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We measured effectiveness of nirsevimab against 
laboratory-confirmed respiratory syncytial virus (RSV) 
infection in a test-negative case-control study among 
children aged < 24 months hospitalised for severe 
acute respiratory infection in three European coun-
tries. The overall effectiveness in the 2024/25 season 
among 2,201 children was 79% (95% CI: 58 to 89) and 
85%, 78% and 69% at < 30, 30–89 and 90–215 days 
since immunisation. Immunisation was effective for 
preventing RSV-related hospitalisation in children, but 
effectiveness by time since immunisation needs moni-
toring in future seasons.

Passive immunisation with long-acting monoclonal 
antibodies (nirsevimab) targeting the two antigenic 
subgroups A and B of respiratory syncytial virus (RSV) 
was authorised by the European Medicines Agency 
for use in the European Union on 31 October 2022 [1]. 
Nirsevimab is recommended for preventing lower res-
piratory tract infection caused by RSV in infants (aged 
< 12 months) in their first RSV season and in toddlers 

(aged < 24 months) vulnerable to severe RSV during the 
second season [2].

The Vaccine Effectiveness, Burden and Impact Studies 
(VEBIS) hospital network, set up in 2021 to measure 
effectiveness of influenza and COVID-19 vaccines in 
the hospital setting, included an additional objective 
to measure the effectiveness of nirsevimab against 
laboratory-confirmed RSV among children hospitalised 
for severe acute respiratory infection (SARI) during the 
2024/25 season. The specific objectives of the study 
were to measure (i) the overall immunisation effective-
ness (IE) with long-acting monoclonal antibodies in eli-
gible children aged < 24 months by age group, and (ii) 
RSV IE by time since immunisation.

Immunisation effectiveness analysis
We conducted a test-negative case-control pilot study 
in three countries (Belgium, Portugal and Spain). We 
compared the immunisation status of cases (children 
eligible for immunisation aged < 24 months and hospi-
talised for SARI [3] with a positive PCR test for RSV) 
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and controls (eligible children hospitalised for SARI 
who tested PCR-negative for RSV). Immunisation eligi-
bility was assessed according to the country-specific 
recommendations for immunisation [4-6]. Children 
were considered immunised if they received nirse-
vimab between September 2024 and May 2025 before 
testing, regardless of the dose, or their age and weight 
at the time of immunisation. Children immunised 
before September 2024 or immunised with palivi-
zumab or through maternal vaccination were excluded 
from analysis. We first applied general exclusions: chil-
dren who did not meet the SARI case definition, those 
who underwent rapid diagnostic testing only, who had 
symptom onset > 10 days before testing, or who were 
tested during weeks without RSV circulation (where 

RSV circulation was defined as the week of the first 
case to the week of the last case included in datasets 
from participating countries). Subsequently, additional 
exclusions were applied for children missing key data 
(case or immunisation status, age, sex, or presence 
of high-risk conditions) for a complete case analysis 
(Figure 1). In sensitivity analyses, we included children 
not meeting the SARI case definition (i.e. all RSV-tested 
by PCR), and imputed children with missing immunisa-
tion status as either immunised or not immunised.

 

Figure 1
Inclusion and exclusion criteria for the VEBIS RSV immunisation effectiveness multicentre hospital study, Europe, 2024/25 
season (n = 4,102)

Children aged 0–23 months in 
participating sites  tested for RSV

(n = 4,102)

 General exclusions (n =  1 ,176):  

Not meeting SARI case definition (n  =  322)
RSV results using rapid antigen test (n  =  175)  
Immunised with palivizumab (n = 18)
Mother RSV-vaccinated during pregnancy (n  =  17)  
Immunised in last season (n  =  444)
Swabbed in weeks without RSV cases (n  =  174)  
Swabbed after 10 days of symptom onset (n  =  26)

Children aged 0–23 months in 
complete case analysis 

(n = 2,201)

 Other exclusions for complete case analysis (n  =  725):  

RSV results missing or not done (n  =  92)  
Immunisation information missing or inconsistent (n =  613)  
Missing sex (n  = 0)
Missing age in months (n  =  0)
Missing underlying chronic diseases (n  =  20)

Cases
(n = 791)

Controls
(n = 1 ,410)

Immunised
(n = 273) 

Immunised
(n = 881)

