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Abstract
Nirsevimab (Beyfortus™), a long-acting monoclonal antibody targeting the respiratory syncytial virus (RSV) fusion (F) protein, 
is the first prophylactic monoclonal antibody against RSV to be licensed for use in all infants in their first RSV season, and thus 
presents a highly valuable tool in the fight against RSV disease in children. Additionally, in the USA and Canada, nirsevimab is 
licensed for use in children up to 24 months of age who remain vulnerable to severe RSV disease through their second RSV sea-
son. Data from randomized, double-blind, placebo-controlled clinical trials show that a single intramuscular dose of nirsevimab 
is efficacious in reducing the incidence of medically attended RSV lower respiratory tract (LRT) disease in healthy term and 
preterm infants through at least 150 days in their first RSV season. Pharmacokinetic data also support the efficacy of nirsevimab 
in infants at higher risk of severe RSV disease, including in the second RSV season with a second nirsevimab dose. Nirsevimab 
has an extended serum half-life, resulting in a duration of protection from a single dose which can cover a full typical RSV season. 
Nirsevimab is well tolerated, with low rates of reactogenicity, and can be administered concomitantly with childhood vaccines.

Plain Language Summary
Respiratory syncytial virus (RSV) is a significant cause of infant morbidity and mortality worldwide, and prevention strate-
gies involving vaccines or monoclonal antibodies against RSV have been global health priorities. The monoclonal antibody 
palivizumab has been licensed for 25 years; however, its use in children is restricted to a small subset of infants at increased 
risk of severe RSV disease, and five monthly doses are necessary to cover the RSV season. Nirsevimab (Beyfortus™) is a 
long-acting monoclonal antibody designed to provide protection against RSV through the RSV season from a single dose. 
Based on clinical trial data, nirsevimab, administered as a single intramuscular injection, reduces the incidence of medically 
attended RSV lower respiratory tract disease in infants through the RSV season. Nirsevimab is well tolerated, with low rates 
of adverse reactions. As the first monoclonal antibody for the prevention of RSV disease to be licensed for use in all infants 
in their first RSV season, nirsevimab represents an important advance in the fight against RSV.

Digital Features for this Adis Drug Q&A can be found at  https://​
doi.​org/​10.​6084/​m9.​figsh​are.​24732​294.

What is the rationale for developing 
nirsevimab for the prevention of RSV lower 
respiratory tract disease?

Respiratory syncytial virus (RSV) is a significant cause of 
infant morbidity and mortality worldwide. Associated with an 
estimated 33.0 million episodes globally in children ≤ 5 years 

of age annually, RSV is the leading cause of lower respira-
tory tract (LRT) infection in infants [1]. In 2019, RSV was 
responsible for an estimated 3.6 million hospital admissions 
and 101,400 deaths in children ≤ 5 years of age, with 45,700 
(45%) of these deaths occurring in infants ≤ 6 months of age 
[1]. Although there is more variability in tropical regions, in 
temperate regions such as Europe and North America, RSV 
activity is highly seasonal, peaking in the winter months [2]. 
Thus, by coinciding with other winter illnesses, the burden of 
RSV in infants on healthcare systems is further heightened.

Treatment of RSV in infants remains generally supportive, 
with the focus of easing the burden of RSV targeted towards 
prevention strategies, involving active immunisation using 
vaccines (including maternal immunisation) or passive immu-
nisation using monoclonal antibodies [3–6]. Palivizumab, a 
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Adis evaluation of nirsevimab (Beyfortus™) in the 
prevention of RSV LRT disease 

Licensed for use in all infants in their first RSV season; 
in the USA and Canada, additionally licensed for use 
in high-risk individuals aged up to 24 months in their 
second RSV season

A single weight-banded intramuscular dose offers pro-
tection through the RSV season

Reduces the incidence of medically attended RSV LRT 
disease in infants in their first RSV season

Low rates of reactogenicity; can be administered con-
comitantly with childhood vaccines

monoclonal antibody targeted against an epitope in the A anti-
genic site (antigenic site II) of the RSV fusion (F) protein, 
has been available for 25 years [7, 8]. However, its approval 
in children has been restricted to select infants at high risk 
of serious RSV LRT disease which, together with the need 
for five monthly intramuscular (IM) doses to cover the RSV 
season and restrictive costs, has limited its widespread use [3, 
5, 6]. Thus, there has continued to be a large unmet clinical 
need towards reducing the impact of RSV.

