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a b  s t  r a  c t

Introduction:  In  the  2023–2024  season,  systematic  immunization with  the  monoclonal  antibody  nir-
sevimab was recommended in  Spain. The  impact that  this immunization  program had  on the  target
population  of the  program is  analyzed.
Methods: Pre-post  ecological  study  comparing  2023–24 vs  2022–23  season.  The variation  in incidence
is  described by  age  groups  (0–5, 6–11  and 12–59 months) and hospitalization.  Incidence  rates  were
calculated  and relative  risks  (RR)  were  estimated  for  each  group.
Results:  The  results  were very  heterogeneous  depending on  the  age  group.  In  children  0–5 months old
the  RR  was 0.16  (0.10–0.25); in those  aged  6–11  months,  RR of 0.90 (0.56–1.42); and in those  aged 12–59
months, RR  1.36  (1.06–1.74).  The  greatest  decrease  in risk was in hospitalized  children  under 6 months,
RR  0.13  (0.07–0.22).
Conclusion:  The results support  the  positive  impact that  this  campaign had,  especially on hospitalizations.
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Introducción:  En la  temporada  2023-2024  se recomendó  en  España  la inmunización  sistemática  con el
anticuerpo monoclonal  nirsevimab. Se  analiza  el  impacto  que  tuvo ese programa de  inmunización  en la
población  diana  del  programa.
Métodos:  Estudio  ecológico  pre-post comparando  la  temporada  2023-24  vs  la 2022-23.  Se describe  la
variación  en  la incidencia  por grupos  de  edad (0-5, 6-11  y  12-59 meses) y  hospitalización.  Se calcularon
las  tasas  de  incidencia  y se estimaron  los riesgos  relativos  (RR)  para cada grupo.
Resultados:  Los  resultados  fueron  muy  heterogéneos  según el grupo de  edad. En  niños  de  0-5  meses  el
RR fue  de 0,16  (0,10-0,25);  en los  de  6-11  meses  el  RR  fue de  0,90 (0,56-1,42), y  en los de  12-59  meses  el
RR fue de  1,36  (1,06-1,74). El mayor  descenso  del  riesgo fue  en menores  de  6 meses  hospitalizados,  con
un  RR  de  0,13  (0,07-0,22).
Conclusión:  Los  resultados  sustentan  el  impacto  positivo  que tuvo  esa  campaña,  sobre todo  en hospital-
izaciones.
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Introduction

Worldwide, respiratory syncytial virus (RSV) is  considered to be
the primary cause of hospital admissions for lower respiratory tract
infections in childhood, and one of the main causes of associated
mortality in infants. In  their first 24 months of life, a  large part of
the child population will have suffered an RSV infection and 14%
will require medical attention.1

Here in Spain, according to  the Sistema de Vigilancia de Infección
Respiratoria Aguda (SiVIRA) [Acute Respiratory Infection Surveil-
lance System], in children under 5 years of age in the 2022–2023
season there were an estimated 259,013 cases of infection in  pri-
mary care (rates of 153.6 per 1000 population) and 15,375 hospital
admissions due to RSV (rate of 10.76 per 1000 population).2

As part of the preventive arsenal against RSV, the use of a  new
monoclonal antibody called nirsevimab was approved in October
2022. This is an antibody with proven efficacy in clinical trials3,4

and with an 83.3% reduction in hospital admissions attributed to
RSV and the most severe forms of the disease, estimated in studies
under real-life conditions.5,6

In view of  the above, the Spanish Ministry of Health rec-
ommended incorporating systematic passive immunisation with
nirsevimab in the 2023–2024 season for all children aged under 6
months born from 1 April 2023 to 31 March 2024.7

The aim of this study was to analyse the potential impact of nir-
sevimab in the 2023–24 season in children under 5 years of age.
This brings to completion the partial and provisional results pre-
viously reported, relating to the decrease in  the number of cases
specifically observed in children under the age of 6 months in the
2023–2024 season in  Castellón.8

Methods

A pre-post ecological study was carried out which included all
cases of RSV infection in  children under 5 years of age residing in  the
two health departments attached to  the Centro de Salud Pública de
Castellón [Castellón Public Health Centre] within the 2022–23 and
2023–24 seasons. During this period there were no changes in  case
detection criteria or laboratory methods. Any positive detection
of RSV nucleic acid included in the Red Microbiológica Valenciana

(RedMIVA) [Valencian Microbiological Network] was considered a
case. Additionally, to provide a  broader perspective, cases reported
since the 2017–18 season have been reviewed.

A season was  defined as the period of time between week 40
of one year and week 39 of the next. The season of interest was
2023–24, when the systematic immunisation programme against
RSV with nirsevimab was  implemented for the first time. We took
the previous season, 2022–23, as reference.

