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ABSTRACT

Introduction: Respiratory syncytial virus 
(RSV) leads to significant morbidity in new-
born infants in the United Kingdom (UK). Nir-
sevimab, a long-acting monoclonal antibody, 
received approval from the European Medicines 
Agency and has been licensed by the Medicines 
and Healthcare products Regulatory Agency for 
preventing RSV lower respiratory tract disease 
(LRTD) in neonates and infants during their 
first RSV season. The objective of this study was 
to assess the potential impact of nirsevimab on 
RSV-associated LRTDs, related costs, and loss of 

quality-adjusted life years (QALYs) in infants 
experiencing their first RSV season.
Methods: The impact of administering nirse-
vimab across all infant populations compared 
to palivizumab in the high-risk palivizumab-
eligible population was assessed via a static 
decision-analytic model specified for a UK birth 
cohort experiencing their first RSV season. The 
RSV-related health events of interest included 
primary care (PC), accident and emergency 
(A&E) visits, hospitalizations [including hospi-
talizations alone and those resulting in intensive 
care unit (ICU) admissions], recurrent wheezing 
in infants who were previously hospitalized, and 
all-cause LRTD hospitalizations.
Results: Under the current standard of practice 
(SoP), RSV was estimated to result in 329,425 
RSV LRTDs annually, including 24,381 hospitali-
zations and ICU admissions, representing £117.8 
million (2024 GBP) in costs. Comparatively, uni-
versal immunization of all infants with nirse-
vimab could avoid 198,886 RSV LRTDs, includ-
ing 16,657 hospitalizations and ICU admissions, 
resulting in savings of £77.2 million in RSV 
treatment costs. Considering the impact on all-
cause LRTD of a universal immunization strat-
egy, nirsevimab could be valued between £243 
and £274, assuming willingness-to-pay (WTP) 
thresholds of £20,000 and £30,000 per QALY 
saved, respectively.
Conclusions: This analysis demonstrated that 
the health and economic burden of RSV would 
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be substantially reduced in all infants experienc-
ing their first RSV season in the UK (including 
term, preterm, and palivizumab-eligible infants) 
as a result of a universal immunization strategy 
with nirsevimab.

Keywords: Economics; Cost-effectiveness; 
Model; Lower respiratory tract disease; 
Nirsevimab; RSV; Burden; Cost; Infants; United 
Kingdom

Key Summary Points 

Why carry out this study?

Respiratory syncytial virus (RSV) is a leading 
cause of infant hospitalizations in the United 
Kingdom (UK) responsible for a substantial 
economic burden on the country’s resources.

Current UK guidelines recommend prophy-
laxis against RSV within the high-risk popu-
lation only. This leaves a large unmet need 
for protection against RSV for infants born 
full-term or late preterm.

This study assessed the clinical and economic 
impact of all infant immunization with 
nirsevimab which was approved by the UK 
Medicines and Healthcare products Regula-
tory Agency in November 2022.

What was learned from the study?

Universal immunization with nirsevimab 
could substantially reduce the health and 
economic burden for UK infants during their 
first RSV season versus the current standard 
of practice.

Implementation of this strategy would ben-
efit all infants, including those at higher risk 
of serious disease and could play a significant 
role in reducing the strain of RSV LRTD on 
the NHS.

INTRODUCTION

Respiratory syncytial virus (RSV) is a leading 
cause of lower respiratory tract disease (LRTD) 
and hospitalizations among infants and young 
children [1, 2]. In 2015, worldwide RSV infec-
tion was associated with approximately 33.1 
million hospital admissions and 5600 deaths 
among children under 5 years old [1]. In the 
United Kingdom (UK), an estimated 50–90% 
of pediatric bronchiolitis hospitalizations, and 
5–40% of pediatric pneumonia hospitaliza-
tions, are caused by RSV [3]. Furthermore, RSV 
is expected to account for 83 deaths in children 
and adolescents each year [4].

RSV is a seasonal virus in the UK with peak 
circulation typically occurring between Octo-
ber and March and peak infections occurring 
in November and December. By 2 years of age, 
nearly all children are infected with RSV [2, 5, 
6]. While most cases are mild, preterm birth 
and underlying medical conditions are associ-
ated with a higher risk of developing severe dis-
ease. Nonetheless, 85% of infants hospitalized 
due to RSV are otherwise healthy and born at 
full term [4, 7]. A previously published model 
predicted that 20,359 infants under 1 year and 
33,561 children under 5 years are hospitalized 
in England during a typical RSV season [8]. 
During the seasonal peak of infections, hospi-
tal services are severely disrupted, placing sig-
nificant burden on the National Health Service 
(NHS) [9].

Palivizumab is a monoclonal antibody 
approved by the United States Food and Drug 
Administration and the European Medicines 
Agency (EMA) for the prevention of serious 
RSV-associated LRTD requiring hospitalization 
in high-risk infants [10, 11]. Until September 
2023, the UK Joint Committee for Vaccination 
and Immunization (JCVI) recommended using 
palivizumab in a smaller cohort of infants 
compared to the full EMA indication based on 
specific combinations of gestational age and 
the presence of chronic lung disease (CLD) or 
congenital heart disease (CHD) [10, 12]. These 
recommendations limit the use of palivizumab 
to < 1% of the UK infant population, rendering 
the majority unprotected.
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Nirsevimab is a long-acting anti-RSV mono-
clonal antibody approved by the EMA [13] and 
the Medicines and Healthcare products Regula-
tory Agency [14]. The approval of nirsevimab 
was based on three pivotal clinical trials, in 
which a single dose of nirsevimab demonstrated 
high and consistent efficacy against RSV LRTD 
sustained through the entire RSV season.