Many vaccine candidates have been in clinical development 
for the prevention of RSV in infants [3–6]. With its recent 
approval, RSVpreF (Abrysvo™), a maternal vaccine targeted 
against the RSV F protein for immunisation of pregnant indi-
viduals for the prevention of RSV LRT disease in infants from 
birth through 6 months of age, has recently become the first to 
be granted licensure [9–11].

Alongside the development of vaccines against RSV, 
interest in passive immunisation against RSV infection has 
focused on the development of long-acting monoclonal anti-
bodies [3–6]. Nirsevimab (Beyfortus™), a human immuno-
globulin G1 kappa (IgG1κ) monoclonal antibody targeted 
against the site Ø epitope on the pre-fusion conformation of 
the RSV F protein [12, 13], was engineered through modifi-
cations in the antibody Fc region to have an extended serum 
half-life, designed to enable a single dose to provide protec-
tion against RSV through a full RSV season [14]. Based 
on findings from a well-designed clinical trial programme, 
nirsevimab has now been approved in the EU [12], the USA 
[13] and other countries.

For whom is nirsevimab indicated?

Nirsevimab is indicated in the USA [13], the EU [12] and 
other countries for the prevention of RSV LRT disease 
in neonates and infants during their first RSV season. In 

the USA [13] and Canada [15], nirsevimab is additionally 
approved for the prevention of RSV LRT disease in children 
up to 24 months of age who remain vulnerable to severe 
RSV disease through their second RSV season.

How should nirsevimab be used?

Nirsevimab should be administered by a trained healthcare 
professional and should be given as a single dose prior to the 
start of the RSV season (or from birth for infants born during 
the RSV season) [12, 13]. Nirsevimab can be administered 
concomitantly with childhood vaccines; when giving con-
comitantly with injectable vaccines, separate syringes and 
different injection sites should be used [12, 13].

A summary of the US [13] and EU [12] prescribing infor-
mation for nirsevimab is provided in Table 1. Local prescrib-
ing information should be consulted for full details relating 
to the use of nirsevimab.

How does nirsevimab work?

During the process of RSV infection, the viral surface gly-
coprotein F protein undergoes conformational changes to 
mediate the fusion of the viral and cellular membranes and 
facilitate cell entry [16]. Nirsevimab works by binding the 
highly conserved site Ø epitope on the pre-fusion confor-
mation of F protein, thereby inhibiting the conformational 
changes in the F protein which are required for fusion of 
the membranes [12–14]. Through this action, by blocking 
viral entry into host cells, nirsevimab protects against RSV 
infection.

Nirsevimab binds the pre-fusion conformation of F pro-
tein with dissociation constants for RSV subtype A and B 
laboratory strains of 0.12 nM and 1.22 nM, respectively 
[12, 13, 17]. In an in vitro study using a diverse panel of 
102 RSV clinical isolates collected between 2003 and 2013 
from a range of countries, nirsevimab neutralised all viruses 
tested, with median half-maximal inhibitory concentration 
(IC50) values of 3.1 ng/mL (range, 0.48–15 ng/mL) against 
RSV A isolates (n = 59) and 3.0 ng/mL (range, 0.8–59.7 ng/
mL) against RSV B isolates (n = 43) [14].

The pharmacokinetics of nirsevimab after a single IM 
injection in paediatric subjects are dose-proportional over 
the dose range of 25 mg to 200 mg [12, 13]. Maximum 
serum concentrations are observed at a median of 6 days. 
Through a triple amino acid substitution (YTE) in the Fc 
region, nirsevimab has been engineered to have an extended 
serum half-life, with a terminal half-life of approximately 
70 days [12, 13, 18]. The drug is long-acting. An analysis 
of RSV neutralising antibody (NAb) levels in nirsevimab 
recipients in clinical trials found NAb levels were > 140-
fold,  >50-fold and > 7-fold higher than baseline levels at 
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day 31, day 151 and day 361, respectively [19]. Based on 
clinical trial data, the duration of protection of nirsevimab 
against RSV infection following a single dose extends 
through 5 months or longer [12, 13].

