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Summary
Background Galicia (Spain) was one of the first regions worldwide to incorporate nirsevimab for universal respiratory 
syncytial virus (RSV) prophylaxis in infants into its immunisation programme. The NIRSE-GAL longitudinal 
population-based study aimed to assess nirsevimab effectiveness in preventing hospitalisations (ie, admittance to 
hospital).

Methods The 2023–24 immunisation campaign with nirsevimab in Galicia began on Sept 25, 2023, and concluded on 
March 31, 2024. The campaign targeted three groups: infants born during the campaign (seasonal group), infants 
younger than 6 months at the start of the campaign (catch-up group), and infants aged 6–24 months with high-risk 
factors at the start of the campaign (high-risk group). Infants in the seasonal group were offered immunisation on the 
first day of life before discharge from hospital. Infants in the catch-up and high-risk groups received electronic 
appointments to attend a public hospital or health-care centre for nirsevimab administration. For this interim 
analysis, we used data collected from Sept 25 to Dec 31, 2023, from children born up to Dec 15, 2023. Data were 
retrieved from public health registries. Nirsevimab effectiveness in preventing RSV-associated lower respiratory tract 
infection (LRTI) hospitalisations; severe RSV-related LRTI requiring intensive care unit admission, mechanical 
ventilation, or oxygen support; all-cause LRTI hospitalisations; and all-cause hospitalisations was estimated using 
adjusted Poisson regression models. Data from five past RSV seasons (2016–17, 2017–18, 2018–19, 2019–20, and 
2022–23), excluding the COVID-19 pandemic period, were used to estimate the number of RSV-related LRTI 
hospitalisations averted along with its IQR. The number needed to immunise to avoid one case in the 2023–24 season 
was then estimated from the averted cases. Nirsevimab safety was routinely monitored. The NIRSE-GAL study 
protocol was registered on ClinicalTrials.gov (NCT06180993), and follow-up of participants is ongoing.

Findings 9408 (91·7%) of 10 259 eligible infants in the seasonal and catch-up groups received nirsevimab, including 
6220 (89·9%) of 6919 in the seasonal group and 3188 (95·4%) of 3340 in the catch-up group. 360 in the high-risk 
group were offered nirsevimab, 348 (97%) of whom received it. Only infants in the seasonal and catch-up groups were 
included in analyses to estimate nirsevimab effectiveness and impact because there were too few events in the high-
risk group. In the catch-up and seasonal groups combined, 30 (0·3%) of 9408 infants who received nirsevimab and 
16 (1·9%) of 851 who did not receive nirsevimab were hospitalised for RSV-related LRTI, corresponding to an 
effectiveness of 82·0% (95% CI 65·6–90·2). Effectiveness was 86·9% (69·1–94·2) against severe RSV-related LRTI 
requiring oxygen support, 69·2% (55·9–78·0) against all-cause LRTI hospitalisations, and 66·2% (56·0–73·7) against 
all-cause hospitalisations. Nirsevimab effectiveness against other endpoints of severe RSV-related LRTI could not be 
estimated because of too few events. RSV-related LRTI hospitalisations were reduced by 89·8% (IQR 87·5–90·3), and 
the number needed to immunise to avoid one RSV-related LRTI hospitalisation was 25 (IQR 24–32). No severe 
adverse events related to nirsevimab were registered.

Interpretation Nirsevimab substantially reduced infant hospitalisations for RSV-associated LRTI, severe RSV-
associated LRTI requiring oxygen, and all-cause LRTI when given in real-world conditions. These findings offer policy 
makers and health authorities robust, real-world, population-based evidence to guide the development of strategies 
for RSV prevention.
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Introduction
The respiratory syncytial virus (RSV) generates a 
substantial disease burden worldwide, especially in 
infants, including those who are otherwise healthy.1 In 
the EU, between 2006 and 2018, nearly 250 000 annual 
hospitalisations (ie, admittance to hospital) were 
associated with RSV infections in children younger than 

5 years, with 75% of the hospitalisations occurring in 
infants younger than 1 year.2,3 In Spain, two out of every 
100 children younger than 2 years are hospitalised for 
RSV, averaging a 6-day stay, and resulting in an estimated 
annual cost of approximately €50 million to the National 
Health System.4,5 More than 90% of RSV-related episodes 
occur in children without any comorbidity, and more 

Research in context

Evidence before this study
Nirsevimab, a long-acting monoclonal antibody against 
respiratory syncytial virus (RSV), has been approved in Europe 
(Oct 31, 2022), the UK (Nov 9, 2022), Canada (April 19, 2023), 
and the USA (July 17, 2023), thus constituting the first 
immunisation product available for universal RSV prophylaxis 
in infants. The phase 3 clinical trial (MELODY study) assessed 
nirsevimab efficacy in infants born at a gestational age of at 
least 35 weeks through to 150 days after nirsevimab 
administration. It reported 76·8% (95% CI 49·4–89·4) efficacy 
against hospitalisation (ie, admittance to hospital) for RSV-
associated lower respiratory tract infections (LRTIs), and 76·4% 
(62·3–85·2) against medically attended RSV-associated LRTIs. 
Another clinical trial in preterm infants concluded that, 
compared with placebo, nirsevimab lowers the incidence of 
medically attended RSV-associated LRTI by 70·1% (95% CI 
52·3–81·2), and that of hospitalisation for RSV-associated LRTI 
by 78·4% (51·9–90·3). The HARMONIE trial, a multicountry, 
pragmatic clinical trial in 8058 healthy infants, approximating 
real-world conditions, found 83% efficacy for nirsevimab 
against RSV-related LRTI hospitalisations, and 76% efficacy 
against very severe RSV-related LRTI in infants born at a 
gestational age of at least 29 weeks and entering their first RSV 
season, compared with no intervention. Given nirsevimab’s 
novelty, findings from real-world studies on nirsevimab’s 
effectiveness are still scarce. We searched PubMed using the 
terms (RSV AND effectiveness AND nirsevimab) on 
Feb 16, 2024, with no date or language restrictions. We also 
applied the snowball process to locate additional relevant 
publications by reviewing the reference lists of relevant studies. 
Only two relevant studies were available so far. The first study 
involved nine hospitals in Spain and reported a pooled 
nirsevimab effectiveness against RSV-related LRTI 
hospitalisations of 84·4% (95% CI 76·8–90·0) using a screening 
design, and 70·2% (38·3–88·5) using a test-negative design. 
The other study, from Luxembourg, compared the 2023–24 
RSV season after nirsevimab implementation with the previous 
RSV season, and observed reductions of 38% and 69% in the 
number of RSV-related LRTI hospitalisations in children 
younger than 5 years and infants younger than 6 months, 
respectively. HARMONIE reported treatment-related adverse 
events in 2·1% of patients receiving nirsevimab, whereas the 
Luxembourg study reported no adverse events associated with 
nirsevimab immunisation. One of the first jurisdictions in the 
world to implement nirsevimab in its immunisation 
programme was Galicia, a region in northwest Spain with over 

