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Introduction

Respiratory Syncytial Virus (RSV) is a single-stranded 
RNA virus belonging to the Paramyxoviridae family, 
with two main antigenic subtypes (A and B). RSV is a 
seasonal virus with epidemiology that strongly depends 
on the climatic zone concerned; in temperate regions of 
the Northern Hemisphere, it generally circulates from 
October to early May, with a typical peak between 
December and February [1].
RSV appears to be the most common etiological 
agent identified in respiratory infections among young 
children, with greater severity in infants up to 24 months, 
probably due to incomplete lung and immune system 
development. RSV disease is often not self-limiting 
and may have long-term consequences, as suggested 
by the fact that approximately 30-40% of children with 
previous bronchiolitis-related hospitalisations are likely 
to experience recurrent episodes of bronchospasm and 
asthma as long-term complications [2, 3]. 
All newborns are at risk of developing Lower 
Respiratory Tract Infection with RSV (RSV-LRTI), 

mainly due to seasonality and being under one year of 
age. Other risk factors include prematurity, congenital 
heart malformations/diseases (CHD), chronic lung 
disease (CLD), bronchopulmonary dysplasia (BPD), 
and other severe conditions that compromise the 
immune and neuromuscular systems  [2, 4]. However, 
research conducted by the Centers for Disease Control 
and Prevention (CDC) in the United States, confirmed 
by recent studies conducted in Italy, revealed that almost 
90% of infants hospitalised for RSV and up to 90% of 
infants with a lower respiratory tract infection seen on 
an outpatient basis were born at term and in apparently 
normal health [5, 6]. 
Globally, RSV causes a significant burden of respiratory 
disease annually, with 33 million cases of Lower 
Respiratory Tract Infections (LRTIs) requiring outpatient 
medical care and 3.6 million hospital admissions, 
causing more than 100,000 deaths, including more than 
26,000 in hospital settings [7]. 
In Europe, RSV causes, on average, about 250,000 
hospitalisations in children under five years of age, 
with most cases occurring in children under one year 
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Summary

Introduction. Respiratory Syncytial Virus (RSV) predominantly 
affects young children, with a peak incidence in temperate regions 
of the northern hemisphere from October to May. Children under 
24 months of age are particularly vulnerable because of the imma-
turity of their lungs and immune systems, often leading to severe 
respiratory infections. The World Health Organization (WHO) 
recognizes RSV as a global health priority. Recently, Nirsevimab, 
a long-acting monoclonal antibody (mAb), was authorised to pre-
vent RSV disease in infants. 
Methods. Our narrative review brings together the effectiveness 
data of Nirsevimab available in the literature, highlighting the 
strengths and weaknesses of the published studies and the preven-
tion opportunities represented by the new preparation. 
Results. All reviewed studies provide evidence for the effectiveness 

of immunisation with Nirsevimab in real-world settings, beyond 
the controlled conditions of clinical trials, and highlight its safety 
and feasibility. Nirsevimab significantly reduces RSV hospitalisa-
tions and Intensive Care Unit (ICU) admissions. High coverage 
and high efficacy of immunisation have been reported, although 
supply issues and variability in studies present challenges. 
Conclusions. Continued research and surveillance are critical to 
understanding the long-term effectiveness of Nirsevimab. Overall, 
available data provide valuable insights into the efficacy, safety, 
and impact of immunisation with Nirsevimab in preventing severe 
RSV infections in infants, highlighting its potential to reduce the 
burden of RSV-related hospitalisations and improve paediatric 
health outcomes.
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of age. Epidemiological studies conducted in Italy have 
shown an increased incidence of RSV infections and an 
increased need for Paediatric Intensive Care (PICU), 
especially in infants ≤ 3 months [8, 9]. According to the 
Italian RespiVirNet surveillance network, during the 
2022-2023 influenza season, RSV caused 49.1% and 
22.3% of influenza-like illnesses in children under 2 
years of age and between 2 and 4 years of age [10]. 
A recent study conducted in the winter season 
2022-2023, described a baseline of the RSV disease 
burden in primary care in Italy prior to the introduction 
of upcoming immunization strategies. Specifilly, fifty-
five paediatricians from five Italian regions collected 
nasal swabs from 650 children under 5 years of age with 
acute respiratory infections (ARI). The results showed 
37.8% of ARI cases were RSV-positive, with subtype B 
comprising 65.4%. RSV-positive children were younger 
and had symptoms lasting 11.47 ± 6.27 days. RSV-A 
cases required more paediatric visits than RSV-B. The 
impact included 53% of children missing school, 46% 
of parents losing workdays, and 25% of families facing 
extra costs [11].
In the 2023-2024 season, the total number of RSV-
positive samples corresponded to 4,341 on a total of 
15,684 ARI positive samples, with a clear prevalence in 
the 0-2 age group [12]. 
Given the substantial clinical burden in terms of morbidity 
and mortality, RSV disease is recognised by the World 
Health Organisation (WHO) as a global public health 
priority  [13]. In 2016, the WHO Strategic Advisory 
Group on Immunisation recommended that efforts be 
made to identify and address gaps in evidence needed 
for regulation, pre-qualification, and policy guidance 
for RSV prevention interventions, including maternal 
and paediatric immunisation with RSV vaccines and 
passive childhood immunisation with long-acting RSV 
monoclonal antibodies (mAb) [14].
Palivizumab, the first mAb approved in 1999, requires 
monthly injections at a dose of 15 mg/kg body weight 
to provide protection during the typical 5-month RSV 
season. This drug is only recommended for high-risk 
infants in a limited age group, leaving most children 
vulnerable to RSV infection [6, 15]. 
Between 2022 and 2023, two novel products received 
authorisation to prevent RSV disease in neonates: 
Nirsevimab and a bivalent recombinant vaccine.
Nirsevimab, a long-acting mAb, was licensed to prevent 
lower respiratory tract disease caused by RSV in infants 
and children during their first RSV season  [16, 17]. 
The recombinant bivalent RSVpreF vaccine has been 
approved for administration during pregnancy to prevent 
lower respiratory tract disease in children from birth to 6 
months of age [18, 19]. 
European Centre for Disease prevention and Control 
(ECDC), WHO and the Italian Guidelines on the 
Management of RSV Bronchiolitis identified 
Nirsevimab as a promising preventive strategy that 
could soon be included in routine immunisation 
programs to protect all infants and children during their 
first RSV season [2]. 

This narrative review describes the available 
effectiveness data of Nirsevimab, highlighting the 
strengths and weaknesses of the published studies and 
the prevention opportunities represented by the new 
preparation.

Methods

This narrative review is structured into three main 
sections: the characteristics of the Nirsevimab 
(MEDI8897) and available efficacy studies, real-world 
effectiveness data and trials in Progress. 
In the first section, we reported the main technological 
characteristics and some clinical practice aspects 
(dosage, administration, and usage recommendations). 
Moreover, we synthetically described the available 
efficacy studies, identified through the same search 
performed for effectiveness studies and described below.
The second section represents the core of our work and 
summarises all the available evidence on the real-world 
effectiveness of Nirsevimab.
The references for this article were identified through 
PubMed, GoogleScholar and Clinicaltrials.gov with the 
search terms: “effectiveness”, “efficacy”, “real-world”, 
“Nirsevimab”, “Beyfortus”, “Respiratory Syncytial 
Virus” and “RSV”, over the period from 2000 until the 
end of June 2024.
In the third section, we discussed ongoing clinical trials 
evaluating the efficacy and effectiveness of Nirsevimab: 
the search was performed on Clinicaltrials.gov with the 
methodology described above.

Results and discussion

Nirsevimab (MEDI8897)
Nirsevimab, marketed under the brand name Beyfortus® 
and manufactured by AstraZeneca, is distributed by 
Sanofi Pasteur, Inc [16, 20, 21]. 
It is indicated for infants and children up to 12 months 
of age and for children at increased risk of RSV up to 24 
months. Safety and efficacy in children over 24 months 
have not been established.
Nirsevimab is not indicated for pregnant or lactating 
individuals or those with reproductive potential. Clinical 
studies have shown that neither race nor increased 
susceptibility to severe RSV significantly affects the 
pharmacokinetics of Nirsevimab [16, 20].

