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Abstract

Background: Chronic obstructive pulmonary disease (COPD) increases the risk of
severe respiratory syncytial virus (RSV)-related disease. This analysis evaluated the
potential public health impact and cost-effectiveness of RSV vaccination with a single
dose of adjuvanted RSVPreF3 vaccine over five years in people aged 60-74 years
with COPD in Italy.

Research design and methods: A static multi-cohort Markov model estimated RSV-
related events, costs, and quality-adjusted life-years (QALY) over five years in people
aged 60-74 years with COPD in Italy vaccinated with one dose of adjuvanted
RSVPreF3, versus no vaccination. Vaccine efficacy and waning data were based on
AReSVi-006 Phase Il clinical trial results. Other input data came from published
literature and official databases. Sensitivity analyses were conducted.

Results: A single dose of adjuvanted RSVPreF3 vaccine (75% coverage) was
projected to reduce RSV-related acute respiratory infections by 29% and RSV-
related hospitalizations and deaths by 38% among patients with COPD aged 60—74
years in Italy. The incremental cost-effectiveness ratio (health system perspective)
was €1,306/QALY.

Conclusions: These results indicated that a single dose of adjuvanted RSVPreF3
vaccine in patients with COPD aged 60—74 years in ltaly is a cost-effective
preventive option that could potentially reduce RSV-related disease burden and costs

over five years.

Keywords: chronic obstructive pulmonary disease; cost-effectiveness; Italy;

respiratory syncytial virus; vaccination



1 Introduction

Respiratory syncytial virus (RSV) is an important cause of acute respiratory infection
(ARI) [1]. In temperate climates, it generally circulates in the winter and spring, and is
active between November and April in Italy [2,3]. Older adults, people living in long-
term care facilities, and people with certain underlying clinical conditions, such as
heart or lung disease (e.g., chronic obstructive pulmonary disease [COPD]) or
impaired immunity, are at higher risk of severe outcomes, including RSV-related
hospitalization or death [1,4,5]. Individuals with COPD have a 3—13-fold higher
incidence of RSV infection and 5—-10-fold higher risk of RSV-related hospitalization
compared with those without COPD [6-9]. Additionally, RSV infection in COPD
patients is associated with a worsening of their pre-existing clinical conditions,
including COPD exacerbations, with potential for long-term subsequent decline in

lung function [10,11].

RSV-related events result in a substantial clinical and economic burden on the
healthcare system [12-16]. Across the European Union (EU), the annual number of
RSV-related hospitalizations in adults has been estimated at 158,229, of which 92%
were in adults aged 65 years or over [12]. In Italy, the disease burden attributable to
RSV in adults aged 60 years and over has been estimated at 291,394 RSV-related
ARI cases, 26,162 RSV-related hospitalizations, and 1,866 RSV-related in-hospital
deaths in'2019 [13]. The in-hospital mortality rate has been estimated at 7.2% [14].
This RSV-related disease burden translates into a considerable economic burden of
healthcare resource use and costs in Italy [15,16]. In patients aged 60 years or over
with COPD hospitalized for RSV in ltaly, the estimated mean total healthcare cost for
the index hospitalization and 12 months of follow-up was €11,629 per patient [16].

The actual clinical and economic burden of RSV disease may be even higher than



currently reported due to limitations in studies, such as the absence of a unified case

definition and the use of diagnostic tests with suboptimal sensitivity [17].

Following decades of research and development, three RSV vaccines have now
been approved by both the United States (US) Food and Drug Administration (FDA)
and the European Medicines Agency (EMA) and are currently recommended in the
adult/older adult populations, especially in those individuals at increased risk (AIR):
two protein subunit vaccines — International Nonproprietary Name (INN)-RSV
vaccine (recombinant, adjuvanted) (AREXVY, GSK) and INN-RSV vaccine (bivalent,
recombinant) (ABRYSVO, Pfizer)—and one messenger ribonucleic acid (MRNA)-
based vaccine, INN-RSV mRNA vaccine (mMRESVIA, Moderna) [18-27]. In a clinical
trial in adults aged 60 years or over, vaccine efficacy (VE) of a single dose of
adjuvanted RSVPreF3 vaccine was 82.6% (96.95% confidence interval [CI] 57.9,
94.1) against RSV-related lower respiratory tract disease (LRTD) and 71.7% (95% CI
56.2, 82.3) against RSV-ARI in the first season (median follow-up 6.7 months), and
the vaccine had an acceptable safety profile [28]. In subjects with at least one pre-
existing condition of interest (COPD, asthma, any chronic respiratory or pulmonary
disease, chronic heart failure (cardiorespiratory condition), diabetes mellitus type 1 or
type 2, and advanced liver or renal disease (endocrine or metabolic condition), VE
against RSV-related LRTD was 94.6% (95% CI 65.9 to 99.9) [28], and in subjects
with at least one cardiorespiratory condition, the VE was 92.1% (95% CI 46.7, 99.8)
[29]. Recent data have reported VE against RSV-LRTD over three seasons (median
follow-up 30.6 months) at 62.9% (97.5% CI 46.7, 74.8) [30]. The VE against RSV-
LRTD over three seasons was 64.7% (95% CIl 45.1, 78.1) in subjects with at least
one pre-existing condition of interest, and 68.1% (95% CI 45.7, 82.3) in subjects with
at least one cardiorespiratory condition [30]. An Italian modeling study has estimated

that vaccinating adults aged 75 years or over, and AIR adults aged 60 years or over,



with a single dose of adjuvanted RSVPreF3 vaccine at the target coverage rate for
influenza vaccine (75%) [31] could reduce RSV-LRTD events by 43% over a 3-year

period, leading to substantial potential public health benefits [32,33].