2·7 million inhabitants. NIRSE-GAL is a population-based 
longitudinal study initiated in collaboration with the Galician 
Directorate of Public Health of the Xunta de Galicia to assess 
nirsevimab effectiveness for a 36-month follow-up period. For 
this interim analysis, we used data collected from Sept 25 to 
Dec 31, 2023.

Added value of this study
Data on nirsevimab effectiveness from real-world studies are 
still emerging. We undertook a population-based study on the 
effectiveness of nirsevimab using real-world data. We estimated 
that the effectiveness of nirsevimab in seasonally born infants, 
and in those infants who were younger than 6 months at the 
start of the immunisation campaign, was 82·0% (95% CI 
65·6–90·2) against RSV-related LRTI hospitalisations, 86·9% 
(69·1–94·2) against severe RSV-related LRTI requiring oxygen, 
69·2% (55·9–78·0) against all-cause LRTI hospitalisations, and 
66·2% (56·0–73·7) against all-cause hospitalisations. The 
estimated number needed to immunise to prevent one RSV-
related LRTI hospitalisation was 25 (IQR 24–32). No serious 
adverse events were detected. Our study provides real-world 
evidence to inform deliberations for RSV prevention 
programmes.

Implications of all the available evidence
This early assessment of the effectiveness of nirsevimab 
implementation using population-based real-world data 
indicates that nirsevimab contributes to an important 
reduction in RSV-related LRTI hospitalisations, severe RSV-
related LRTI requiring oxygen, all-cause LRTI hospitalisations, 
and all-cause hospitalisations. These results are aligned with the 
corresponding efficacy data reported for the phase 3 trial of 
nirsevimab (MELODY study), as well as a recent pragmatic 
clinical trial (HARMONIE trial). Our findings are also consistent 
with the recent report from Spain regarding nirsevimab 
effectiveness against RSV-related LRTI hospitalisations. They 
are also in line with the conclusion of the Luxembourg study, 
which showed a lower number of RSV-related LRTI 
hospitalisations among nirsevimab recipients compared with 
non-recipients, although the authors of this study did not 
report a measure of effect. Even though our findings need to be 
replicated in other settings, and with longer follow-up periods, 
they should be helpful for the many countries considering the 
adoption of universal RSV prophylaxis in infants, providing 
policy makers and health authorities with real-world 
population-based evidence for formulating effective and 
efficient RSV immunisation prevention strategies.
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than a quarter of the total direct health-care expenditure 
is unrelated to hospitalisation.2,6 Nirsevimab (Beyfortus, 
AstraZeneca [Södertälje, Sweden], and Sanofi [Gentilly, 
France]), a long-acting monoclonal antibody against RSV, 
was approved by the European Medicines Agency in 
October, 2022.7 Nirsevimab was then authorised by the 
UK (Nov 9, 2022),8 Canada (April 19, 2023),9 and the USA 
(July 17, 2023).10 In March, 2023, Galicia, a region in 
northwest Spain with approximately 2·7 million 
inhabitants and 14 495 annual births as of 2022,11 became 
one of the first places in the world to introduce 
nirsevimab into its immunisation calendar as a 
prophylactic measure against RSV.12,13

The NIRSE-GAL study14 is a population-based, 3-year 
longitudinal study initiated under a collaborative 
framework with the Galician Directorate of Public Health 
of the Xunta de Galicia (Galician Government). NIRSE-
GAL aims to evaluate the effectiveness of nirsevimab 
against RSV-related lower respiratory tract infection (LRTI) 
hospitalisations, severe RSV-related LRTI, all-cause LRTI 
hospitalisations, and all-cause hospi talisations. The study 
also intends to estimate the number of averted cases and 
the number needed to immunise to avoid one RSV-related 
LRTI hospitalisation. As secondary objectives, NIRSE-GAL 
aims to monitor nirsevimab safety in Galicia and to 
determine the short-term and mid-term effects of 
nirsevimab on morbidity (eg, wheezing and asthma) and 
health-care use (eg, primary care and emergency care 
visits, and drug prescription) for RSV. Here, we report the 
outcomes of nirsevimab use up to 3 months after its 
practical implementation.

Methods
Study design and participants
Health care in Galicia (SERGAS) is structured in seven 
areas with a total of 14 public hospital complexes with 
paediatric and maternity services and 9818 hospital beds 
(data for 2022).11 SERGAS uses a centralised digital 
health-care information system including different 
registries with a common personal identification number 
assigned at birth.

