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ABSTRACT
Objectives: To describe the seasonal respiratory syncytial virus (RSV) burden in Italy considering the current prophy-
laxis strategy with palivizumab recommended only for high-risk infants (representing only 4.4% of an estimated birth 
cohort) and to evaluate the potential benefits of a new prophylaxis strategy targeting all infants with nirsevimab.
Methods: A static decision analytic model previously used in the US was adapted to evaluate the RSV-related 
health and cost outcomes associated with nirsevimab versus standard of care (SoC) for the prevention of RSV 
medically attended lower respiratory tract infections (RSV-MA-LRTIs). Monthly probabilities of RSV infections, 
health events, mortality, and complications associated with RSV infections were obtained from the literature. 
Costs associated with each event were obtained using the available literature and through real-world data analy-
sis of National Hospital Discharge Records.
Results: For one RSV season, in the current SoC, the model estimated 216,100 RSV-MA-LRTIs, 15,121 associated 
complications, and 16 RSV-deaths–corresponding to an economic burden of approximately €50.5 million related 
to RSV-MA-LRTIs management, €10.9 million associated with potential complications due to RSV and €3 million 
in lost productivity due to RSV-deaths. Nirsevimab is expected to prevent 100,208 RSV-MA-LRTIs, 6,969 compli-
cations, and 6 deaths due to RSV infections, corresponding to an economic saving of about €23.3, €5, and €1.2 
million, respectively.
Conclusion: Nirsevimab is a new prophylaxis strategy that helps to protect all infants against RSV disease and could 
substantially reduce the clinical and economic burden of RSV in Italy in infants experiencing their first RSV season.
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RSV has been estimated to be the first cause of hospitaliza-
tion and death among respiratory infections in children aged 
≤1 year (1-3). Age below one year and birth before or during 
the endemic season are among the main risk factors for RSV 
infections (4). Additional risk factors are prematurity and the 
presence of comorbidities, such as congenital heart disease, 
chronic respiratory diseases, and immunodeficiency (5,6). 
However, most of the burden of disease occurs in healthy 
full-term infants. In fact, as confirmed by recent national 
studies, at least 87% of infants hospitalized for RSV did not 
present underlying morbidities and were born at term or late 
preterm (>34 weeks gestational age—wGA) (7). Even >90% of 
infants with lower respiratory tract infection (LRTI) visited by 
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family pediatricians were full-term born or otherwise healthy 
(8). RSV infections are also associated with high hospita-
lization costs (9); a recent national study included children 
aged 1 month to 1 year admitted to IRCCS Bambino Gesù 
Children Hospital in Rome has estimated that hospitalization 
for bronchiolitis caused by RSV is associated with a higher 
mean cost per patient (€ 5,753.4 ± € 2,041.6) compared to 
hospitalization for bronchiolitis caused by etiologies that dif-
fer from RSV (€ 5,395.2 ± € 2,040.9) (p = 0.04) (10). Currently, 
the only prophylaxis available at the national level is palivizu-
mab, recommended for infants with a higher risk of severe 
RSV-associated LRTIs [infants of ≤35 wGa and with age below 
6 months at the beginning of the RSV season, infants with 
age <2 years who have been treated for bronchopulmonary 
dysplasia in the last 6 months and infants with age <2 years 
with hemodynamically significant congenital cardiac disease 
(11)]. For late preterm and term infants (>35 weeks gestatio-
nal age), there is no prophylaxis option officially recommen-
ded or approved in Italy. 

In the United States, a decision analytic model developed 
to track the US birth cohort during its first RSV season estima-
ted that an all-infant immunization strategy with nirsevimab 
against RSV infections could significantly reduce the number 
of RSV cases, hospitalizations and costs related to RSV (12). 
This study aimed to describe the seasonal RSV epidemiolo-
gical and economic burden in Italy in terms of health events 
and associated costs considering the current prophylaxis 
strategy (only palivizumab eligible infants) compared with an 
alternative scenario where a universal immunization strategy 
with nirsevimab is adopted. 

Methods
A static decision analytic model previously published 

from the US perspective was adapted to evaluate the health 
and cost outcomes associated with nirsevimab introduction 
versus standard of care (SoC) for the prevention of RSV medi-
cally attended lower respiratory tract infections (RSV-MA-
LRTIs). The time horizon was the first RSV season (5 months) 
for all health events associated with RSV-MA-LRTIs except 
for premature deaths, which were considered lifetime and 
for the risk of developing long-term complications, recurrent 
wheezing, and asthma, which were considered up to 3 and 
18 years of age respectively. The time horizon of a season 
was selected to capture the resources and related costs asso-
ciated with RSV infection, considering the typical duration of 
the infection period.

