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IMPORTANCE Respiratory syncytial virus (RSV) is a leading cause of hospitalization in infants.
The comparative effectiveness of 2 recently introduced preventive strategies (infant
immunization through placental antibody transfer after maternal vaccination with the RSV
prefusion F protein [RSVpreF] vaccine and passive infant immunization with nirsevimab)
remains unknown.

OBJECTIVE To compare the associations of maternal vaccination with the RSVpreF vaccine vs
passive infant immunization with nirsevimab for the prevention of RSV-related
hospitalization.

DESIGN, SETTING, AND PARTICIPANTS This population-based cohort study used data from the
French National Health Data System. Maternal vaccination with the RSVpreF vaccine
occurred during 32 to 36 weeks’ gestation among infants born in mainland France between
September 1 and December 31, 2024. Passive infant immunization with nirsevimab occurred
prior to hospital discharge. Infants were matched 1:1 by maternity ward discharge date, sex,
gestational age, and region. Follow-up ended at the time of RSV hospitalization or death or on
February 28, 2025.

EXPOSURES Maternal immunization with the RSVpreF vaccine and passive infant
immunization with nirsevimab.

MAIN OUTCOMES AND MEASURES The primary outcome was hospitalization for
RSV-associated lower respiratory tract infection. The secondary outcomes included
admission to the pediatric intensive care unit (PICU), admission to high-dependency unit,
ventilator support, and oxygen therapy. The hazard ratios (HRs) were estimated using
conditional Cox proportional hazards models with inverse probability of treatment weighting.

RESULTS A total of 42 560 infants (mean age, 3.7 [SD, 1.4] days; 51.7% male) were included in
the study (21 280 per group) with a median follow-up of 84 days (IQR, 70-99 days). Of the
481 hospitalizations for RSV-associated lower respiratory tract infection, 212 (44.1%) occurred
in the nirsevimab group vs 269 (55.9%) in the RSVpreF vaccine group (between-group
difference, −11.8% [95% CI, −18.1% to −5.5%]). Compared with the RSVpreF vaccine, passive
infant immunization with nirsevimab was associated with a lower risk of hospitalization for
RSV-associated lower respiratory tract infection (adjusted HR, 0.74 [95% CI, 0.61 to 0.88]).
Compared with the RSVpreF vaccine, passive infant immunization with nirsevimab was
associated with a lower risk of severe outcomes, including PICU admission (adjusted HR, 0.58
[95% CI, 0.42 to 0.80]), requiring ventilator support (adjusted HR, 0.57 [95% CI, 0.40 to
0.81]), or requiring oxygen therapy (adjusted HR, 0.56 [95% CI, 0.38 to 0.81]). The results
were consistent across subgroups and in the sensitivity analyses.

CONCLUSIONS AND RELEVANCE Compared with maternal vaccination with the RSVpreF
vaccine, passive infant immunization with nirsevimab was associated with lower risks of
RSV-related hospitalization and severe outcomes. These findings reflect the first RSV season
with use of these immunization strategies in mainland France; their use should be
reevaluated in future studies.
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R espiratory syncytial virus (RSV) is a major cause of infant
hospitalization for acute lower respiratory tract infec-
tions (LRTIs) worldwide,1,2 but has lacked effective

preventive options. Recently, 2 immunoprophylactic inter-
ventions have become available. In 2022, the European Medi-
cines Agency3 and the US Food and Drug Administration4 ap-
proved nirsevimab, a long-acting monoclonal antibody directed
to the fusion protein of RSV that provides season-long protec-
tion after a single intramuscular dose. In 2023, a maternal vac-
cine targeting the RSV prefusion F protein (RSVpreF) was ap-
proved to induce transplacental transfer of RSV-neutralizing
antibodies; vaccination was authorized at 24 to 36 weeks’
gestation.5,6

Nirsevimab reduced medically attended RSV-associated
LRTIs by approximately 70% to 75% in a phase 2b trial7 and in
a phase 3 trial.8 A pooled analysis showed a reduction by 76%
in RSV-associated hospitalizations.9 Real-world effective-
ness studies,10 including our French population-based study,11

confirmed reductions by 65% in RSV-associated LRTI hospi-
talizations and reductions by 75% in admissions to the pedi-
atric intensive care unit (PICU). These findings were consis-
tent with those from Spain12 and the US.13

The RSVpreF vaccine demonstrated an efficacy rate of
82% against severe RSV-associated LRTIs through 90 days
of life and an efficacy rate of 69% through 180 days in the
phase 3 MATISSE trial.14 These results were consistent with
real-world effectiveness data from Argentina showing reduc-
tions by 79% in RSV-associated hospitalizations among in-
fants younger than 3 months and by 77% in those younger than
6 months.15

Although both agents effectively reduce RSV-associated
LRTI hospitalizations in infants, they differ in immunologic
mechanisms and timing of administration, underscoring the
necessity of comparative evaluations to assess their poten-
tial interchangeability in immunization campaigns. To date,
a direct comparison of maternal RSV immunization vs
infant nirsevimab immunization in preventing severe RSV
outcomes in early infancy has not been performed. This
French national population-based cohort study compared
infant nirsevimab immunization vs maternal RSVpreF vac-
cination to assess associations with RSV-related hospitaliza-
tion in infants (Figure 1).

Methods
Data Source
This study used the French National Health Data System, a
nationwide database containing longitudinal, individual-
level data for nearly the entire French population. The sys-
tem integrates pseudonymized data from the National
Health Insurance Claims Database for outpatient care, the
National Hospital Discharge Database for inpatient care, and
mortality records from the national registry linked through
a unique pseudonymized identifier with national quality
controls (with a coding error rate of <2%).16 The French
National Health Data System captures detailed data on diag-
noses, procedures, prescriptions, and health care use that

have been used in large-scale pharmacoepidemiological
studies.17,18

French RSV Immunization Campaign for 2024-2025
During the 2024-2025 RSV immunization campaign, 3 pre-
ventive options were available for infants in France: the 2
monoclonal antibodies of palivizumab (Synagis) and nirse-
vimab (Beyfortus) and 1 maternal RSVpreF vaccine (Abrysvo).
Nirsevimab was recommended during their first RSV season
for all infants born on or after January 1, 2024, it was avail-
able in outpatient settings starting from September 1, 2024,
and it was offered to all newborns in maternity hospitals be-
fore maternity discharge starting on September 15, 2024.
Maternal vaccination with the RSVpreF vaccine was recom-
mended at 32 to 36 weeks’ gestation from September 1, 2024,
to January 31, 2025 (eFigure 1 in Supplement 1). Use of palivi-
zumab has been very limited (approximately 150 infants) since
the arrival of nirsevimab.