The immunisation campaign began in Galicia on 
Sept 25, 2023, and ended on March 31, 2024. The 
campaign closure date was decided based on the expected 
RSV season end according to data from the previous 
12 seasons, excluding those during the COVID-19 
pandemic (ie, 2020–21 and 2021–22). The campaign 
targeted three groups at risk of RSV infection who were 
classified according to their birth date and risk conditions: 
infants born during the immunisation campaign 
(seasonal group), infants who were younger than 
6 months at the start of the campaign (ie, infants born 
between April 1 and Sept 24, 2023; catch-up group), and 
infants aged 6–24 months (ie, born between Oct 1, 2021, 
and March 31, 2023) with high-risk conditions at the start 
of the campaign (high-risk group; appendix 2 pp 1–2, 7). 
A full list of high-risk conditions is provided in appendix 2 

(p 7). Infants in the seasonal group were offered 
immunisation on the first day of life before being 
discharged. Infants in the catch-up and high-risk groups 
received electronic appointments to be immunised in 
their reference hospitals. For the present work, the 
eligible population for nirsevimab administration 
comprised all infants born from April 1 to Dec 15, 2023, 
who were residing in Galicia. The follow-up start date 
was set as follows: the immunisation date for all 
immunised infants; Sept 25, 2023, for infants in the 
catch-up group and the high-risk group who were not 
immunised; and birth for infants in the seasonal group 
who were not immunised. Infants were followed up until 
outcome occurrence, death, or the end of the observation 
period (Dec 31, 2023), whichever occurred first.

For prospective data collection in the NIRSE-GAL 
study, a specific public health surveillance programme 
for RSV was implemented. Seven SERGAS information 
system registries were queried to carry out this study: the 
Galician registry health-care card; the vaccine registry; 
hospital admissions; microbiology laboratory test results; 
the newborn metabolic disorders screening test registry; 
the Healthy Child regional programme in Galicia, which 
encompasses two pre-scheduled visits in the first 15 days 
of life; and the Minimum Basic Data Set hospital registry. 
The Spanish Minimum Basic Data Set includes data on 
hospitalisation episodes, diagnoses, and procedures 
performed during hospitalisation, all coded using 
International Classification of Diseases (ICD)-10 codes. 
Data on the following sociodemographic characteristics 
were collected: sex; age (in months) on Dec 31, 2023; 
enrolment group (catch-up, seasonal, and high-risk); 
weight at birth (in grams); gestational age (in weeks); 
Healthy Child programme visits as a proxy for the use of 
public health resources (yes or no); and residential area 
(north Galicia vs south Galicia). Data extraction and 
curation were performed by Galician Health Information 
Systems experts following predefined procedures 
(appendix 2 p 3).

Adverse events related to nirsevimab administration 
were routinely monitored in all patients through the 
Galician pharmacovigilance system.15,16 In addition, active 
surveillance of any potential adverse event or 
hospitalisation in the first 3 weeks since nirsevimab 
administration was conducted in the preterm population 
(ie, those with a gestional age less than 37 weeks).

The NIRSE-GAL study protocol was approved by the 
regional independent reference ethics committee of 
Galicia (CEIC 2023–377). The study was developed in 
compliance with the International Council for 
Harmonization Guidelines for Good Clinical Practice 
and the principles of the Declaration of Helsinki. Data 
were obtained through the electronic registries of the 
Galician surveillance system by personnel independent 
of data analysis and were anonymised before analysis. 
Patients were immunised as part of the public health 
system immunisation schedule, offered to all eligible 

For more on the NIRSE-GAL 
study see https://www.nirsegal.
es/en

See Online for appendix 2
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infants, and no informed consent is required either for 
immunisation purposes or for study purposes, as 
reassured by the ethics committee.

Endpoints and definitions 
The primary endpoint was hospital admission for RSV-
related LRTI. Secondary endpoints were: severe RSV-
related LRTI requiring neonatal or paediatric intensive 
care unit admission; severe RSV-related LRTI requiring 
mechanical ventilation; severe RSV-related LRTI 
requiring oxygen support; all-cause LRTI hospitalisations; 
and all-cause hospitalisations.

All cases were identified from hospital and 
microbiological registries (appendix 2 pp 3–4). Only the 
first hospitalisation episode after the follow-up start date 
was considered. Nosocomial RSV infections were 
excluded from the analysis. All hospitalisations with a 
positive RSV result during the hospitalisation or within 
10 days before admission were reviewed by public health 
specialists who classified them as an RSV-related LRTI 
and as non-severe or severe (requiring intensive care unit 
admission, mechanical ventilation, or oxygen support) 
according to the patient’s records. All-cause LRTI 
hospitalisations were defined as any LRTI hospitalisation 
with an RSV test (positive or negative). All-cause 
hospitalisation included any hospitalisation occurring 
after the start date of follow-up. A second evaluation of 
doubtful cases was undertaken by an expert advisory 
committee. Disagreements were resolved by discussion 
between the public health specialists who performed the 
initial review and the expert advisory committee. If a 
consensus was not achieved, the expert advisory 
committee evaluation prevailed. Details on how the 
assessment of these hospitalisations was done are 
available in appendix 2 (p 4).

Historical data 
Retrospective data on RSV-related hospitalisations in the 
RSV seasons spanning the period 2016–23 were collected 
from the Minimum Basic Data Set hospital registry to 
ensure enough observations from infants unexposed to 
nirsevimab. 2016 was selected as the start year because it 
corresponded to the time that the Minimum Basic Data 
Set registry completely transitioned from the ICD-9 to 
the ICD-10 system in Galicia. Data on RSV seasons 
occurring during the COVID-19 pandemic (2020–22) 
were not included in the analysis, to account for 
changes in RSV epidemiology during the pandemic.17 
Hospitalisations for RSV were considered if any of the 
following ICD-10 codes were present in the discharge 
diagnosis: J21.0 (acute bronchiolitis due to respiratory 
syncytial virus), J20.5 (acute bronchitis due to respiratory 
syncytial virus), J12.1 (respiratory syncytial virus 
pneumonia), or B97.4 (respiratory syncytial virus as the 
cause of diseases classified elsewhere). If any of these 
codes were present in the first two diagnostic positions, 
the hospitalisation was considered as related to RSV.

Statistical analysis 
Statistical differences in demographics between infants 
who did and did not receive nirsevimab during the 
immunisation programme in Galicia were evaluated 
using a Student’s t-test and Wilcoxon rank-sum test for 
continuous variables and the χ² test for categorical 
variables. Furthermore, missing data were reported and 
were excluded for statistical comparisons. 