The objective of the present analysis was to build on these results by evaluating the
potential public health impact and cost-effectiveness of RSV vaccination with a single
dose of the adjuvanted RSVPreF3 vaccine over five years in people aged 60-74

years with COPD in Italy.

2 Methods

2.1 Model overview

2.1.1 Model structure

The analysis used a previously published static multi-cohort Markov model [32,34,35]
to estimate the expected number of RSV-related health outcomes and costs over five
consecutive RSV seasons in adults aged 60—74 years with COPD in Italy. The model
compared a single dose of adjuvanted RSVPreF3 vaccine at three coverage rates
versus no RSV vaccination. The model had a one-month cycle time. The model
structure, states, and transitions have been described elsewhere [32]. The model
structure and data inputs were validated by three of the authors, who are Italian
experts in public health and epidemiology (GEC), health economics (FR), and
pneumology (FDM). The analysis for adults aged 60—74 years with COPD was
conducted from the perspective of the Italian National Healthcare System, with an
analysis from the societal perspective conducted for the age group 60—69 years, as
the retirement age in Italy is 67 years. Costs and outcomes were discounted at 3%
per year in accordance with Italian guidelines [36]. The incremental cost-

effectiveness ratio (ICER) for vaccination with adjuvanted RSVPreF3 vaccine versus



no vaccination was calculated and compared against willingness-to-pay (WTP)
thresholds of €30,000, €50,000, and €105,000 per quality-adjusted life-year (QALY),

based on previous pharmacoeconomic literature [37-42].

2.1.2 Vaccine efficacy and waning

It was assumed that the adjuvanted RSVPreF3 vaccine was administered in October.
VE was based on data over three seasons of follow-up (median follow-up 30.6
months) from the AReSVi-006 phase Il clinical trial [30]. Estimates of VE post-
vaccination beyond the trial period were extrapolated over a 5-year horizon using
multivariable Cox regression modeling as described elsewhere [43]. A 5-year time
horizon was chosen to capture the residual duration of VE, which was projected to
last beyond the median 30.6-month follow-up of the AreSvi-006 study, in line with
recent cost-effectiveness analyses of RSV vaccination [43-46]. VE at time (1),
measured in days post-vaccination, was estimated for RSV-LRTD as VE(t)=1 -
e(-3.6786 + 0.4465 * In(t + 10)), and for RSV-ARI as VE(t)=1 — e(-2.5614 + 0.3125
*In(t + 10)). Estimated VE peaked in the second month after vaccination, at 75.5%
for RSV-ARI and 86.8% for RSV-LRTD, and gradually declined thereafter; the
projected VE at month 60 was 19.6% for RSV-ARI and 28.2% for RSV-LRTD [43].
The model assumed that VE in the first month was 50% of the maximum value.
Confidence intervals were calculated for use in sensitivity analysis [43]. For

simplicity, the same VE estimates were applied to all age groups in the model.

2.2 Model inputs

Data inputs were based on a previous analysis [33], using country-specific data
where possible, and inputs from studies in comparable countries when country-

specific data were unavailable.



2.2.1 Demographic and coverage data

Age-stratified data on the general Italian population aged 60-74 years were obtained
from official Italian national statistics [47]. The proportion of individuals with COPD in
each age group was taken from Italian data [48], and applied to the general
population data to calculate the population with COPD (Supplementary Table 1).
Average annual incidence of all-cause mortality in the population with COPD was
derived from official Italian national statistics [49], and from an observational
retrospective healthcare database cohort study evaluating the impact of COPD on

mortality in Germany [50].

Three vaccination coverage rates were modeled, using influenza vaccination

coverage in ltaly as a proxy:

e 11.8%, reflecting the influenza vaccination rate for adults aged 45-64 years
during the 2023-2024 season [51];

e 75%, based on the minimum target for influenza vaccination coverage in Italy
[31];

e 95%, based on the optimal target for influenza vaccination coverage in Italy

[31].

2.2.2 Epidemiology data

Epidemiology input data are summarized in Supplementary Table 1. Incidence data
for RSV-ARI were taken from a European study [52], with the same value used for all
age groups due to a lack of age-stratified data. The annual rate of RSV cases was
distributed across months using seasonality data reported from the Lombardy region
during 2023-2024 [53]. The proportion of RSV-LRTD cases was based on data from

the AReSVi-006 trial over three seasons [30].



2.2.3 Healthcare resource utilization and cost data

The model estimated numbers of RSV-ARI and RSV-LRTD cases. Healthcare
resources for RSV-LRTD cases included outpatient visits, antibiotic use, emergency
department (ED) visits, hospitalizations, intensive care unit (ICU) admissions, and in-
hospital mortality. It was assumed that all RSV-LRTD cases required at least one
outpatient visit, and input data for antibiotic use [54], ED visits [55], hospitalizations
[55,56], ICU admissions [55-57], and in-hospital mortality [55-57] were based on

published literature (Supplementary Table 2).

In an exploratory analysis, the model also estimated numbers of the following RSV-
LRTD-related complications, based on published studies: COPD exacerbations [56]
[55,57]; pneumonia [55,56,58]; stroke [55-57]; need for oxygen support [55-57]; and

need for systemic corticosteroids [55,56,58].

Unit costs for healthcare resources in ltaly were based on published studies [59,60]
[61,62] and data from the Italian Ministry of Health [63,64] and are summarized in
Supplementary Table 2. The cost per dose for the adjuvanted RSVPreF3 vaccine
was taken from the Agenzia ltaliana del Farmaco [65], and vaccine administration
costs were based on a study of influenza vaccination [66]. All costs were adjusted for
inflation to October 2024 using the Italian consumer price indices from the ISTAT

Rivaluta database [67].