The choice between nirsevimab and the RSVpreF vaccine
was made by health care professionals and parents. The na-
tional campaign concluded on January 31, 2025. For the 2024-
2025 RSV season, daily RSV-associated LRTI hospitalizations
occurred from October 2024 to February 2025 and peaked mid-
November 2024 to early January 2025 among births in 2024
(eFigure 2 in Supplement 1).

Study Population
Infants were eligible if (1) born between September 1 and
December 31, 2024, (2) discharged from maternity wards on
or after October 1, 2024, and (3) immunized either through ma-
ternal vaccination or passive immunization with nirsevimab.
The October 1, 2024, date corresponded to the first maternity
discharges of infants born to vaccinated mothers. Infants were
excluded if (1) they received both preventive strategies, (2) their
mothers were vaccinated before 32 or after 36 weeks’ gesta-
tion (because the vaccine is recommended during the eighth
month of pregnancy), or (3) their birth occurred within 14 days
of maternal vaccination, for whom catch-up monoclonal an-
tibody immunization is advised. Due to differences in nirse-
vimab availability and delayed RSV circulation in overseas ter-
ritories, the study was limited to mainland France.

Key Points
Question How does maternal vaccination with the respiratory
syncytial virus prefusion F protein (RSVpreF) vaccine compare
with passive infant immunization with nirsevimab for the
prevention of RSV-related hospitalization?

Findings In this French nationwide study, infant immunization
with nirsevimab was associated with a lower risk of RSV-related
hospitalization compared with maternal vaccination with the
RSVpreF vaccine (hazard ratio, 0.74). The risk of severe outcomes,
including admission to the pediatric intensive care unit and
requiring ventilator support or oxygen therapy, was also lower.

Meaning Compared with maternal vaccination with the RSVpreF
vaccine during the first RSV season in France, infant immunization
with nirsevimab was associated with a lower risk of RSV-related
hospitalization.
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Study Design
For each day between October 1 and December 31, 2024,
every infant born to a mother vaccinated with the RSVpreF
vaccine was matched to an infant who received nirsevimab
on the same maternity discharge day, using random sam-
pling without replacement. To ensure comparability
between the 2 groups, we further matched infants based on
sex, gestational age (preterm birth: <37 weeks; term birth:
≥37 weeks), and region of residence (mainland France
includes 13 regions). This process achieved a match rate of
92% (eTable 1 in Supplement 1). Follow-up started at the
infant’s discharge from the birth hospitalization (time zero)
and continued until the outcome event, unrelated death, or
February 28, 2025, whichever occurred first. According to
French regulations (Public Health Code Articles L 1461-3 and
R 1461-11), research using pseudonymized data from the
French National Health Data System does not require ethics
committee review or individual informed consent. This
report followed the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) reporting guideline.
Key methods are summarized in eTable 2 in Supplement 1. The
prespecified statistical analysis plan appears in the eMethods
in Supplement 1.

Exposures
Immunization status was classified as passive immunization for
infants who received nirsevimab during their maternity stay and
as maternal immunization for those whose mothers received

the RSVpreF vaccine between 32 and 36 weeks’ gestation.
Nirsevimab was identified in the inpatient setting using the
Anatomical Therapeutic Chemical classification code J06BD08;
the injection date was defined as the maternity discharge date.
Maternal vaccination with the RSVpreF vaccine was identified
through community pharmacy dispensations (Anatomical
Therapeutic Chemical classification code J07BX05).

Nirsevimab administration increased rapidly in early Oc-
tober 2024 and declined thereafter, whereas RSVpreF vac-
cine uptake increased steadily, reaching similar numbers by
late December (eFigure 2 in Supplement).

Outcomes
The primary outcome was hospitalization for RSV-associated
LRTI. The primary outcome was identified using Interna-
tional Statistical Classification of Diseases and Related Health
Problems, Tenth Revision (ICD-10) RSV codes for acute bron-
chiolitis (J210), pneumonia (J121), and acute bronchitis (J205).
The RSV-specific ICD-10 codes in French hospital data are as-
signed for laboratory-confirmed infections and are thereby con-
sidered specific indicators of RSV-related hospitalization.
The secondary outcomes included RSV-associated LRTI cases
requiring admission to a PICU or high dependency unit, ven-
tilator support, or supplemental oxygen. Additional second-
ary outcomes included length of inpatient hospitalization,
extracorporeal membrane oxygenation use, nitric oxide use,
and in-hospital death. All outcomes were prespecified in the
study protocol.

Figure 1. Flow of Infant Cohort by Passive Immunization With Nirsevimab vs Maternal Vaccination
With the Respiratory Syncytial Virus Prefusion Protein F (RSVpreF) Vaccine

107 778 Infants born between September 1 and December 31, 2024, who were
immunized via passive immunization with nirsevimab during their birth
stay or immunized via maternal vaccination with the RSVpreF vaccine

85 476 Eligible to be included in the immunization cohort

62 340 Immunized via passive immunization
with nirsevimab

23 136 Immunized via maternal vaccination
with the RSVpreF vaccine

22 302 Excluded
14 145 Discharged from the maternity ward

before October 1, 2024
6828 Gestational age <32 or >36 wk at time

of maternal vaccination
3716 Received both maternal and passive

immunization
3225 Not born in mainland France
1216 Born <14 d after the maternal vaccination