Structure
Nirsevimab is a human G1 kappa-type monoclonal 
antibody (IgG1κ) produced in animal cells using 
recombinant DNA technology and designed to have 
sustained action [22]. 
It provides passive immunity against RSV infections 
by binding to a highly conserved epitope within 
the Ø site of the pre-fusion conformation (PreF) of 
the RSV fusion protein (F) inhibiting viral fusion 
and thus preventing virus entry into the host cell. 
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The  enhanced  neutralising activity of Nirsevimab is 
due to the addition of the triple amino acid substitution 
M252Y/S254T/T256E (YTE) to the crystallisable region 
of the fragment (Fc). This modification extends the serum 
half-life in vivo approximately 3-fold (average 71 days), 
allowing a single intramuscular injection of Nirsevimab 
to provide protection for an entire RSV season [23, 24] 
(Fig. 1).

Dosage, administration, and usage recommendations

Nirsevimab is available in sterile prefilled syringes of 
50 mg/0.5 ml or 100 mg/ml, without preservatives, for 
intramuscular injection. The dosage is weight-based: for 
infants and children weighing < 5 kg, the recommended 
dose is 50 mg; for children weighing > 5 kg, the 
recommended dose is 100 mg [20].
The Advisory Committee on Immunisation Practices 
(ACIP) and the American Academy of Pediatrics (AAP) 
recommend 1 dose of Nirsevimab for all children 
<8 months of age during or entering their first RSV 
season  [25, 26]. The same recommendations are also 
suggested by the European Medicines Agency (EMA) 
and the Italian Medicines Agency (AIFA) [16, 17].
Children born shortly before or during the RSV season 
are recommended to receive their initial dose of 
Nirsevimab within the first week of life, either before 
hospital discharge or during their first outpatient visit. 
For those eligible by age who have not yet received a 
dose, administration is advised at any point during the 
season [25, 27]. 
The AAP also recommends administering Nirsevimab to 
children between 8 and 19 months of age during their 
second RSV season. However, providers may decide to 
administer the drug up to 24 months of age for those 

children considered to be at higher risk. Children who 
received less than five doses of Palivizumab during 
the season should switch to one dose of Nirsevimab, 
and those entering the second RSV season after 
receiving Palivizumab in the first season should receive 
Nirsevimab, otherwise continue with Palivizumab. A 
child receiving Nirsevimab should not concurrently 
receive Palivizumab in the same season [26]. 
For children at increased risk of severe RSV disease 
entering their second RSV season (up to 24 months 
of age) or children undergoing cardiac surgery 
with cardiopulmonary bypass, an additional dose 
of 200 mg (two 100 mg IM injections administered 
simultaneously) is recommended [20]. The AAP defines 
children at consistently increased risk as severely 
immunocompromised children, those with cystic 
fibrosis, children with severe or chronic premature lung 
disease (for which they required medical support in the 6 
months preceding the RSV season) or those at increased 
risk of developing severe RSV disease because they live 
in communities in remote areas [26-28] (Tab. I).

Potential adverse effects

Nirsevimab may cause common adverse effects such as 
pain, swelling, hardness, or redness at the injection site 
and rashes in the first 7-14 days after administration. 
Rare adverse effects include hypersensitivity reactions, 
such as anaphylaxis, and thrombocytopenia. Severe 
allergic reactions observed with other mAb products 
may manifest with symptoms such as malaise, headache, 
arthralgias, muscle weakness, severe skin rashes, 
urticaria, swelling of the face, difficulty swallowing 
or breathing and blue discolouration of the lips or 
nails [16, 22, 29].

Fig. 1. Mechanism of action of Nirsevimab. A) Ø site of the PreF of the RSV fusion protein (F). B) The addition of the triple amino acid sub-
stitution M252Y/S254T/T256E (YTE) to the crystallisable region of the fragment (Fc).
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Contraindications and co-administration with other drugs
Nirsevimab is contraindicated in children who have 
experienced severe hypersensitivity reactions to the 
active substance or its excipients. Caution should 
be exercised in children with bleeding disorders, 
thrombocytopenia, coagulation disorders, or on 
anticoagulant therapy [16, 20]. 
Since Nirsevimab is a mAb, that generates an RSV-
specific passive immunisation, it is not expected to 
interfere with the active immune response generated by 
concomitantly administered vaccines. Clinical studies 
show that the safety and reactogenicity profile of 
concomitantly administered vaccines is similar to that of 
vaccines administered individually, although experience 
with co-administration is limited. Therefore, Nirsevimab 
can be administered concomitantly with childhood 
vaccines [30].

Efficacy Studies
Several clinical trials have studied the efficacy of 
Nirsevimab: NCT02878330 (2016-2018)  [22]; 
NCT03979313 - MELODY (2019-2023)  [29, 31]; 
NCT03959488 - MEDLEY (2019-2023)  [32] and 
NCT04484935 - MUSIC (2023) [33].
The study NCT02878330 (randomised, double-blind, 
placebo-controlled phase 2b study), conducted in 
the USA, confirmed a 78.4% (95%  CI: 51.9-90.3) 
reduction in the incidence of RSV-associated LRTIs 
and hospitalisations and a 70.1% (95%  CI: 52.3-81.2) 
reduction in physician-assisted LRTIs in healthy preterm 
infants of Gestational Age (GA) between 29 and 35 
weeks at their first RSV season [22]. 
The phase 3 of the MELODY (NCT03979313) study 
examined the efficacy of Nirsevimab in infants born 
at a gestational age of at least 35 weeks who were not 

eligible for RSV prophylaxis with Palivizumab. In the 
first cohort, the efficacy against physician-assisted RSV-
associated LRTI was 74.5% (95% CI: 49.6-87.1)  [29]. 
In the secondary exploratory cohort, the efficacy against 
hospitalisation for RSV-associated LRTI was 76.8% 
(95% CI: 49.4-89.4) and the efficacy against very severe 
RSV-associated LRTI attended by a physician was 
78.6% (95% CI: 48.8-91.0) [31].
A comparison of safety, tolerability and pharmacokinetics 
of Nirsevimab and Palivizumab, was evaluated in 
preterm infants in their first RSV season, as well as in 
infants with CLD and CHD in their first and second 
RSV season, in the phases 2/3, randomised, double-
blind study, NCT03959488-MEDLEY. The incidence 
of adverse events was similar between treatment groups 
and cohorts [32].
In the Simoes analysis, the efficacy of Nirsevimab 
was evaluated using a weight-based dosing regimen in 
infants born between 29 weeks gestational age and term. 
A total of 2,350 infants (1,564 in the Nirsevimab group 
and 786 in the placebo group) were included in the phase 
2b and MELODY studies. Nirsevimab demonstrated 
significant efficacy compared to placebo in the primary 
endpoint of LRTI associated with physician-assisted 
RSV, with a relative risk reduction of 79.5%. In infants 
with risk conditions such as chronic pulmonary disease, 
CHD, or extreme preterm delivery (MEDLEY), serum 
exposures to Nirsevimab were like those of the general 
study population, with above-target exposures in more 
than 80% of cases [34].
The MUSIC study (NCT04484935) is a 12-month 
Phase 2 study in which a single dose of Nirsevimab 
was administered. This uncontrolled, open-label study 
was conducted to examine safety, pharmacokinetics, 
and the occurrence of anti-drug antibodies (ADA) 

Tab. I. Dosage, administration, and usage recommendations. 

Patient Type Schedule Notes

Infants < 8 months at first RSV season* and < 5 kg 50 mg For infants born just before or during the RSV 
season (within the first week of life), it is advisable to 
administer the dose before discharge from the hospital 
or during their initial outpatient visit

Children < 8 months at first RSV season and ≥ 5 kg 100 mg

Children between 8 and 19 months to second RSV 
season

1 dose**
(50 or 100 mg)

Recommended for the second RSV season but may be 
given up to 24 months of age for children considered 
at high risk

Children who have received fewer than five doses 
of Palivizumab during the season

1 dose**
(50 or 100 mg)

It is recommended to switch to Nirsevimab if not 
enough doses of Palivizumab have been received

Children entering the second season of RSV after 
receiving Palivizumab in the first season

1 dose**
(50 or 100 mg)

It is recommended to switch to Nirsevimab in the 
second season; otherwise, continue with Palivizumab

Children who have received Palivizumab (less than 
five doses) and can receive Nirsevimab

1 dose**
(50 or 100 mg)

Giving one dose of Nirsevimab instead of additional 
doses of Palivizumab is recommended

Children £ 24 months at high risk of severe RSV 
disease in their second RSV season or undergoing 
cardiac surgery/cardiopulmonary bypass

2 doses**
(50 or 100 mg each)

Two doses were administered simultaneously.
In children undergoing cardiac surgery/
cardiopulmonary bypass who have received a first 
dose within 90 days, the additional dose should 
be administered as soon as the child is stable after 
surgery [16]

* In temperate regions of the Northern Hemisphere, the RSV season typically spans from October to early May, experiencing its peak between December 
and February. ** 1 dose 50 mg/0.5 ml for children < 5 kg; 1 dose 100 mg/ml for children ≥ 5 kg.
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in immunocompromised children aged ≤ 24 months. 
It  was observed that children who were ADA-positive 
at day 361 tended to have lower Nirsevimab levels than 
those who were ADA-negative, especially between day 
151 and day 361, suggesting an influence of ADA on 
pharmacokinetics.
Nirsevimab serum concentrations at day 151 were like 
those shown to be effective in preventing RSV LRTI in 
healthy patients enrolled in the Phase 3 MELODY study. 
In addition, some children with underlying conditions 
involving protein loss showed a rapid decline in serum 
concentrations of Nirsevimab [33].