In September 2023, the JCVI stated that a 
seasonal, seasonal-with-catch-up, or year-round 
passive (monoclonal antibody) RSV immuniza-
tion program for newborns could be cost-effec-
tive. The JCVI advised that nirsevimab is suitable 
for a universal program to protect neonates and 
infants from RSV [15].

Previous modeling studies have examined the 
impact of prophylactic measures on RSV burden 
[16–20]. However, no studies have directly com-
pared standard of practice (SoP) with nirsevimab 
in the UK, utilizing current clinical data [19, 20].

The objective of this study was to highlight 
the expected clinical and economic burden of 
nirsevimab versus palivizumab in RSV-associated 
LRTD prevention in UK infants, based on the 
latest clinical evidence for nirsevimab.

METHODS

Model Overview

A static decision-analytic model that tracks the 
UK infant cohort (by month of birth) during 
their first RSV season was developed in Microsoft 
 Excel®. The model considers possible RSV-related 
health events and costs in all infants under 
1 year of age. All infants in the model were con-
sidered susceptible to RSV LRTD, though risk 
evolved with age, depending on the RSV circu-
lation density and relative risk of health events 
based on gestational age. A full model descrip-
tion has previously been published [21]. This 
article is based on previously conducted stud-
ies and does not contain any new studies with 
human participants or animals performed by 
any of the authors.

Infants enter the model in monthly birth 
cohorts by subpopulation and are tracked across 
a specified time horizon, based on the number 

of RSV seasons or years. The efficacy, coverage 
rate, and duration of protection associated with 
each prophylaxis are combined with the associ-
ated risk reductions of RSV-related health events 
during the protection window and compared 
across two scenarios. The model considers the 
UK RSV season to span from October to Febru-
ary, as defined in the Green Book [2], with a 
peak in infections in December based on data 
collected between 2012 and 2016 (Figure S1) [2].

This study compared the expected impact 
of nirsevimab versus previous SoP (i.e., palivi-
zumab) from the NHS payer perspective for a 
typical RSV season observed prior to the COVID-
19 pandemic. Disease burden was calculated as 
the number and associated costs of hospitaliza-
tions [including intensive care unit (ICU) admis-
sions], accident and emergency (A&E) visits, pri-
mary care (PC) visits, non-medically attended 
(MA) RSV events, all-cause LRTD hospitaliza-
tions, recurrent wheezing as a complication 
associated with inpatient RSV events, and the 
number of deaths among infants with RSV. Costs 
are reported in 2024 GBP. The time horizon was 
the first RSV season for all health events, except 
for recurrent wheezing and premature deaths, 
which had 3-year and lifetime horizons, respec-
tively. Quality-adjusted life years (QALY) were 
estimated to calculate the economically justi-
fiable price of each comparator given the UK 
willingness-to-pay threshold.

Target Population and Immunization 
Strategies

The cohort is stratified by RSV-related LRTD 
risk: (1) late preterm and term infants [born at 
or after 35 weeks gestational age (wGA)]; (2) pre-
term infants (born between 29 wGA and < 35 
wGA, not eligible for palivizumab); and (3) 
palivizumab-eligible infants (born < 29 wGA or 
those with CLD or CHD, based on JCVI recom-
mendations) [12], aligned with the nirsevimab 
clinical trials [22–24].

The model compared two immunization strat-
egies: Strategy 1 follows the previous SoP for 
each subpopulation, consisting of a “catch-up” 
or seasonal-based approach in the palivizumab-
eligible population, in which infants born before 
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the RSV season received up to five monthly pal-
ivizumab administrations throughout the RSV 
season. Infants born during the season received 
monthly administration from birth until the 
end of the RSV season. Preterm and term infants 
not eligible for palivizumab received no prophy-
laxis, in line with previous JCVI guidelines [12]. 
In Strategy 2, immunization with nirsevimab 
among term infants born before the RSV season 
coincided with the UK National Immunization 
Program (NIP). For infants born before the RSV 
season, a single dose of nirsevimab was admin-
istered during their regular NIP immunization 
appointment (at weeks 8, 12, or 16 after birth) 
closest to but no later than the beginning of the 
RSV season. Infants born during the RSV season 
received administration at birth. For preterm 
and palivizumab-eligible infants, nirsevimab 
was administered following a “catch-up” strat-
egy similar to the SoP described in Strategy 1: 
infants born before the RSV season received one 
dose of nirsevimab in October, and at birth for 
those born during the RSV season. The duration 
of protection for nirsevimab was 5  months, 
based on the European Union and UK market-
ing authorization [13, 25], with a conservative 
assumption of no residual efficacy beyond that. 
Both prophylaxes assumed an immediate and 
full onset of protection after dosing. A model 
overview is presented in Figure S2.

Model Inputs

An evidence-based decision analysis was per-
formed to systematically combine UK-specific 
empirical data concerning epidemiology, proph-
ylaxis efficacy, and number of health events, 
based on unit costs from national databases, 
with published literature to inform the model. 
Model parameters and their associated base-case 
estimates are listed in Table 1.