21 280 Immunized via passive immunization
with nirsevimab were included

21 280 Immunized via maternal vaccination
with the RSVpreF vaccine were included

1:1 Matching on discharge day, sex, region of residence, and gestational age
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Covariates
For each infant, the characteristics collected were age at study
entry, month of birth, gestational age, sex, birth weight, type
of birth hospital, complimentary solidarity health insurance
status, consultations in maternal and child welfare centers, re-
gion, and social security affiliation type. Clinical variables en-
compassed serious infections during the birth stay and risk fac-
tors for LRTIs19-22 (such as bronchopulmonary dysplasia; cystic
fibrosis; neonatal respiratory distress syndrome; meconium
aspiration syndrome; pneumothorax; pulmonary hyperten-
sion; congenital heart defects; and major chromosomal, re-
spiratory, esophageal, or neuromuscular anomalies). Residen-
tial determinants included the French Deprivation Index,23 the
General Practitioners’ Localized Potential Accessibility, and
the French version of the European Deprivation Index.24

Maternal data comprised age at childbirth, parity, comorbidi-
ties, lifestyle habits, and other vaccinations received during
pregnancy (tetanus toxoid, reduced diphtheria toxoid, and acel-
lular pertussis [Tdap]; influenza; or COVID-19). For maternal
recipients of the RSVpreF vaccine, the gestational age at vac-
cination and the interval to maternity discharge were calcu-
lated. The ICD-10 codes were adapted from definitions used
in prior national studies using the French National Health Data
System database25,26 (eTable 3 in Supplement 1).

Statistical Analysis
To address the nonrandomized assignment of immunization
type, a propensity score was estimated using binomial logis-
tic regression that included all baseline characteristics for the
infants and mothers (parameter estimates appear in eTable 4
in Supplement 1). Inverse probability of treatment weighting
based on the propensity score was applied to reduce confound-
ing and improve between-group covariate comparability.27,28

Stabilized weights were calculated by multiplying the in-
verse probability of treatment weighting by the marginal prob-
ability of receiving the assigned immunization. Covariate
balance before and after weighting was evaluated using stan-
dardized differences (eFigure 3 in Supplement 1).29 Weighted
conditional Cox proportional hazards models were fitted to ac-
count for the matched design and estimate hazard ratios (HRs)
with 95% CIs.30

The subgroup analyses were conducted by sex (male vs fe-
male), gestational age (preterm birth [<37 weeks] vs term birth
[≥37 weeks]), French Deprivation Index (least [quintiles 1 and
2] vs most deprived [quintiles 3, 4, and 5]), time since cohort
entry (0-7 days, 8-30 days, 31-60 days, >60 days), interval be-
tween maternal RSVpreF vaccination and inclusion (<5 weeks
vs ≥5 weeks), and the intensity of RSV circulation (2 lower pe-
riods: October 1-November 14, 2024, and January 6-February
28, 2025 vs 1 higher period: November 15, 2024-January 5,
2025). The sensitivity analyses included: (1) applying a 7-day
and a 14-day lag between the maternity discharge day and the
beginning of follow-up to account for incubation and symp-
tom onset of RSV; (2) multivariate regression models includ-
ing variables from the propensity score; (3) trimming the pro-
pensity score distribution by excluding observations below the
1st percentile and above the 99th percentile; (4) restricting the
analysis to infants whose mothers were vaccinated at least 30

days before delivery; and (5) including pregnancies with ma-
ternal RSVpreF vaccination before 32 weeks of gestation with
matched controls.

The analyses were conducted using SAS Enterprise Guide
version 9.4 (SAS Institute Inc) and R software version 4.0.2
(RFoundationforStatisticalComputing).Thestatisticaltestswere
2-sided. A P value <.05 was considered statistically significant.

Results
Of the 107 778 infants born in mainland France between Sep-
tember 1 and December 31, 2024, who received RSV immuni-
zation, 85 476 met the study eligibility criteria. Among these
85 476 infants, 62 340 (72.9%) received passive immuniza-
tion with nirsevimab and 23 136 (27.1%) received immuniza-
tion via maternal vaccination with the RSVpreF vaccine. From
the maternal vaccination group, 21 280 infants (92%) were
matched 1:1 to infants in the nirsevimab group based on ma-
ternity discharge date, sex, gestational age, and region of resi-
dence (Figure 1).

The 42 560 infants in the matched analysis had a median
follow-up of 84 days (IQR, 70-99 days). The population was
predominantly male (51.7%) and born at term (98.7%), mostly
in November and December 2024 (91%). The mean age at ma-
ternity ward discharge (inclusion) was similar at 3.8 days (SD,
1.5 days) in the nirsevimab group vs 3.7 days (SD, 1.3 days) in
the RSVpreF vaccine group (Table 1). Serious infections dur-
ing the birth stay were more frequent in the nirsevimab group
(377; 1.8%) compared with the RSVpreF vaccine group (176;
0.8%), whereas the frequency of congenital anomalies was
similar in both groups (183 [0.9%] vs 207 [1.0%], respec-
tively). Infants in the nirsevimab group were more often so-
cioeconomically disadvantaged and had higher complemen-
tary solidarity health insurance compared with the RSVpreF
vaccine group (4262 [20.0%] vs 1854 [8.7%], respectively), had
greater use of maternal and child welfare services (1314 [6.2%]
vs 992 [4.7%]), and resided in the most deprived municipali-
ties (quintile 5 using the French Deprivation Index; 4588
[21.7%] vs 2913 [13.8%]).

Mothers in the nirsevimab group were slightly younger (31
[IQR, 27-34] years vs 32 [IQR, 29-35] years in the RSVpreF vac-
cine group), less often primiparous (10 434 [49.0%] vs 11 306
[53.1%]), and less likely to have received the Tdap, influenza, or
COVID-19 vaccine during pregnancy (Table 2 and eTable 5 in
Supplement 1). After applying inverse probability of treatment
weighting, the maternal and infant characteristics were perfectly
balanced between the 2 groups (eFigure 3 in Supplement 1).