In the statistical analyses to estimate nirsevimab 
effectiveness, each individual contributed person-time 
data. Any hospitalisation with an LRTI and positive RSV 
test that occurred after immunisation was considered a 
case for the main analysis (ie, the intention-to-treat 
analysis). In a sensitivity analysis, we considered the 
public health specialist’s and expert advisory committee’s 
assessment of the event’s relation to RSV infection and 
fulfillment of breakthrough case definition criteria. The 
expert advisory committee’s decision prevailed in cases 
of doubt (appendix 2 p 5). Only RSV-related LRTI 
hospitalisations were included. Breakthrough cases 
should fulfil the following criteria: the patient had 
received nirsevimab at least 7 days before admission for 
RSV-related LRTI; the patient did not present clinical 
symptoms described by the US Centers for Disease 
Control and Prevention as compatible with RSV 
infection18 or an RSV-positive result in the 7 days after 
nirsevimab administration; and the patient did not have 
an RSV-positive test result in the 15 days before 
immunisation and 30 days before admission. Participants 
who were immunised but did not meet these criteria 
were classified as having not received nirsevimab in the 
sensitivity analysis (appendix 2 p 5).

Poisson regression with robust variance and Cox 
proportional hazards models were used for estimating 
nirsevimab effectiveness. Incidence rate ratios (from 
Poisson regression) and hazard ratios (from Cox 
proportional hazards) are presented with 95% CIs. The 
models were adjusted for enrolment group (seasonal or 
catch-up) as a proxy of age and sex for their biological 
plausibility, as well as for the residential area as a proxy of 
socioeconomic level. The potential confounding effects 
of prematurity (ie, a gestational age less than 37 weeks) 
and Healthy Child programme visits as a proxy of public 
health-care service use were tested in a univariate 
analysis against the outcome and added to the 
multivariable model if a p value of less than 0·20 was 
shown. These covariables were retained in the final 
model only if the originally estimated incidence rate ratio 
or hazard ratio for outcome occurrence changed by at 
least 10%.19 The effectiveness of nirsevimab against RSV 
hospitalisation was estimated as (1 – point estimate) × 100, 
and its 95% CI was obtained from the Poisson or Cox 
models. Only participants who had complete data on the 
variables included in the final models and non-zero 
follow-up time were included.

The impact of nirsevimab administration on RSV-
related LRTI hospitalisation was assessed using the 
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catch-up and seasonal groups combined and separately 
using a Poisson model comparing RSV hospitalisation 
rate in the 2023–24 RSV season to rates in the historical 
seasons (appendix 2 p 6). The difference in cumulative 
incidence rates between those receiving nirsevimab and 
those not receiving nirsevimab was estimated through 
linear regression models adjusted for the epidemic week.

To estimate the number of averted cases, defined as the 
estimated number of RSV-related LRTI hospitalisations 
averted as a direct effect of the nirsevimab immunisation 
campaign, cumulative hospitalisation rates from 
epidemiological week 40 were calculated up to week 52 in 
both children passing their first and children passing 
their second RSV seasons, along with the ratio between 
them, for each of the five historical seasons. To estimate 
what would be the expected number of RSV-related LRTI 
hospitalisations in the 2023–24 season without a 
nirsevimab intervention, we used the hospitalisation rate 
in the 2023–24 RSV season for children in their second 

RSV season, assuming that the ratio between these two 
rates (ie, children in their first RSV season vs children in 
their second RSV season) was the one observed in each 
of the previous seasons. The number of averted cases 
was then estimated by subtracting the number of 
observed hospitalisations in nirsevimab-eligible infants 
in the 2023–24 RSV season from the number expected. 
The number of averted cases and the number needed to 
immunise (computed as the inverse of the adverted 
number of cases per one case) to avoid one case in the 
2023–24 season are presented as median (IQR). The 
same analysis was repeated but excluding the 2022–23 
RSV season because of its unusually high hospitalisation 
rates compared with the four seasons before the 
COVID-19 pandemic.

All planned analyses as per the study protocol for the 
mid-RSV season were undertaken and reported. No 
deviations took place. Stata (version 17.0) was used for the 
data curation, and R (version 4.3.1) was used for statistical 

Figure 1: Flow chart of NIRSE-GAL infants eligible for the immunisation campaign along with their exposure and outcome classifications
Infants in the seasonal group were born during the immunisation campaign. Infants in the catch-up group were born between April 1 and Sept 24, 2023. A similar 
flow chart for the high-risk group, who were infants aged 6–24 months with high-risk conditions at the start of the campaign, is available in the appendix (p 13). 
LRTI=lower respiratory tract infection. RSV=respiratory syncytial virus.
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No (N=14)

Yes (N=6205)

Yes (N=15)

No (N=2)

Yes (N=3173)

No (N=685) No (N=150)

All-cause hospitalisation

LRTI hospitalisation

RSV-related LRTI hospitalisation

All-cause hospitalisation

Nirsevimab status

LRTI hospitalisation

RSV-related LRTI hospitalisation

Yes (N=174)

No (N=3166)

Yes (N=95)

No (N=3245)

Yes (N=17)

No (N=3323)

Seasonal (N=3340)
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analysis and visualisation. Statistics and survival 
packages20,21 were used for the Poisson and Cox models, 
respectively.

Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report. The funders provided support 
during the planning of the statistical analysis and 
reviewed the statistical section of the Methods.

Results
By Dec 15, 2023, 10 259 infants eligible for nirsevimab 
were included in the catch-up and seasonal groups 
(6919 [67·4%] in the catch-up group and 3340 [32·6%] in 

the seasonal group; figure 1). Of them, 9408 (91·7%) 
received nirsevimab (6220 [89·9%] of the catch-up group 
and 3188 [95·4%] of the seasonal group). Additionally, 
360 children at high risk were offered immunisation, 
348 (97·0%) of whom received nirsevimab (appendix 2 
pp 9, 13). 5800 (83·8%) of the infants in the catch-up 
cohort, 347 (96·4%) of those in the high-risk cohort, and 
1104 (92·6%) of those in the seasonal cohort were 
immunised before the start of the RSV season (ie, by 
Oct 20, 2023, according to RSV surveillance). The weekly 
immunisation coverage stratified by seasonal and catch-
up cohorts is presented in appendix 2 (p 12).