Real-world effectiveness data
The EMA approved the use of Nirsevimab shortly before 
the 2022-2023 RSV season (one year before the US FDA 
authorisation). Due to the short period between the EMA 
authorisation and the start of the RSV season, public 
health policies on universal immunisation of newborns 
have not been finalised. This delay has postponed the 
implementation in the relevant European countries until 
the 2023-2024 season [16]. 
However, during the 2022-2023 RSV season, a phase 
3b efficacy study under real-world conditions on 
Nirsevimab - HARMONIE (NCT05437510) [35] - was 
initiated involving several European countries: the UK, 
France, and Germany. This pragmatic study evaluated 
Nirsevimab in the prevention of hospitalisation due 
to RSV-associated LRTI in neonates. Infants with 
gestational age ≥ 29 weeks were randomised openly 
in a 1:1 ratio to receive a single dose of Nirsevimab 
(<  5 kg 50 mg; ≥ 5 kg 100 mg) or no intervention 
(standard of care) before or during the RSV season. 
In the primary analysis of 8,058 healthy infants, an 
efficacy of 83% (95%  CI: 67.8-92.0) was observed 
against hospitalisations for RSV-related LRTIs and 
76% (95%  CI: 32.8-92.9) against very severe LRTIs 
confirming consistency with the efficacy endpoints of 
randomised clinical trials. Furthermore, 58% (95% CI: 
39.7-71.2) efficacy prevented real-world hospitalisation 
for all causes of LRTIs [35].
For the 2023-2024 RSV season, the global implementation 
of Nirsevimab was very successful in several countries. 
In Europe, France and Spain were the first countries to 
adopt a seasonal program. For logistical convenience, 
the UK opted for an annual immunisation programme 
with mAb or maternal vaccination. In the US, the CDC 
recommend the seasonal use of Nirsevimab or maternal 
vaccination against RSV, with no clear preference for 
one method over the other [36]. 
Early results on the effectiveness of Nirsevimab come 
from Luxembourg  [37], Spain  [38-43], the US  [44], 
France [45], and Italy [46] (Tab. II).

Luxembourg
In July 2023, the Luxembourg Infectious Diseases 
Advisory Group recommended prophylaxis with one 
dose of Nirsevimab in all infants born between October 
1, 2023, and March 30, 2024 (weeks 39/2023 - 13/2024); 
infants born between 1 January and 30 September 

2023 for catch-up immunisation; and children under 
2 years of age with risk factors for severe respiratory 
infections. A national immunisation campaign followed 
this recommendation in October 2023. Vaccination 
coverage was calculated weekly by dividing the doses 
of Nirsevimab administered in hospital maternity and 
neonatology wards by the number of births during 
the corresponding period. Between October and mid-
December 2023, national coverage was estimated at 
84% (1277 doses per 1524 births), varying from 66% 
to 94% between maternity wards, with no reports of 
adverse events associated with immunisation. However, 
in other contexts, coverage could not be monitored due 
to the absence of a vaccination register.
Results: by comparing weeks 39-52/2022 with the same 
weeks of the 2023/2024 RSV season, a reduction of 
38% in cases of hospitalisation for RSV infection was 
observed in children under 5 years of age (389 cases in 
2022 and 241 cases in 2023) and 69% in infants under 
6 months of age compared to the previous season (232 
(59.6%) in 2022 and 72 (29.9%) in 2023). In particular, 
during the study periods, the average age of children 
hospitalised in 2023 was significantly higher than in 
2022 (14.4 months in 2023 compared to 7.8 months in 
2022). Of the children admitted in 2023, 213 (88.4%) 
had not been immunised with Nirsevimab, and of 
these 47 (65.3%) were aged ≤ 6 months. The average 
length of hospital stay was significantly reduced in 
2023 compared to 2022, especially in infants aged 
≤  6 months, as well as in the total number of RSV-
related hospitalisation days. In 2023, most infants who 
required oxygen supplementation or high-flow nasal 
therapy had not been immunised. The proportion of 
hospitalised children under 5 years of age admitted to 
PICUs decreased from 9.3% (36/389) in 2022 to 6.2% 
(15/241) in 2023.
Strengths: this study provides the first solid evidence 
that immunisation with Nirsevimab protects infants 
against severe RSV disease in the context of relatively 
high immune coverage, as previous clinical studies have 
shown similar efficacy of Nirsevimab against LRTIs 
caused by RSV only in healthy patients.
Limitations: the comparison was only made between 
two seasons, hence it would be important to examine a 
broader period. Furthermore, the intensity of the 2022 
epidemic could be influenced by the reduced circulation 
of RSV due to immunity depletion [37]. 

Spain

At the end of September 2023, Spain introduced 
universal prophylaxis against RSV in its national 
immunisation program for all infants born on or after 1 
April 2023 [38]. Consequently, most of the effectiveness 
results stem from this country.
The initial results originate from a hospital-based 
multicentre active surveillance conducted in nine 
hospitals across three autonomous regions in Spain 
(five hospitals in Valencia, three in Murcia, and one in 
Valladolid) [38]. The study population included all infants 
born on or after 1 April 2023 eligible for immunisation 
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Tab. II. Real-world effectiveness data with a single dose of Nirsevimab.

Country Study Details Population Main Results Strengths

Luxembourg

Ernst et al. 
2024 [36]

Paediatric RSV-H 
in children ≤ 5 
years

Infants born 
between Oct. 1, 
2023, and Mar. 31, 
2024: N = 1524

4 hospitals, the 
entire country

nIC coverage with Nirsevimab from 
Oct to mid-Dec.: 1277/1524 (84%)
Reduction in RSV-H: children ≤ 5 years 
-38%, infants < 6 months -69%
Reduction in the proportion of 
hospitalised children < 5 years in 
PICUs: 2022: 36/389 (9.3%), 2023: 
15/241 (6.2%)
Increase in the average age of 
children hospitalised in 2023: 7.8 
months in 2022, 14.4 months in 2023

First real-world data on the 
effectiveness of Nirsevimab in 
protecting infants from severe 
RSV disease

Spain

Lopez-Lacort et al. 
2024 [38]

Paediatric RSV-
LRTI-H in infants 
< 9 months

Infants during their 
first RSV season 
(born on or after 
Apr. 1, 2023)
N = 15676

9 hospitals, 3 
regions (Valencia, 
Murcia, Valladolid) 

nIC with Nirsevimab ranges from 
78.7% to 98.6% 
Effectiveness in preventing RSV-LRTI-H 
in infants < 9 months: 70.2% (95% CI: 
38.3-88.5)
Valencia: 69.3% (95% CI: 36.4-86.2), 
Murcia: 86.9% (95% CI: 77.1-92.9), 
Valladolid: 97.0% (95% CI: 87.7-99.6)
Effectiveness in preventing LRTI-
negative RSV admissions: 32.4% 
(95% CI: -27.5-63.4).
Reduction in RSV-H in infants: 70.2% 
(95% CI: 38.3-88.5)

Uniform methodology to detect 
hospitalised RSV cases in three 
Spanish regions
Simultaneous use of screening 
approach and test-negative 
design
Active surveillance of respiratory 
infections in all nine hospitals

Ezpeleta et al. 
2024 [39] 

Paediatric RSV-H 
in children born in 
Navarra

Infants born 
between Oct. 2023 
and Jan. 2024 
N = 1771

All hospitals, 1 
region (Navarra)

nIC with Nirsevimab from Oct 2023 to 
Jan.2024: 1083/1771 (92%)
Effectiveness in preventing RSV-H in 
infants: 88.7% (95% CI: 69.6-95.8)
Reduction in the risk of RSV-H: 
Immunised 8/1083 (0.7%), Non-
immunised 8/94 (8.5%)
Reduction in the risk of RSV-ICU 
admission: Immunised 3/1083 (0.3%), 
Non-immunised 2/94 (2.1%)
Vaccination of infants born from 
Sep. 2023 to Jan. 2024 prevents one 
hospitalisation per 15.3 immunized 
infants and avoids 77.5% (95.4/121.5) 
of the hospitalisations