A total of 481 infants met the primary outcome of hospi-
talization for RSV-associated LRTI; there were 212 (44.1%) in
the nirsevimab group vs 269 (55.9%) in the RSVpreF vaccine
group (between-group difference, −11.8% [95% CI, −18.1% to
−5.5%]; Table 3). Infant immunization with nirsevimab was as-
sociated with a lower risk of hospitalization for RSV-
associated LRTI compared with maternal RSVpreF vaccina-
tion (adjusted HR, 0.74 [95% CI, 0.61 to 0.88]) (Figure 2 and
eFigure 4 in Supplement 1). The mean age at hospitalization
was 38.9 days (SD, 22.2 days).
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Table 1. Infant Characteristics

Unmatched cohort Matched cohort
Nirsevimab
(n = 62 340)

RSVpreF vaccine
(n = 23 136) SMDa

Nirsevimab
(n = 21 280)

RSVpreF vaccine
(n = 21 280) SMDa

Sex, No. (%)b

Male 32 079 (51.5) 11 861 (51.3) 0.004 10 998 (51.7) 10 998 (51.7) 0

Female 30 261 (48.5) 11 275 (48.7) −0.004 10 282 (48.3) 10 282 (48.3) 0

Preterm birth (gestational age <37 wk), No. (%)b 2142 (3.4) 342 (1.5) 0.13 278 (1.3) 278 (1.3) 0

Term birth (gestational age ≥37 wk), No. (%)b 60 198 (96.6) 22 794 (98.5) −0.13 21 002 (98.7) 21 002 (98.7) 0

Age at maternity ward discharge, d

Mean (SD) 3.8 (1.6) 3.7 (1.3) 0.07 3.8 (1.5) 3.7 (1.3) 0.04

Median (IQR) 3 (3-4) 4 (3-4) 3 (3-4) 4 (3-4)

Month of birth, No. (%) 1.09 0.02

September 3512 (5.6) 7 (<0.1) 16 (0.1) 7 (<0.1)

October 27 015 (43.3) 1843 (8.0) 1889 (8.9) 1841 (8.7)

November 18 830 (30.2) 8658 (37.4) 8491 (39.9) 8473 (39.8)

December 12 983 (20.8) 12 628 (54.6) 10 884 (51.1) 10 959 (51.5)

Description of birth weight size, No. (%)c 0.23 0.23

Small for gestational age (<10th percentile) 7167 (11.5) 2343 (10.4) 2456 (11.5) 2157 (10.4)

Appropriate for gestational age (10th-90th) 48 391 (77.7) 17 679 (78.5) 16 485 (77.5) 16 254 (78.5)

Large for gestational age (>90th) 6749 (10.8) 2494 (11.1) 2331 (11.0) 2293 (11.1)

Date range of discharge for birth hospitalization, No. (%) 1.15 0

Oct 1-15 13 866 (22.2) 160 (0.7) 151 (0.7) 151 (0.7)

Oct 16-31 13 572 (21.8) 1129 (4.9) 1122 (5.3) 1122 (5.3)

Nov 1-15 10 835 (17.4) 2840 (12.3) 2791 (13.1) 2791 (13.1)

Nov 16-30 9062 (14.5) 4893 (21.1) 4781 (22.5) 4781 (22.5)

Dec 1-15 7710 (12.4) 6222 (26.9) 5709 (26.8) 5709 (26.8)

Dec 16-31 7295 (11.7) 7892 (34.1) 6726 (31.6) 6726 (31.6)

Region of residence, No. (%)b 0.28 0

Auvergne-Rhône-Alpes 7742 (12.4) 3193 (13.8) 2939 (13.8) 2939 (13.8)

Bourgogne-Franche-Comté 2535 (4.1) 600 (2.6) 600 (2.8) 600 (2.8)

Bretagne 2429 (3.9) 1872 (8.1) 1214 (5.7) 1214 (5.7)

Centre-Val de Loire 2604 (4.2) 850 (3.7) 833 (3.9) 833 (3.9)

Corse 338 (0.5) 40 (0.2) 40 (0.2) 40 (0.2)

Grand Est 4999 (8.0) 1583 (6.8) 1566 (7.4) 1566 (7.4)

Hauts-de-France 6795 (10.9) 2184 (9.4) 2153 (10.1) 2153 (10.1)

Ile-de-France 13 751 (22.1) 4427 (19.1) 4427 (20.8) 4427 (20.8)

Normandie 3805 (6.1) 1166 (5.0) 1138 (5.3) 1138 (5.3)

Nouvelle-Aquitaine 4522 (7.3) 2160 (9.3) 1837 (8.6) 1837 (8.6)

Occitanie 4662 (7.5) 2014 (8.7) 1828 (8.6) 1828 (8.6)

Pays de la Loire 3334 (5.3) 1785 (7.7) 1443 (6.8) 1443 (6.8)

Provence-Alpes-Côte d’Azur 4824 (7.7) 1262 (5.5) 1262 (5.9) 1262 (5.9)

French Deprivation Index, No. (%)d 0.29 0.34

Quintile 1 (least deprived) 11 402 (18.4) 6259 (27.2) 3558 (16.8) 5926 (28.0)

Quintile 2 (slightly deprived) 12 142 (19.6) 5403 (23.5) 4110 (19.4) 4893 (23.1)

Quintile 3 (moderately deprived) 12 354 (19.9) 4331 (18.8) 4200 (19.9) 3899 (18.4)

Quintile 4 (highly deprived) 12 914 (20.8) 3916 (17.0) 4689 (22.2) 3535 (16.7)

Quintile 5 (most deprived) 13 168 (21.2) 3104 (13.5) 4588 (21.7) 2913 (13.8)

European Deprivation Index, No. (%)e 0.19 0.16

Quintile 1 (least deprived) 10 186 (16.4) 5114 (22.2) 3406 (16.1) 4520 (21.4)

Quintile 2 (slightly deprived) 11 188 (18.1) 4455 (19.4) 3884 (18.4) 4001 (18.9)

Quintile 3 (moderately deprived) 12 267 (19.8) 4131 (18.0) 4211 (19.9) 3821 (18.1)

Quintile 4 (highly deprived) 13 158 (21.2) 5059 (22.0) 4612 (21.8) 4658 (22.0)