What is the efficacy of nirsevimab 
in the prevention of RSV lower respiratory 
tract disease?

In healthy term and preterm infants

A single IM injection of nirsevimab administered prior 
to the RSV season is efficacious in preventing medically 
attended RSV LRT infection throughout the RSV season in 
healthy term and preterm infants, based on the findings of 
two randomized, double-blind, placebo-controlled, multi-
national clinical trials (a phase 2b trial [20] and the phase 3 
MELODY trial [21]), with a pooled analysis of the two trials 
supporting the use of a weight-banded nirsevimab dosing 
regimen [22]. In addition, preliminary data from the ongoing 
phase 3b HARMONIE trial provide further support for the 

efficacy of nirsevimab against hospitalisation for RSV LRT 
infection in real-world settings [23].

The phase 2b trial enrolled otherwise healthy infants 
who had been born preterm (gestational age of ≥ 29 weeks 
to < 35 weeks) [20] whereas the MELODY trial enrolled 
healthy late-preterm and term infants (gestational age of 
≥ 35 weeks) [21]. Aside from the distinct populations by 
gestational age, the two trials were of similar design [20, 
21]. Eligible participants were 1 year of age or younger (or 
≤ 8 months of age for EU participants in the phase 2b trial), 
and were entering their first RSV season. Infants who met 
local or national criteria to receive commercial palivizumab, 
had any fever or an acute illness, or had a history of prior 
RSV infection were among those excluded. In both trials, 
participants were randomized 2 : 1 to receive a single IM 
injection of nirsevimab or placebo before the RSV season. 
In the phase 2b trial, all infants randomized to the nirsevimab 
group received nirsevimab 50 mg [20]; in the MELODY trial, 
infants randomized to the nirsevimab group received nirse-
vimab 50 mg if they weighed < 5 kg or nirsevimab 100 mg if 
they weighed ≥ 5 kg [21]. In both trials, the primary endpoint 
was the incidence of medically attended RSV LRT infection 
through 150 days after study drug administration [20, 21].

Table 1   Summary of the prescribing information of nirsevimab (Beyfortus™) in the prevention of RSV lower respiratory tract disease in the 
USA [13] and EU [12]. Unless otherwise indicated, information applies to both the USA and the EU

RSV respiratory syncytial virus

What is the approved indication for nirsevimab?
USA: the prevention of RSV lower respiratory tract disease in:
• neonates and infants born during or entering their first RSV season
• children up to 24 months of age who remain vulnerable to severe RSV disease through their second RSV season

EU: the prevention of RSV lower respiratory tract disease in neonates and infants during their first RSV season
How is nirsevimab available?
As a single-dose pre-filled syringe containing:
 • nirsevimab 50 mg in 0.5 mL (syringe with a purple plunger rod), or
 • nirsevimab 100 mg in 1 mL (syringe with a light blue plunger rod)
How should nirsevimab be administered?
By intramuscular injection, preferably in the anterolateral aspect of the thigh; the gluteal muscle should not be used as an injection site
What is the recommended dosage of nirsevimab?
First RSV season For infants with a body weight of < 5 kg: a single dose of nirsevimab 50 mg

For infants with a body weight of ≥ 5 kg: a single dose of nirsevimab 100 mg
Second RSV season (in children who remain vulnerable to severe disease; USA only) A single dose of nirsevimab 200 mg (given as two injections of nirsevimab 

100 mg)
How should nirsevimab be used in special populations?
Individuals with clinically significant bleeding disorders Use with caution in individuals with thrombocytopenia or any coagulation disorder 