The cohort of newborns in Italy in 2023 (395,348 infants) 
(13) was divided into two subpopulations to account for the 
differential risks of RSV-MA-LRTI. The subpopulations were 
defined as following: (1) palivizumab-eligible infants, repre-
senting preterm newborns ≤35 weeks gestational age (wGA) 
or infants with congenital heart or chronic lung disease (14); 
(2) late preterm and term infants, representing newborns 
with >35 wGA. The preterm infants’ proportion (≤35 weeks 
wGA) was estimated at 3.9% of the birth cohort based on 
the CeDAP (Certificato di assistenza al parto—Certificate of 
Birth Attendance) report of the Ministry of Health published 
in 2021 (15), while the proportion of infants with congenital 

heart or chronic lung disease was estimated considering the 
prevalence of bronchopulmonary dysplasia [1-5/10,000, 
from ORPHANET (16)] and the prevalence of congenital 
heart disease (5-10/1,000 live births, from Italian Society of 
Pediatrics [SIP]) (17). Hence, the proportion of palivizumab-
eligible infants equal to 4.4%; this proportion was also confir-
med by Italian clinicians involved in the study (Table 1).

The two subpopulations were followed through the model 
during the first endemic RSV season. In line with the work of 
Barbati et al. 2020 (7) and supported by clinicians’ opinions, 
the model considered that the epidemic season of RSV starts 
in late autumn (November), a peak in winter (January), and 
has a variable end in early spring (April). 

The seasonal immunization with nirsevimab consisted of a 
single administration occurring at the beginning or during the 
epidemic season, respectively, for infants born out or during 
the RSV season. Seasonal immunization with palivizumab 
was considered a monthly administration during the entire 
epidemic season, meaning 5 doses for those born before the 
season and a variable number of doses for those born during 
the season, depending on the date of birth. The model com-
pared the current immunization strategy with palivizumab 
indicated only in infants with a higher risk of severe RSV-
associated LRTIs, with the new immunization strategy using 
nirsevimab protecting all infants against RSV considering dif-
ferent coverage rates based on immunization strategy and 
subpopulations. For the SoC, the coverage rate was assumed 
equal to 75% based on reported sales of palivizumab for the 
season 2022-2023 and considering an average of 4.2 doses 
per immunized infant, while the immunization strategy with 
nirsevimab, for palivizumab-eligible infants was assumed 
equal to palivizumab (conservative assumption related to 
the likely better compliance for nirsevimab can be expected), 
while for late preterm and term infants was assumed a cove-
rage rate equal to 60% (Table 1). The impact of each immuni-
zation strategy in terms of health events and costs was based 
on coverage rate on efficacy, the latter defining a reduction 
of RSV-MA-LRTIs.

The efficacy of nirsevimab was obtained from the poo-
led analysis of phase III (MELODY) and phase 2b clinical trials 
(18); since within the clinical trials it was also demonstra-
ted that pharmacokinetic data from the phase II-III MEDLEY 
study (19) support the extrapolation of the estimated efficacy 
for preterm and term infants to infants eligible for palivizu-
mab (18), the same efficacy was also applied to the palivizu-
mab-eligible infants (Table 1), considering a non-inferiority 
in terms of protection against RSV MA-LRTIs for nirsevimab 
versus palivizumab (19).

The efficacy of palivizumab was obtained from a meta-
analysis conducted to evaluate the efficacy and safety of pali-
vizumab compared to placebo (20) (Table 1).

Based on clinical and pharmacokinetic data, and as repor-
ted in the summary of product characteristics, the duration 
of protection offered by nirsevimab is at least 5 months, and 
this duration of efficacy was also assumed in the model. 
Monthly per-patient risks of RSV-event were obtained from 
the literature (7,21-26) and were validated by clinicians invol-
ved in the analysis. The number of RSV health events for each 
month of age was calculated considering the seasonality of 
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births [ISTAT (27)] and the probability of contracting RSV 
infection per month [Barbati et al. 2020 (7)].

Costs associated with each RSV- related health event were 
obtained using the available literature and conducting a real-
world data analysis of National Hospital Discharge Records.

In the base case, the National Health Service (NHS) per-
spective was considered. The productivity loss for premature 
mortality due to RSV infections (societal perspective) was 
evaluated in a scenario analysis.

The analysis also provided an estimate of the number of 
infants needed to be immunized to prevent one RSV-related 
event per RSV season.

All inputs considered in the model have been validated 
by clinicians involved in the development of the analysis 
(who are co-authors of this study). They are healthcare pro-
fessionals working in public hospitals specialized in pediatric 
healthcare or specilists in Public Health. Several advisory 
boards were organized to collect their opinions to define 
which input was the most appropriate to include in the 
model, considering both available data in the literature and 
their experience. 