2.2.4 Indirect cost data

Indirect costs were calculated only for the COPD population aged 60—69 because the
retirement age in ltaly is 67 years. Productivity losses for RSV-ARI and RSV-LRTD
events were estimated based on mean salary data in Italy for 2022 [68], adjusted for

inflation to 2023, and labor force participation rates [69,70] (Supplementary Table 2).



The mean number of days absent from work for upper respiratory tract disease
(URTD) or non-medically-attended RSV was assumed to be 2 days, the mean
number of days absent from work for RSV-LRTD requiring an outpatient visit was 4.8
days [61]. The mean number of days absent from work for hospitalized RSV-LRTD
was assumed to be 18.7 days among patients aged = 60 years, based on a previous

study to be published soon.

2.2.5 Utility data

Utility data used in the analysis are summarized in Supplementary Table 2. Age-
specific baseline utility data for the general Italian population' were derived from a
published study using the EQ-5D-5L generic quality of life (QoL) instrument [71]. The
number of QALYs lost due to each episode of RSV-URTD or RSV-LRTD was based
on data on utility loss during RSV episodes from a European study in older adults
[72]. The analysis did not include QALY losses due to adverse events because the

rates of grade 3 adverse events in the AReSVi-006 trial were very low [28].

2.3 Sensitivity analyses

2.3.1 Univariate sensitivity analysis

A univariate deterministic sensitivity analysis (UDSA) was conducted to test the effect

on the ICER of varying key parameters by 20% from the base-case value.

2.3.2 Probabilistic sensitivity analysis

Probabilistic sensitivity analysis (PSA) was performed by assigning probability
distributions to key parameters and running 1,000 Monte Carlo simulations with
parameter values sampled from the distributions. The cost parameters followed a

gamma distribution, whereas other parameters followed beta distributions.



3 Results

3.1 Public health impact

Table 1 shows the number of RSV-ARI and RSV-LRTD cases, RSV-LRTD cases
receiving antibiotics, emergency department visits, RSV-LRTD hospitalizations, ICU
admissions, and in-hospital deaths in Italian adults aged 60—-74 years with COPD
estimated by the model over a five-year period with no vaccination or with a single
dose of adjuvanted RSVPreF3 vaccine at three coverage rates. Vaccination
coverage at 11.8% was projected to reduce RSV-ARI cases by 5% and the other
outcomes by 6%, while vaccination coverage at 75% was projected to reduce RSV-
ARI cases by 29% and the other outcomes by 38%, and vaccination coverage at
95% was projected to reduce RSV-ARI cases by 37% and the other outcomes by
48%. Data for RSV-ARI, RSV-LRTD, RSV-LRTD hospitalizations, and RSV-related

mortality are presented graphically in-Figure 1A.

[Table 1 here]

[Figure 1 here]

Table 1 and Figure 1B show the estimated number of complications in hospitalized
RSV-LRTD cases over 5 years with no vaccination and at three coverage rates. The
projected reduction in all the modeled complications was 6% with vaccination
coverage at 11.8%, 38% with vaccination coverage at 75%, and 48% with

vaccination coverage at 95%.

3.2 Number needed to vaccinate

With vaccination coverage at 75%, the estimated number needed to vaccinate (NNV)

to prevent one RSV-LRTD case in the Italian population aged 60-74 years with



COPD was 10, and to prevent one RSV-LRTD-related hospitalization, the NNV was
27. To prevent one RSV-LRTD-related ICU admission, the NNV was 320, and to

prevent one RSV-related in-hospital death, the NNV was 223.

3.3 Cost-effectiveness

Table 2 summarizes the results of the cost-effectiveness analysis comparing
vaccination with adjuvanted RSVPreF3 vaccine at 75% coverage versus no
vaccination in Italian adults aged 60—74 years with COPD over five years. From the
perspective of the Italian National Healthcare System, the direct cost of vaccination
was estimated at approximately €79 million (approximately €76 million for vaccine
purchase plus approximately €3 million for vaccine administration), and the projected
saving in direct healthcare costs for RSV-LRTD cases was approximately €54 million,
resulting in a projected net increase in direct healthcare costs of approximately €25
million (Table 2). Vaccination was projected to reduce the QALY loss due to RSV-
related illness and death by 18,962, mainly by avoiding QALY loss due to RSV-
related deaths (Table 2). Overall, the ICER for vaccination with adjuvanted

RSVPreF3 vaccine was estimated at €1,306 per QALY gained (Table 2).

From the societal perspective, vaccination was also projected to save approximately
€8 million in indirect costs in the population aged 60-69 years with COPD (ltalian
retirement age is 67 years), and the ICER was estimated at €871 per QALY gained

(Table 2).

[Table 2 here]

3.4 Sensitivity analysis

Figure 2 shows the results of the UDSA for the cost-effectiveness of vaccination with



the adjuvanted RSVPreF3 vaccine at 75% coverage versus no vaccination in Italian
adults aged 60-74 years with COPD over five years from the perspective of the
Italian National Healthcare System (Figure 2A) and the societal perspective (Figure
2B). The most important drivers from both perspectives were vaccine efficacy against
RSV-LRTD, the purchase price of the adjuvanted RSVPreF3 vaccine, the proportion
of RSV-ARI events that were RSV-LRTD, and the annual incidence of RSV-ARI

(Figure 2).

[Figure 2 here]

Figure 3 shows the results of the PSA from the Italian National Healthcare System
perspective (Figure 3A) and the societal perspective (Figure 3B). From both
perspectives, all the simulation results fall below all three of the WTP thresholds
considered (€30,000 per QALY, €50,000 per QALY and €105,000 per QALY),
indicating that vaccinating ltalian adults aged 60—74 years with COPD with a single

dose of the adjuvanted RSVPreF3 vaccine would be considered cost-effective.