Annual births in the UK were sourced from 
cumulative birth data for England [26], Wales 
[26], Scotland [27], and Northern Ireland [28]. 
The demographic inputs regarding the propor-
tion of births per month and the proportion of 
infants born before 35 wGA were obtained from 
the UK Office for National Statistics, based on 
2019 population characteristics in order to avoid 

any confounding impacts associated with the 
COVID-19 pandemic [29, 30]. The proportion 
of annual births eligible for prophylaxis with 
palivizumab was informed by IQVIA prescribing 
cost data (data on file) The seasonality and inci-
dence of RSV were obtained from Public Health 
England 2017 data of monthly reported labora-
tory-confirmed respiratory infections that were 
categorized as RSV in England and Wales [31].

The efficacy of nirsevimab against RSV-related 
health events, in term and preterm infants not 
eligible for palivizumab, was based on Phase IIb, 
Phase III (MELODY) and Phase IIIb (HARMO-
NIE) trials [22, 23, 32]. In the global randomized 
placebo-controlled MELODY trial, nirsevimab 
significantly reduced RSV-associated LRTD com-
pared to placebo, with a 74.5% reduction in MA 
RSV-associated LRTD [95% confidence interval 
(CI) 49.6–87.1; P < 0.001] among late preterm 
and term infants not eligible for palivizumab 
[23]. Similarly, in a population of healthy infants 
born preterm from the pivotal Phase IIb trial, a 
single dose of nirsevimab resulted in fewer MA 
RSV LRTDs and hospitalizations versus placebo 
throughout the RSV season [22]. Additionally, in 
both trials, there was no statistically significant 
difference in the incidence of serious adverse 
events between infants receiving nirsevimab 
versus placebo [22, 23]. The open-label HARMO-
NIE trial, conducted in France, Germany, and 
the UK, compared nirsevimab with standard of 
care in preventing RSV-related hospitalizations 
in infants under 12 months not eligible for pal-
ivizumab. Nirsevimab significantly reduced RSV-
associated LRTD hospitalizations by 83.2% over-
all (n = 8058; 95% CI 67.8–92.0; P < 0.001) and 
83.4% in the UK (n = 4092; 95% CI 34.3–97.6; 
P = 0.003). Nirsevimab also demonstrated a sig-
nificant reduction in all-cause LRTD hospitaliza-
tions by 58.0% (95% CI 39.7, 71.2; P < 0.0001) 
[32]. Finally, in the randomized, double-blind 
MEDLEY trial (Phase II/III) the safety profiles 
of nirsevimab and palivizumab were similar in 
infants eligible for palivizumab [24].

Similar to previous economic evaluations of 
nirsevimab [33], we applied the RSV LRTD data 
from the MELODY and Phase IIb trials in the 
corresponding subpopulation for the prevention 
of outpatient events (i.e., A&E and PC visits). 
RSV-related hospitalization and all-cause LRTD 
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Table 1  Model inputs

Palivizumab-eligible Preterm Term

Population  sizea

 By subgroup 0.84% [data on file] 3.20% [30] 95.96%

Palivizumab product profile

 Efficacy on RSV A&E and PC 
visits

51.0% (40.8–61.2%)b [34] NA NA

 Efficacy on RSV hospitalizations 51.0% (40.8–61.2%)b [34] NA NA

 Time to onset of protection Immediate NA NA

 Coverage 70.0% (56.0–84.0%) [data on file] NA NA

 Protection duration by dose 1 month NA NA

 Average selling price £475 (£380—£570) [data on File] NA NA

Nirsevimab product profile

 Efficacy on RSV A&E and PC 
visits

51.0% (40.8–61.2%) [24, 34] 86.2% (68.0–94.0%) [51] 74.5% (49.6–
87.1%) [23]

 Efficacy on RSV hospitalizations 51.0% (40.8–61.2%) [24, 34] 83.2% (67.8–92.0%) [32] 83.2% (67.8–
92.0%) [32]

 Efficacy on all-cause LRTD 
hospitalizations

58.04%[32]

 Time to onset of protection Immediate Immediate Immediate

Coverage 91.0% (72.8–100%) [35] 91.0% (72.8–100%) [35] 91.0% (72.8–
100%)[35]

Protection duration by dose 5 months (4–6) 5 months (4–6) 5 months (4–6)

RSV hospitalization rates

 0–11 months 11.75% (9.40–14.09%) 7.95% (6.36–9.54%) [40] 3.44% (2.75–
4.13%) [41]

 Risk in infants with CHD 9.70% [52, 53] NA NA

 Risk in infants with CLD 12.80% [52, 53] NA NA

 Risk in infants < 29 wGA 10.00% [40] NA NA

Probability of ICU following an RSV-related hospitalization

0–11 months 8.96% (7.17–10.75%) [16] 8.96% (7.17–10.75%) [16] 4.29% (3.43–
5.15%)[54]

Probability of wheezing following an RSV-related hospitalization

 Year 1 31% (24.8–37.2%) [49, 55]

 Year 2 27% (21.6–32.4%) [49, 55]
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Table 1  continued

Palivizumab-eligible Preterm Term

 Year 3 17% (13.6–20.4%) [49, 55]

RSV A&E visit rates

 0–5 months 11.21% (8.96–13.45%) [48]

 6–11 months 10.68% (8.55–12.82%) [48]

RSV PC visit rates

 0–5 months 5 times the risk of hospitalization (4–6 times hospitalization) [49]