(USA and EU), or those on anticoagulation therapy (EU)
Children undergoing cardiac surgery with cardiopulmonary bypass An additional dose is recommended as soon as the child is stable after surgery; see 

local prescribing information for dose recommendations
Infants with a body weight of < 1 kg (EU) Carefully consider the benefits and risks of nirsevimab due to higher anticipated 

nirsevimab exposure
Infants with a postmenstrual age of < 32 weeks (EU) No clinical data available
What are the contraindications to the use of nirsevimab?
Hypersensitivity to the active substance or to any of the excipients
What other special warnings/precautions pertain to the use of the nirsevimab?
Hypersensitivity including anaphylaxis If signs/symptoms of clinically significant hypersensitivity or anaphylaxis occur, 

initiate appropriate medications and/or supportive care
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In total, 1453 infants were enrolled in the phase 2b trial 
(969 randomized to nirsevimab, 484 randomized to pla-
cebo) [20]. In the MELODY trial, enrolment was paused 
in 2020 after the end of the first RSV season of observa-
tion due to disruption caused by the global coronavirus 
pandemic [21]. In consultation with regulatory authori-
ties, it was decided that efficacy analyses in MELODY 
would be performed in the primary cohort (n = 1490; 994 
randomized to nirsevimab, 496 randomized to placebo), 
which consisted of 1028 infants enrolled in the northern 
hemisphere and 462 infants enrolled in South Africa [21]. 
In both trials, baseline characteristics were well balanced 
between groups [20, 21]. At baseline in the phase 2b and 
MELODY trials respectively, 53.2% and 57.9% of par-
ticipants were aged ≤ 3 months, 32.6% and 32.1% were 
aged > 3 to ≤ 6 months and 14.2% and 10.0% were aged 
> 6 months [20, 21].

Based on relative risk reduction, nirsevimab had an effi-
cacy of 70.1% in the phase 2b trial (in otherwise healthy pre-
term infants) and an efficacy of 74.5% in the MELODY trial 
(in term and late-preterm infants) against medically attended 
RSV LRT infection (Table 2) [20, 21]. In both trials, results 
from prespecified subgroup analyses of the primary end-
point were consistent with those from the overall population, 
including those based on hemisphere (northern or southern), 
age (≤ 3 months, > 3 to ≤ 6 months or > 6 months), sex 
(male or female), race (Caucasian or non-Caucasian) and 
gestational age (≥ 29 to ≤ 32 weeks or > 32 weeks in the 
phase 2b trial; ≥ 35 to < 37 or ≥ 37 weeks in MELODY) 
[20, 21].

In terms of preventing hospitalisation due to RSV LRT 
infection (secondary endpoint in both trials), nirsevimab had 
an efficacy of 78.4% (p < 0.001) in the phase 2b trial and 
62.1% (p = 0.07) in MELODY (Table 2) [20, 21]. Again, 
findings from prespecified subgroup analyses based on hem-
isphere, age, sex, race and gestational age were consistent 
with those from the overall trial populations [20, 21]. While 
the secondary endpoint in the MELODY trial did not reach 
statistical significance in the primary cohort [21], of note, an 
analysis based on the full trial population (n = 3012; 2009 in 
the nirsevimab group and 1003 in the placebo group), after 
study enrolment was resumed in 2021, found nirsevimab 
efficacy against hospitalisation for RSV LRT infection was 
76.8% (95% CI 49.4–89.4) [24].

The efficacy of nirsevimab used with a weight-banded 
dosing regimen [corresponding to the EMA- and FDA-
approved dose regimen for infants in their first RSV season 
(Table 1)] was further assessed in a prespecified pooled 
analysis of data from the phase 2b and MELODY trials 
[22]. Since all participants in the phase 2b trial received 
nirsevimab 50 mg (or equivalent placebo) regardless of 
weight, only infants weighing < 5 kg from the phase 2b 
trial (along with all infants from MELODY) were included 

in the pooled analysis; infants from the phase 2b trial weigh-
ing ≥ 5 kg at enrolment were excluded since they did not 
receive study drug treatment in alignment with the (sub-
sequently approved) weight-banded dosing regimen [22].

In the pooled analysis, a single weight-banded dose of nir-
sevimab was found to have an efficacy of 79.5% (p < 0.0001) 
against medically attended RSV LRT infection (primary 
endpoint), an efficacy of 77.3% (p = 0.0002) against hos-
pitalisation for RSV LRT infection (secondary endpoint), 
and an efficacy of 86.0% (p < 0.0001) against very severe 
RSV LRT infection (defined as hospitalisation for medically 
attended RSV LRT infection that required supplemental oxy-
gen or intravenous fluids; prespecified exploratory endpoint) 
over the 150 days post-dose (Table 2) [22]. In further pre-
specified exploratory analyses, nirsevimab was also found 
to reduce the risk of medically attended LRT infection (in 
the investigator’s judgement) of any cause (efficacy 35.4%; 
p < 0.0001), and the risk of hospitalisation for respiratory 
illness of any cause (efficacy 43.8%; p = 0.0022).