[Figure 3 here]

4 Discussion

This study is the first, to our knowledge, to evaluate the cost-effectiveness of a
vaccination program using a single dose of adjuvanted RSVPreF3 vaccine compared
with no vaccination over a 5-year period in the population aged 60-74 years with
COPD in Italy. The results indicated that a single dose of adjuvanted RSVPreF3
vaccine at a vaccination coverage of 75% could reduce the projected numbers of
RSV-ARI events by 29% and reduce projected direct healthcare costs and projected
numbers of RSV-LRTD events, RSV-LRTD-related hospitalizations, and RSV-related

deaths by 38%. The NNV to prevent one RSV-LRTD case was 10, and to prevent



one RSV-LRTD-related hospitalization, the NNV was 27. The NNV for RSV-LRTD-
related hospitalization compares favorably with results from a previous evaluation of
RSV vaccination in the general population aged 60 years and over in 11 European
countries, where the NNV to prevent one RSV-LRTD-related hospitalization ranged
from 173 to 210 [73], illustrating the potential effect of focusing RSV vaccination on
the specific risk group of people with COPD. For comparison with other diseases; the
median estimated NNV for a coronavirus disease 2019 (COVID-19) vaccine booster
dose to prevent one COVID-19 hospitalization in the winter of 2021-2022 was 205
[74], the NNV for universal infant rotavirus vaccination in France to prevent one
rotavirus-related hospitalization was estimated at 24.15-27.44 [75], and the NNV for
pneumococcal conjugate vaccination of adults aged 65 years or over to prevent one
hospitalization for community-acquired pneumonia over a 5-year period in the US

was estimated at 576 [76].

The cost-effectiveness analysis results indicated that projected savings in direct
healthcare costs and indirect costs (in the population aged 60—69 years) could
partially offset the direct cost of the adjuvanted RSVPreF3 vaccination program.
Vaccination was projected to reduce the QALY loss due to RSV-related illness and
death by 18,962, mainly by avoiding QALY loss due to RSV-related deaths. The
estimated ICER for a single dose of adjuvanted RSVPreF3 vaccine at a vaccination
coverage of 75% in Italian adults aged 60—74 years with COPD, compared with no
vaccination, was €1,306 per QALY gained from the perspective of the Italian National
Healthcare System, and €871 per QALY gained from the societal perspective. The
ICER results from both perspectives in this analysis were well below the three
selected thresholds of €30,000, €50,000, and €105,000 per QALY gained. In the
PSA, 100% of simulations remained below all three thresholds, indicating that the

results were robust to variation in input parameters. As no official WTP threshold



exists in Italy, multiple thresholds were used. More specifically, the values of €30,000
and €50,000 were selected based on commonly used thresholds in the lItalian
pharmacoeconomic literature [38-41]. A cost-effectiveness threshold of £20,000—
30,000 per QALY is also used in the United Kingdom (UK) guidance [77]. The higher
threshold of €105,000 per QALY gained corresponds to three times the per-capita
gross domestic product (GDP) of Italy in 2022 (i.e., approximately €35,000 [41]). This
approach is consistent with the findings of a recent European systematic review,
which reported that, in the absence of an official national cost-effectiveness
threshold, most cost-effectiveness studies apply values ranging from one to three
times per-capita GDP [42]. Other publications using different models have also
assessed the potential impact of RSV vaccination on public health outcomes and
costs, although the analyses were not conducted in the population with COPD. In
Germany, the potential cost-effectiveness of RSV vaccination (with a discount rate of
3% per year) was estimated at €21,900—€38,700 per QALY in the population aged 75
years or over, €29,700—€51,400 per QALY in the population aged 65 years or over,
and €37,500—€64,200 per QALY in the population aged 60 years or over [78].
Postma et al. [79] estimated the impact of vaccinating the population aged 60 years
or over in Belgium against RSV, compared with no vaccination, using a static cohort
model. This study estimated that a generic RSV vaccine with a five-year duration of
protection-and vaccine coverage of 59.1% could potentially avoid 224,601 RSV-ARI
cases, 5,353 RSV-related hospitalizations, 728 RSV-related deaths, and
€51,033,613 in RSV-related direct healthcare costs, approximately a one-third
reduction compared with no vaccination. None of these studies are directly
comparable with the present analysis, as they were not conducted in the COPD
population. However, they indicate that RSV vaccination would be expected to have
a substantial potential public health impact and that RSV vaccination could be

considered cost-effective using established thresholds, which is broadly consistent



with the findings of the current study.

This study had a number of limitations. First, the results were not adjusted for under-
estimation of the RSV burden, potentially leading to under-estimation of the impact of
vaccination. Indeed, the incidence data available to populate our model may not fully
capture the true RSV disease burden due to a number of factors, including under-
ascertainment (cases who do not seek healthcare), under-reporting (cases who seek
healthcare but are not captured by surveillance systems), and under-detection (cases
not detected by the diagnostic techniques in use) [80,81]. Future research could
consider adjusting modeled RSV incidence to allow for under-ascertainment of
disease burden. Second, age-stratified incidence data were not available, and the
use of the same incidence rate across all age groups would not capture any variation
in RSV susceptibility by age. Third, regarding VE, waning beyond the AReSVi-006
phase lll clinical trial median follow-up period relies on extrapolation rather than
reported clinical data. Although our approach is aligned with recent cost-
effectiveness analyses of RSV vaccination [43-46], extrapolating VE beyond the
30.6-month empirical data using Cox regression models introduces uncertainty.
Additionally, a constant VE was assumed across all age and risk groups for model
simplicity. This assumption reflects the limited availability of stratified VE data by age
and comorbidity from clinical trials and may not fully capture the real-world vaccine
efficacy. Fourth, country-specific data were not available for Italy for some of the
parameters in the model (for example, the proportion of RSV-LRTD cases
hospitalized was based on data from a study in the US [55]). More detailed country-
specific data could be valuable for further evaluations of adjuvanted RSVPreF3
vaccine in Italy and could strengthen the generalizability of our results. Fifth, the
analysis used a static model and therefore could not capture potential indirect effects