Finally, a deterministic sensitivity analysis was conducted 
to assess the impact of each input parameter on the results 
of the analysis. For each parameter, a variability of 10% was 
assumed.

Table 1 reports a comprehensive list of the parameters 
included in the model.

Model structure

The two subpopulations were followed during its first RSV 
season using the model shown in Figure 1. 

Monthly cycles allowed us to evaluate the exposure to 
the risk of contracting RSV-MA-LRTIs about the infants’ age 
(expressed in months) and the month of birth (out or in epi-
demic season). 

For each subpopulation, the model described the RSV-MA-
LRTI cases in terms of primary care visits, emergency room 
(ER) visits, and hospital admissions (including admissions in 
the intensive care unit—ICU) that occur during the RSV sea-
son. RSV-MA-LRTI cases were estimated considering the birth 
month of infants (28) and the probability of RSV-MA infection 
per month obtained from Barbati et al. 2020 (7) (Table 1).

Among infants hospitalized due to RSV, the model also 
considered the probability of developing mid-long-term com-
plications such as recurrent wheezing and asthma.

Lastly, the model included all-cause mortality rates among 
infants by age and the mortality rate among RSV inpatient 
hospitalizations.

Risk of RSV-related health events

Where it was possible, and national data was available, 
the per-patient risk of RSV-related health events was strati-
fied by subpopulation and per month of age (0-11 months). 
In the absence of local data, RSV-LRTI hospitalization rates 
per month of infant’s age for palivizumab-eligible infants 
were obtained from the palivizumab clinical trial [21], while 
for the late preterm and term infants subgroup, data from 
a retrospective observational study conducted in Spain was 
used to estimate the total hospitalizations and costs associa-
ted with severe bronchiolitis cases in children aged below 2 
years of age (22) (Table 1). 

The proportion of infants hospitalized for RSV infections 
that will require an intensive care unit (ICU) admission was 
obtained from the study by Barbati et al. 2020 (7), estimating 
that 16.5% of infants hospitalized for RSV infections required 
admission to ICU. This estimation referred to the overall pro-
portion of ICU due to RSV infections (without any specification 
about the chronological and gestational age of the infant); 
therefore, to obtain a specific proportion of ICU admission for 
each subpopulation of the analysis, the overall estimate was 
re stratified applying a distribution of ICU admission estimated 
from Spain in Sanchez-Luna et al. 2017 study (23) (Table 1).

The risks of emergency room visits due to RSV- LRTIs per 
month of infant’s age were obtained from the Spanish study 
BARI (Burden of Acute Respiratory Infections), a retrospec-
tive observational study conducted on the administrative 
database to estimate costs associated with RSV infection 
cases among infants aged <5 years during the epidemic sea-
son 2017-2018 (24).

Since these ER visit rates were related to the overall cases 
of RSV infection, the difference between subpopulations 
found for hospitalization risk was also applied to ER visit 
rates (Table 1) to obtain a distribution of risk specific to each 
subpopulation.

FIGURE 1 - Model structure 
* Infants with wGA ≤35 weeks 
and infants with congenital  
heart or chronic lung disease
** Infants with wGA >35 weeks
RSV = Respiratory Syncytial Vi-
rus; MA = Medically Attended; 
LRTI = Lower Respiratory Tract 
Infection; ICU = Intensive Care 
Unit
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Lastly, the RSV-LRTIs primary care visit rates were obtai-
ned and stratified by infant’s month of age using the Spanish 
study BARI (24). According to the clinicians involved in this 
study, they were assumed to be equal between the two 
subpopulations (Table 1).

Concerning complications following an RSV LRTI hospi-
talization, international literature was used as well in the 
absence of specific national data to document these risks.

The risk of developing recurrent wheezing following an 
RSV hospitalization was obtained from Li et al. 2022 (25) 
study, which reported a risk of recurrent wheezing during the 
first year of life following an RSV hospitalization equals 31% 
(29), while the risk of recurrent wheezing in the second and 
third year of age was respectively equal to 27% and 17% (30) 
(Table 1).

The probability of developing asthma after an RSV LRTI 
hospitalization was informed by a case-control study con-
ducted in Scotland to evaluate the association between hospi-
talization due to RSV infection and asthma among infants 
who had an RSV hospitalization during their first two years 
of life [26]. Within the model, the risk of contracting asthma 
was considered as a one-off probability of being hospitalized 
for asthma following an RSV hospitalization (Table 1); this 
one-off probability was calculated as the sum of the annual 
probabilities of being hospitalized for asthma up to 18 years 
of age following hospitalization for RSV infection within the 
first two years of life (26).