Effectiveness and impact of 
the prospective immunisation 
strategy against RSV-H
Provides a benchmark to 
compare the effectiveness of 
different immunisation strategies 
against RSV

Martinón-Torres 
et al. 2023 [37] 

Mallah et al. 
2024 [40]

Ares-Gómez et al. 
2024 [41]

Paediatric RSV-
LRTI-H in children
Very severe 
RSV-LRTI ICU 
admissions
LRTI admission for 
all causes

Infants born 
between Sep. 25, 
2023, and Mar. 31, 
2024
N = 10259

14 hospitals, 1 
region (Galicia) 

nIC with Nirsevimab ranges from 
81.4% to 97.5%
Effectiveness in preventing RSV-LRTI-H 
in infants: 82.0% (95% CI 65.6-90.2%) 
Reduction in the risk of RSV-
LRTI-H: Immunised 30/9408 (0.3%), 
Non-immunised 16/851 (1.9%)
Effectiveness in preventing RSV-LRTI-H 
in ICU: 86.9% (95% CI 69.1-94.2%) 
Reduction in the risk of RSV-LRTI 
ICU admission: Immunised 15/9408 
(0.16%), Non-immunised 10/851 
(1.18%)
Average RSV-LRTI-H prevented per 
1000 infants: 407 (Effectiveness: 
89.84%)

Rapid and effective 
implementation of Nirsevimab in 
the Galician neonatal population
A robust information and 
education campaign and 
a flexible booking system 
facilitated high adherence
Demonstration of Nirsevimab’s 
effectiveness in preventing 
RSV-LRTI-H and hospitalisations 
for all causes, consistent with 
previous clinical and real-world 
studies [28, 34, 38]

Coma et al. 
2024 [42]

Effectiveness 
against:
RSV infection
Primary care 
attended 
bronchiolitis
Viral Pneumonia
Hospital 
Emergency Visit
Hospital 
admission
ICU admission 

Infants born 
between Apr. and 
Sep. 2023 
N = 26525

All hospitals, 1 
region (Catalonia) 

nIC with Nirsevimab: 23127/26525 
(87.2%)
Reduction in the risk of RSV-related 
hospital and ICU admissions:
Hospital admission: 87.6% (95% CI: 
82.1-91.4%) 
ICU admission: 90.1% (95% CI: 
76.3-95.9%)
Reduction in the risk of:
RSV Infection: 68.9% (95% CI: 
51.7-80%) 
Primary care attended bronchiolitis: 
48.1% (95% CI: 42.4-53.3%)
Viral Pneumonia: 60.7% (95% CI: 
24.2-79.7%)
Hospital Emergency Visit: 55.4% 
(95% CI: 48.4-61.5%)

Use of an integrated database 
allowing comprehensive analysis 
of the impact of the Catalan 
immunisation program on 
the reduction of RSV-related 
outcomes
The analysis included a wide 
range of outcomes, offering a 
comprehensive evaluation of 
the efficacy of Nirsevimab across 
different levels of healthcare



A. ORSI ET AL.

E178

with Nirsevimab during their first RSV season, totalling 
15,676 infants (6.4% of the Spanish child population 
eligible for immunisation). The surveillance period 
was from 1 October 2023 to 31 December 2023 or 10 
January 2024, depending on the hospital.
Results: a total of 166 LRTI admissions were included, 
of which 95 were positive for RSV and 73 were between 
0 and 3 months old. Among all 95 RSV cases, 56 
(59%) had received immunisation. Population coverage 
with Nirsevimab was high, varying from 78.7% to 
98.6% depending on the hospital. The effectiveness of 
immunoprophylaxis with Nirsevimab was assessed by 
region, resulting in 69.3% (95% CI: 36.4-86.2), 86.9% 
(95% CI: 77.1-92.9), and 97.0% (95% CI: 87.7-99.6) in 
Valencia, Murcia, and Valladolid, respectively. By using 
a test-negative design (TND), the immunisation odds 
of infants testing RSV-positive by PCR (N = 77) were 
compared to those of infants who tested negative (N = 71). 
The overall effectiveness of Nirsevimab in preventing 
RSV-LRTI hospitalisations was 70.2% (95% CI: 38.3-
88.5). In a sensitivity analysis, the effectiveness in 
preventing LRTI-negative RSV admissions was 19.6% 
(95%  CI: -180.8-82.3) in Valencia, 27.5% (95%  CI: 
-47.3-66.2) in Murcia and, considering both regions, 

32.4% (95% CI: -27.5-63.4). Data from Valladolid was 
not included due to the lack of RSV-negative cases.
Strengths: the study integrated data from three Spanish 
regions using a uniform methodology to detect 
hospitalised RSV cases. A screening approach and a 
TND were applied simultaneously, including cases with 
a negative outcome. Nirsevimab coverage in the eligible 
cohorts in the participating regions was high in the first 
three months, averaging around 90%, and effectiveness 
estimates in immunisation candidate infants (under 
9 months of age) were above 70%. In addition to the 
clinical trial data, a significant reduction in RSV-related 
hospitalisations in infants under real-world conditions, 
was demonstrated. Active surveillance of respiratory 
infections in all nine hospitals provided reliable estimates 
of Nirsevimab’s effectiveness.
Limitations: variations in RSV circulation, hospital 
admission policies, and case definitions between 
hospitals and regions influenced the reported 
effectiveness estimates. Due to the short period since the 
implementation of the immunisation program and the 
limited number of cases, it was not possible to assess 
regional effectiveness using the TND [39]. 
A second Spanish study aimed to examine the 

Tab. II. Real-world effectiveness data with a single dose of Nirsevimab.

Country Study Details Population Main Results Strengths

United States

Moline et. Al 
2024 [43]

RSV-H among 
infants in their 
first RSV season

Infants born after 
Oct. 1, 2023, or 
aged less than 8 
months on Oct. 1, 
2023, N = 699

7 paediatric 
academic medical 
centres (Missouri, 
Ohio, New York, 
Washington, Texas, 
Pennsylvania, 
Tennessee) 

nIC with Nirsevimab: High- Risk 
conditions 46% (18/39), No risk 
conditions 6% (41/660)
Reduction in RSV-H: 90% (95% CI: 
75-96%) 
Time elapsed between Nirsevimab 
administration and onset of ARI 
symptoms:
7-127 days; Median= 45 days 
(IQR = 19-76 days)

Inclusion of infants according to 
a standardised definition of ARI, 
ensuring uniformity of inclusion 
criteria
Systematic testing for the 
presence of RSV reduces the 
risk of misdiagnosis or missed 
diagnosis

France

Paireau et al. 
2024 [44]

RSV bronchiolitis 
hospitalised in 
ICU from Sep. 15, 
2023, to Jan. 31, 
2024 (TND)

Infants (0-8 
months) admitted 
to ICU in the period 
Sep. 15, 2023, to 
Jan. 31, 2024
N = 288

20 PICUs, 
metropolitan 
areas of the entire 
country 

nIC with Nirsevimab: 58/288 (20.1%)
Effectiveness in preventing severe RSV 
bronchiolitis in neonates admitted to 
the PICU: 75.9% (95%CI 48.5-88.7%)

Use TND to quickly estimate 
effectiveness based on 
surveillance data, reducing 
confounding bias and providing 
meaningful results

Italy

Consolati et. Al 
2024 [45]

RSV-H among 
infants in their 
first RSV season 
2023-2024

Infants born 
between May 1, 
2023, and Feb. 15, 
2024, N = 537

1 hospital, 1 region 
(Valle d’Aosta)

nIC with Nirsevimab: in RSV season 
77/89 (86%), out of RSV season 
292/448 (65%)
Reduction in hospitalisation cases 
for RSV bronchiolitis: -54% (47 cases 
in 2022-2023 season vs 18 cases in 
2023-2024)
Hospitalisations for bronchiolitis 
during the RSV season 2023-2024 
after Nirsevimab introduction: Treated 
with Nirsevimab 0/369 (0%), No 
Prophylaxis 14/168 (8.3%)

Demonstration of the 
effectiveness and safety of 
universal prophylaxis with 
Nirsevimab in infants, with a 
marked reduction in the risk of 
RSV-H 