of vaccination on disease transmission (herd protection). This may have further



contributed to under-estimating the potential impact of vaccination. However, given
the limited evidence available on herd protection against RSV, we considered this
approach appropriate. Sixth, transitions between URTD and LRTD could not be
included in the model, whereas such transitions can occur in real life, and thus the
model may not correctly reflect the number of RSV-related events. Development of a
dynamic model for use in future studies could be valuable to investigate the impact of
such transitions and indirect effects. The analysis also assumed that RSV-URTD
incurred no healthcare resource usage, which may be an under-estimation of its
impact. Seventh, although the AReSVi-006 phase Il clinical trial did not demonstrate
reductions in RSV-LRTD-related complications (i.e., COPD exacerbation, stroke,
pneumonia, oxygen support, corticosteroid use) following vaccination, our model
included estimates of these complications based on literature sources. However, the
estimation of complications was part of an exploratory analysis, and the resulting
data were not used to calculate costs and, therefore, did not influence the economic
results. Lastly, in line with recent cost-effectiveness analyses of RSV vaccination, we
selected a 5-year time horizon [43-46]. As opposed to a lifelong horizon, a shorter
horizon does not account for any potential long-term impacts of RSV-related
hospitalization, such as re-hospitalizations or long-term functional decline, under-
estimating the disease burden of RSV in patients with COPD and the potential

benefits of vaccination.

5 Conclusion

The results of this modeling study indicated that a single dose of adjuvanted
RSVPreF3 vaccine in patients with COPD aged 60—74 years in Italy could potentially
result in substantial reductions in RSV-related disease burden over a 5-year period.

Projected savings in direct healthcare costs for RSV-related events could potentially



offset some of the costs of a vaccination program, and the estimated ICER was well
below commonly used cost-effectiveness thresholds from both the societal and
healthcare system perspectives. These data may help to support decision-makers

and clinicians considering vaccination strategies in Italy.
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Table 1. Projected public health impact over a 5-year time horizon of vaccination of Italian adults aged 60-74 years with COPD with a

single dose of adjuvanted RSVPreF3 vaccine at three levels of coverage, compared with no vaccination

No Adjuvanted RSVPreF3 vaccination

vaccinatio

n

11.8% coverage 75% coverage 95% coverage
Number of Numbe Difference % Numbe ° Difference % Numbe Difference %
cases r of VS no difference r of Vs no difference r of VS no difference
cases vaccinatio vs no cases vaccinatio vs no cases vaccinatio vs no
n vaccinatio n vaccinatio n vaccinatio
n n n

Adults aged 565,063
60-74 years
with COPD
Vaccinated 66,677 423,797 536,810
adults aged
60—74 years
with COPD
Outcome
RSV-ARI 149,845 142,904 -6,941 -5% 105,727 -44,118 -29% 93,962 -55,883 -37%
RSV-LRTD ? 107,034 100,645 -6,389 -6% 66,424 -40,610 -38% 55,595 -51,439 -48%
Receiving 67,705 63,664  -4,042 6% 42,017  -25,688 -38% 35,167  -32,538 -48%

antibiotics



Emergency

department 5,352 5032  -319 6% 3,321 -2,030 -38% 2780  -2,572 -48%
visit

RSV-LRTD

hospitalization ~ 40,628 38,202  -2,427 6% 25205  -15,424 -38% 21,092  -19,537 -48%
S

L”rfﬁ’;j‘éflscggi 3,494 3,285  -209 6% 2,168  -1,326 -38% 1814  -1,680 -48%
'm”;hrfaslﬁ:;a' 4.997 4699  -298 6% 3100 - -1,897 -38% 2594  -2.403 -48%
RSV-LRTD-related complications

Outcome

COPD . . .
ococorbation 21084 19,825  -1,259 6% 13,080  -8,004 -38% 10,945  -10,139 -48%
Pneumonia 6,201 5,831 -370 6% 3,847  -2,354 -38% 3219  -2,982 -48%
Stroke 3,496 3,287  -209 6% 2,169  -1,327 -38% 1815  -1,681 -48%
Requiring

oxygen 2,519 2369 <150 6% 1,563  -956 -38% 1,308  -1,211 -48%
support

Requiring

systemic 26,651 25060  -1,591 6% 16,534  -10,118 -38% 13,836 -12,816 -48%

corticosteroids

@ All RSV-LRTD cases assumed to require an outpatient visit



ARI, acute respiratory infection; COPD chronic obstructive pulmonary disease; LRTD, lower respiratory tract disease; RSV, respiratory

syncytial virus



Table 2. Projected cost-effectiveness of vaccination of Italian adults aged 60-74 years with

COPD with a single dose of adjuvanted RSVPreF3 vaccine over a 5-year time horizon at 75%

vaccine coverage, compared with no vaccination, from the National Healthcare System

perspective and the societal perspective (for population aged 60—-69 years only)

No

vaccination

Vaccination with
adjuvanted RSVPreF3
vaccine at 75%

Incremental
(vaccination
minus no

coverage vaccination)
National Healthcare System perspective
Total direct healthcare ;4 755 042 166,515,281 24,763,239
costs (€)
Direct RSV-LRTD- 141,752,042 87,151,278 -54,600,764
related medical costs
Direct vaccine 0 76,283,505 76,283,505
purchase costs
Direct vaccine 0 3,080,497 3,080,497
administration costs
Total QALYs lost 48,439 29,477 -18,962
RSV-URTD events 235 214 -21
RSV-LRTD events 1,264 777 -487
RSV-related deaths 46,940 28,486 -18,454
ICER (cost (€) per QALY 1,306
gained)
Societal perspective ?
Total gifect heam#Care 141752,042 166,515,281 24,763,239
costs (€)
Total indirect costs (€) 22,941,310 14,683,294 -8,258,015
Total QALYs lost 48,438 29,477 -18,961
ICER (cost (€) per QALY 871

gained)
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COPD chronic obstructive pulmonary disease; ICER, incremental cost-effectiveness ratio; LRTD, lower
respiratory tract disease; QALY, quality-adjusted life-year; RSV, respiratory syncytial virus; URTD, upper
respiratory tract disease