Most of the non-receipt of immunisation was due to 
infants’ non-attendance at scheduled appointments or an 
inability to contact the parents to book an appointment 
for immunisation through their registered contact 
information in SERGAS. Few families refused to 
immunise their infants (204 [2·0%] of 10 259). 
Immunisation refusal was not meaningfully different 
between the seasonal (63 [1·9%] of 3340) and catch-up 
(141 [2·0%] of 6919) groups.

Sex was almost equally distributed between the infants 
who did and did not receive nirsevimab (5199 [50·7%] of 
10 259 were male and 5060 [49·3%] were female; table 1). 
The participants’ age ranged between 0 months and 
9 months, with a median of 4 months. The median 
gestational age at birth was 39 weeks (IQR 38–40). 
656 (6·6%) of 9936 (the sum of the non-missing 
categories) infants were born preterm, 616 (93·9%) of 
whom received nirsevimab (table 1). 9527 (92·9%) of 
10 259 infants had at least one visit as part of the Healthy 
Child regional programme, indicating a high use of 
public health services, including 8810 (93·6%) of 
9408 nirsevimab recipients and 717 (84·3%) of 851 non-
recipients. Although the difference in Healthy Child 
regional programme visits between nirsevimab 
recipients and non-recipients was significant in the χ² 
test (p<0·001), it did not fulfil the pre-specified criterion 
for inclusion in the multivariable model (change in 
incidence rate ratio or hazard ratio by ≥10%). 

Descriptive characteristics of high-risk group  
nirsevimab recipients are shown in appendix 2 (p 9). 
The high-risk group was not included in the effectiveness 
analysis due to its small sample size (including only 
12 infants who did not receive nirsevimab) and the low 
number of events in this group: 22 all-cause 
hospitalisations, nine all-cause LRTI hospitalisations, 
and three RSV-related LRTI hospitalisations (appendix 2 
p 13).

For this mid-season analysis, participants were followed 
up for a median of 81 days (IQR 68–87). For the primary 
outcome of RSV-related LRTI hospitalisations, 46 events 
took place during the study period (table 2). 30 (65%) 
RSV-related LRTI hospitalisations occurred in nirsevimab 
recipients over 1877·71 person-years (incidence rate 15·9 
per 1000 person-years, 95% CI 11·2–22·8). The other 
16 events (35%) occurred in nirsevimab non-recipients 

Overall (N=10 259) Nirsevimab 
recipients (n=9408)

Nirsevimab non-
recipients (n=851)

p value

Age, months

Mean (SD) 4·22 (2·44) 4·14 (2·44) 5·05 (2·29) <0·001*

Median (Q1–Q3) 4·00 (2·00–6·00) 4·00 (2·00–6·00) 5·00 (3·00–7·00) <0·001†

Age categories, 
months

·· ·· ·· <0·001‡

≤3 4279 (41·7%) 4064 (43·2%) 215 (25·3%) ··

>3 to 6 3677 (35·8%) 3311 (35·2%) 366 (43·0%) ··

>6 2303 (22·4%) 2033 (21·6%) 270 (31·7%) ··

Sex ·· ·· ·· 0·245‡

Female 5060 (49·3%) 4657 (49·5%) 403 (47·4%) ··

Male 5199 (50·7%) 4751 (50·5%) 448 (52·6%) ··

Enrolment group ·· ·· ·· <0·001‡

Catch-up§ 6919 (67·4%) 6220 (66·1%) 699 (82·1%) ··

Seasonal¶ 3340 (32·6%) 3188 (33·9%) 152 (17·9%) ··

Weight at birth, grams

Mean (SD) 3230 (520) 3220 (519) 3270 (530) 0·015*

Median (Q1–Q3) 3260 (2940– 3560) 3250 (2940–3560) 3290 (3000–3590) 0·016†

Data missing (%) 309 (3·0%) 216 (2·3%) 93 (10·9%) ··

Gestational age at birth, weeks

Mean (SD) 39·0 (1·74) 39·0 (1·75) 39·1 (1·68) 0·270*

Median (Q1–Q3) 39·0 (38·0– 40·0) 39·0 (38·0–40·0) 39·0 (38·0–40·0) 0·623†

Data missing (%) 323 (3·1%) 227 (2·4%) 96 (11·3%) ··

Preterm ·· ·· ·· 0·154‡

No (≥37 weeks) 9280 (90·5%) 8565 (91·0%) 715 (84·0%) ··

Yes (<37 weeks) 656 (6·4%) 616 (6·5%) 40 (4·7%) ··

Data missing 323 (3·1%) 227 (2·4%) 96 (11·3%) ··

Healthy Child 
programme visits

·· ·· ·· <0·001‡

≥1 9527 (92·9%) 8810 (93·6%) 717 (84·3%) ··

0 732 (7·1%) 598 (6·4%) 134 (15·7%) ··

Residential area ·· ·· ·· 0·207‡

North 5954 (58·0%) 5478 (58·2%) 476 (55·9%) ··

South 4305 (42·0%) 3930 (41·8%) 375 (44·1%) ··

Data are n (%) unless otherwise stated. *p value from Student’s t-test. †p value from Wilcoxon rank sum test. ‡p value 
from χ2 test. §Birth dates between April 1 and Sept 24, 2023. ¶Birth dates between Sept 25 and Dec 15, 2023.

Table 1: Demographic characteristics of infants born between April 1 and Dec 15, 2023, who were eligible 
for immunisation with nirsevimab
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over 207·0 person-years (incidence rate 77·23, 95% CI 
47·4–126·1). Nirsevimab effectiveness against RSV-
related LRTI hospitalisation was 82·0% (95% CI 
65·6–90·2) in the Poisson regression analysis (table 2). 
These findings were consistent with those estimated by 
Cox-regression models (effectiveness 82·4%, 95% CI 
66·9–90·6; appendix 2 p 14).

Effectiveness against severe RSV-related LRTI requiring 
oxygen support was 86·9% (95% CI 69·1–94·2) in the 
Poisson regression analysis (table 2). Nirsevimab 
effectiveness against other secondary endpoints of severe 
RSV-related LRTI (requiring intensive care unit admission 
or mechanical ventilation) could not be determined due to 
insufficient numbers of events (table 2).