Finally, the analysis considered both all-cause mortality 
rates among infants and in-hospital mortality due to RSV 
infection. The all-cause mortality rates among infants by 
age were obtained from the mortality table published by 
ISTAT and relating to the year 2021 (31), while the risk of in-
hospital mortality due to RSV infection by subpopulation was 
obtained from the Spanish study conducted by Sanchez-Luna 
et al. 2017 (23) (Table 1) as no local data was available.

Cost parameters

In terms of direct costs, the economic model conside-
red the cost associated with RSV-related health events and 
the management costs of the complications related to RSV 
hospitalization. 

Indirect costs associated with premature death due to 
RSV infection were evaluated in the scenario analysis.

The cost associated with each health event was conser-
vatively assumed to be equal for both subpopulations in the 
analysis. The hospitalization and ICU admission-associated 
costs were estimated through a retrospective analysis con-
ducted on the National Hospital Discharge Records for RSV 
admissions among infants aged <2 years for the period 2016-
2019 (diagnosis codes are reported in the Appendix) (Table 1). 
The cost of an emergency room visit was obtained from 
Mattoni’s project by the Ministry of Health (32), and it was 
actualized in 2021 when the cost of a primary care visit was 
estimated using the national tariff associated with the outpa-
tient general visit [Code 89.7 (33)]) (Table 1). Concerning the 
cost associated with mid- to long-term complications resul-
ting from an RSV-related hospitalization, the cost of recur-
rent wheezing management was estimated considering the 
hospitalization cost for bronchitis and asthma [national tariff 

associated with DRG 98 - Bronchitis and asthma age <18 years 
(33)] for the first year of age and assuming the cost of 5.5 pri-
mary care visits [as considered in the economic analysis con-
ducted by Li et al. (25)] for the second and third year of age 
(Table 1). Wheezing management costs related to the second 
and third year of age were also discounted, considering an 
annual discount of 3% (34).

Asthma management cost was obtained from the work 
conducted by Calabria et al., 2021 [35], a national observa-
tional study based on another Italian administrative database 
to evaluate the health resource utilization and costs associa-
ted with patients with asthma, BPCO and mixed disorders 
asthma/BPCO (Table 1). This cost was then projected for 18 
years considering an annual discount rate of 3%; the one-off 
cost associated with the asthma management was obtai-
ned as a weighted average of the annual costs related to 
the asthma management (discounted and estimated for 18 
years) for the respective probabilities of an asthma-related 
hospitalization following RSV hospitalization stratified by age. 
This one-off cost was then associated with the one-off proba-
bility of being hospitalized for asthma following a hospitaliza-
tion for RSV infection (26).

Direct total costs associated with RSV related health 
events reported above were calculated for each subpo-
pulation. The estimates of direct total costs were influen-
ced by the coverage rates and the efficacy of immunization 
strategies measured in terms of reduction in RSV-MA-LRTIs 
events (2,3).

In the scenario analysis, the productivity loss due to RSV-
related premature deaths was also considered as indirect 
costs. The productivity loss was evaluated in terms of income 
lost due to premature death and considering an average age 
of exit from the labour market equal to 62 years (36). The 
average annual income was calculated considering the ave-
rage hourly income [€11.40) (37)], the number of working 
hours per day (6.7 hours) (calculated considering 36.9 hours 
per week (38) and assuming 5.5 working days per week), the 
number of working days per year (255) and the employment 
rate [58.1% (39)].

Results
Under the current standard of practice, the disease bur-

den of an epidemic RSV season in Italy is estimated at 216,100 
RSV-MA-LRTIs, 15,121 complications (asthma and recurrent 
wheezing), and 16 deaths due to RSV-MALRTIs. In particular, 
the model estimated a total of 171,941 primary care visits 
due to RSV infections, 29,068 ER visits, and 15,091 hospitali-
zations (of which 2,073 ICU admissions) (Figure 2). Regarding 
hospitalizations, the model also estimated 5,118 (39.3%) and 
7,900 (60.7%) RSV hospitalizations (including admissions in 
ICU) for infants born before the RSV season and infants born 
during the RSV season, respectively (Figure 3). Regarding 
mid-long-term sequelae following an RSV-related hospitaliza-
tion, the model estimated a total of 11,318 recurrent whe-
ezing events and a total of 3,803 asthma events (Figure 2). 