RSV-H: RSV-related hospitalisation; RSV-LRTI-H: RSV-LRTI paediatric hospitalisation; nIC: neonatal immunisation coverage.
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effectiveness of Nirsevimab was conducted in the region 
of Navarra  [40]. Also, in Navarra, immunoprophylaxis 
with Nirsevimab was publicly funded and it was offered 
prospectively to all infants born in maternity wards 
between October 2023 and January 2024 and to those 
born abroad but residing in Navarra during the period 
under review. The follow-up of infants ended after two 
consecutive weeks without hospitalisation for RSV or 
after eight weeks without further hospitalisation (28 
January 2024). The study design included an analysis of 
epidemiological and immunisation data, a prospective 
cohort to assess the effectiveness of Nirsevimab, and an 
integration of the results to compare the immunisation’s 
impact with other strategies. The proportion of 
hospitalisations for confirmed RSV infection in infants 
was calculated according to immunisation status with 
Nirsevimab.
Results: of the 1,177 infants examined, 1,083 (92.0%) 
received Nirsevimab and 21 went to the emergency 
room for RSV infection (11 immunised and 10 not). 
Only 16 babies were hospitalised (8 immunised and 8 
not) and of these, 3 immunised and 2 non-immunised 
babies were transferred to intensive care. The estimated 
effectiveness of Nirsevimab was 88.7% (95% CI: 69.6-
95.8), with a significantly lower risk of hospitalisation 
for RSV in immunised (8/1083) infants than in non-
immunised (8/94) infants (0.7% and 8.5%, respectively). 
Vaccination of infants born between September 2023 
and January 2024 prevents one hospitalisation per 
15.3 vaccinated infants and avoids 77.5% (95.4/121.5) 
hospitalisations. In a prospective analysis combining the 
immunisation of babies born from September to January 
and the recovery of those born from April to August, the 
estimate was 81.8% (94.4/115.3). These results support 
immunisation with Nirsevimab at birth, to prevent 
severe RSV infections and alleviate paediatric hospital 
resource overload. The absence of reported adverse 
effects confirms the safety of this immunoprophylaxis.
Strengths: the study evaluates the efficacy of Nirsevimab 
and the impact of the use strategy against RSV-related 
hospitalisations, providing an important evaluation of the 
effectiveness of this immunoprophylaxis. The efficiency 
of the prospective immunisation strategy is evident, as 
only few doses of Nirsevimab were sufficient to prevent 
hospitalisation. Although the study’s statistical power 
was limited by the low number of parents who refused 
vaccination, it allowed accurate estimates to be obtained. 
These results provide a good benchmark for comparing 
the effectiveness of passive immunisation of children and 
vaccination of pregnant women with new RSV vaccines.
Limitations: the absence of complete information 
on comorbidities and prematurity for all infants may 
influence the study to evaluate the efficacy of Nirsevimab 
and the impact of the use strategy against RSV-related 
hospitalisations, providing an important evaluation of 
the effectiveness of this immunoprophylaxis. Overlaps 
with other high-risk groups were not considered, limiting 
the understanding of efficacy in these populations. The 
potential impact of immunoprophylaxis was estimated 
considering immunisation coverage and the observed 

epidemiological pattern, which may vary in future years. 
There is the possibility of variability in the distribution 
of childhood hospitalisations for RSV according to 
the month of birth, but extending immunoprophylaxis 
to children born in different months could cover a 
significant proportion of infants at risk. Although the 
study was conducted in a specific region and season, 
the results could be valid for other similar scenarios. 
The analysis of emergency room patients may be 
biased due to intermittent routine testing for RSV, 
although the results are consistent with other findings of 
hospital admissions. Finally, while the effectiveness of 
immunoprophylaxis is high, the cost of Nirsevimab may 
require economic evaluation to determine the optimal 
use strategy in different national settings.
The NIRSE-GAL (NCT06180993) study is an 
impressive prospective longitudinal initiative in the 
Galicia region, Spain, with a follow-up period of three 
years [38, 41, 42]. Galicia offers a public health system 
with universal access, facilitating the involvement 
and monitoring of study participants. In 2022, 14,495 
births occurred in Galicia, with a paediatric vaccination 
coverage rate of 90%. The Galician public health system 
(SERGAS), provides care through 14 public hospital 
complexes and a fully digital, centralised system.
For the 2023-2024 season, RSV cases were actively 
monitored from 25 September 2023 to 31 March 
2024. The campaign end date was decided based on 
the expected conclusion of the RSV season, using data 
from the previous 12 seasons (excluding those during 
the 2020/2021 and 2021/2022 COVID-19 pandemic). 
Testing for RSV is routinely performed in hospital 
and emergency room settings, and a primary health 
surveillance program was developed for NIRSE-GAL 
that retrieves data on all eligible study participants 
from several registries in the SERGAS information 
system. Thanks to this continuous surveillance system, 
it will be possible to change the start and end dates of 
the campaigns in the coming years. RSV cases will be 
identified through hospital registers and laboratory tests, 
with a thorough evaluation by public health specialists. 
All the necessary electronic documents for NIRSE-
GAL are updated weekly through the Galician Regional 
Surveillance Information System [47]. 
The NIRSE-GAL study involves approximately 14,000 
children per RSV season, divided into three categories 
seasonal group (infants born during the RSV season), 
catch-up group (children aged less than six months at the 
start of the RSV season), and high-risk group (children 
aged between 6 and 24 months at the start of the RSV 
season who have CHD, BPD, severe immunosuppression, 
congenital metabolic disorders, neuromuscular diseases, 
severe pulmonary diseases, genetic syndromes causing 
significant respiratory problems, trisomy 21, cystic 
fibrosis, palliative care patients). If the immunisation 
recommendation changes in future seasons, the 
stratification strategy will be adjusted accordingly to the 
updated recommendation.
Nirsevimab is administered through the SERGAS 
network of public hospitals and primary health centres, 
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with an educational campaign for health workers and the 
general public. Infants will receive a dose of Nirsevimab 
depending on weight and risk conditions. Depending on 
the children’s specific situation, the follow-up period 
varies from the immunisation date until the event of 
interest, death, or end of the observation period.
The primary objective of the NIRSE-GAL study is to 
evaluate the effectiveness of Nirsevimab on RSV-related 
LRTI admissions during the 2023-2024, 2024-2025, and 
2025-2026 RSV seasons in the different patient groups. 
Secondary objectives, again subdivided according to 
enrolment group, includes: (I) to assess the effectiveness 
of Nirsevimab against 4 key secondary endpoints (a) very 
severe RSV-related LRTI (Padmissions), (b) very severe 
LRTI related to RSV is defined by the label of severity, (c) 
LRTI admission for all causes, (d) hospitalisation for any 
cause); (II) to assess the impact of Nirsevimab on primary 
care for any reason, primary care for respiratory disease, 
acute otitis media diagnosis, pneumonia diagnosis, acute 
respiratory diagnosis and antibiotic use in children; (III) 
to evaluate the impact of Nirsevimab on RSV-related 
visits in emergency departments and all-cause visits in 
emergency departments; (IV) longitudinal assessment 
of Nirsevimab’s effect on wheezing and asthma; (V) 
safety evaluation of Nirsevimab and reporting of adverse 
events; (VI) assessment of absorption.
There are also composite endpoints including various 
respiratory conditions and infections along with 
exploratory objectives. These include evaluation of 
the RSV-related LRTI hospitalisation rate in infants 
and subsequently in children, exploring the impact of 
different primary and secondary endpoints, Nirsevimab’s 
impact evaluation on bacterial respiratory infections, 
study of the reinfection/readmission rate and duration 
of hospitalisations for RSV and evaluation of trends in 
the duration of hospitalisations for RSV. Therefore, the 
results of this study will be significant for the conduct of 
appropriate cost-effectiveness studies [38, 41].
Results: preliminary results of the NIRSE-GAL 
study were published 3 weeks after the beginning 
of the immunisation campaign (31 October 2023). 
Immunisation adherence in infants born since the 
start of the campaign (seasonal group) reached 92.6% 
(1,104/1,192). In the recovery and high-risk infant 
groups, coverage was 81.4% (5,820/7,150) and 97.5% 
(317/325), respectively. No serious adverse effects were 
reported in this first analysis.
A second part of the results of the first season of the study, 
were published in May 2024  [42]. These were based 
on data collected done by 15 December 2023. 10,259 
infants were eligible for Nirsevimab administration: 
6,919 (67.4%) in the recovery group and 3,340 (32.6%) 
in the seasonal group; of these, 9,408 (91.7%) received 
Nirsevimab: 6,220 (89.9%) in the recovery group and 
3,188 (95.4%) in the seasonal group. Immunisation 
was also offered to 360 high-risk infants achieving a 
coverage rate of 97.0% (348/360). 83.8% of infants in 
the recovery group, 96.4% in the high-risk group, and 
92.6% in the seasonal group were vaccinated before the 
start of the RSV season (by 20 October 2023). Most of the 