& Analysis from the societal perspective conducted for individuals with COPD aged 60-69 years, as
retirement age in Italy is 67 years.
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Figure 1. Projected public health impact on (A) RSV-related outcomes and (B) RSV-LRTD-

related complications over a 5-year time horizon of vaccination of Italian adults aged 60-74

years with COPD with a single dose of adjuvanted RSVPreF3 vaccine at three levels of

coverage, compared with no vaccination

ARI, acute respiratory infection; COPD chronic obstructive pulmonary disease; LRTD, lower respiratory

tract disease; RSV, respiratory syncytial virus
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Figure 2. Results of the univariate deterministic sensitivity analysis for the cost-effectiveness of
a single dose of the adjuvanted RSVPreF3 vaccine over a 5-year time horizon in Italian adults
aged 60—74 years with COPD at vaccine coverage of 75% from (A) the Italian National
Healthcare System perspective and (B) the societal perspective (for adults aged 60-69 years

with COPD)

AR, acute respiratory infection; COPD chronic obstructive pulmonary disease; LRTD, lower respiratory

tract disease; QALY, quality-adjusted life-year; RSV, respiratory syncytial virus
A 20% variation was considered for all parameters.

A. Univariate deterministic sensitivity analysis (age groups grouped) - RSVPreF3 vaccine vs No Vaccination
- Incremental cost-effectiveness ratio (Base-case: €1,306.052)

Efficacy against RSV-LRTD for 13 dose RSVPreF3 vaccine

Vaccination costs per administered dose with RSVPreF3
vaccine - Purchase cost per dose - Cost

Proportion RSV-LRTD within first RSY-ARI event

Average annual incidence of first RSV-ARI event

Probability of death given RSV-LRTD

Baseline QALYs - Population of interest

£451.265 £€951.265 £€1,451.265 £€1,951.265 €2,451.265
Incr I t-effecti ratio (€/QALY gained)

B. Univariate deterministic sensitivity analysis (age groups grouped) - RSVPreF3 vaccine vs No Vaccination
- Incremental cost-effectiveness ratio (Base-case: €870.520)

Efficacy against RSV-LRTD for 1 dose RSVPreF3 vaccine

Vaccination costs per administered dose with RSVPreF3
vaccine - Purchase cost per dose - Cost

Proportion RSV-LRTD within first RSV-ARI event

Average annual incidence of first RSV-ARI event

Direct costs per RSY-LRTD event at first infection -
Vaccinated with RSVPreF3

Probability of death given RSV-LRTD

£59.287 £559.287 €1,059.287 €1,5659.287 €2,059.287
Incr tal cost-effecti ratio (€/QALY gained)

B Upper value B Lower value
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Figure 3. Results of the probabilistic sensitivity analysis for the cost-effectiveness of a single

dose of the adjuvanted RSVPreF3 vaccine in Italy over a 5-year time horizon in Italian adults

aged 60—74 years with COPD at vaccine coverage of 75% from (A) the Italian National

Healthcare System perspective and (B) the societal perspective (for adults aged 6069 years

with COPD)

COPD chronic obstructive pulmonary disease; ICER, incremental cost-effectiveness ratio; QALY, quality-

adjusted life-year; RSV, respiratory syncytial virus

A. Incremental cost-effectiveness plane of RSVPreF3
vaccine vs No Vaccination in age group '60-74
years with COPD’ for healthcare payer perspective
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Abbreviations

AIR, at increased risk;

ARI, acute respiratory infection;

Cl, confidence interval;

COPD, chronic obstructive pulmonary disease;
COVID-19, coronavirus disease 2019;

ED, emergency department;

EMA, European Medicines Agency;

EU, European Union;

FDA, Food and Drug Administration;

GDP, gross domestic product;

ICER, incremental cost-effectiveness ratio;
ICU, intensive care unit;

INN, International Nonproprietary Name;
LRTD, lower respiratory tract disease;
mRNA, messenger ribonucleic acid;

NNV, number needed to vaccinate;

PSA, probabilistic sensitivity analysis;
QALY, quality-adjusted life-year;

Qol, quality of life;

RSV, respiratory syncytial virus;

UDSA, univariate deterministic sensitivity analysis;
UK, United Kingdom;

URTD, upper respiratory tract disease;
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US, United States;
VE, vaccine efficacy;

WTP, willingness-to-pay
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Cost-effectiveness of a single dose of the adjuvanted RSVPreF3
vaccine for the prevention of respiratory syncytial virus (RSV) among
patients with chronic obstructive pulmonary disease in Italy

Supplementary Material

Supplementary Table 1. Data inputs for demographics, seasonality, and epidemiology

Parameter Base-case value Source
Population [1]
60-64 years 4,288,466

65—69 years 3,668,021

70-74 years 3,251,392

Proportion with COPD [2]
60-64 years 2.85%

65-69 years 6.40%

70-74 years 6.40%

Population with COPD [1,2]
60-64 years 122,221

65—-69 years 234,753

70-74 years 208,089

Average annual incidence all-cause mortality among [3,4]

population with COPD

60—64 years 1.00%
65—69 years 1.63%
70-74 years 2.74%
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75-79 years 4.81%

80-84 years 8.71%

85-89 years 17.00%

90-94 years 30.82%

95-99 years 48.49%

100+ years 83.81%

RSV seasonality by [5]
month?®

January 2024 363.00%

February 2024 249.00%

March 2024 76.00%

April 24 38.00%

May 2024 0.00%

June 2024 0.00%

July 2024 0.00%

August 2024 0.00%

September 2024 0.00%

October 2023 21.00%

November 2023 118.00%

December 2023 335.00%

RSV epidemiology

Mean annual incidence of [6]
medically attended cases of 567%

RSV-ARI per person per

year, all age groups

Proportion of RSV-ARI Calculated from data over
events that are LRTD, all 71.43% three RSV seasons from the

age groups

AReSVi-006 trial [7].