Nirsevimab also showed substantial protection against 
all-cause LRTI hospitalisations, with an effectiveness 
estimate of 69·2% (95% CI 55·9–78·0), and against all-
cause hospitalisations, with an effectiveness estimate of 
66·2% (56·0–73·7; table 2).

In the sensitivity analysis, five (17%) of 30 cases of RSV-
related LRTI hospitalisation in nirsevimab recipients in 
the main analysis were re-classified by public health 
specialists or the expert advisory committee: one was 
considered a non-RSV-related hospitalisation, and four 
were considered non-breakthrough cases. In the non-
nirsevimab group, one case of RSV-related LRTI 
hospitalisation was re-classified as a non-RSV-related 
hospitalisation (table 2). Nirsevimab effectiveness against 
RSV-related hospi talisation in the sensitivity analysis, as 
estimated by the Poisson regression model, was 87·5% 
(95% CI 76·6–93·2), and against severe RSV-related 
LRTI requiring oxygen support was 90·0% (76·6–95·7; 
table 2). Stratified analysis by study group (catch-up vs 
seasonal) is shown in appendix 2 (pp 10, 11).

The RSV positivity rate exceeded 3% in epidemiological 
week 44 of 2023, indicating the start of the RSV season. 
At week 52 of the 2023–24 RSV season, we observed a 
cumulative hospitalisation rate per 100 000 infants of 
472 in 9408 infants who received nirsevimab, which was 
almost half the cumulative hospitalisation rate of 
children in their second RSV season (901 per 
100 000 infants) who were not eligible for nirsevimab and 
lower than the median cumulative hospitalisation rate 
per 100 000 infants in the previous five RSV seasons 
(figure 2).

The cumulative hospitalisation rates for RSV-related 
LRTI in infants in the 2023–24 RSV season were 
significantly lower than those of the previous seasons 
(based on weekly hospitalisation rates) in the catch-up 
group (p=0·003), the seasonal group (p<0·0001), and the 
two enrolment groups combined (0·001; figure 2A–C). 
Children in their second RSV season who did not receive 
nirsevimab did not show a significantly different 
cumulative hospitalisation rate for RSV-related LRTI 
compared with those of the previous RSV seasons 
(p value 0·088; figure 2D).

As shown in figure 3 and confirmed by Poisson 
regression models, lower weekly RSV-related 
hospitalisation rates were observed in nirsevimab 
recipients in 2023–24 compared with non-nirsevimab 
recipients in previous seasons. This was observed for 
nirsevimab recipients who were enrolled in the catch-up 
group (incidence rate ratio 0·13, 95% CI 0·12–0·14) and 
seasonal group (0·085, 0·08–0·09), as well as when the 
two enrolment groups were analysed together (0·11, 
0·10–0·12).

All-cause hospitalisation rates (not related to LRTIs) for 
the 2023–24 season and previous seasons (since the 

Nirsevimab non-recipients Nirsevimab recipients Incidence rate 
ratio (95% CI) 

Effectiveness, % 
(95% CI)*

Events Number 
analysed

Person-years Events Number 
analysed

Person-
years

RSV-related LRTI hospitalisation

Intention-to-treat analysis† 16 851 207·03 30 9408 1877·71 0·18 (0·10–0·34) 82·0 (65·6–90·2) 

Sensitivity analysis‡ 19 855 207·55 25 9404 1877·64 0·13 (0·07–0·23) 87·5 (76·6–93·2) 

Severe RSV-related LRTI with oxygen support

Intention-to-treat analysis† 10 851 207·03 15 9408 1877·71 0·13 (0·06–0·31) 86·9 (69·1–94·2) 

Sensitivity analysis‡ 11 855 207·55 13 9404 1877·64 0·10 (0·04–0·23) 90·0 (76·6–95·7) 

Severe RSV-related LRTI with intensive care unit admission 0 851 207·03 10 9408 1877·71 NA NA

Severe RSV-related LRTI with non-invasive mechanical ventilation 0 851 207·03 7 9408 1877·71 NA NA

Severe RSV-related LRTI with invasive mechanical ventilation 0 851 207·03 0 9408 1877·71 NA NA

All-cause LRTI hospitalisation 43 826 206·80 150 9237 1861·84 0·31 (0·22–0·44) 69·2 (55·9–78·0) 

All-cause hospitalisation§ 77 817 205·81 289 9072 1840·74 0·34 (0·26–0·44) 66·2 (56·0–73·7)

LRTI=lower respiratory tract infection. NA=not applicable. RSV=respiratory syncytial virus. *Nirsevimab effectiveness was estimated from incidence rate ratios calculated using Poisson regression models, which 
were adjusted for enrolment group (catch-up and seasonal), sex, and health district area. Only patients with non-zero follow-up time were included. †For the main analysis (intention-to-treat analysis), any event 
that took place after immunisation with nirsevimab was considered a case; all analyses were done in this population unless otherwise indicated. ‡For the sensitivity analysis, after the reviewers’ and expert 
advisory committee’s assessment of the event’s relation to RSV infection and considering the definition of breakthrough cases, patients immunised but not meeting these criteria were allocated to the non-
nirsevimab group. §All-cause hospitalisations include non-LRTI hospitalisations. 

Table 2: Nirsevimab effectiveness against NIRSE-GAL study endpoints estimated in infants for the first 3 months of the 2023–24 vaccination campaign using Poisson regression models
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2017–18 season) are presented in appendix 2 (pp 15–17). 
The RSV seasons 2016–17, 2017–18, 2018–19, 2019–20, and 
2022–23 had a median of 12 864 all-cause hospitalisations 
per 100 000 infants taking place in infants after their 3rd 
day of life, and a median of 4197 RSV-related LRTI 
hospitalisations per 100 000. In these years, between 
23·5% and 34·5% of all-cause hospitalisations were for 
RSV-related LRTIs. For the 2023–24 season, we observed 
that 24·7% of all-cause hospitalisations in non-nirsevimab 
recipients were for RSV-related LRTI, whereas only 10·4% 
of all-cause hospitalisations were for RSV-related LRTI in 
nirsevimab recipients.