To obtain the population denominators necessary for calculat-
ing the incidence, we consulted the Valencia Region Ministry of
Health’s Eolas application in  children under 5 years of age. The pop-
ulation of children under 1 year of age was divided by two  to  obtain
an approximation of the population aged 0–5 and 6–11 months.

The variables selected were gender, age, date of diagnosis and
hospital admission in all cases. The data for the first three vari-
ables were obtained from RedMIVA, while those relating to hospital
admission were taken from the electronic medical records. Cases
were stratified by age and hospital admission. Age was categorised
into three groups, corresponding to  0–5 months, 6–11 months and
12–59 months of age.

We  calculated variations in incidence by age group and hospi-
tal admission in  the season of interest versus the reference season.
Subsequently, we estimated the incidence rates per 1000 popula-
tion in  each stratum, and, from them, we calculated the relative
risks and their 95% confidence intervals.

The study was  approved by the Independent Ethics Committee
for Research in  Medicines (IECm) of Castellón’s Hospital General
Universitario.

Results

During the time period selected for the pre-post study, a  total of
489 cases of RSV were recorded in  children under 5 years of  age: 285
corresponding to the 2022–23 season and 204 to  that of 2023–24.
In these two  seasons, males made up 57.7% and 54.5% (p  =  0.06); the
mean ages were 11.4 and 20.5 months (p  <  0.001) and the hospital
admission rates, 69.1% and 57.4% (p <  0.001) respectively.

Table 1 shows the number of cases by season, age group and sex.
The percentage of females was lower than that of males, except in
the 6–11-month age group of the 2023–24 season, although with-

Table 1

Recorded cases of  respiratory syncytial virus infection by  epidemiological season in children under 5 years of age by age group and gender in the 2022–23 and 2023–24
seasons.

Age (months) 2022–23 season 2023–24 season p (�2)

Male Female Total % Female Male Female Total %  Female

<6 89 48 137 35% 14 8 22  36% 0.904
6–11 25 13 38 34% 16 18  34  53% 0.112
12–59 61 49 110 45% 78 70 148 47% 0.662
Total 175 110 285 39% 108 96  204 47% 0.062

Table 2

Recorded cases of respiratory syncytial virus infection by epidemiological season in children under 5 years of age by sex and hospital admission from the seasons 2017–18
to  2023–24.

Hospital admission Sex Epidemiological season

2017–18 2018–19 2019–20 2020–21 COVID-19 2021–22 2022–23 2023–24

Not admitted Male 7 9  7 0 17 48 39
Female 14 3  16 0 14 40 48
Total 21 12  23 0 31 88 87

Admitted Male 98 109 71 0 58 127 69
Female 63 82  73 0 50 70 48
Total 161 191 144 0 108 197 117

All Male 105 118 78 0 75 175 108
Female 77 85  89 0 64 110 96
Total 182 203 167 0 139 285 204
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Table  3

Cases of RSV infection in children under 5 years of age registered during the 2022–23 and 2023–24 seasons, by  season, age (3 groups), in total, admitted to hospital and not
admitted.

Hospital admission Age (months) Epidemiological
season

Population Rate per ×1000 RR: 2024 vs 2023  95%
Confidence
intervals

p

2022–23 2023–24 2023 2024 2023 2024 Lower L Upper L

Not admitted <6 33 9 1726 1723 19.1 5.2 0.27 0.13 0.57 0.0002
6–11  10 13 1726 1723 5.8 7.5 1.30 0.57 2.97 0.529
12–59 45 65 14,793 14,651 3.0 4.4 1.46 1.00 2.13 0.050
Total  88 87 18,245 18,097 4.8 4.8 1.00 0.74 1.34 0.983

Admitted <6  104 13 1726 1723 60.3 7.5 0.13 0.07 0.22 <0.0001
6–11 28 21 1726 1723 16.2 12.2 0.75 0.43 1.42 0.320
12–59 65 83 14,793 14,651 4.4 5.7 1.29 0.93 1.78 0.124
Total  197 117 18,245 18,097 10.8 6.5 0.60 0.48 0.76 <0.0001

All <6  137 22 1726 1723 79.4 12.8 0.16 0.10 0.25 <0.0001
6–11  38 34 1726 1723 22.0 19.7 0.90 0.56 1.42 0.643
12–59 110 148 14,793 14,651 7.4 10.1 1.36 1.06 1.74 0.016
Total  285 204 18,245 18,097 15.6 11.3 0.72 0.60 0.86 0.0003

Rates and relative risks (RR) are given with their 95% confidence intervals (lower L [limit]; upper L) and p  values for statistical significance.
Calculations made with: Epidemiology/Biostatistics Tools. Wayne W.  LaMorte, MD,  PhD, MPH. Boston University Medical Campus. https://www.bumc.bu.edu/medlib/
files/2018/06/LaMorte.xls visited.

out reaching statistical significance when compared to the previous
season (p = 0.112). In children under 6 months old there was  an 84%
reduction in cases (from 137 to 22), in  those aged 6–11 months
there was hardly any change and in  those aged 12–59 months there
was an increase of 35% (from 110 to 148). This pattern was simi-
lar, but of a different magnitude, in patients admitted to hospital
and those not admitted. The greatest reduction occurred in  chil-
dren aged under 6 months admitted to  hospital, from 104 to  13, a
reduction of 88%. Table 2 shows cases from 2017 to  18, according
to sex and hospital admission.