Among trial participants with
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at least 1 pre-existing
cardiorespiratory condition,
85 RSV cases were
classified as LRTD out of
the total 119 cases
observed in the placebo arm

ARI, acute respiratory infection; COPD chronic obstructive pulmonary disease; LRTD, lower
respiratory tract disease; RSV, respiratory syncytial virus
@ Monthly values are normalized to the annual mean (100%); therefore, the incidence during

peak months may exceed 100%.

Supplementary Table 2. Data inputs for healthcare resource utilization, unit costs, indirect

costs, baseline utility and QALY loss in patients with COPD experiencing RSV

Parameter Base-case value Source

Healthcare resource utilization for RSV-LRTD cases

Cases requiring  100% Assumption
outpatient visit,
all age groups

Cases receiving [8]
antibiotics

60-64 years 63.10%
65—69 years 63.30%
70-74 years 63.30%
Cases requiring [9]

emergency o
department visit, 5.00%

all.age groups

Cases requiring Calculated from
hospitalization [9,10]

60—64 years 18.15%
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65—69 years 43.57%

70-74 years 43.57%

Hospitalized Calculated from

cases adrmtted 5.00% [9-11]

to intensive care

unit

60-64 years 1.56%

65-69 years 3.75%

70-74 years 3.75%

In-hospital Calculated from

mortality [9-11]

60-64 years 2.23%

65-69 years 5.36%

70-74 years 5.36%

Cases with

complications

COPD Calculated from

exacerbations [9-11]

60—64 years 9.42%

65-69 years 22.61%

70—74 years 22.61%

Pneumonia Calculated from
[9,10,12]

60-64 years 2.77%

65—69 years 6.65%

70-74 years 6.65%

Stroke Calculated from
[9-11]

60-64 years 1.56%
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65—69 years 3.75%

70-74 years 3.75%

Oxygen support Calculated from
[9-11]

60-64 years 1.13%

65-69 years 2.70%

70-74 years 2.70%

Treatment with Calculated from

systemic [9,10,12]

corticosteroids

60—-64 years 11.91%

65-69 years 28.58%

70-74 years 28.58%

Unit costs for

healthcare

resources and

vaccination

Outpatient visits € 148.09 [13]

Prescribed € 130.37 [14]

antibiotics

Emergency ¢ 43055 [19]

department visits

Hospitalization ® € 3,958.27 [16,17]

Intensive care €13.028.17 [18]

unit

Adjuvanted [19]

RSVFyer3 € 180.00

vaccine cost per

dose °

Vaccine [20]

administration €7.29

cost per dose

Indirect costs
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(age 60-69 only) [21-23],
adjusted for

inflation to 2023
Productivity
loss per RSV-
URTD event
60-64 years €92.46
65-69 years € 58.86
Productivity
loss per RSV-
LRTD event
60—64 years € 338.55
65-69 years € 31947
Baseline utility in Italian general population
Mean EQ-5D-5L utility Weighted
average
used in
model
Age group Males Females [24]
60-64 years 0.919 0.895 0.907
65-74 years 0.907 0.877 0.892
75-109 years 0.879 0.829 0.853
QALY loss applied to transition events in model
Event QALY loss Source
RSV-URTD 0.006 [25]
RSV-LRTD 0.013 [25]

? Based on the mean total cost of diagnosis-related-group (DRG) 79, DRG 80, DRG 089, DRG 090, DRG
092, DRG093, DRG 096, DRG 097, and DRG 088. Includes the costs of COPD complications

® Maximum price for the Italian National Healthcare System

COPD chronic obstructive pulmonary disease; LRTD, EQ-5D-5L, EuroQol 5-dimension, 5-level
questionnaire; lower respiratory tract disease; QALY, quality-adjusted life-year; RSV, respiratory

syncytial virus; URTD, upper respiratory tract disease
50



References

[1]

[2]

[3]

[4]

[5]

[6]

Istituto Nazionale di Statistica (Istat). Popolazione residente 2024. Available

from: https://demo.istat.it/app/?i=POS [Accessed on 6 March 2025].

Societa Italiana di Medicina Generale e delle Cure Primarie. Health Search,
IX Report 2016. Available from:

https://healthsearch.it/documenti/Archivio/Report/2016/completo.pdf

[Accessed on 6 March 2025].

Istituto Nazionale di Statistica (Istat). Population and households. Mortality:

life tables by age 2023. Available from: https://www.istat.it/en/population-and-

households?data-and-indicators [Accessed on 9 May 2023].

Vogelmeier CF, Friedrich FW, Timpel P, et al. Impact of COPD on mortality:
An 8-year observational retrospective healthcare claims database cohort

study. Respir Med;222:107506 (2024).

Influnews. Sorveglianza delle sindromi simil-influenzali in Lombardia, stagione
2023-2024. Archivio Gennaio 2023 - Novembre 2023, Archivio Dicembre
2023 - Agosto 2024 2023. Available from:

https://www.regione.lombardia.it/wps/portal/istituzionale/HP/DettaglioServizio/

servizi-e-informazioni/Enti-e-Operatori/sistema-welfare/Promozione-della-

salute/informazioni-influenza-influnews/informazioni-influenza-influnews

[Accessed on 1 October 2024].

