSVpreF vaccination and complications such as pre-
term birth and preeclampsia has not been elucidated
in previous studies, and the underlying biological
mechanisms remain unclear.®?5 A possible explana-
tion could involve an excessive or dysregulated
maternal immune response after vaccination. How-
ever, this hypothesis remains unproven, and existing
data on maternal immunization—particularly with
influenza, pertussis, and COVID-19 vaccines—have
not supported an increased risk of such outcomes.?’

The use of national health care databases allowed us
to assess the safety of the RSVpreF vaccine in all eligible
pregnant women in France during the study period,
providing a comprehensive and population-wide per-
spective. Despite the large cohort, event rates for rare
outcomes such as stillbirth and major adverse cardiovas-
cular events were low, limiting statistical power for these
specific end points; however, associations observed in
subgroup analyses remained stable across sensitivity
analyses, reinforcing the reliability of our results. Some
important risk factors for adverse pregnancy outcomes
may not have been captured, leaving room for potential
residual confounding. To mitigate this, a comprehensive
propensity score was restricted to vaccinated women
who could be matched to unvaccinated women; the
unvaccinated cohort was defined according to character-
istics of the vaccinated group, and the estimated associ-
ations reflect relative measures within the matched and
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weighted cohort rather than absolute risks in the overall
population. Finally, the date of vaccination was esti-
mated from the closest appropriate medical contact; this
may have introduced some misclassification in the tim-
ing of exposure, potentially diluting any association
between early vaccination and the risk of preterm birth
within this subgroup.

In this nationwide study, RSVpreF vaccination
during the 2024-2025 season was not associated with
overall safety concerns, supporting the favorable
safety profile of RSV maternal immunization. A non-
significant increase in certain risks was noted among
women vaccinated at or before 32 weeks of gestation;
however, these findings were limited by the small
sample size. Further research, including international
comparisons and evaluations of effectiveness relative
to monoclonal antibodies against RSV, will be needed
to fully characterize the benefit-risk balance of
RSVpreF. Ongoing surveillance remains essential,
particularly to monitor rare adverse events.
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