The efficacy of nirsevimab in the real-world setting is 
being evaluated in HARMONIE, an ongoing open-label 
phase 3b trial being conducted in the UK, France and Ger-
many [23]. At the time of the primary analysis, 8058 infants 
with a gestational age of ≥ 29 weeks had been enrolled and 
randomized (1 : 1) to nirsevimab (n = 4037) or no interven-
tion (n = 4021). Infants randomized to nirsevimab received 
a single IM dose of nirsevimab 50 mg (for infants with a 
body weight < 5 kg) or nirsevimab 100 mg (for infants with 
a body weight ≥ 5 kg) before or during the RSV season. Fol-
lowing an initial physical visit, participants were monitored 
remotely through the RSV season. At study entry, 48.6%, 
23.7% and 27.7% of participants were aged ≤ 3.0 months, 
> 3.0 to ≤ 6.0 months and > 6.0 months, respectively [23].

At the time of the primary analysis in HARMONIE, nir-
sevimab efficacy against hospitalisation for RSV LRT infec-
tion (primary endpoint) was 83.21% (95% CI 67.77–92.04) 
and efficacy against very severe RSV LRT infection (defined 
as hospitalisation for RSV LRT infection with an oxygen 
saturation < 90% at any time and a requirement for oxygen 
supplementation; secondary endpoint) was 75.71% (95% CI 
67.77–92.04) [23]. Additionally, nirsevimab showed an effi-
cacy against all-cause hospitalisation for LRT infection of 
58.04% (95% CI 39.69–71.19).

In infants at higher risk of severe disease

The efficacy of nirsevimab in preventing medically assisted 
RSV LRT infection in infants at higher risk of severe RSV 
disease was established by extrapolation of the efficacy 
demonstrated in the phase 2b and MELODY trials to the 
population enrolled in the randomized, double-blind, palivi-
zumab-controlled phase 2/3 MEDLEY trial based on phar-
macokinetic exposure data [12, 13, 22].
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In MEDLEY, participants were enrolled into one of two 
cohorts: the preterm cohort included infants (n = 615) born 
with a gestational age of ≤ 35 weeks without chronic lung 
disease (CLD) or congenital heart disease (CHD) who were 
eligible to receive commercial palivizumab in accordance 
with local or national guidelines; the CLD/CHD cohort 
included infants (n = 310) with CLD of prematurity or 
haemodynamically significant CHD [25]. In the trial, partici-
pants were randomized 2 : 1 to nirsevimab or palivizumab. 
Infants in the nirsevimab group (n = 616) received a sin-
gle IM dose of nirsevimab 50 mg (for infants with a body 
weight < 5 kg) or nirsevimab 100 mg (for infants with a 
body weight ≥ 5 kg) followed by four once-monthly doses 
of IM placebo (to maintain blinding); infants in the palivi-
zumab group (n = 309) received five once-monthly IM doses 
of palivizumab 15 mg/kg of body weight. In the preterm 
cohort, 13% of infants had a gestational age of < 29 weeks, 
81% had a gestational age of ≥ 29 weeks to < 35 weeks and 
6% had a gestational age of ≥ 35 weeks. In the CLD/CHD 
cohort, 70% of infants had CLD of prematurity and 34% had 
haemodynamically significant CHD; 40%, 28% and 32% of 
infants, respectively, had a gestational age of < 29 weeks, 
≥ 29 weeks to < 35 weeks and ≥ 35 weeks [25]. While the 
MEDLEY trial was primarily designed to evaluate the safety 
and pharmacokinetics of nirsevimab in infants at higher risk 
of severe RSV disease, the efficacy of nirsevimab in this 
population was investigated as a secondary endpoint [12, 
13, 22, 25]. Exposure-response analyses in the phase 2b 
and MELODY (primary cohort) trial populations identi-
fied a nirsevimab pharmacokinetic target as a surrogate for 
efficacy, expressed as area under the concentration–time 
curve, of 12.8 days × mg/mL [22]. To successfully demon-
strate extrapolation in the MEDLEY trial population, serum 

nirsevimab exposures needed to be at or above the exposure 
target for efficacy in > 80% of infants [22].