The economic burden associated with the RSV infection 
management and the associated events was estimated at a 
total cost incurred by NHS equal to € 61.4 million. The costs 
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TABLE 1 - Parameters included in the model

Input Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Population size 4.4% 95.6% CeDAP 2021 (15), ORPHANET (16), SIP (17)

Proportion of annual births by month (%)

April 7.6

ISTAT - Births by month (year 2021) (27)

May 7.8

June 7.8

July 8.6

August 8.8

September 9.3

October 9.1

November 8.5

December 8.7

January 7.8

February 7.4

March 8.4

Monthly probability of RSV infections (%)

April 3.4

Barbati et al. 2020 (7)

May 0.0

June 0.2

July 0.2

August 0.0

September 0.0

October 0.2

November 2.3

December 22.8

January 29.4

February 28.5

March 13.2

Coverage rate (%) Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Palivizumab 75.0 - Data for season 2022-2023

Nirsevimab 75.0 60.0 Data for season 2022-2023 and assumption

Efficacy (%) Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Nirsevimab (inpatient) 79.5 79.5

Andabaka et al. 2013 (20), Simoes et al. 2023 (18)
Nirsevimab (outpatient) 79.5 79.5

Palivizumab (inpatient) 51

Palivizumab (outpatient) 51
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(Continued)

Input Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Inpatient hospitalization risk per  
month (%)

Palivizumab-
eligible infants

Late preterm and 
term infants Source

0 months 11.4 6.9

Feltes et al. 2003 (21) and Heppe Montero et al. 
2022 (22)

1 month 21.9 10.2

2 months 12.1 6.8

3 months 8.7 3.9

4 months 7.5 3.1

5 months 4.0 2.2

6 months 3.5 1.9

7 months 4.7 1.5

8 months 2.9 1.1

9 months 3.2 0.9

10 months 3.1 0.7

11 months 2.4 0.6

ICU hospitalization risk per month (%) Palivizumab-
eligible infants

Late preterm and 
term infants

Source

0 months 2.8 1.1

Data from Barbati et al. 2020 (7) has been 
reproportioned with Spanish data from Sanchez 
Luna et al. 2017 (23)

1 month 5.4 1.6

2 months 2.9 1.0

3 months 2.1 0.6

4 months 1.8 0.5

5 months 1.0 0.3

6 months 0.9 0.3

7 months 1.2 0.2

8 months 0.7 0.2

9 months 0.8 0.1

10 months 0.8 0.1

11 months 0.6 0.1

ER visit risk per month (%) Palivizumab-
eligible infants

Late preterm and 
term infants

Source

0 months 30.1 17.0

Martinon-Torres et al. 2022 (BARI study) (24) 
→ with application of gradient observed for 
hospitalizations

1 month 50.8 22.0

2 months 28.9 15.0

3 months 16.8 7.0

4 months 17.3 6.5

5 months 15.9 7.9

6 months 6.3 3.2

7 months 7.4 2.1

8 months 7.1 2.5

9 months 7.6 2.0

10 months 7.9 1.7

11 months 7.8 1.8
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Input Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Primary care visit risk per month (%) Palivizumab-
eligible infants

Late preterm and 
term infants

Source

0 months 89.4 89.4

Martinon-Torres et al. 2022 (BARI study) (24)

1 month 144.1 144.1

2 months 79.5 79.5

3 months 48.1 48.1

4 months 48.1 48.1

5 months 48.1 48.1

6 months 15.6 15.6

7 months 15.6 15.6

8 months 15.6 15.6

9 months 15.6 15.6

10 months 15.6 15.6

11 months 15.6 15.6

Complications due to RSV  
hospitalisation (%)

Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Risk of recurrent wheezing in the first year 
of life following a hospitalization due to 
RSV in the first year of life

31.0 31.0
Li et al. 2022 (25)

Risk of recurrent wheezing in the second 
year of life following a hospitalization due 
to RSV in the first year of life

27.0 27.0
Li et al. 2022 (25)

Risk of recurrent wheezing in the third 
year of life following a hospitalization due 
to RSV in the first year of life

17.0 17.0
Li et al. 2022 (25)

Risk of hospitalization due to asthma 
following a hospitalization due to RSV 
infection in the first two years of life  
(one-off probability)

25.2 25.2

Coutts et al. 2019 (26)

All-cause mortality among infants by age Palivizumab-
eligible infants

Late preterm and 
term infants

Source

0-5 months 0.0002 0.0002 Mortality Table 2021 ISTAT (31)

6-11 months 0.0002 0.0002

Risk of death among RSV inpatient 
hospitalizations by age

Palivizumab-
eligible infants

Late preterm and 
term infants

Source

0-5 months 0.0095 0.0005
Sanchez Luna et al. 2016 (23)