 6–11 months 12.5 times the risk of hospitalization (10–15 times hospitalization) [49]

Non-medically attended RSV event rate

 0–11 months 10.70% (8.56–12.84%) [56]

All-cause mortality rate (per 100,000)

 0–11 months 360.60 [57]

RSV-related mortality rate (per 100,000)

 0–5 months 4.22 (3.38–5.07) [58]

 6–11 months 2.12 (1.69–2.54) [58]

All-cause LRTD hospitalization rate

 0–11 months 11.46% (9.17–13.75%) [41]

Cost by event (2024 GBP)

 Hospitalization (standard ward) 
[41, 59]

£2922 (£2337–£3506)

 ICU  admissionc [41, 59, 60] £9383 (£7506–£11,259)

 A&E visit [59, 60] £396 (£317–£476)

 PC visit [59, 61, 62] £53 (£42–£63)

 Recurrent wheezing (year 1) [49] £291 (£233–£349)

 Recurrent wheezing (year 2) [49, 
55]

£281 (£225–£337)

 Recurrent wheezing (year 3) [49, 
55]

£271 (£217–£326)

QALY loss by event

 Hospitalization (standard ward) 
[45]

0.0101 (0.0090–0.0118)

 Admission to  ICUc [45] 0.0164 (0.0145–0.0189)

 A&E visit [45] 0.0063 (0.0055–0.0071)

 PC visit [45] 0.0063 (0.0055–0.0071)



2141Infect Dis Ther (2024) 13:2135–2153 

hospitalization data from HARMONIE were used 
for the preterm and term infant subpopulations 
not eligible for palivizumab. Finally, as pharma-
cokinetic data show a similar degree of efficacy 
extrapolated to infants born extremely preterm, 
with CLD/CHD, we have assumed the non-
inferiority of nirsevimab versus palivizumab for 
this subpopulation (given the absence of efficacy 
data for this subgroup in MEDLEY) [24]. The effi-
cacy for palivizumab was informed by a network 
meta-analysis of three randomized controlled 
trials assessing the prevention of hospitaliza-
tion associated with palivizumab versus placebo 
(assumed equal across inpatient and outpatient 
settings) [34]. As the anticipated administration 
schedule for nirsevimab was based on the NIP, 
its uptake was assumed to be similar to the pri-
mary series vaccinations in infants under 5 years 
old in the UK COVER program (i.e., 91%) [35]. 
As palivizumab requires monthly administra-
tions during the RSV season (for a maximum 
of 5 months), the coverage rate of palivizumab 
within SoP was informed to reflect the sales in 
UK annually (i.e., 70%) [Data on File].

Scenario and Sensitivity Analysis

Alternative scenarios were tested based on 
implementation strategies, considering immuni-
zation at birth for all infants (“year-round” sce-
nario) and immunization for infants born dur-
ing the season only (“in-season” scenario). An 
extended duration of protection was applied in 
the “year-round” scenario, assuming sustained 
protection over 5 months, and a linear decay 
of efficacy from month 6 through month 12. 
Although the trajectory for the decline is yet 
to be determined, there is a building evidence 
base suggesting protection may extend beyond 
150 days [23, 36]. We also tested the assump-
tions proposed by Hodgson et al. [20] (Table S1). 
The different immunization strategies are pre-
sented in Figure S3. To further test uncertainty 
in the model results, we conducted a deter-
ministic sensitivity analysis (DSA) by varying 
key model parameters to test their impact on 
healthcare costs. The upper and lower bounds 
for each tested parameter are presented in 
Table 1. It is important to note that variability in 
the tested parameters were based on an assumed 

Table 1  continued

Palivizumab-eligible Preterm Term

 Non-medically attended RSV 
[45]

0.0036 (0.0030–0.0044)

 All-cause LRTD hospitalization 
[45]

0.0101 (0.0090–0.0118)

 Recurrent wheezing (year 1) [49] 0.0392 (0.0116–0.0635)

 Recurrent wheezing (year 2) [49] 0.0379 (0.0112–0.0614)

 Recurrent wheezing (year 3) [49] 0.0366 (0.0108–0.0593)
 Lifetime QALY loss (dis-

counted)
25.13

RSV season is from October to March
A&E accidents and emergencies, CHD congenital heart disease, CLD chronic lung disease, ICU intensive care unit, LRTD 
lower respiratory tract disease, NA not applicable, PC primary care, QALY quality-adjusted life year, RSV respiratory syncyt-
ial virus, wGA weeks gestational age
a Based on 712,519 annual live births [26–28]
b Assumed non-inferiority between nirsevimab and palivizumab
c For each ICU admission, an outpatient appointment is considered for follow-up, in terms of costs and QALY loss
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deviation of 20%, except for treatment efficacy 
which was extracted from the respective clini-
cal trial results. The assumed deviation of 20% 
is expected to provide a reasonable estimate of 
the variability that could be observed in a real-
world scenario.

RESULTS

Results are reported for Strategy 1 (SoP) and 
Strategy 2 (NIP), as well as prevented events, 
costs avoided and QALY saved with nirse-
vimab (Table 2). Outcomes are also reported 
by subpopulation in Table S2 (events), Table S3 
(costs), and Table S4 (QALYs). Distribution of 
health events by month of birth is reported in 
Table S5 (all events) and Table S6 (RSV-related 
hospitalizations).