IE: immunisation effectiveness, RSV: respiratory syncytial virus, SARI: severe acute respiratory infection, VEBIS: Vaccine Effectiveness, 
Burden and Impact Studies.
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Using logistic regression, we calculated effectiveness 
as:

IE=(1−odds ratio of immunistion among cases and con-
trols)×100

adjusting for age group (0–6 vs 7–23 months), sex, 
presence of underlying conditions, and date of test-
ing (modelled as a spline with four internal knots, 
with model selection based on Akaike information 
criteria). We used a two-stage approach, calculating 
IE at the country level and then pooling site-specific 
IE estimates in a random-effects meta-analysis, and 
reported heterogeneity as τ2. For the time since immu-
nisation analysis, we used the delay in days from the 
date of immunisation to symptom onset date grouped 
into three categories (< 30, 30–89, 90–215 days). Due 
to small sample sizes, only overall but not time-strat-
ified IE could be calculated for the 7–23 months age 
group. The analyses were performed in R, version 4.4.2 
(https://www.r-project.org).

Descriptive and immunisation effectiveness 
results
Between September 2024 and May 2025, 4,102 hospi-
talised children aged < 24 months were screened, and 
after exclusions, we included 791 cases and 1,410 con-
trols in our analysis (Figure 1).

The first RSV cases were detected in week 37/2024, 
with a peak observed in November and December 
2024 (Figure 2). During the peak weeks, more cases 
than controls were recruited, while controls were more 
frequently enrolled at the beginning and end of the 
season.

Cases were more likely to present with shortness 
of breath (p = 0.001). Neither presence of underly-
ing condition (p = 0.28) nor admission to intensive 
care (p = 0.34) was statistically significantly different 
between cases and controls. The median time from 
immunisation to symptom onset was similar between 
cases and controls, but longer among children aged 
7–23 months than among those aged 0–6 months 
(Table).

Pooled overall IE was 79% (95% confidence interval 
(CI): 58 to 89, τ2 = 0.28) (Figure 3). The IE declined from 
85% (95% CI: 77 to 90) at < 30 days from immunisation 
to 78% (95% CI: 61 to 88) at 30–89 days from immu-
nisation and 69% (95% CI: −19 to 92) at 90–215 days 
from immunisation. Among infants aged 0–6 months, 
the overall IE was 80% (95% CI: 63 to 89) and was 85% 
(95% CI: 72 to 92) at < 30 days from immunisation, 78% 
(95% CI: 63 to 87) at 30–89 days, and 53% (95% CI: 17 
to 74) at 90–215 days from immunisation. In children 
aged 7–23 months, overall IE was 74% (95% CI: 11 to 
92).

Figure 2
Distribution of hospitalised RSV cases and controls, by date of symptom onset, and distribution of included immunised 
patients, by week of immunisation, VEBIS immunisation effectiveness multicentre hospital study, Europe, 2024/25 season 
(n = 2,201)
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Sensitivity analyses gave similar results. Including all 
RSV-tested infants gave an IE of 79% (95% CI: 59 to 89). 
Imputing missing immunisation status as immunised 
gave an IE of 64% (95% CI: 55 to 71); including them as 
non-immunised: 75% (95% CI: 59 to 85), closer to the 
complete-case analysis results. In the  Supplementary 
material  we show IE results in forest plots for each 
country and combined, overall and by age group and 
by time since immunisation.

Discussion
Respiratory syncytial virus is a highly contagious RNA 
virus [7] infecting almost all children at least once 
before the age of 2 years [8] and with a clear season-
ality of infection from late autumn to early spring in 
Europe [9]. Reinfections are common due to short-lived 

or incomplete protection from previous infections [10]. 
The infection in young children is often severe, lead-
ing to hospitalisation [11], but it can be prevented by 
using long-acting monoclonal antibodies. In this pilot 
study, we estimated the effectiveness of nirsevimab in 
young children from three European countries belong-
ing to the VEBIS hospital network. Our results indi-
cate a high IE overall and by age group, although the 
IE among children aged 7–23 months was less precise 
than in those aged 0–6 months. Results by time since 
immunisation overall and in infants aged 0–6 months 
suggest that protection declines after 90 days post 
immunisation. The low number of children immunised 
in the 90–215 days category for time since immuni-
sation in two of the three sites, and high observed 

Table
Main characteristics of RSV cases and controls, VEBIS immunisation effectiveness multicentre hospital study, Europe, 
2024/25 season (n = 2,201)