6-11 months 0.0095 0.0005

Health event costs (€) Cost per event Fonte

Inpatient hospitalization 2,050.9 SDO Italia 2016-2019

ICU 5,484.2 SDO Italia 2016-2019

ER visit 305.6 Progetto Mattoni (32) actualized at 2021

Primary care visit 20.7 National tariff of outpatient visits (33) 

Cost for the management of recurrent 
wheezing (€)

Annual cost Source

Recurrent wheezing (year 1) 1,538.0 - National tariff of acute hospital care services (33) 
(DRG 98)

TABLE 1 - (Continued) 
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Input Palivizumab-
eligible infants

Late preterm and 
term infants

Source

Recurrent wheezing (year 2) 110.3 - 5.5 outpatient visits discounted in the second year 
(Li et al. 2022 (25); National tariff of outpatient 
visits (33)

Recurrent wheezing (year 3) 107.1 - 5.5 outpatient visits discounted in the third year 
(Li et al. 2022 (25); National tariff of outpatient 
visits (33)

Cost for the management of asthma (€) One-off cost Source

Hospitalization due to asthma 787.4 - Calabria et al. 2021 (35) and Coutts et al. 
2020 (26). Annual costs up to 18 years of age, 
discounted considering an annual rate of 3%

events (Figure 4). The reduction of RSV-related health events 
following nirsevimab introduction can be translated into 
economic savings by reducing direct costs to €28.3 million 
(excluding the cost of prophylaxis). The model estimated 
savings of up to €17.5 million, €4.1 million, and €1.7 mil-
lion, respectively, associated with hospitalizations, ER visits, 
and primary care visits reduction (Figure 5); the consequent 
reduction of complications could also generate a decrease in 
the management costs for recurrent wheezing and asthma 
equal to €5 million (Figure 5).

Regarding the productivity loss due to premature morta-
lity in RSV hospitalized patients, the immunization strategy 
with nirsevimab could generate a reduction of indirect costs 
equal to €1.2 million (Figure 5).

The deterministic sensitivity analysis shows that the 
parameter associated with the greatest impact on economic 
savings generated by the use of the immunization strategy 
with nirsevimab (€28.3 million) is the risk of RSV-related 
health events for the term infants population (Figure 6). 
Table A in the Appendix also reported the epidemiological 
and economic impact of nirsevimab introduction estimated 

associated with hospitalizations, ER visits, and primary care 
visits were estimated to equal €38.1 million (of which €11.4 
million for ICU for admissions), €8.9 million, and €3.5 million, 
respectively (Figure 2). The cost associated with the manage-
ment of recurrent wheezing following a hospitalization due 
to RSV infection was estimated at €7.9 million, while asthma 
management cost was estimated at €3 million (Figure 2). 
Considering also indirect costs, the cost associated with pre-
mature death among RSV inpatient hospitalizations was esti-
mated at €3 million, leading to a total cost from the societal 
perspective estimated at € 64.4 million. 

The model estimated that an immunization strategy 
with nirsevimab could lead to a reduction of 100,208 RSV-
MA-LRTIs, 6,969 associated complications, and could avoid 
6 deaths following an RSV-related hospitalization. To be 
more specific, the model estimated a reduction of 6,955 
hospitalizations (including 948 ICU admissions), 13,382 ER 
visits, and 79,871 primary care visits due to RSV (Figure 4). 
These reductions of RSV-MA-LRTIs also might generate a 
reduction of 5,216 events of recurrent wheezing following 
an RSV hospitalization and a reduction of 1,753 asthma 

FIGURE 2 - Disease burden of an 
epidemic RSV season under the 
current standard of practice 
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FIGURE 3 - Number of Inpatient Hospitalizations per month—SoC

FIGURE 4 - Health events due to RSV-MA-LRTIs for each immunization strategy

FIGURE 5 - Costs associated with the management of health events due to RSV-MA-LRTIs for each immunization strategy.
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by the model for each region considering the resident popu-
lation and keeping all other parameters constant.

Lastly, the model provided an estimate of the number 
needed to immunize (NNI) to prevent one RSV-related event 
each season. Considering an efficacy for nirsevimab equal to 
79.50% against RSV MA-LRTI for both subpopulations, among 
newborns, 3 infants need to be immunized to prevent one 
RSV MA-LRTI, 35 infants need to be immunized to prevent 
one RSV-LRTI hospitalization, 241 infants need to be immuni-
zed to prevent one ICU visit due to RSV- LRTIs, 16 infants need 
to be immunized to prevent one ER visit due to RSV- LRTIs, 3 
infants need to be immunized to prevent one primary care 
visit due to RSV- LRTIs and 24,942 infants need to be immuni-
zed to prevent one inpatient death.