Disease Burden under the Current SoP

Under the current SoP, the model estimated a 
total of 23,234 hospitalizations (excluding ICU 
admissions) and 1147 ICU admissions. Of those 
hospitalized, there were an estimated 18,286 
cases of recurrent wheezing over the first 3 years. 
RSV infections led to a total of 64,575 A&E vis-
its, 159,371 PC visits and 62,793 non-MA RSV 
events. The estimated number of all-cause LRTD 
hospitalizations (excluding RSV-related hospital-
izations) was 45,940 (Table 2).

The RSV-related cost for all subpopula-
tions was £117.8 million. The largest share is 
attributable to hospitalizations alone (58% of 
the total costs), while ICU costs account for 
approximately 9% of the total costs. The cost of 
all-cause LRTD hospitalizations (excluding RSV 
hospitalizations) was £134.2 million. The largest 
contributor of QALY loss was PC visits, which 
represented 28% of the 3,557 total QALY loss.

Term infants accounted for 92% and 83% of 
total hospitalizations (excluding ICU admis-
sions) and ICU admissions, respectively, whereas 
palivizumab-eligible infants accounted for only 
2% and 3.5%, respectively.

The analysis of the RSV-related health event 
distribution by month of birth showed that 68% 
was attributable to infants born between March 

to September (Table S5, Figure S4). The distribu-
tion of RSV hospitalizations by month of birth, 
shows that infants born out of season account 
for 58%, and infants born in-season account for 
42% (Table S6 and Fig. 1).

Disease Burden under All‑Infant 
Immunization with Nirsevimab

Immunization with nirsevimab was estimated to 
avoid 162,376 RSV MA LRTDs and 36,511 RSV 
non-MA LRTDs. Moreover, nirsevimab reduced 
RSV hospital and ICU admissions by 68% 
(16,657) and avoided substantial numbers of 
A&E and PC visits (Table 2). Additionally, 9736 
all-cause LRTD hospitalizations (excluding RSV 
hospitalizations) were avoided.

The use of nirsevimab was estimated to reduce 
total costs associated with RSV MA LARTDs by 
£77.2 million (66%). Reduced hospital admis-
sions (including ICU admission) accounted for 
the largest portion of avoided costs (£53.7 mil-
lion, 68% reduction). Reduced all-cause LRTD 
events saved an additional £28.4 million. The 
replacement of palivizumab by nirsevimab in 
the eligible population resulted in £11 million 
in savings. Nirsevimab was estimated to con-
serve 2023 QALYs compared to SoP. As most 
RSV LRTDs occurred among term infants, 93% 
of events avoided by an all-infant immunization 
strategy with nirsevimab were in this group.

The modeled impact of universal immuniza-
tion with nirsevimab on infants born during 
versus before the RSV season was significant, 
regardless of the age at the start of the RSV 
season (Table S4, Fig. 1). An estimated 64% of 
the total avoided health burden (134,329 RSV 
LRTD and all-cause LRTD hospitalizations) was 
attributable to infants born before the RSV sea-
son, while infants born in-season accounted 
for the remaining 36% (74,293 RSV LRTDs).

Economically Justifiable Price and Number 
Needed to Immunize (NNI)

The economically justifiable price of nirse-
vimab (including administration costs) was 
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Table 2  RSV-related events, costs, and QALY loss under SoP, with nirsevimab, and incremental outcomes

A&E accidents and emergencies, CHD congenital heart disease, CLD chronic lung disease, ICU intensive care unit, LRTD 
lower respiratory tract disease, NA not applicable, PC primary care, QALY quality-adjusted life year, RSV respiratory syncyt-
ial virus, SoP standard of practice

Parameter Events Costs (in million) QALY

Standard of practice

 Hospitalizations (standard ward) 23,234 £67.9 236

 ICU admissions 1147 £10.8 19

 A&E visits 64,575 £25.6 407

 PC visits 159,371 £8.4 1004

 Non-medically attended events 62,793 £– 226

 RSV-related deaths 20 £– 502

 All-cause LRTD hospitalizations (excl. RSV hospitalizations) 45,940 £134.2 466

 Recurrent wheezing (across 3 years)* 18,286 £5.2 697

 Palivizumab costs NA £11.4 NA

 Total 375,365 £263.4 3557

Immunization with nirsevimab

 Hospitalizations (standard ward) 7352 £21.5 75

 ICU admissions 372 £3.5 6

 A&E visits 26,913 £10.7 170

 PC visits 63,819 £3.4 402

 Non-medically attended events 26,282 £– 95

 RSV-related deaths 8 £– 199

 All-cause LRTD hospitalizations 36,204 £105.8 367

 Recurrent wheezing (across 3 years)a 5793 £1.6 221

 Palivizumab costs NA £– NA

 Total 166,743 £146.4 1534

Avoided events

 Hospitalizations (standard ward) − 15,883 − £46.4 161

 ICU admissions − 775 − £7.3 13

 A&E visits − 37,662 − £14.9 237

 PC visits − 95,551 − £5.1 602

 Non-medically attended events − 36,511 £– 131

 RSV-related deaths − 12 £– 304

 All-cause LRTD hospitalizations − 9736 − £28.4 99

 Recurrent wheezing (across 3 years) − 12,493 − £3.5 476

 Palivizumab costs NA − £11.4 NA

 Total − 208,622 − £117.0 2023
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estimated at £243 and £274 following an 
incremental cost-effectiveness ratio threshold 
of £20,000/QALY saved and £30,000/QALY 
saved, respectively. The estimated NNI to pre-
vent one RSV LRTD in any setting was 4 in the 
overall infant population, and 39 to prevent 
one RSV LRTD hospitalization.