The incidence rate of RSV in  children under 5 years of age was
15.6 per 1000 in the 2022–23 season and 11.3 per 1000 in 2023–24.
However, the rates were very heterogeneous by age. In children
under 6 months old, for the two consecutive seasons the rates were
79.4 vs 12.8; in children aged 6–11 months, 22.0 vs 19.7, and in chil-
dren aged 12–59 months, 7.4  vs 10.1. These rates are much lower
than those published by  SiVIRA,2 which is  not surprising if we look
at the different estimation methods. In our study we only consid-
ered laboratory-confirmed cases, and in SiVIRA we extrapolated
cases from the sentinel surveillance system.

The estimated relative risks for each age group and stratified
by hospital admission are shown in Table 3.  Stratification reveals
large differences according to age group and hospital admission.
The risk reduction in the 2023–24 season applied specifically to
the group of children under 6 months old and not  in  the rest. It was
highest in children aged under 6 months admitted to hospital, with
a reduction in the risk of 87%, corresponding to an RR of 0.13 (95%
CI: 0.10–0.25). We  found an increase in incidence in  children aged
12–59 months.

Discussion

The majority of cases recorded in both health departments of
Castellón were male, with mean age 9 months older in  the 2022–23
season than in the 2023–24 season. These data coincide with other
studies of similar characteristics, where in the majority of cases,
58%, were male, and where in  2023–24 there was an increase in
the mean age, although somewhat lower than that identified by
us.9,10

During 2023–24 the overall number of recorded cases decreased
by 28% compared to the previous equivalent season. The decrease
differed greatly according to  age group; maximum in children
under 6 months (84%), followed by the 6–11-month-old group
(10%). However, in older children, aged 12–59 months, there was

a 36% increase in  the number of cases. These findings could be
attributed to the introduction of RSV immunisation with nirse-
vimab in children aged under 6 months during the 2023–24 season.
The reduction in  cases in  this group was  particularly notable in
patients admitted to hospital (88%). The increased incidence in
older children (those aged 1–4 years) could be  related to the
absence of RSV circulation during the pandemic, in other words,
due to the so-called “immunological debt”.11 These results are in
line with the Spanish multicentre study by Lopez-Lacort et al.,6

where they found a  70%–84% reduction in hospital admission in
children aged under 9 months, with the 74% in the Valencia Region
reported by Estrella-Porter et al.,12 with the 90% reported by Moline
et al. in the United States,9 and with others similar reports.12–15

In our  preliminary work,8 the 2023–24 season had not yet con-
cluded, although the results were similar to those reported now,
with an 89% reduction in the number of cases aged under 6  months
admitted to hospital.

The series of RSV cases in  children under 5 years of  age since the
2017–18 season, which includes the period of epidemic pause dur-
ing the pandemic (2020–21 season), revealed an increase in cases
in 2022–23. It was also found that the decrease in the incidence of
cases in children aged under 6 months occurred, very markedly, in
the season analysed here in detail, 2023–24, and not in previous
seasons. The predominance of cases in males seen since 2017–18,
except in  2019–20, is  a  factor we did not thoroughly investigate in
this study, but which certainly deserves further attention.

The more refined analysis presented here, that is, that of rel-
ative risks estimated from seasonal incidence taking into account
population denominators, resulted in  the same findings. A statis-
tically significant reduction in  the risk of hospital admission was
only found in children aged under 6 months, the target population
of the nirsevimab immunisation programme. Again, higher among
those admitted to hospital than those not admitted.

This study had a  number of limitations. First of all, these are
the results of an ecological study and they therefore have to be
interpreted from that perspective, avoiding the ecological fallacy.
Secondly, there is  no control population under 6 months of age out-
side the nirsevimab immunisation programme. However, the risk
reduction has been detected specifically in the target population
and not  in older children outside the immunisation programme,
with no change in  screening and diagnostic criteria between the
season of interest (post) and the comparison season (pre). Lastly,
as there is no data on the severity of illness in the children admitted
to  hospital, it is not possible to distinguish between admissions as a
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direct consequence of the severity of the illness and those admitted
to prevent potential deterioration in their health status during the
RSV infection.

In conclusion, these results support the positive impact of
systematic passive immunisation with nirsevimab during the
2023–2024 season in  children aged under 6 months to prevent
infection, especially RSV-related hospital admission.
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