Discussion
This work is the first study to describe the seasonal RSV 

disease and economic burden in Italy in terms of health 
events and associated costs considering the current prophy-
laxis strategy protecting only palivizumab-eligible infants, 
including preterm infants ≤35 weeks gestational age (wGA) 
or infants with congenital heart or chronic lung disease. A 
cost-consequence analysis was conducted to evaluate the 
potential benefits of nirsevimab, a new prophylaxis strategy 
protecting all infants, in terms of RSV-related health events 
reduction and associated costs. Currently, the coverage rate 
associated with palivizumab is assumed at 75%. Using this 
coverage rate, the model estimated a clinical burden asso-
ciated with RSV equal to 231,237 events, of which 93% were 
RSV infections and 7% were complications and death due to 
RSV infections. 

More specifically, the model estimated 216,100 cases of 
RSV-MALRTIs (15,091 hospitalizations (≈13.7% ICU), 29,068 
ER visits, and 171,941 PC visits), 11,318 cases of recurrent 
wheezing, 3,803 asthma events and 16 deaths due to RSV 
infection. With the current immunization strategy, the eco-
nomic burden associated with RSV was estimated to equal 
€61.4 million (€38.1 million for hospitalization, €8.9 million 
for ER visits, €3.5 million for PC visits, and €10.9 million for 
complications). The immunization strategy with nirsevimab, 
applying the conservative 75% coverage rate for palivizumab-
eligible infants and a 60% coverage rate for late preterm and 
term infants, could lead to a reduction of 107,183 RSV-related 
health events (6,955 hospitalizations, 13,382 ER visits, 79,871 
PC visits, 6,969 complications, and 6 death). The immuniza-
tion strategy with nirsevimab could reduce the costs associa-
ted with the management of RSV events, saving €28.3 million 
(€17.5 million for hospitalizations, €4.1 million for ER visits, 
€1.7 million for PC visits, and €5 million for complications).

At the time of the analysis, the price of nirsevimab was 
not known; hence, it was decided to focus on the public 
health and economic impact associated with the different 
immunization strategies, similar to what has been done in a 
recently published study conducted in Spain (40).

The study conducted in Spain using data from a longitu-
dinal electronic medical records database from two Spanish 
regions has estimated a healthcare cost associated with 
3,460 children aged <5 years old who have been diagnosed 
with RSV-specific and acute lower respiratory infection (ALRI) 
in season 2017/18 equal to €3.8 million, mainly driven by 
hospitalizations (45.8%) (24). Also, in our study, the main cost 
driver was hospitalization costs, which correspond to 62% of 
the total economic burden associated with RSV-MA-LRTIs in 

FIGURE 6 - Results of the deterministic sensitivity analysis—Tornado graph
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the current immunization strategy. Moreover, in the Spanish 
study, most of the healthcare costs were generated by 
children aged <1 year old (who contribute to 78.7% of the 
overall healthcare costs of medically attended RSV-specific 
cases) and by healthy children, regardless of age (who con-
tribute to 86.1% of the direct healthcare costs of medically 
attended RSV-specific cases); this data confirms that most of 
the burden of disease occurs in healthy full-term infants (24).

This study also considered indirect costs to better define 
the economic burden of RSV infections. 

For the SoC, the model estimated a productivity loss 
equal to €3 million due to premature mortality following 
an RSV-LRTI hospitalization. The introduction of nirsevimab 
could generate €1.2 million in savings associated with the 
reduction of indirect health events.

With the current standard of practice, in addition to the 
management costs associated with RSV, the NHS sustains an 
expenditure of about €44 million for palivizumab doses pur-
chase (about 56,000 doses) to protect palivizumab-eligible 
infants (41).

The model also attempts to estimate the public health 
benefit of nirsevimab using the number needed to immunize 
(NNI). Considering an efficacy for nirsevimab equal to 79.50% 
against RSV-MA-LRTI for the entire cohort of newborns, 35 
infants need to be immunized to prevent one hospitaliza-
tion due to RSV-LRTI and 3 infants need to be immunized to 
prevent one primary care visit due to RSV-LRTI. A recently 
published study estimated that for extended half-life RSV 
monoclonal antibodies (EHL-mAb) with 70% efficacy, 37-280 
infants would need to be immunized to prevent one RSV-
associated hospitalization in the first year of life, and 13-33 
infants would need to be immunized to prevent one RSV 
associated LRTI outpatient visit in the first year of life (42).

The estimated NNI for nirsevimab was lower than the 
number needed to vaccinate (NNVs) for vaccines against 
other pathogens included in the routine childhood immuni-
zation schedule in Italy. For an influenza vaccine with 50% 
efficacy, 1,000–3,000 children 6–23 months of age would 
need to be vaccinated to prevent one influenza-attributable 
hospitalization, and 12–42 children vaccinated to prevent 
one influenza-attributable outpatient visit (43). Another 
study estimated that 671 infants would need to be immuni-
zed with a pneumococcal conjugate vaccine to prevent one 
case of invasive pneumococcal disease (44).