In the absence of the nirsevimab campaign, the median 
number of expected RSV-related LRTI hospitalisations in 
infants born between April 1 and Dec 15, 2023, was 453 
(IQR 370–474; table 3). The immunisation campaign 
contributed to a median of 407 averted cases 
(IQR 324–428), equivalent to 39·66 (31·61–41·72) averted 
hospitalised cases per 1000 infants. The number needed 
to immunise to avoid one case of RSV-related LRTI 
hospitalisations was 25 (IQR 24–32; table 3). The 
estimated reduction in hospitalised cases relative to the 
expected number of cases is therefore 89·84% 
(IQR 87·58–90·30; table 3). Excluding the 2022–23 RSV 
season from the baseline calculations because of its 

unusually high hospitalisation rates, the median number 
of averted cases was 376 (IQR 309–495) and averted 
hospitalised cases per 1000 infants was 36·7 
(30·18–48·27).

After the administration of 9408 administered doses 
(8565 in full-term infants and 616 doses in preterm 
infants; table 1), five adverse events were reported, three 
of them categorised as severe, and none of them 
considered to be related to nirsevimab.

Discussion 
Shortly after the approval of the long-acting monoclonal 
antibody nirsevimab in 2023, Galicia, an autonomous 
region in northwest Spain, incorporated nirsevimab into 
its immunisation programme.12 The NIRSE-GAL study, a 
prospective, population-based study, was launched to 
assess nirsevimab effectiveness,14 and the results after 
3 months of its implementation show a significant 
impact on the prevention of RSV-related LRTI 
hospitalisations, all-cause LRTI hospitalisations, and all-
cause hospitalisations.

In the previous RSV seasons (2016–23), three to five 
infants out of every 100 infants in Galicia were hospitalised 
for RSV per year, urging the need for preventive measures. 
As of March, 2023, when Galicia approved the nirsevimab 

Figure 2: Cumulative RSV hospitalisation rate (per 100 000) in Galicia, by RSV season, up to Dec 31, 2023 (week 52)
(A) Catch-up and seasonal groups combined (ie, infants born between April 1 and Dec 15). (B) Catch-up group (ie, infants born between April 1 and Sept 24). 
(C) Seasonal group (ie, infants born between Sept 25 and Dec 15). (D) Comparison group (ie, infants born between April and March of the previous RSV season and so 
in their second RSV season—in 2023–24, this meant they were not eligible for nirsevimab). p values were obtained from linear regression model analysis of 
accumulated incidence rates comparing nirsevimab recipients with non-recipients and adjusting by the epidemic week. Note, y-axis scales differ between graphs. 
RSV=respiratory syncytial virus.
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immunisation campaign, only this prophylactic measure 
had been licensed against RSV in infants. Given the 
novelty of nirsevimab and the scarce availability of 

extensive cost-effectiveness studies, Galician authorities 
adopted a pragmatic approach to nirsevimab 
introduction—a public health decision addressing 

Figure 3: Weekly hospitalisation rate of infants in Galicia for RSV (2016–23)
The grey-shadowed area corresponds to RSV seasons affected by the COVID-19 pandemic (2020–22) that were excluded from the analysis. The green-shadowed area 
indicates the initiation of the universal prophylaxis campaign with nirsevimab in infants. Infants born between April and March of the previous RSV season (for the 
2023–24 cohort, this meant they were ineligible for nirsevimab) are compared with infants who were eligible (2023–24 cohort) or would have been eligible (historical 
cohorts) for nirsevimab, divided into three study groups: (A) the catch-up group (ie, infants born between April 1 and Sept 24), (B) the seasonal group (ie, infants 
born between Sept 25 and Dec 15), and (C) all infants (ie, those born between April 1 and Dec 15). RSV=respiratory syncytial virus.
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immediate health-care needs. This decision was based on 
an analysis of the disease burden and the anticipated cost 
savings, including reduced palivizumab consumption.12,22 
The pricing of nirsevimab in Galicia was established for 
1 year, with a commitment to reassess pricing and cost-
effectiveness based on the actual savings derived from 
reduced hospitalisations and medical interventions, 
measured through the ongoing NIRSE-GAL study. This 
innovative step by Galicia sets a precedent for evidence-
based decision making in regional immunisation 
strategies, highlighting the importance of adapting 
health-care policies to the specific needs and challenges 
of the population.

Our findings show that nirsevimab was highly accepted 
in Galicia, as more than 90% of eligible infants for the 
NIRSE-GAL study were immunised within 3 months of 
the campaign launch. This high uptake was driven by a 
series of measures that Galicia used to ensure a rapid 
and effective campaign, including: a robust information 
and education campaign; hospital-based roll-out; an 
individualised and flexible electronic appointment 
system, including weekends, for all eligible infants in 
their reference hospital; and capturing of any eligible 
infant or child who missed the original immunisation 
appointment through the network of primary care 
paediatricians. The high coverage of nirsevimab aligns 
with data from all infant vaccines in Galicia, where 
coverage exceeds 90%.23

In our setting, nirsevimab reduced the risk of RSV-
related LRTI hospitalisations by more than 80%. These 
findings align with those of the phase 3 clinical trial 
(MELODY) on nirsevimab efficacy in healthy late-preterm 

and term infants, which reported 76·8% efficacy against 
RSV-related LRTI hospitalisations.24 Our findings also 
coincide with those of a pragmatic randomised controlled 
trial (HARMONIE), which estimated a nirsevimab efficacy 
of 83% against hospitalisations for RSV-associated LRTI.25 
Elsewhere in Spain, a study involving nine hospitals also 
estimated nirsevimab effectiveness against RSV-related 
LRTI hospitalisations, and reported effectiveness of 84% 
and 70%, depending on the study design (screening and 
test-negative design, respectively).26 In Luxembourg, a 
substantial decrease in the number of RSV-related LRTI 
hospitalisations was observed in children younger than 
5 years (38% reduction) and infants younger than 
6 months (69%) after nirsevimab implementation, 
compared with the 2022–23 RSV season before 
nirsevimab.27 Nevertheless, that study did not estimate the 
immunisation effectiveness of nirsevimab. Using the 
2022–23 RSV season exclusively as a reference will likely 
overestimate the immunisation effectiveness of 
nirsevimab implementation as RSV showed intensified 
circulation in 2022.28