Quintile 5 (most deprived) 15 182 (24.5) 4253 (18.5) 5034 (23.8) 4165 (19.7)

(continued)
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Most cases of RSV-associated LRTI were bronchiolitis (464;
96.5%); there were few cases of bronchitis or pneumonitis. Hos-
pitalizations requiring PICU admission were less frequent in
the nirsevimab group compared with the RSVpreF vaccine
group (adjusted HR, 0.58 [95% CI, 0.42-0.80]) as were those
requiring admission to a high-dependency unit (adjusted HR,
0.87 [95% CI, 0.60-1.25]). Hospitalizations involving oxygen

therapy were also significantly lower in the nirsevimab group
compared with the RSVpreF vaccine group (adjusted HR, 0.56
[95% CI, 0.38-0.81]) as were those requiring ventilator sup-
port (adjusted HR, 0.57 [95% CI, 0.40-0.81]) (Figure 2). The
median length of hospital stay was 5 days (IQR, 4-7 days).

In the unadjusted analyses, hospital stays exceeding 1 week
were less frequent in the nirsevimab group compared with the

Table 1. Infant Characteristics (continued)

Unmatched cohort Matched cohort
Nirsevimab
(n = 62 340)

RSVpreF vaccine
(n = 23 136) SMDa

Nirsevimab
(n = 21 280)

RSVpreF vaccine
(n = 21 280) SMDa

General Practitioners’ Localized Potential, No. (%)f 0.20 0.20

Quartile 1 (<3.0) 17 251 (27.8) 4793 (20.8) 5879 (27.8) 4423 (20.9)

Quartile 2 (3.0-3.8) 15 654 (25.3) 5376 (23.4) 5424 (25.7) 4989 (23.6)

Quartile 3 (3.9-4.7) 15 660 (25.3) 6343 (27.6) 5340 (25.3) 5855 (27.7)

Quartile 4 (>4.7) 13 416 (21.6) 6502 (28.3) 4503 (21.3) 5900 (27.9)

Complementary solidarity health insurance status,
No. (%)g

11 459 (18.4) 1977 (8.5) 0.29 4262 (20.0) 1854 (8.7) 0.33

Maternal and child protection centers, No. (%)h 4151 (6.7) 1044 (4.5) 0.094 1314 (6.2) 992 (4.7) 0.067

Facility of birth, No. (%) 0.70 0.71

General 56 195 (90.1) 15 121 (65.4) 19 274 (90.6) 13 924 (65.4)

Private nonprofit 4706 (7.5) 2605 (11.3) 1533 (7.2) 2408 (11.3)

Private for-profit 1406 (2.3) 4791 (20.7) 465 (2.2) 4373 (20.5)

Other 33 (0.1) 619 (2.7) 8 (<0.1) 575 (2.7)

Type of social security, No. (%)i 0.028 0.030

General health 60 081 (96.4) 22 206 (96.0) 20 513 (96.4) 20 451 (96.1)

Agricultural 1632 (2.6) 629 (2.7) 562 (2.6) 558 (2.6)

Other special 627 (1.0) 301 (1.3) 205 (1.0) 271 (1.3)

Serious infections during the birth stay, No. (%)j 995 (1.6) 220 (1.0) 0.058 377 (1.8) 176 (0.8) 0.083

Bacterial 919 (1.5) 200 (0.9) 0.057 354 (1.7) 160 (0.8) 0.076

Viral 73 (0.1) 21 (0.1) 0.008 20 (0.1) 15 (0.1) 0.005

Fungal 17 (<0.1) 4 (<0.1) 0.007 6 (<0.1) 3 (<0.1) 0.006

Congenital anomalies, No. (%)k 635 (1.0) 233 (1.0) 0.001 183 (0.9) 207 (1.0) −0.012

Chronic comorbidities, No. (%)

Congenital heart disease 61 (0.1) 35 (0.2) −0.015 13 (0.1) 25 (0.1) −0.019

Bronchopulmonary dysplasia 1 (<0.1) 1 (<0.1) −0.005 0 1 (<0.1) −0.01

Abbreviations: RSVpreF, respiratory syncytial virus prefusion F protein;
SMD, standardized mean difference.
a The SMDs are presented as unitless measures of imbalance. An SMD of

approximately 0.2 is conventionally considered a small effect; 0.5,
a moderate effect; and 0.8, a large effect. A positive SMD indicates the
nirsevimab group tends to have higher mean scores, taking into account
data variability. A negative SMD indicates the RSVpreF vaccine group
tends to have higher mean scores, taking into account data variability.
For continuous variables, the SMDs were computed as the difference
in means divided by the pooled SD. For binary variables, the SMDs were
calculated as the difference in proportions divided by the pooled SD
of the proportions. For categorical variables with more than 2 levels,
the SMDs were calculated using the multivariate Mahalanobis distance
approach, which compares the full between-group distribution for the
category probabilities.

b This variable was used in the matching process.
c Defined according to national reference growth charts for gestational age.
d An ecological, area-based measure of social disadvantage in France,

constructed at the commune level using 4 standardized variables (median
household income per consumption unit, percentage of employed population
in manual occupations, unemployment rate, and percentage of adults without
a baccalaureate degree). Higher quintiles indicate greater deprivation.

e An ecological, small-area indicator of relative socioeconomic deprivation

developed using harmonized methods across European countries. Higher
quintiles indicate greater deprivation.

f Indicator of access to primary care physicians. Calculated from the density of
general practitioners relative to population needs in each area. Higher
quartiles indicate greater access.

g National public insurance program providing full coverage of health care costs
for low-income individuals and families.

h Public community health services providing preventive medical care and social
support to mothers and infants.

i Categorized according to the French national insurance schemes.
j Documented with International Statistical Classification of Diseases and

Related Health Problems, Tenth Revision (ICD-10) codes during the initial
hospitalization after delivery. The full list of ICD-10 codes used for classification
appears in eTable 3 in Supplement 1.

k Includes major structural or chromosomal anomalies. The frequency and
description of individual anomalies appear in eTable 5 in Supplement 1.
The major categories include congenital heart defects and diseases, nervous
system and chromosomal abnormalities, respiratory and esophageal
abnormalities, digestive system and abdominal wall defects, kidney urinary
and genital malformations, limb and musculoskeletal anomalies, craniofacial
anomalies, and other teratogenic anomalies. The ICD-10 codes appear in
eTable 3 in Supplement 1.
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RSVpreF vaccine group (45 [21.2%] vs 75 [27.9%]). Infants in
the nirsevimab group also had a lower rate of PICU admission
compared with the RSVpreF vaccine group (55 [25.9%] vs 101
[37.5%]), required noninvasive ventilation less frequently (51
[24.1%] vs 86 [32.0%]), and required oxygen therapy less fre-
quently (39 [18.4%] vs 76 [28.3%]) (Table 3). No in-hospital
deaths occurred.