missed vaccinations were due to missed appointments. 
Only 2.0% of households refused vaccination, with no 
significant differences between the seasonal and catch-
up groups. The distribution by sex and age was even, 
with an average gestational age at birth of 4 months. 
656 (6.6%) of the infants were premature, but 93.9% 
(616/656) still received Nirsevimab.
During the reporting period, 46 RSV-LRTI hospital-
isations (30 in immunised and 16 in non-immunised 
children) and 25 ICU admissions (15 immunised and 
10 non-immunised children) were observed. The effec-
tiveness of Nirsevimab against RSV-related LRTI hos-
pitalisations was 82.0% (95%  CI: 65.6-90.2) and 86.9 
(95% CI: 69.1-94.2). In addition, protection was found 
for both all-cause and LRTI hospitalisations. Sensitivi-
ty analysis confirmed these results. The 2023-24 RSV 
season showed significantly lower hospitalisation rates 
in infants treated with Nirsevimab compared to previ-
ous seasons. The immunisation campaign prevented an 
average of 407 RSV-related LRTI hospitalisations per 
1,000 infants, with an effectiveness of 89.84% (IQR 
87.58-90.30). Only five adverse events were reported, 
none of these related to Nirsevimab. The high-risk group 
was not included in the efficacy analysis because of the 
sample size (including only 12 in the non-Nirsevimab 
group) and the low number of events in this group: 22 
all-cause hospitalisations, nine LRTI hospitalisations for 
all causes and three RSV-related LRTI hospitalisations.
Strengths: rapid and effective implementation of Nir-
sevimab occurred in the Galician neonatal population, 
with more than 90% of eligible infants immunised with-
in 3 months of the campaign’s start. The effectiveness of 
Nirsevimab in preventing RSV-related LRTI admissions 
and hospitalisations for all causes is comparable to the 
results of previous clinical and real-world studies  [29, 
31, 35, 39]. Finally, the use of historical RSV season 
data, which incorporates the variability of viral circula-
tion over time, was essential to provide adequate context 
for the results.
Limitations: the report is based on data from the first 
3 months of the immunisation campaign; therefore, 
the results may be unrepresentative of the entire 
2023-24 RSV season. It was impossible to assess 
specific endpoints (e.g. ICU admissions or mechanical 
ventilation) to estimate the effectiveness of Nirsevimab 
in these conditions. Limitations related to sample size 
and missing data for some variables at birth, could 
influence the interpretation of the results (prematurity, 
birth weight, and gestational age at birth). Finally, while 
the data support the effectiveness of Nirsevimab, the 
analysis has not yet considered the cost-effectiveness, 
which will be evaluated in the future.
A final Spanish study is conducted in Catalonia 
by Coma et al. from 1 October 2023 to 31 January 
2024  [43]. The study analysed the effectiveness of 
Nirsevimab against RSV infection and its potential 
severity using data collected from different Catalan 
healthcare databases from October 1, 2023, to January 
31, 2024. In this retrospective cohort study, 26,525 
infants born between April and September 2023 resident 
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in Catalonia and registered in the health databases were 
included. Several outcomes related to RSV infection and 
severity were examined including primary care-assisted 
bronchiolitis, RSV infection, viral pneumonia, hospital 
emergency room visits, and RSV-related hospital or 
ICU admissions. Other infectious diseases were also 
examined for unmeasured confounders. Covariates 
included sociodemographic data such as age, gender, 
residence, nationality, rurality, and socioeconomic 
status. The study included both infants immunised with 
Nirsevimab and non-immunised infants, following them 
until the event of interest, death, or the end of the study.
Results: 23,127 infants (87.2%) included in the study, 
were immunised with Nirsevimab. Vaccine coverage 
was rapid, with 76.3% immunised infants within the first 
month of the immunisation campaign. The control and 
Nirsevimab groups were adjusted by gender, rurality, 
and socio-economic status, but differed in age and 
nationality. In the control group, higher incidence rates 
for all outcomes were observed, especially severe cases, 
such as hospital and ICU admissions.
Nirsevimab demonstrated significant effectiveness in 
reducing the risk of hospitalisation and ICU admission, 
with an adjusted hazard ratio (HR) of 0.124 (0.086-
0.179; immunised 52/control 76) and 0.099 (0.041-
0.237; immunised 8/control 17), respectively. Higher 
incidence rates were also observed in the control group 
for all other outcomes: RSV infection HR 0.311 (0.2-
0.483; immunised 71/control 31), primary care attended 
bronchiolitis HR 0. 519 (0.467-0.576; immunised 1560/
control 617), viral pneumonia HR 0.393 (0.203-0.758; 
immunised 42/control 14), emergency room visits HR 
0.446 (0.385-0.516; immunised 604/control 354). 
The estimated effectiveness of Nirsevimab was 90.1% 
(95% CI: 76.3-95.9) versus ICU admission and 87.6% 
(95% CI: 82.1-91.4) versus hospital admission. Impetigo 
diagnoses were used as negative controls and were similar 
in the two groups. A sensitivity analysis confirmed the 
Nirsevimab’s effectiveness in preventing hospitalisation 
for bronchiolitis caused by other pathogens.
Two deaths were reported in the study population, both 
in infants who were not immunised with Nirsevimab and 
unrelated to RSV infection. Therefore, these deaths were 
not considered significant study outcomes.
Strengths: the study utilises a linked database that 
integrates primary care and hospital data (including 
intensive care), allowing a comprehensive analysis 
of the impact of the Catalan immunisation program 
on the reduction of RSV-related outcomes. It offers a 
comprehensive view of Nirsevimab’s impact across 
a wide range of outcomes of different severity and 
across all levels of care. The robustness of the results 
is confirmed by the comparability of the cohorts, which 
includes unobserved covariates. The conclusions are 
strengthened by the absence of an association between 
immunisation with Nirsevimab and impetigo, used as a 
negative control outcome.
Limitations: the analysis may be subject to confounding 
due to the observational nature of the data. A 
comprehensive analysis of less specific outcomes, 

such as bronchiolitis diagnosed in primary care or 
viral pneumonia, was not included due to the lack of 
complete testing for all patients in these settings. The 
analysis is based on the RSV epidemic period 2023-
2024, potentially limiting the extensibility of the results 
to other periods.

United States 

In the United States, the New Vaccine Surveillance 
Network (NVSN) evaluated the efficacy of Nirsevimab 
against RSV-associated hospitalisation among infants in 
their first RSV season during the period 1 October 2023-
29 February 2024 at the seven US academic paediatric 
medical centres. Each site included in the analysis, had to 
have enrolled at least five infants who were treated with 
Nirsevimab at least 7 days before symptom onset [44]. 
The analysis involved infants who were born after 
1 October 2023 or were less than 8 months of age 
on 1 October 2023, and who were admitted with an 
ARI and received the drug Nirsevimab. Infants who 
received Palivizumab maternal RSV vaccination or had 
inconclusive RSV test results were excluded.
The efficacy of Nirsevimab in avoiding RSV-related 
hospitalisation was evaluated in a TND case-control 
study. Cases included infants with positive RSV 
test results, while controls had test negative results. 
Effectiveness was calculated using multivariable logistic 
regression models, controlling age at recruitment, month 
of illness, enrolment site, and medical conditions at high 
risk for severe RSV disease. Prematurity status and 
insurance type were examined as potential confounding 
factors, but did not influence the estimates and therefore 
were not included in the final model.
Results: among the 1,036 eligible infants, 699 infants 
from four sites met the inclusion criteria: 146 preterm 
births (< 37 weeks), 551 term births 2 with unknown 
gestational age, and 39 with at least one risk factor. 
There were 407 (58%) patients with a positive RSV test 
result (cases) and 292 (42%) patients with a negative 
result (controls). Nirsevimab administration was 
more common among infants with high-risk medical 
conditions (18/39; 46%; p < 0.001) than among healthy 
infants 41/660 (6%). No significant differences were 
found in the frequency of Nirsevimab administration 
according to prematurity status or insurance type. The 
time elapsed between Nirsevimab administration, 
and the onset of ARI symptoms ranged from 7 to 127 
days with a median of 45 days (IQR = 19-76 days). 
The effectiveness of Nirsevimab in preventing RSV-
associated hospitalisation was 90% (95% CI: 75-96).
Strengths: infants were included according to a 
standardised definition of ARI, ensuring uniformity 
of the inclusion criteria. The presence of RSV was 
systematically tested, reducing the risk of misdiagnosis 
or missed diagnosis. The presence of Nirsevimab 
in the immunisation computer systems or medical 
records of all newborns was verified, ensuring adequate 
recording of treatments. Estimating the effectiveness of 
Nirsevimab under real-world conditions was crucial, 
especially for children at high risk of severe disease 
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(aged between 8 and 19 months) for whom Nirsevimab 
administration before the start of the second RSV season 
is recommended.
Limitations: only a small proportion of infants hospitalised 
with ARI received Nirsevimab, likely due to delayed and 
intermittent supply availability, as well as selection criteria 
favouring infants with baseline conditions. This prevented 
stratified estimates based on time since Nirsevimab 
administration. Some infants may have contracted RSV 
before receiving Nirsevimab, which could impact the 
estimated effectiveness of the drug. Since the dosage of 
Nirsevimab has not been established, it was impossible 
to assess dose-related effectiveness. Finally, effectiveness 
was only evaluated in preventing RSV-associated 
hospitalisation, without considering other outcomes such 
as outpatient and emergency room visits, which could be 
equally significant.