Scenario and Sensitivity Analysis

Avoided RSV events under the base-case strat-
egy (NIP), the year-round strategy, and the in-
season-only implementation are similar for 
term infants born during the season (Fig. 2). 
In term infants born before the start of the 
RSV, year-round immunization prevents more 
than 100,000 cases. Results for in-season-only 
implementation highlight the missed oppor-
tunity of protecting these infants. The impact 
on high-risk infants (preterm and palivizumab-
eligible) and the prevention of all-cause LRTD 

hospitalizations follow the same pattern, but on 
a smaller scale (Table 3).

The results of the DSA are presented as a tor-
nado diagram in Fig. 3. The analysis showed 
that parameters related to the term infant 
population had the largest impact on model 
results. Specifically, the risk of RSV by age, 
coverage rate for nirsevimab, and RSV treat-
ment costs were the most significant drivers 
of healthcare costs. These results align with 
observations from the scenario and base-case 
analysis, which highlight a significant burden 
and unmet need for infants in this subgroup.

DISCUSSION

This study adds to the recent literature on the 
characterization of RSV burden, with the most 
up-to-date clinical data. It estimates the impact 

Fig. 1  Distribution of RSV-related hospitalization per 
month of birth over the first RSV season and avoided 
events with nirsevimab under the NIP immunization strat-
egy. Infants born from March through September, consid-
ered born before the start of their first RSV season (OoS); 

infants born from October through February, considered 
born during the RSV season (WiS). mo month old, OoS 
out of season, RSV respiratory syncytial virus, SoP standard 
of practice, WiS within season
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Fig. 2  Avoided events based on implementation strategies. 
NIP immunization strategy refers to an all-infant immuni-
zation with a catch-up for infants born before the RSV sea-
son fitting to routine visits already scheduled; Year-round 
immunization strategy refers to immunization at birth for 
preterm and term infants; In-Season immunization strategy 
refers to immunization of preterm and term infants born 
during the season only, from October to March. All-cause 

LRDT hospitalizations exclude RSV-related hospitaliza-
tion, accounted in events for term, preterm, and high-risk 
infants. High-risk infants refer to palivizumab-eligible 
infants; Prevented events sum the four first categories. exc. 
excluding LRTD lower respiratory tract disease, NIP 
National Immunization Program, RSV respiratory syncyt-
ial disease

Table 3  Economic outcomes of scenario analysis, presenting incremental costs, QALY saved, and economically justifiable 
price of each scenario

 NIP immunization strategy refers to an all-infant immunization with a catch-up for infants born before the RSV season fit-
ting to routine visits already scheduled; Year-round immunization strategy refers to immunization at birth for preterm and 
term infants; In-season immunization strategy refers to immunization of preterm and term infants born during the season 
only, from October to March
EJP economically justifiable price, NIP National Immunization Program, QALY quality-adjusted life year

NIP Year-round In-season

Target population All infants All infants Infants 
born in-
season

Avoided treatment and palivizumab costs (in 
millions)

− £117.0 − £120.1 − £53.3

QALY saved 2023 1974 780

EJP @£20,000/QALY £243.1 £246.2 £258.0
EJP @£30,000/QALY £274.3 £276.7 £287.1
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of universal infant immunization with nirse-
vimab on RSV-related health outcomes, all-cause 
LRTD hospitalizations, expenditures and QALY 
loss, based on a previously published static 
decision-analytic model adapted for the UK set-
ting [19, 20]. The model predicts that infants 
currently ineligible for palivizumab (term and 
preterm) account for 98% of the hospitalization 
burden, despite having a lower risk of severe 
events compared to those infants eligible to 
receive palivizumab. These results demonstrate 
that immunization of otherwise healthy infants 
born at or close to term (approximately 96% of 
cohort) can avoid the majority of poor health 
outcomes and expenditures associated with RSV, 
despite premature infants with CHD or CLD 
being at greater risk of serious outcomes.

The results show that immunizing all infants 
with nirsevimab could reduce RSV-related 
LRTDs by 60% and associated costs by 66%. 

The estimated reduction in all-cause LRTD hos-
pitalizations (excluding RSV events) was 21%; 
this additional benefit may be key in relieving 
pressure on the health system during winter. 
Immunization of infants with nirsevimab born 
before the RSV season can avoid 134,329 total 
RSV LRTDs (64%). For infants born during the 
RSV season, immunization with nirsevimab is 
estimated to avoid 74,293 RSV LRTDs (36%). 
This distribution of RSV LRTDs occurring in 
infants born during the RSV season versus those 
born before the RSV season aligns with previous 
estimates [8, 37, 38]. Infants born before the RSV 
season make up the majority of the annual birth 
cohort (i.e., 7 months of the year; 60%) [29, 30], 
explaining the higher absolute number of health 
events and costs versus those born during the 
season. Similarly, as the majority of the infant 
population (96%) is born full-term, most health 
events occur among the term Infant population, 

Fig. 3  Deterministic sensitivity analysis results. It is 
important to note that variability in the tested parameters 
were based on an assumed deviation of 20%, except for 
treatment efficacy which was extracted from the respec-
tive clinical trial results. The assumed deviation of 20% is 

expected to provide a reasonable estimate of the variability 
that could be observed in a real-world scenario. DSA deter-
ministic sensitivity analysis, RSV respiratory syncytial dis-
ease
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born both during and before of the RSV season. 
This highlights the need to immunize all infants 
to reduce the overall RSV burden, including 
those born full-term and those born before the 
RSV season. The sensitivity analysis lends addi-
tional credibility to these results which show 
that parameters related to term infants have the 
strongest impact on the model results.