Characteristic
Cases (n = 791) Controls (n = 1,410)

   n %    n   %
Sex
Female 337 42.6 594 42.1
Age (months)
0–6 470 59.4 921 65.3
7–23 321 40.6 489 34.7
Underlying conditionsa, b

At least one 77 9.7 206 14.6
Country
Country A 373 47.2 619 43.9
Country B 321 40.6 662 47.0
Country C 97 12.3 129 9.1
Symptomsc

Shortness of breath 248 31.4 263 18.7
Cough 607 76.7 1,090 77.3
Fever 510 64.5 978 69.3
Not availabled 97 12.3 129 9.1
Severitye

Intensive care unit admission 90 11.4 104 7.4
Death 0 0.0 2 0.1
Length of hospital stay (days)
Median (IQR) 3 (2–5) 3 (2–5)
Immunised against RSV
Yes 273 34.5 881 62.5
Median time since immunisation (days) by age group
0–6 months (IQR) 56 (34–83) 51 (27–85)
7–23 months (IQR) 92 (64–118) 147 (95–173)
All < 24 months (IQR) 59 (35–89) 60 (32–111)

IQR: interquartile range; RSV: respiratory syncytial virus; VEBIS: Vaccine Effectiveness, Burden and Impact studies.
a Asthma, lung disease, diabetes, heart disease, immunocompromising conditions, liver disease, neuromuscular conditions, renal disease.
b Presence of an underlying condition was similar between cases and controls (p = 0.28).
c Cases were more likely to present with shortness of breath (p = 0.001).
d No information on symptoms was available for children from Country C.
e Admission to intensive care was similar between cases and controls (p = 0.34).
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heterogeneity, precluded more in-depth pooled analy-
sis in this stratum.

Our results overall and in the age group 0–6 months 
are in line with efficacy data from clinical trials [12], 
observational studies from the 2023/24 season [13,14] 
and for the current season from the United States (US) 
(Adam MacNeil, personal communication, ACIP meet-
ing, June 2025:  https://www.cdc.gov/acip/downloads/
slides-2025-06-25-26/03-MacNeil-Mat-Peds-RSV-508.
pdf) and Italy [15]. However, we noted a lower IE point 
estimate ≥ 90 days after immunisation, similar to the 
results of a US study from the previous season [16] 
and in line with the reported terminal half-life of nirse-
vimab (e.g. ca 71 days for a 5 kg infant and decreasing 
with infant weight [17]), while the phase 3b Harmonie 
study [18] reported a high efficacy for up to 180 days. 
The difference may be related to the way the analysis 
was performed; while we stratified by time since immu-
nisation, the Harmonie study pooled data from all time 
points. If validated in future seasons, our results by 
time since immunisation underscore the critical role of 
RSV surveillance for optimising the start of immunisa-
tion programme with long-acting monoclonal antibod-
ies, rather than relying on programmatic schedules. 

This will be particularly important during delayed RSV 
seasons.

The main limitation of this pilot study is the amount of 
missing data (15%) on immunisation status. However, 
the overall proportion immunised among controls 
aligned with national estimates, and sensitivity analy-
ses indicated that missing immunisations had limited 
impact. Secondly, we noted heterogeneity between 
sites mainly related to immunisation recommendations 
and the use of SARI case definition. Efforts will be 
made to reduce heterogeneity by ensuring the imple-
mentation of a common protocol in the next season. 
Thirdly, reduced specificity of the SARI case definition 
in young children may have led to an underestimated 
IE, as less severe RSV cases might have been included. 
Lastly, important additional information, such as pre-
vious RSV infection, gestational age, birthweight, co-
infections, and dose and timing of immunisations, was 
not collected in this pilot season.

Conclusion
High long-acting monoclonal antibody IE (79%) was 
confirmed for the 2024/25 season. A core European 
Union 2025–26 protocol has been developed based 

Figure 3
Immunisation effectiveness against RSV in children aged < 24 months, by age group and time since immunisation, 2-stage 
pooled analysis, VEBIS multicentre hospital study, Europe, 2024/25 seasona, b
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on lessons learned from this pilot study to improve 
data collection, increase the sample size at the site 
level and extend the study to more sites for more pre-
cise estimates by time since immunisation. Real-world 
studies remain important to address key public health 
questions, such as whether early-immunised infants 
remain protected throughout the entire RSV season, 
the IE by RSV type, and among older high-risk children.
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