Based on pharmacokinetic data, the efficacy of nirse-
vimab could be extrapolated to infants at higher risk of 
severe RSV disease [12, 13, 22], with nirsevimab exposure 
being above the pharmacokinetic target in 94.3% of infants 
in the overall MEDLEY population [22]. Furthermore, expo-
sures were above the pharmacokinetic target in > 80% of 
infants for all subgroups of special interest, including infants 
with CLD (94.1%), infants with haemodynamically signifi-
cant CHD (80.3%), and infants with a gestational age of 
< 29 weeks (93.6%) [22]. In a descriptive analysis, 0.6% 
(4/616) of infants in the nirsevimab group and 1.0% (3/309) 
of infants in the palivizumab group had medically attended 
RSV LRT infection through 150 days after the first dose of 
study drug [25].

MEDLEY was continued for a second RSV season, with 
262 participants (up to 24 months of age) with CLD of pre-
maturity or haemodynamically significant CHD continu-
ing in the trial [26]. Among these participants, those who 
received nirsevimab during their first RSV season (n = 180) 
were given a single IM dose of nirsevimab 200 mg prior to 
their second RSV season followed by four once-monthly 
doses of IM placebo. Participants who received palivizumab 
during their first RSV season were re-randomized (1 : 1) to 
receive nirsevimab or palivizumab entering their second 
RSV season. Participants re-randomized to nirsevimab 
(n = 40) received a single IM dose of nirsevimab followed 
by four once-monthly doses of IM placebo in their second 
RSV season; participants re-randomized to palivizumab 
(n = 42) received a further five once-monthly IM doses of 
palivizumab 15 mg/kg going into and during their second 
RSV season [26].

Table 2   Efficacy of nirsevimab in RSV lower respiratory tract disease through 150 days post-administration

LRTI lower respiratory tract infection, MA medically attended, RSV respiratory syncytial virus
*p < 0.001 by Poisson regression
a Included all participants from the phase 2b trial and MELODY who received the (EMA- and FDA-approved) weight-banded dosing regimen
b Primary endpoint
c Relative risk reduction (i.e. 1 minus the relative risk) in the nirsevimab group versus the placebo group, expressed as a percentage
d Secondary endpoint
e Prespecified exploratory endpoint; defined as hospitalisation for MA RSV LRTI requiring supplemental oxygen or intravenous fluids

Endpoint Phase 2b trial [20] MELODY [21] Pooled analysisa [22]

Nirsevimab
(n = 969)

Placebo
(n = 484)

Nirsevimab
(n = 994)

Placebo
(n = 496)

Nirsevimab
(n = 1564)

Placebo
(n = 786)

MA RSV LRTI (%)b 2.6 9.5 1.2 5.0 1.2 6.5
	 Nirsevimab efficacy [% (95% CI)]c 70.1 (52.3–81.2)* 74.5 (49.6–87.1)* 79.5 (65.9–87.7)*
Hospitalisation due to RSV LRTI (%)d 0.8 4.1 0.6 1.6 0.6 2.7
	 Nirsevimab efficacy [% (95% CI)]c 78.4 (51.9–90.3)* 62.1 (−8.6 to 86.8) 77.3 (50.3–89.7)*
Very severe RSV LRTI (%)e 0.3 2.3
	 Nirsevimab efficacy [% (95% CI)]c 86.0 (62.5–94.8)*
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Pharmacokinetic data support the efficacy of nirsevimab 
in the second RSV season in children who remain vulner-
able to severe RSV disease, with 98% of participants who 
received nirsevimab prior to the second RSV season in 
MEDLEY achieving the nirsevimab exposure target for effi-
cacy [26]. No cases of medically attended RSV LRT infec-
tion were reported through 150 days after the first dose of 
study drug in the second RSV season in participants who 
received either nirsevimab or palivizumab [26].