Korsten K, Adriaenssens N, Coenen S, et al. Burden of respiratory syncytial
virus infection in community-dwelling older adults in Europe (RESCEU): an

international prospective cohort study. Eur Respir J;57(4):2002688 (2021).

51



[7]

[8]

[9]

[10]

[11]

[12]

Ison MG, Papi A, Athan E, et al. Efficacy, safety, and immunogenicity of the
ASO01(E)-adjuvanted respiratory syncytial virus prefusion F protein vaccine
(RSVPreF3 OA) in older adults over three respiratory syncytial virus seasons
(AReSVi-006): a multicentre, randomised, observer-blinded, placebo-

controlled, phase 3 trial. Lancet Respir Med (2025).

Pierangeli A, Piralla A, Uceda Renteria S, et al. Multicenter epidemiological
investigation and genetic characterization of respiratory syncytial virus and
metapneumovirus infections in the pre-pandemic 2018-2019  season in

northern and central Italy. Clin Exp Med;23(6):2725-37 (2023).

Belongia EA, King JP, Kieke BA, et al. Clinical Features, Severity, and
Incidence of RSV lliness During 12 Consecutive Seasons in a Community
Cohort of Adults >/=60 Years Old. Open Forum Infect Dis;5(12).0fy316

(2018).

Osei-Yeboah R, Spreeuwenberg P, Del Riccio M, et al. Estimation of the
Number of Respiratory Syncytial Virus-Associated Hospitalizations in Adults

in the European Union. J Infect Dis;228(11):1539-48 (2023).

Puggina A, Dovizio'M, Domnich A, et al. Demographics and clinical burden of
disease among RSV-hospitalized older adults in Italy: A retrospective cohort

study. Hum Vaccin Immunother;21(1):2479334 (2025).

Santus P, Radovanovic D, Gismondo MR, et al. Respiratory syncytial virus
burden and risk factors for severe disease in patients presenting to the
emergency department with flu-like symptoms or acute respiratory failure.

Respir Med;218:107404 (2023).

52



[13]

[14]

[15]

[16]

[17]

[18]

Calabrd GE, Boccalini S, Bonanni P, et al. Health Technology Assessment
(HTA) evaluation of the adjuvanted quadrivalent influenza vaccine: Fluad
Tetra. [Valutazione di Health Technology Assessment (HTA) del vaccino
antinfluenzale quadrivalente adiuvato: Fluad Tetra] 2021. Available from:

https://www.ijph.it/hta-vaccino-antinfluenzale-quadrivalente-adiuvato-fluad-

tetra [Accessed on 23 April 2023].

Potena A, Simoni M, Cellini M, et al. Management of community-acquired
pneumonia by trained family general practitioners. Int J Tuberc Lung

Dis;12(1):19-25 (2008).

Dal Negro RW, Turco P, Povero M. Cost of influenza and influenza-like
syndromes (I-LSs) in Italy: Results of a cross-sectional telephone survey on a

representative sample of general population. Respir Med;141:144-9 (2018).

Ministero della Salute. Tariffari nazionali delle prestazioni del Ssn 2024.
Available from:

https://www.salute.gov.it/portale/temi/p2 6.jsp?id=3662&area=programmazio

neSanitariaLea&menu=vuoto [Accessed on 15 October 2024].

Ministerodella Salute. Principali caratteristiche Diagnosis Related Groups
(DRG) 2013. Available from:

https://www.salute.gov.it/portale/temi/p2 6.jsp?lingua=italiano&id=1349&area

=ricoveriOspedalieri&menu=sistema [Accessed on 15 October 2024].

Ravasio R, Lucioni C, Chirico G. Costo-efficacia di palivizumab versus non
profilassi nella prevenzione delle infezioni da VRS nei bambini pretermine, a
diversa eta gestazionale. Pharmacoeconomics Ital Res Articles;8(2):105-17

(20086).

53



[19]

[20]

[21]

[22]

[23]

[24]

Agenzia Italiana del Farmaco. Riclassificazione del medicinale per uso
umano «Arexvy» 2023. Available from:

https://www.gazzettaufficiale.it/atto/serie generale/caricaDettaglioAtto/originar

io?atto.dataPubblicazioneGazzetta=2023-12-

14&atto.codiceRedazionale=23A06707&elenco30giorni=false [Accessed on

23 January 2025].

Capri S, Barbieri M, de Waure C, Boccalini S, Panatto D. Cost-effectiveness
analysis of different seasonal influenza vaccines in the elderly lItalian

population. Hum Vaccin Immunother;14(6):1331-41 (2018).

Istituto Nazionale di Statistica (Istat). La struttura delle retribuzioni in ltalia -

Anno 2022 2024. Available from: https://www.istat.it/comunicato-stampal/la-

struttura-delle-retribuzioni-in-italia-anno-2022/ [Accessed on 6 March 2025].

Eurostat. Employment and unemployment (Labour Force Survey) 2023.

Available from: https://ec.europa.eu/eurostat/web/Ifs [Accessed on 6 March

2025].

Organisation for Economic Co-operation and development (OECD).
Employment 2023. Available from:

https://www.oecd.org/en/topics/employment.html [Accessed on 6 March

2025].

Scalone L, Cortesi PA, Ciampichini R, Cesana G, Mantovani LG. Health
Related Quality of Life norm data of the Italian general population: results
using the EQ-5D-3L and EQ-5D-5L instruments. Epidemiology, Biostatistics,

and Public Health;12(3):e11457-1 (2015).

54



[25] Mao Z, Li X, Korsten K, et al. Economic Burden and Health-Related Quality of
Life of Respiratory Syncytial Virus and Influenza Infection in European

Community-Dwelling Older Adults. J Infect Dis;226(Suppl 1):S87-S94 (2022).

95