This study presents several limitations, mainly due to the 
absence of local data referring to the national Italian context. 
For instance, data on costs for RSV health events were assu-
med to be equal for the analyzed subgroups. The hospitali-
zation risks for both subpopulations were obtained from a 
Spanish study conducted by Heppe Montero et al. 2022 (22) 
for late preterm and term infants and from the clinical trial 
of palivizumab for preterm and palivizumab-eligible infants 
(21). The overall intensive care hospitalization risk rates obtai-
ned from the Barbati et al. publication (7) were reproportio-
ned according to the distribution of intensive care admission 
estimated for Spain in the study conducted by Sanchez-Luna 
et al. 2017 to obtain the proportion of intensive care admis-
sion for both subpopulations (23); the RSV emergency room 
risks per infant’s month of age were obtained by the Spanish 

study BARI (24). To obtain the distribution rates of these risks 
also for each subpopulation, the gradient observed for hospi-
talization risks was applied; the RSV primary assistance rate 
per child’s month of age was obtained from the Spanish study 
BARI (24), and these rates, agreeing with clinicians involved 
in the analysis, were considered equal for both subpopula-
tion. The risk of contracting recurrent wheezing and asthma 
due to RSV infection was obtained from international litera-
ture (25,26) and assumptions validated by experts. In parti-
cular, with reference to asthma, the evidence present in the 
literature shows that demonstrating an association between 
asthma and RSV-LRTI is challenging (45). Some studies sug-
gest no clear evidence of a definitive association with RSV-
LRTI (46,47), while others report a significantly increased risk 
throughout childhood (48-50). According to clinicians invol-
ved in the study, it was considered appropriate to attempt 
to provide an estimate of the possible clinical and economic 
impact of developing asthma among infants hospitalized due 
to RSV.

Another limitation related to the lack of national data 
regarding the in-hospital mortality probabilities; these 
estimates were obtained from the Spanish study done by 
Sanchez-Luna et al. 2017 (23). 

In addition, it has been assumed that each event is 
mutually exclusive as the total RSV-MA-LRTIs was calculated 
as the sum of hospitalizations, ER visits, and primary care 
visits due to RSV infections.

Furthermore, as a conservative approach, the model did not 
consider the effect of the waning efficacy of nirsevimab after 5 
months of protection. However, as reported in the US study 
that used the same assumption (12), given that the analyses 
were performed for a single RSV season, waning would only 
affect the final month for infants born outside of the season 
and was not expected to impact the study conclusions.

Another limitation consists in the same efficacy applied to 
the palivizumab-eligible infants for both prophylaxis strate-
gies since the clinical trials conducted for nirsevimab support 
the extrapolation of the estimated efficacy for preterm and 
term infants to the infants eligible for palivizumab (18,19), 
the same efficacy was assumed (19).

Moreover, the coverage rate for nirsevimab for palivizu-
mab-eligible infants was assumed to be equal to palivizumab 
(75%), while for late preterm and term infants, nirsevimab 
coverage rate was assumed to be similar to those associa-
ted with recommended non-mandatory vaccines in early 
childhood in Italy (60%).

Those assumptions were considered conservative consi-
dering the high acceptance rate achieved in the countries or 
regions that have implemented a prevention program during 
the season 2023/2024, such as Galicia or Cataluna in Spain 
(51,52), Portugal (53), France (54) and Luxembourg (55).

Lastly, due to the absence of more specific data, costs 
associated with each health event were conservatively assu-
med equal for both subpopulations in the analysis.

Conclusion
In the current standard of practice, the immunization 

strategy with palivizumab restricted to palivizumab-eligible 
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infants (4.4 % of the full birth cohort) leaves a substantial 
RSV burden on the healthcare system. A new immunization 
strategy with nirsevimab targeting all infants could substan-
tially reduce RSV-related health events (hospitalizations, ER 
visits, PC visits, complications, and inpatient deaths), with an 
important reduction in the costs associated with the mana-
gement of RSV infections and associated events. Since the 
new prophylaxis strategy is intended to protect all infants, it 
represents a possible solution to prevent the increase of the 
clinical and economic burden of RSV. In this perspective, as 
already recommended by several Italian Scientific Societies 
(56), the inclusion of nirsevimab in the national immuni-
zation calendar for a newborn cohort prevention strategy 
against RSV may support the implementation and the equity 
of RSV prevention for all infants during their first RSV season.
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