What is the tolerability profile 
of nirsevimab?

IM nirsevimab, used according to the recommended 
weight-banded dosing regimen (Table 1), is well toler-
ated in infants based on clinical trial data, with low levels 
of reactogenicity observed [20–22, 25–27].

Across the phase 2b and MELODY trials (including 
both the primary and safety cohorts of MELODY), the 
pooled safety population included 2570 nirsevimab recipi-
ents who received the recommended weight-banded dose 
and 1284 placebo recipients [27]. In the pooled safety 
population, adverse reactions were reported in 1.2% of 
nirsevimab recipients and were mild to moderate in inten-
sity in the vast majority (97%) of cases [13]. The most 
commonly reported adverse reactions were rash occurring 
≤ 14 days post-dose (in 0.9% of nirsevimab recipients vs 
0.6% of placebo recipients), pyrexia occurring ≤ 7 days 
post-dose (0.5% vs 0.6%) and injection-site reaction occur-
ring ≤ 7 days post-dose (0.3% vs 0%) [13, 27]. All injec-
tion-site reactions were non-serious [12].

Infants in the pooled safety population were followed 
for 360 days (five nirsevimab half-lives) post-dose to 
evaluate nirsevimab safety [27]. Treatment-related adverse 
events occurred in few participants in both the nirsevimab 
(1.3%) and placebo (1.4%) groups. Serious adverse events 
(SAEs) were reported in 8.5% of nirsevimab recipients 
and 11.2% of placebo recipients. No SAEs in the nirse-
vimab group and one in the placebo group were considered 
to be related to study treatment. Adverse events of spe-
cial interest (which included immediate hypersensitivity, 
immune complex disease and thrombocytopenia) occurred 
in six (0.2%) nirsevimab recipients and no placebo recipi-
ents. All reported adverse events of special interest were 
characterised as cutaneous hypersensitivity events, were 
grade ≤ 3 in severity, and resolved in 1–20 days. No cases 
of anaphylaxis or other serious allergic reactions were 
reported. Deaths occurred in 0.2% of participants in both 
groups; no deaths in either group were considered to be 
related to study treatment [27].

The tolerability and safety profile of nirsevimab in infants 
at higher risk of severe RSV disease in the phase 2/3 MED-
LEY trial was similar to that observed in the pooled phase 2b 
and MELODY safety population [12, 13, 25]. Additionally, 
the safety profile of nirsevimab in infants from MEDLEY 
with CLD of prematurity or haemodynamically significant 
CHD who continued in the trial for their second RSV sea-
son was consistent with that observed during their first RSV 
season [13]. No treatment-related adverse events or adverse 
events of special interest were observed in any of the three 
treatment groups in the second season of the trial [26].

Post-baseline antidrug antibodies were detected in 5.6% 
of nirsevimab recipients and 3.8% of placebo recipients up 
to day 361 in the phase 2b trial [20], in 6.1% of nirsevimab 
recipients and 1.1% of placebo recipients up to day 361 in 
the MELODY trial (primary cohort) [21], and in 0.4% of 
nirsevimab recipients and 3.6% of palivizumab recipients 
up to day 151 in the MEDLEY trial [25].

What is the current clinical position 
of nirsevimab in the prevention of RSV lower 
respiratory tract disease?

As the first prophylactic monoclonal antibody against RSV 
to be licensed for use in all infants in their first RSV season, 
nirsevimab presents a highly valuable tool in the fight against 
RSV infection in children. Data from a well-designed pro-
gramme of clinical trials show that a single weight-banded 
dose of nirsevimab is efficacious in providing protection 
against RSV LRT disease, with low rates of reactogenicity, 
in infants in their first RSV season [20–25]. The clinical trial 
programme included infants born at term, preterm (including 
extremely preterm), and with CLD or CHD, with evidence 
supporting the efficacy and low reactogenicity of nirsevimab 
in all groups. With its approval in the EU [12], the USA [13] 
and several other countries, nirsevimab presents an impor-
tant advance in the fight against RSV. In addition to the data 
in infants in their first RSV season, further data (albeit more 
limited) suggest that infants at an increased risk of severe 
RSV disease can benefit from a second dose of nirsevimab 
entering their second RSV season, with nirsevimab addition-
ally indicated in this population in the USA [13] and Canada 
[15], although not in the EU (Table 1).