France

In France, in response to the increased intensity of 
recent RSV outbreaks, bronchiolitis surveillance has 
been reinforced for the 2023-2024 season through a 
multicentre network of volunteer PICUs coordinated by 
Santé Publique France [45]. 
Using surveillance data from this network, a case-control 
study based on the TND was conducted to evaluate the 
effectiveness of Nirsevimab in PICU hospitalisation for 
RSV bronchiolitis in metropolitan France between 15 
September 2023 and 31 January 2024. Infants aged 0 to 
8 months (including premature and comorbid) who had 
received Nirsevimab were included (319). Infants who 
tested positive for RSV were considered cases, while 
negative infants were considered controls. Exclusion 
criteria included lack of etiological research, unknown 
prior treatment against RSV other than Nirsevimab, 
unknown comorbidities/ prematurity, or missing data. In 
the main analysis, 31 infants who had received Nirsevimab 
<8 days before PICU admission or those with an unknown 
date of receipt were excluded. A second sensitivity 
analysis included 312 infants (aged > 1 month) in whom 
Nirsevimab administration had occurred more than 8 
days before PICU admission. A final sensitivity analysis 
included all infants (319) who had received Nirsevimab, 
regardless of the time elapsed between administration and 
PICU admission. Two periods were defined based on RSV 
detection rates: low circulation from 15 September to 29 
October 2023 and high circulation from 30 October 2023 
to 07 January 2024. The effectiveness of Nirsevimab was 
estimated with a logistic regression model, adjusted for 
age group, gender, comorbidity, prematurity, and period.
Results: among the 542 reported cases of severe 
bronchiolitis, 288 infants admitted to 20 PICUs were 
included in the main analysis, of whom the majority 
(91%) were aged 0-3 months and 55% were male. RSV 
was identified in 83% of the infants, while rhinovirus was 
the most common pathogen in the controls. The cases 
were younger and had fewer males than the controls. 
During the study, 20% of the infants had received 
Nirsevimab at least 8 days before PICU admission, with 
an average delay of 35 days.

In the main analysis, the adjusted effectiveness of 
Nirsevimab against RSV bronchiolitis cases admitted to 
the PICU was estimated at 75.9% (95% CI: 48.5-88.7). 
In sensitivity analyses, the effectiveness of Nirsevimab 
was estimated at 80.6% (95% CI: 61.6-90.3%) for SA1 
and 80.4% (95% CI: 61.7-89.9%) for SA2.
Strengths: the study found the high effectiveness of 
Nirsevimab in preventing severe RSV bronchiolitis in 
infants admitted to the PICU, with estimates ranging 
from 75.9% (95%  CI: 48.5-88.7) to 80.6% (95%  CI: 
61.6-90.3) depending on the assumptions (≤ 8 days vs 
≥  8 days) in line with results from other clinical and 
surveillance studies. The TND allowed rapid estimation 
of effectiveness based on surveillance data, reducing 
confounding bias and providing meaningful results.
Limitations: The small sample size, especially for 
controls, limited the ability to perform subgroup analyses 
or to match cases and controls, thereby reducing the 
precision of the estimates. Although sensitivity analyses 
were conducted, there could be a bias if administration 
dates and prior treatment were reported less frequently 
when the pathogen was not RSV, leading to an 
underestimation of effectiveness. Furthermore, while 
the TND reduced confounding bias, bias may still exist 
if the use of healthcare differs between infants treated or 
not treated with Nirsevimab depending on the severity 
of the disease.

Italy

This is prospective observational cohort study examines 
the incidence of hospitalisation for RSV bronchiolitis 
or pneumonia in two groups of children, one receiving 
Nirsevimab prophylaxis and the other not  [46]. The 
objectives include assessing Nirsevimab’ safety and 
optimising its distribution. In Italy Nirsevimab became 
available from 20 December 2023, however, all children 
born in Valle d’Aosta between 1 May 2023 and 15 
February 2024 (556) were included in the study, excluding 
those with risk factors already treated with Palivizumab 
and non-residents  [20]. The subjects were categorised 
into in-season RSV births (95, for those born between 
19/12/2023 and 15/02/2024) and out-of-season RSV births 
(461, for those born between 01/05/2023 and 18/12/2023). 
Eligibility for prophylaxis was determined via local 
information systems, and distribution was ensured by 
the Service of Hygiene and Public Health. Telephone 
interviews were conducted 7 and 14 days after Nirsevimab 
administration to monitor side effects, while data on 
hospitalisations for RSV bronchiolitis were obtained 
from local information systems. This approach allowed 
a comprehensive evaluation of the efficacy and safety of 
Nirsevimab, providing crucial information on its impact 
on hospitalisations and RSV-related adverse events.
Results: 69% of the 537 candidates for Nirsevimab’s 
prophylaxis (89 born in the RSV season and 448 born 
out of RSV season) adhered with a coverage rate of 86% 
(77/89) in in-season births and 65% (292/448) in out-
of-season births. During the RSV season 2023-2024, 
29 RSV bronchiolitis hospitalisations occurred (18 
recorded for children born after May 1, 2023), compared 
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to 61 (47 recorded for children born after May 1, 2022) 
in the previous season. Up to 20 December 2023, no 
infants treated with Nirsevimab were hospitalised for 
bronchiolitis, compared to 8.3% (14/168) of those not 
treated. Side effects of Nirsevimab were mild and short-
lived, with no cases of serious complications. These 
results suggest effective prevention of RSV infections 
and good tolerability of Nirsevimab in the study 
population.
Strengths: the study demonstrates the effectiveness 
and safety of universal prophylaxis with Nirsevimab in 
infants, positioning Valle d’Aosta as pioneering Italian 
region in extending universal prophylaxis to infants 
without risk factors for RSV complications. Infants who 
received Nirsevimab showed a significant reduction 
in the risk of RSV-related hospitalization compared to 
those who did not, consistent with findings from other 
countries. No infants immunised with Nirsevimab 
required hospitalisation for RSV bronchiolitis, indicating 
robust effectiveness in preventing RSV infections in 
this vulnerable population. The universal prevention 
approach emerges as a compelling strategy, ensuring 
broad coverage and equitable access, and significantly 
improving health protection of infants and children. 
Evidence is the significant drop in hospitalisations for 
RSV infection in children not in their first epidemic 
season, suggesting that the program has had a real impact 
regardless of the reduction in epidemic frequency. 
The cost-effectiveness of universal prophylaxis 
with Nirsevimab is underlined by the direct savings 
resulting directly from the hospitalisation reduction 
and the discontinuation of selective prophylaxis with 
Palivizumab, as well as by the indirect savings resulting 
from decreased social care costs incurred by parents for 
RSV-infected children.
Limitations: the study was conducted in a small Italian 
region, so it may not fully reflect the complexities 
of larger and more diverse populations. Despite the 
promising results, further economic evaluations are 
needed to assess the cost-effectiveness of Nirsevimab 
compared to standard therapy. While the results are 
encouraging, it is important to continue surveillance to 
monitor any emergent patterns of resistance or changes 
in RSV epidemiology following the widespread adoption 
of Nirsevimab prophylaxis.