In the subgroup analyses, the risk of RSV-associated LRTI
hospitalization remained consistently lower among infants in
the nirsevimab group compared with the RSVpreF vaccine
group for males (adjusted HR, 0.68 [95% CI, 0.53-0.87]),
for females (adjusted HR, 0.81 [95% CI, 0.61-1.09]), those
with term birth (adjusted HR, 0.75 [95% CI, 0.62-0.90]),
those with preterm birth (adjusted HR, 0.28 [95% CI, 0.06-

1.37]), those who resided in the most deprived municipalities
(quintile 3, 4, or 5 on the French Deprivation Index [moder-
ately, highly, or most deprived, respectively]; adjusted
HR, 0.66 [95% CI, 0.47-0.92]), and those who resided in the
least deprived municipalities (quintile 1 or 2 on the French
Deprivation Index [least or slightly deprived, respectively];
adjusted HR, 0.81 [95% CI, 0.53-1.25]). The risk pattern for
RSV-associated LRTI hospitalization varied with time since
study inclusion; the nirsevimab group had higher risk during
the first 7 days compared with the RSVpreF vaccine group
(adjusted HR, 2.94 [95% CI, 1.19-7.69]), but lower risk from
day 31 to day 60 (adjusted HR, 0.62 [95% CI, 0.45-0.84]) and
an even lower risk after 60 days (adjusted HR, 0.51 [95% CI,
0.30-0.86]).

Table 2. Maternal Characteristics

Unmatched cohort Matched cohort
Nirsevimab
(n = 62 340)

RSVpreF vaccine
(n = 23 136) SMDa

Nirsevimab
(n = 21 280)

RSVpreF vaccine
(n = 21 280) SMDa

Age at childbirth, y

Median (IQR) 31 (27-34) 32 (29-35) 31 (27-34) 32 (29-35)

Distribution, No. (%) 0.25 0.29

15-24 8593 (13.8) 1709 (7.4) 3187 (15.0) 1548 (7.3)

25-29 17 498 (28.1) 5629 (24.3) 5984 (28.1) 5132 (24.1)

30-34 20 855 (33.5) 8816 (38.1) 6947 (32.6) 8125 (38.2)

35-49 15 394 (24.7) 6982 (30.2) 5162 (24.3) 6475 (30.4)

Parity, No. (%) 0.16 0.19

1 31 010 (49.7) 12 289 (53.1) 10 434 (49.0) 11 306 (53.1)

2 20 635 (33.1) 8057 (34.8) 6964 (32.7) 7399 (34.8)

3 7426 (11.9) 2143 (9.3) 2665 (12.5) 1975 (9.3)

≥4 3269 (5.2) 647 (2.8) 1217 (5.7) 600 (2.8)

Mode of delivery, No. (%)

Vaginal 48 879 (78.8) 18 094 (78.6) 0.005 16 716 (78.9) 16 650 (78.6) 0.007

Cesarean 13 152 (21.2) 4926 (21.4) −0.005 4459 (21.1) 4522 (21.4) −0.007

Time between vaccination and delivery,
median (IQR), d

5.1 (4.0-6.1) 5.0 (4.0-6.1)

Other vaccinations received during pregnancy,
No. (%)

Tdap 48 735 (78.2) 22 413 (96.9) −0.59 16 079 (75.6) 20 609 (96.8) −0.65

Influenza 2522 (4.0) 7144 (30.9) −0.76 1569 (7.4) 6389 (30.0) −0.61

COVID-19 952 (1.5) 2312 (10.0) −0.37 428 (2.0) 2087 (9.8) −0.34

Comorbidities, No. (%)

Gestational diabetes 9788 (15.7) 3356 (14.5) 0.033 3230 (15.2) 3106 (14.6) 0.016

Obesity 5902 (9.5) 1770 (7.7) 0.065 1989 (9.3) 1639 (7.7) 0.059

Preeclampsia 2520 (4.0) 888 (3.8) 0.010 819 (3.8) 804 (3.8) 0.004

Chronic hypertension 909 (1.5) 348 (1.5) −0.004 277 (1.3) 320 (1.5) −0.017

Preexisting diabetes 523 (0.8) 183 (0.8) 0.005 176 (0.8) 166 (0.8) 0.005

Lifestyle habits, No. (%)

Tobacco use 7745 (12.4) 2439 (10.5) 0.059 2689 (12.6) 2200 (10.3) 0.072

Alcohol consumption 423 (0.7) 103 (0.4) 0.031 138 (0.6) 93 (0.4) 0.029

Abbreviations: RSVpreF, respiratory syncytial virus prefusion F protein;
SMD, standardized mean difference; Tdap, tetanus toxoid, reduced diphtheria
toxoid, and acellular pertussis.
a The SMDs are presented as unitless measures of imbalance. An SMD of

approximately 0.2 is conventionally considered a small effect; 0.5, a moderate
effect; and 0.8, a large effect. A positive SMD indicates the nirsevimab group
tends to have higher mean scores, taking into account data variability.
A negative SMD indicates the RSVpreF vaccine group tends to have higher

mean scores, taking into account data variability. For the continuous variables,
SMDs were computed as the difference in means divided by the pooled SD.
For the binary variables, SMDs were calculated as the difference in proportions
divided by the pooled SD of the proportions. For the categorical variables with
more than 2 levels, SMDs were calculated using the multivariate Mahalanobis
distance approach, which compares the full distribution of category
probabilities between groups.
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For the analyses stratified by the interval between maternal
vaccination and inclusion, the adjusted HR was 0.72 (95% CI,
0.53-0.99) for less than 5 weeks and the adjusted HR was 0.74
(95% CI, 0.58-0.93) for 5 weeks or longer (Figure 3). The sen-
sitivity analyses with weighted HRs showed similar results as
the main analysis (eTable 6 in Supplement 1).