Recently published advice from the Spanish Society of 
Paediatric Infectious Disease recommends routine adminis-
tration of nirsevimab for all neonates born during the RSV 
season and infants aged < 6 months at the season onset [28]. 
In August 2023, the US Advisory Committee on Immuniza-
tion Practices (ACIP) issued a recommendation for the use 
of nirsevimab for all infants aged < 8 months who are born 
during or entering their first RSV season and for infants aged 



419

8–19 months who are at increased risk for severe RSV dis-
ease and are entering their second RSV season [29]. While 
its use is supported in national recommendations, the wide-
spread use of nirsevimab globally is likely to depend on 
cost-effectiveness determinations, particularly in lower- to 
middle-income countries with more limited resources. Mod-
elling (based on settings in high- to upper middle-income 
countries) has suggested that nirsevimab used as a seasonal 
passive immunisation in all infants is likely to be a cost-effec-
tive strategy; however, the findings are limited by a number 
of variables and uncertainties, including the nirsevimab cost 
per dose, the duration of nirsevimab efficacy, and accurate 
hospitalisation rates [30–35]. Furthermore, the advances in 
vaccine development, including the recent approval of the 
RSVpreF maternal vaccine for the prevention of RSV LRT 
disease in infants up to 6 months of age [9–11], are likely to 
substantially alter the landscape. Indeed, in September 2023, 
ACIP issued a recommendation for RSVpreF using seasonal 
administration (i.e. in September to January in most areas 
of continental USA) for pregnant persons at 32–36 weeks’ 
gestation for the prevention of RSV-associated LRT infec-
tion in infants aged < 6 months [36]. ACIP recommends that 
all infants should be protected against RSV-associated LRT 
infection through the use of either RSVpreF or nirsevimab 
(although most infants do not need both products) [36].

While prophylactic monoclonal antibodies (such as nir-
sevimab) and maternal vaccines both have great potential 
for reducing the burden of RSV in infants, there are nota-
ble advantages and disadvantages for the two strategies 
[4]. The most apparent advantage of nirsevimab over RSV 
maternal vaccination is the flexibility in terms of the tim-
ing of immunisation. By timing nirsevimab administration 
to align with the start of the RSV season (or at birth for 
infants born during the RSV season), and with a duration 
of protection of 5 months or more, nirsevimab has the abil-
ity to cover a full RSV season in all infants. In contrast, 
with maternal vaccines requiring administration in the third 
trimester of pregnancy, together with a limited duration of 
protection (likely ≤ 4 months), there is a concern that, for 
some infants, the window of protection may not coincide 
with (or cover the duration of) the RSV season, depending 
on timing of vaccination [4]. Another potential advantage of 
nirsevimab over RSV maternal vaccination is the delivery 
of consistent levels of antibody, in contrast to antibody lev-
els delivered through maternal vaccination, which may be 
more susceptible to variability [4, 37]. In particular, given 
that maternal antibody transfer peaks in the last 4 weeks of 
pregnancy, babies born preterm may be at higher risk of 
having levels of antibody below the level required for pro-
tection from maternal vaccination [37]. On the other hand, 
a likely advantage of maternal vaccines over prophylactic 
monoclonal antibodies is a potentially lower susceptibility 
to antigenic evolution [4]. Nirsevimab is targeted against a 

highly conserved epitope in the pre-fusion F protein [14], 
and the prevalence of RSV variants with reduced suscepti-
bility to nirsevimab neutralisation appears to be low (< 1%) 
[17, 38]. Nonetheless, the potential for the emergence of 
escape mutants remains a concern regarding prophylactic 
monoclonal antibodies, highlighting the importance of con-
tinual RSV genomic surveillance [4, 17].

Given the differences in the two strategies, it seems likely 
that prophylactic monoclonal antibodies and maternal vac-
cines will play complementary roles in the global fight to 
reduce the burden of RSV in infants. The recent advances 
in this clinical area mark important progress.
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