RSV seasonality informs a critical component 
of any immunization strategy. A minimum 
5-month duration of protection of nirsevimab 
suggests that the optimal immunization timing 
for infants born before the RSV season is Octo-
ber, thus providing protection throughout the 
RSV season. This reinforces health equity by 
offering optimal coverage for infants born before 
the season, while also protecting the youngest 
and most vulnerable infants born during the 
season. However, immunizing a substantial 
portion of the infant population in October 
(approximately 62% of the UK’s annual infant 
birth cohort) could be logistically difficult and 
reduce real-world coverage. Therefore, the strat-
egy evaluated in our study aligns immunization 
with nirsevimab in the term infant population 
with the UK NIP. The difference between the 
October catch-up and the NIP strategy is mar-
ginal in terms of reduction in hospitalizations 
and direct costs for the entire infant popula-
tion, considering most infants are born at term 
(Table S7).

By integrating nirsevimab prophylaxis 
within the UK NIP, the health system burden 
of immunization for infants born pre-season 
is spread out across July, August, and Septem-
ber, instead of concentrating all immuniza-
tions in October, thereby maximizing cover-
age, particularly in infants less vulnerable to 
severe RSV-related health events. If the 150-day 
nirsevimab duration of protection is strictly 
assumed, then integrating nirsevimab within 
the UK NIP could leave a small portion of older 
infants with limited protection toward the end 
of the season when RSV is still in circulation. 
However, these infants will be less vulnerable 
to severe RSV-related MA LRTDs as they are 
older in age; plus, there is evidence that some 
infants may experience residual protection 
beyond 150 days.

Another option considered by the JCVI 
involves immunizing all infants at birth [15]. 
Existing and expected data suggesting prolonged 
protection with nirsevimab[23] could render this 
strategy pragmatic. Sufficient evidence to prop-
erly model this duration and waning of protec-
tion is not fully available at this time as a strong 
correlation between protection with respect to 
serum concentration has not yet been estab-
lished. A scenario in which all infants receive 
administration with nirsevimab at birth was 
tested under the assumption of a linear decay 
in protection between months 6 and 12. The 
outcomes of this strategy were similar to the NIP 
strategy. A final scenario tested was the immu-
nization of the infants born during the season 
only. This strategy would result in most infants 
experiencing their first RSV season unprotected, 
with only a third of health events avoided com-
pared to all-infant protection.

The primary strength of our model is its gran-
ularity compared to existing studies in infant 
RSV [17, 20, 39]. In addition to considering dif-
ferentiated risks of RSV-related health events by 
infant subpopulation, the use of hospitalization 
rates by wGA (from [8]) allows for stratification 
of subpopulations by monthly age. Our model 
can therefore evaluate the potential impact of 
nirsevimab independently for infants within 
each subpopulation, in addition to those born 
during versus before the RSV season. Disaggre-
gating the population granularly allows multiple 
strategies to be evaluated and trade-offs assessed, 
weighing up pragmatism versus outcomes to 
determine the most impactful intervention and 
inform the decision-making process. Another 
strength of our model is that the analysis is 
based on the most up-to-date data for the risk 
of hospitalization due to RSV among infants in 
the UK, collected shortly before the COVID-19 
pandemic and so not confounded by the influ-
ence of social distancing on circulating respira-
tory viruses [40, 41].

The results of our evaluation can be com-
pared with recent studies assessing the impact 
of immunization on RSV LRTDs [16, 17, 20, 42]. 
The most recent Hodgson study uses a dynamic 
transmission model, leveraging an adapted ver-
sion of the susceptible-exposed-symptomatic-
recovered model structure which includes an 
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asymptomatic state as well as the potential 
effects of maternal-protective antibodies [20]. 
The Hodgson study estimates fewer avoided RSV 
LRTDs associated with nirsevimab prophylaxis 
compared to the results of this analysis. While 
differences in model structures between the 
Hodgson and current study can explain some 
of the differences in results, the primary driver 
of the discrepancy is related to several other 
dimensions. First, Hodgson et al. assumed steri-
lizing immunity induced by nirsevimab, caus-
ing an increase of susceptible infants over the 
second RSV season, and therefore an increase in 
the number of cases in the 1–4 years age group. 
This assumption on the mechanism of action 
of nirsevimab is incorrect, as RSV exposure in 
nirsevimab-immunized infants is accompanied 
by subclinical manifestations of disease, indi-
cating that sterilizing immunity is not induced 
by nirsevimab [43]. This is backed by new data 
showing no increase in severity in the sec-
ond season of nirsevimab-immunized infants 
[44]. The Hodgson model also underestimated 
key parameters like RSV hospitalization costs, 
where it is assumed that RSV-related hospital 
costs are the same across all age groups from 0 
to 15 years, and that this is equivalent to the 
cost of hospitalized acute bronchiolitis in all 
individuals aged < 18 years. Given RSV disease 
severity is known to be greatest in infants aged 
under 1 year and decreases with age, Hodgson’s 
approach likely underestimates the cost of hos-
pitalization in infants aged under 1 year. Fur-
thermore, QALY loss inputs used in the Hodg-
son 2024 model are outdated and not specific 
to the target age group for immunization. Our 
model utilizes more recent, relevant and com-
prehensive QALY loss data from Mao et al. [45], 
a prospective observational cohort study con-
ducted in the UK, Spain, Finland, and the Neth-
erlands, which estimates QALY losses in infants 
aged under 1 year with a confirmed RSV case 
during the 2017–18, 2018–19 or 2019–20 sea-
son. Hodgson’s model also failed to account for 
the proven benefits of nirsevimab in reducing 
all-cause LRTD hospitalizations [22, 23, 32], and 
the direct impact on infants of replacing palivi-
zumab with nirsevimab [24]. Finally, substantial 
evidence indicates nirsevimab will have greater 
real-world impact than maternal vaccination, 