Discussion
This French national population-based study found that pas-
sive immunization with nirsevimab was associated with lower
risk of RSV-associated hospitalization during early infancy than
maternal RSVpreF vaccination. Findings were similar for se-
vere outcomes, including the need for PICU admission, ven-
tilator support, and oxygen therapy. Even though both inter-
ventions have shown high efficacy in clinical trials, the current
study was the first, to our knowledge, to compare the inter-
ventions in a real-world setting in a national population.

These results expand current evidence by comparing
outcomes after the 2 preventive strategies during their ini-

tial season of implementation. Both nirsevimab and the
RSVpreF vaccine have demonstrated efficacy in randomized
clinical trials, with nirsevimab reducing RSV-related illness
and hospitalizations by approximately 70% to 75%7-9 and
maternal RSVpreF vaccination reducing severe infant RSV
disease by 70% to 80%.14 These trial data have since been
supported by emerging real-world evidence from France,
the US, and multiple other countries.11,15,31-35 The current
study found that in real-world conditions, and when evalu-
ated within the same population and during the same epi-
demic period, passive immunization with nirsevimab was
associated with lower observed rates of RSV-related hospi-
talization and severe outcomes compared with maternal
RSVpreF vaccination. Infants who received nirsevimab also
had lower observed risks of PICU admission and require-
ment for respiratory support, suggesting a reduced disease
progression once hospitalized.

Nirsevimab confers passive immunity via a single intra-
muscular dose at birth, offering direct antibody transfer to the
infant regardless of maternal vaccination status or gestational
age. Nirsevimab appears to maintain consistent effectiveness

Table 3. Primary Outcome and Secondary and Severe Outcomes

No. (%)a

Between-group difference
(95% CI), % P valueNirsevimab RSVpreF vaccine

Primary outcome, No./total (%)

Hospitalization for RSV-associated lower respiratory
tract infection

212/481 (44.1) 269/481 (55.9) −11.8 (−18.1 to −5.5) <.001

By matched cohort 212/21 280 (1.0) 269/21 280 (1.3) −0.3 (−0.5 to −0.1) .009

Secondary and severe outcomes

Type of RSV-associated lower respiratory tract
infection

(n = 212) (n = 269)

Bronchiolitis 206 (97.2) 258 (95.9) 1.3 (−2.0 to 4.6)

.60Bronchitis 4 (1.9) 9 (3.3) −1.5 (−4.3 to 1.4)

Pneumonitis 2 (0.9) 2 (0.7) 0.2 (−1.5 to 1.9)

Length of inpatient hospitalization

Median (IQR), d 5 (3-7) 5 (4-8)

Distribution (n = 212) (n = 269)

1 d 3 (1.4) 2 (0.7) 0.7 (−1.2 to 2.6)

.08
2-3 d 56 (26.4) 57 (21.2) 5.2 (−2.5 to 12.9)

4 d-1 wk 108 (50.9) 135 (50.2) 0.8 (−8.2 to 9.7)

>1 wk 45 (21.2) 75 (27.9) −6.7 (−14.3 to 1.0)

Admission to special unit (n = 212) (n = 269)

HDU, PICU, or both 99 (46.7) 149 (55.4) −8.7 (−17.7 to 0.3) .06

HDUb 58 (27.4) 67 (24.9) 2.5 (−5.2 to 10.1) .54

PICU 55 (25.9) 101 (37.5) −11.6 (−19.8 to −3.3) .007

Type of treatment (n = 212) (n = 269)

Oxygen therapy 39 (18.4) 76 (28.3) −9.9 (−17.4 to −2.4) .01

Ventilator support 51 (24.1) 89 (33.1) −9.0 (−17.0 to −1.0) .03

Noninvasive ventilation 51 (24.1) 86 (32.0) −7.9 (−15.9 to 0.1) .06

Invasive ventilation 2 (0.9) 4 (1.5) −0.5 (−2.5 to 1.4) .59

Extracorporeal membrane oxygenation 0 0

Nitric oxide 0 0

In-hospital death 0 0

Abbreviations: HDU, high-dependency unit; PICU, pediatric intensive care unit;
RSV, respiratory syncytial virus; RSVpreF, RSV prefusion F protein.
a Unless otherwise indicated.

b Defined as a unit providing continuous monitoring and specialized care for
infants requiring a higher level of observation and treatment than standard
pediatric wards but was not an intensive care unit.
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over a median follow-up of nearly 4 months (IQR, 76-125
days), aligning with the duration of an RSV season.11 In con-
trast, maternal RSVpreF vaccination depends on administra-
tion within a limited gestational window and on adequate
placental antibody transfer. Real-world data on the durability
of RSVpreF vaccine–derived infant protection remain limited.
In this study, the lower observed risks with nirsevimab
beyond 30 and 60 days of follow-up may reflect potential
waning of maternally derived antibodies or insufficient initial
antibody levels among some infants in the RSVpreF vaccine
group. Past studies have shown that maternal antibody trans-
fer depends more on the time between vaccination and deliv-
ery than on gestational age at vaccination.36,37 In the current
study, the results did not differ by vaccination-to-delivery
interval, and inclusion of vaccinations before 32 weeks dur-
ing pregnancy yielded similar results.