Trials in Progress
There are ongoing clinical trials evaluating efficacy 
and effectiveness: JUBILUS (NCT06042049) – 
Japan  [48] CHIMES (NCT05110261) – China  [49]; 
ENVIE (NCT06030505) – France  [50]; EPINIR-
BRON (NCT06185647) – France  [51] and BEAR 
(NCT06325332) – US [52].
The JUBILUS (NCT06042049) clinical trial is a phase 
3, single-arm, open-label study aimed at evaluating the 
safety, pharmacokinetics, and immune response to the 
administration of two doses of Nirsevimab to infants 
with immunodeficiency, CLD, CHD, Down syndrome 
or premature birth. The goal is to recruit 33 patients by 
April 2025, excluding those with a seizure disorder, on 

respiratory support, scheduled for cardiac surgery within 
six months [48].
The CHIMES study (NCT05110261) is a phase 3, 
double-blind, placebo-controlled trial evaluating the 
efficacy and safety of a single dose of Nirsevimab in 
healthy preterm and term infants in the first year of life. 
It is expected to enrol 800 children, with an estimated 
completion date of November 2025. Subjects meeting 
the criteria for treatment with Palivizumab are excluded 
from the study [49].
ENVIE (NCT06030505) is an observational case-
control study to assess the effectiveness of Nirsevimab 
in children hospitalised with RSV bronchiolitis. The 
study plans to enrol 963 children < 12 months treated 
for RSV bronchiolitis (cases) and hospitalised for other 
causes (controls). Subjects who received Palivizumab 
or maternal RSV vaccination were excluded from 
the study. Enrolment started on October 17, 2023, 
with an estimated completion date of July 15, 2026. 
Secondary outcomes included the proportion of children 
hospitalised for RSV bronchiolitis requiring invasive or 
non-invasive ventilation, the duration of hospitalisation, 
the time between immunisation with Nirsevimab and 
hospitalisation for RSV bronchiolitis, the monthly 
frequency of hospitalisation for RSV bronchiolitis, 
and the proportion of children hospitalised for RSV 
bronchiolitis with concomitant viral detection or other 
than RSV on nasopharyngeal swab [50].
The retrospective observational study EPINIR-BRON 
(NCT06185647) started on October 14, 2023, and 
ended on February 29, 2024. The aim is to evaluate the 
Nirsevimab’s ffectiveness in a real-life setting in the use 
of emergency rooms to treat bronchiolitis and to reduce 
hospitalisations in France. For the study, all infants aged 
< 12 months were enrolled, and two separate analyses 
were performed: a comparative analysis between infants 
who received Nirsevimab and those who did not receive it 
before their ER visit for bronchiolitis, and a comparison 
between infants diagnosed with bronchiolitis who 
received Nirsevimab and those who did not, to assess 
the drug’s effectiveness on ER use and hospitalisation. 
The results have not yet been made public [51].
Lastly, the BEAR trial (NCT06325332) conducted in 
the United States (start 01/4/2024 and end 01/04/2025), 
involves the inclusion of 33000 infants born ≥ 37 weeks’ 
gestation and aged 0-12 months facing their first season 
of RSV, with no significant medical history. The study 
is a retrospective observational cohort investigation 
designed to evaluate the effectiveness of Nirsevimab in 
preventing RSV-related medical visits and healthcare 
utilisation in infants facing their first season of RSV in 
the United States. Current primary outcome measures 
include the incidence of PCR-confirmed first RSV 
episodes with an ICD-identified diagnosis of LRTD, 
along with the number of physician visits associated with 
these episodes. Current secondary outcome measures 
assess the number of respiratory and LRTD-related 
physician visits, along with the effect of Nirsevimab on 
RSV confirmation by PCR, otitis media diagnoses, and 
antibiotic prescribing [52].
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Conclusions

Studies examining the effectiveness of Nirsevimab in 
preventing  hospitalisations  due to RSV infections in 
infants provide a detailed overview of the benefits of 
this immunoprophylaxis. 
Consistently high immunisation coverage rates with 
Nirsevimab have been reported, indicating successful 
implementation of immunisation programs with efficient 
and effective distribution among target populations in 
different countries. 
Effectiveness estimates slightly varied from region to 
region, but demonstrated significant protection against 
RSV hospitalisations.  Data on a meaningful reduction 
in hospitalisations for RSV infection among immunised 
infants were reported in all studies. In particular, the 
Spanish – Galician and Catalan – studies reported 
significant effectiveness of Nirsevimab in reducing the 
risk of hospitalisation and admission to PCIU for RSV- 
LRTIs, with variations from 86.9 % (95% CI: 69.1-94.2) 
to 90.1% (95% CI: 76.3-95.9) against PICU admissions 
and from 82.0% (95% CI: 65.6-90.2) to 87.6% (95% CI: 
82.1-91.4) against hospital admissions [42, 43].  
All the studies reviewed provide evidence of the 
effectiveness of immunisation with Nirsevimab in real-
world settings, beyond the controlled conditions of 
clinical trials, and highlight its safety and feasibility. Once 
again, the Galician study -NIRSE-GAL- and the Catalan 
study stood out as they integrated primary care data with 
hospital data allowing a comprehensive analysis of the 
impact of the immunisation program on the reduction 
of RSV-related outcomes. Specifically, the NIRSE-GAL 
study established and utilised a primary care surveillance 
program that retrieves data on all participants eligible 
for Nirsevimab from several registries in the SERGAS 
information system [38, 41-43].
Although the studies provide valuable insights into the 
efficacy of Nirsevimab, there are limitations to consider. 
Delayed and intermittent availability of Nirsevimab 
supply, selection criteria favouring infants with underlying 
conditions, and small sample sizes limited the ability to 
conduct subgroup analyses or match cases and controls in 
some studies. Furthermore, despite efforts to standardise 
inclusion criteria and verify the presence of Nirsevimab 
in immunisation registries, hospital admission policies, 
and case definitions differed between countries. Potential 
confounding due to the observational nature of the data 
and the limited duration of the analysis should also be 
considered, resulting in a lack of long-term data that 
could limit the understanding of Nirsevimab’s long-term 
effectiveness.  Another consideration is the variation in 
RSV circulation across seasons.  To achieve effective 
immunisation, it will be essential to accurately determine 
the beginning and end of the RSV season, which could 
be complicated, as evidenced by the disruptions caused 
by the COVID-19 pandemic  [53]. As it is already the 
case in Galicia, ongoing surveillance will be necessary 
to comprehensively assess the circulation of RSV and 
monitor any emerging patterns of resistance or changes in 
RSV epidemiology following widespread vaccine uptake.

Our work has not included and examined cost-
effectiveness studies: a thorough economic evaluation 
will be necessary to ensure the best use of Nirsevimab in 
different settings. Additional data that could complement 
and confirm the already proven effectiveness of the 
product are represented by long-term effects and 
epidemiological trends of RSV.
To comprehensively evaluate the effectiveness of 
Nirsevimab, it is essential to emphasise the importance of 
continuous research and surveillance in various settings. 
The results of ongoing clinical trials will be crucial, as they 
will examine the effectiveness of Nirsevimab in several 
different medical situations and conditions. Specifically, 
the JUBILUS trial in Japan will provide data on the 
safety, pharmacokinetics, and immune response of two 
doses of Nirsevimab administered to high-risk newborns. 
Similarly, the CHIMES trial in China will provide valuable 
information on effectiveness in preterm infants [48, 49].
Most of the results summarised in this work were 
instrumental in enabling international health authorities 
to promote the recommendation of Nirsevimab use in all 
infants and children in their first season of RSV. The first 
countries to recommend its use were the USA [21, 25, 26], 
France  [54], Luxembourg  [37], Spain  [55], Chile  [56] 
and Australia [57]. For the 2024/2025 season, seven other 
countries followed suit, recommending the universal 
implementation of Nirsevimab: Netherlands  [58], 
England [59], Germany [60], Austria [61], Canada [62], 
Belgium [63] and Italy [64].
In particular, in Italy, the Italian Society of Hygiene, 
Preventive Medicine and Public Health (SItI) and the 
Italian Society of Infectious and Tropical Diseases 
(SIMIT) suggest considering the availability of 
Nirsevimab as an important universal preventive 
tool against RSV diseases. They emphasise the need 
to consider Nirsevimab immunisation as a vaccine 
programme in regulatory and organisational documents, 
intended to cover the entire cohort of infants, recognising 
Nirsevimab as prevention and not treatment [65].
Overall, available data provide valuable insights into 
the efficacy, safety, and impact of immunisation with 
Nirsevimab in preventing severe RSV infections in 
infants, highlighting its potential to reduce the burden 
of RSV-related hospitalisations and improve paediatric 
health outcomes.
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