We also found that nirsevimab reduced the risk of 
severe RSV-related LRTI requiring oxygen support by 
86·9%, a finding that was confirmed in the sensitivity 
analysis, even with a slightly higher magnitude (90·0%). 
No other real-world studies have measured nirsevimab 
effectiveness against this outcome. The HARMONIE 
pragmatic study, which resembled real-world settings, 
reported 76% efficacy for nirsevimab in preventing severe 
RSV-related LRTI.25 The MELODY clinical trial also 
estimated a 78·6% efficacy against very severe medically 
attended RSV-related LRTI.24

RSV season Median (IQR)

2016–17 2017–18 2018–19 2019–20 2022–23 Main analysis Excluding 2022–23*

RSV-related LRTI hospitalisation rate per 100 000

First RSV season† 3774·25 2533·84 1322·88 2692·70 5152·12 ·· ··

Second RSV season‡ 469·56 494·05 392·61 672·17 1051·36 ·· ··

Ratio (first:second) 8·04 5·13 3·37 4·01 4·90 ·· ··

Estimates for the 2023–24 RSV season

Expected rate per 100 000§ 7241·18 4620·35 3035·45 3608·92 4414·71 4414·71 (3608·92–4620·35) 4414·64 (3465·55–5275·56)

Expected number of cases¶ 743 474 311 370 453 453 (370–474) 422 (355–541) 

Averted number of cases|| 697 428 265 324 407 407 (324–428) 376 (309–495)

Relative reduction (%) 93·81 90·30 85·23 87·58 89·84 89·84 (87·58–90·30) 88·94 (86·99–91·18)

Averted number of cases per 1000 69·93 41·72 25·87 31·61 39·66 39·66 (31·61–41·72) 36·66 (30·18–48·27)

Number needed to immunise 14 24 39 32 25 25 (24–32) 28 (22–24)

LRTI=lower respiratory tract infection. RSV=respiratory syncytial virus. *Median calculated excluding the 2022–23 RSV season because of its unusually high hospitalisation 
rates. †The first RSV season corresponds to infants who were experiencing the RSV season for the first time—for instance, for the 2016–17 RSV season, infants were born 
between April 1 and Dec 15, 2016. ‡The second RSV season corresponds to infants who were experiencing the RSV season for the second time—for instance, for the 2016–17 
RSV season, children were born between April 1, 2015, and March 31, 2016. §The expected hospitalisation rate up to week 52 was calculated using the observed rate for 
infants in their second RSV season in the 2023–24 RSV season (901 per 100 000) and the ratio of hospitalisation rates between children in their first and second RSV seasons 
in the historical comparator RSV season; a median value and IQR across historical comparators was then obtained. ¶The expected number of cases was estimated by applying 
the expected rate to the 10 259 eligible infants observed in the 2023–24 RSV season. ||Averted cases were estimated by extracting the 46 hospitalisations observed in the 
2023–24 RSV season from the number of expected cases.

Table 3: Impact of nirsevimab on RSV-related LRTI hospitalisations in infants eligible for nirsevimab in the first 3 months of the 2023–24 RSV season 
based on historical data (excluding 2020–21 and 2021–22, the COVID-19 pandemic period)
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To our knowledge, we have provided the first real-
world estimates of the effectiveness of nirsevimab 
against all-cause LRTI hospitalisations and all-cause 
hospitalisations. We believe that these estimates 
represent substantial indicators of nirsevimab’s 
potential wide-ranging impact from a public health 
perspective, particularly in settings for which the true 
burden of RSV might be underestimated. The extended 
benefits of RSV prevention could be partially attributed 
to RSV’s role in co-infections or interactions with other 
pathogens, such as pneumococci, or by mitigating 
RSV’s incremental effects on patients with pre-existing 
conditions.29

The strength of our study lies in its population-based 
prospective design. However, the present report only 
includes data from the first 3 months of the nirsevimab 
campaign in Galicia. The NIRSE-GAL study is ongoing, 
with a planned follow-up period of at least 36 months. 
The use of historical data from the past five RSV seasons, 
excluding the COVID-19 pandemic period, and not 
relying only on data from the 2022–23 RSV season, 
allowed us to account for changes in RSV circulation in 
the season after the pandemic.17,28 The quality of the 
Galician health services’ records helped diminish bias 
from exposure or endpoint ascertainment (appendix 2 
p 3). Nonetheless, our present findings should be 
interpreted with caution as the 2023–24 RSV season had 
not concluded at the time of analysis. Evaluating the 
same endpoints once the RSV season has finished will 
be crucial. We did not have sufficient observations on 
severe RSV-related LRTI requiring intensive care unit 
admission or mechanical ventilation to estimate 
effectiveness against these endpoints. This is most likely 
due to the almost 100% immunisation coverage in the 
high-risk group and the high nirsevimab uptake in the 
catch-up and seasonal groups who are in healthier 
conditions. Further data from real-world settings would 
be beneficial to estimate nirsevimab effectiveness 
against severe RSV disease. Moreover, owing to sample 
size limitations, the number of averted RSV-related 
hospitalisations was calculated along with the IQR 
instead of a CI. Finally, we had missing data for at-birth 
variables (prematurity, weight at birth, and gestational 
age at birth) for almost 3% of the overall study 
population. Those variables did not fulfil the inclusion 
criteria for their retention in the final statistical models, 
hence the missing data are unlikely to have affected our 
findings.

Nirsevimab use in Galicia has shown a significant 
impact in the prevention of RSV-related hospitalisations, 
but also of all-cause LRTI hospitalisations and all-cause 
hospitalisations. Results are aligned with those reported 
in clinical trials so far. These experiences can illuminate 
the deliberations of other countries in shaping their 
programmatic approaches, providing policy makers with 
crucial information for formulating effective and efficient 
RSV immunisation prevention strategies.
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