This study compared outcomes after passive immuniza-
tion with nirsevimab vs RSVpreF vaccination, and its findings
should not be interpreted as evidence against the efficacy of
the RSVpreF vaccine. Although nirsevimab offers direct
infant protection and is less dependent on gestational timing,
its affordability in low- and middle-income countries remains
uncertain. In high-income settings, however, its feasibility
and acceptance are more evident. In a French maternity
ward, 91.6% of parents accepted nirsevimab for their new-
borns (without excess adverse events).38 Data from the US
indicated higher uptake at hospital discharge than for mater-
nal vaccination during pregnancy.39 Conversely, maternal
RSVpreF vaccination may be more practical in settings with
strong prenatal programs but limited postnatal follow-up.
Although nirsevimab is associated with lower RSV-related
hospitalization risk, its broad use could theoretically create

selective pressure on the virus, but no major resistance muta-
tions have been detected yet.40,41 In contrast, RSVpreF vac-
cines generate active immunity against multiple neutralizing
epitopes, making immune evasion less likely. The Global
Pediatric Pulmonology Alliance and international expert
reviews highlight that both products should be viewed as
complementary tools.42

This study did not assess the safety of the 2 agents. Prior
evidence indicates that nirsevimab has demonstrated a favor-
able safety profile in both trials and real-world settings. In con-
trast, early trials of the RSVpreF vaccine raised concern about
a potential association with preterm birth,43,44 but a more re-
cent trial found no difference in overall prematurity rate.14 Fur-
thermore, data from real-world settings found no increased risk
of preterm birth when RSVpreF vaccination occurred within
the recommended 32- to 36-week window.45,46

This study has several strengths. The French National
Health Data System provides comprehensive, longitudinal
health care information for the entire French population with
detailed data on maternal and infant characteristics, allow-
ing extensive adjustment for potential confounders. Missing
data and the misclassification of exposure or outcomes are pos-
sible but rare owing to the routinely validated coding of the
diagnoses and procedures. The study design accounted for cal-
endar-time bias, variable exposure uptake, and baseline dif-
ferences. Immortal time bias was minimized via the use of
matching, inverse probability weighting, and initiating
follow-up at maternity discharge. Last, this study aligned the
timing of eligibility assessment, treatment assignment, and
start of follow-up within the same RSV epidemic period and
population and provides an opportunity to compare associa-
tions between maternal RSVpreF vaccination and infant

Figure 2. Comparative Analysis for Primary Outcome of Hospitalization for Respiratory Syncytial Virus (RSV)–Associated Lower Respiratory Tract
Infection and Secondary Outcomes Among Matched Infants

Favors
nirsevimab

Favors
RSVpreF
vaccine

No. (%)

Nirsevimab
(n = 21 280)

RSVpreF
vaccine
(n = 21 280)

Primary outcome

Adjusted HRb

(95% CI)HRa (95% CI)

Between-group
difference
(95% CI), %

212 (1.0) 269 (1.3)Hospitalization for RSV-associated
lower respiratory tract infection

0.74 (0.61 to 0.88)0.79 (0.65 to 0.94)–0.3 (–0.5 to –0.1)

Secondary outcomes
RSV-associated lower respiratory tract infection

58 (0.3) 67 (0.3)With high-dependency
unit admissionc

0.87 (0.60 to 1.25)0.86 (0.61 to 1.23)0 (–0.1 to 0.1)

55 (0.3) 101 (0.5)With pediatric intensive
care unit admission

0.58 (0.42 to 0.80)0.54 (0.39 to 0.76)–0.2 (–0.3 to –0.1)

51 (0.2) 89 (0.4)With ventilatory support 0.57 (0.40 to 0.81)0.56 (0.40 to 0.79)–0.2 (–0.3 to –0.1)
39 (0.2) 76 (0.4)With oxygen therapyd 0.56 (0.38 to 0.81)0.51 (0.34 to 0.76)–0.2 (–0.3 to –0.1)

0.2 0.5 21
Adjusted HR (95% CI)

HR indicates hazard ratio; RSVpreF, RSV prefusion protein F. The median
follow-up was 84 days (IQR, 70-99 days) for both infants with passive
immunization with nirsevimab and those with immunization from maternal
vaccination with the RSVpreF vaccine. Time zero and the censoring definitions
used were identical in both groups.
aUnweighted data. Infants were matched by the variables of sex, gestational
age, day of discharge from the maternity ward, and region of residence.

bDerived using an inverse probability of treatment weighting method that was
applied to the matched dataset to further balance the residual covariates.
cDefined as a unit providing continuous monitoring and specialized care for
infants requiring a higher level of observation and treatment than standard
pediatric wards but not an intensive care unit.
dIncludes the administration of supplemental oxygen but does not include
ventilator or respiratory support.
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nirsevimab immunization under real-world conditions, which
addresses a critical evidence gap because these immuniza-
tion strategies are being implemented internationally.

Limitations
This study has several limitations. First, because the RSVpreF
vaccine became available in September and matching was per-
formed on birth date, infants were by design born later in the
RSV season. Consequently, infants born earlier in the RSV sea-
son may be underrepresented, which could limit generaliz-
ability to that group, although RSV activity was very limited
before November.

Second, this study was conducted during the first season
of maternal RSVpreF vaccination in France when eligibility
was limited to 32 to 36 weeks’ gestation (as in the US and
Canada47,48), whereas the World Health Organization recom-
mends vaccination beginning at 28 weeks’ gestation. These
findings reflect early national experience in France and should
be reevaluated in future studies and settings.

Third, follow-up was limited to a single RSV season, pre-
cluding assessment of the durability of protection. Fourth, ad-
ministrative data did not permit analysis by RSV subtype.

Fifth, the subgroup analyses were not stratified beyond 60
days of follow-up, limiting assessment of longer-term differ-
ences between the 2 preventive strategies. Sixth, unmea-
sured confounding (such as the health-seeking behavior of the
parents, household smoking, or day care attendance) could not
be excluded.

Conclusions
Compared with maternal vaccination with the RSVpreF vac-
cine, passive infant immunization with nirsevimab was asso-
ciated with lower risks of RSV-related hospitalization and se-
vere outcomes. These findings reflect the first RSV season with
use of these immunization strategies in mainland France; their
use should be reevaluated in future studies.
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