through the protection of all infants, regard-
less of gestational age, with sustained efficacy 
over the RSV season and timely administra-
tion to allow protection throughout the RSV 
season. Early real-world evidence shows robust 
and consistent outcomes with a pooled effec-
tiveness in preventing RSV LRTDs of approxi-
mately 84.4% (95% CI 76.8–90.0) [46]. Using 
Hodgson’s assumptions, our model results in 
4178 fewer hospitalizations avoided, £69 mil-
lion fewer direct costs avoided, and 1678 fewer 
QALY saved versus SoP, suggesting significant 
underestimation of the impact of nirsevimab in 
reducing RSV-related burden compared to the 
results presented here.

Furthermore, a formal model comparison 
was conducted to ensure the cross-validity of 
our model in accordance with guidelines for 
multi-model comparisons executed by the Res-
piratory Syncytial Virus Consortium in Europe 
(RESCEU) [47]. This study aimed to compare the 
outcomes of different available, model-based, 
analytical approaches designed to estimate the 
cost-effectiveness of RSV prevention in infancy 
and pregnancy, using a standardized set of input 
parameters across three static models—one pro-
duced by researchers at Antwerp University, the 
Novavax model, and the Sanofi-generated model 
presented here. Our model produced identical 
results to those generated with the same inputs 
in the Antwerp University model, for the overall 
infant population and per age group, supporting 
the validity of the results presented here.

Limitations

Although a key strength of our model cent-
ers around the level of granularity available in 
modeling infant birth cohorts, one key limita-
tion in this analysis is the lack of some granular 
source data. In these situations, assumptions 
were applied to fit the available data. For exam-
ple, the risk of A&E visits was assumed to be 
consistent across all subpopulations. Estimates 
for hospitalizations are also unavailable by 
month of age; therefore, the monthly trend for 
the overall infant population from Reeves and 
colleagues [8] is assumed to be applicable to all 
subpopulations.
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Similarly, data on the route into admission 
of infants who are hospitalized is largely una-
vailable, particularly with respect to infants who 
are first admitted to A&E. As the only available 
source to inform A&E visits presents incidence 
rates only for infants who do not go on to be 
hospitalized [48], this analysis treats these health 
events as mutually exclusive and therefore can-
not capture any impact the potential reduction 
in A&E visits has on the number of hospitaliza-
tions for this population of infants. For the same 
reason, the model also does not include NHS 
contacts which do not lead to hospitalization.

Assumptions for wheezing similar to those of 
a recent cost-effectiveness analysis on RSV pre-
vention in the EU [49] are applied in our base 
case; an estimated avoided 12,493 cases, £3.5 
million in direct costs and 476 QALYs saved 
were associated with wheezing over 3 years as 
a result of universal nirsevimab immunization. 
However, a key assumption in the model is the 
indirect impact of nirsevimab on the incidence 
of wheezing as a result of prevented hospitali-
zations. While prevention efficacy against RSV 
disease is proven, prevention efficacy against 
sequelae was not assessed in clinical trials and 
remains a point of conjecture.

Finally, the model adopts a static structure 
from a payer perspective, meaning potential 
indirect effects on the transmission of RSV are 
not captured. While no evidence shows an 
impact of nirsevimab on infection susceptibility, 
the potential effects of RSV antibodies on viral 
shedding, and therefore transmission, should 
be explored in order to further characterize the 
indirect effects of nirsevimab [50]. This analy-
sis does not consider the lifetime lost earnings 
due to an infant RSV death or any other societal 
impact. This narrow, direct NHS-focused per-
spective may not fully capture the overall ben-
efits of immunization; the impact of introducing 
nirsevimab from a societal perspective should 
be considered by decision-makers in particular.

CONCLUSION

An all-infant immunization strategy with nirse-
vimab could considerably alleviate the health 

and economic implications of RSV infection 
for infants entering their first RSV season in the 
UK, compared to existing SoP. This reduction is 
driven by term infants, who account for most of 
the RSV LRTD burden; however, this immuniza-
tion strategy would benefit all infants, includ-
ing those considered eligible for palivizumab 
and preterm infants, who suffer disproportion-
ately from higher rates of serious disease. The 
implementation of such a strategy could play a 
significant role in reducing the strain of RSV MA 
LRTD on the NHS during winter months when 
hospital capacity is most stretched.
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