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Executive Summary

Background

Respiratory syncytial virus (RSV) is a seasonable virus that generally causes mild cold-like symp-
toms. RSV infections in older adults can lead to acute respiratory infections (ARI) and lower res-
piratory tract infections (LRTI) with severe implications such as hospitalization or even death.
RSVpreF (Abrysvo®), RSVPreF3 (Arexvy®), and mRNA-1345 (NRESVIA®) are 3 RSV prophy-
laxis vaccines that have been developed for subjects 60 years of age or older. Currently in Swit-
zerland, approval has only been granted for RSVPreF3 and RSVpreF. To inform the reimburse-
ment decision for RSV vaccines, the cost-effectiveness and budget impact of vaccination with
either RSVpreF, RSVPreF3, or mRNA-1345 once every 2 years compared to no prophylaxis was
estimated for Switzerland for 2 target populations: subjects aged =75 years, and subjects aged

between =60 and <75 years at high risk of complications.

Methods

A clinical systematic review was conducted to search for RCTs evaluating RSVpreF, RSVPreF3
and mRNA-1345 compared to placebo, no prophylaxis or standard of care in older adults using
RSV-related events as outcome. A systematic literature review was also performed for economic
evaluations of the 3 vaccines in the target populations. The results of the systematic reviews
served as input for the economic analyses. Additional targeted searches were performed for spe-
cific variables, such as RSV infection rate and quality of life to use as input for a newly developed

health economic model for the Swiss setting.

Results clinical systematic review

Five publications were identified reporting data on 3 ongoing international RCTs, including Euro-
pean countries. The RCTs had a comparable study design and evaluated the vaccine efficacy
(VE) of RSVpreF, RSVPreF3 and mRNA-1345 compared to placebo in healthy or medically sta-
ble subjects aged =60 years. Pre-specified interim analyses were planned. The overall risk of
bias for the outcomes reported in the RCTs was “some concerns”. The RCTs showed the vaccine
efficacy against RSV-related lower respiratory tract disease/iliness (range VE 82.4%-85.7%) and
RSV-related acute respiratory disease/illness (range VE 62.1%-71.7%) of a single dose of the
RSV vaccines RSVpreF, RSVPreF3 or mRNA-1345 compared to placebo during one RSV sea-

son in subjects aged =60 years.
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Results economic systematic review

In the economic systematic literature review 3 cost-utility analyses in subjects aged =60 years
were identified. All studies assessed the cost-effectiveness of the vaccines RSVPreF3 and
RSVpreF and none of mMRNA-1345. The 2 studies conducted from a US societal perspective and
from a Canadian societal perspective reported the maximum price-per-dose to be around $120
for the vaccines to be considered cost-effective given the relevant willing-to-pay (WTP) thresh-
olds. The third study that was conducted from a Chinese healthcare perspective found the vac-

cines not to be cost-effective.

Economic evaluation and budget impact analysis

The results of the cost-effectiveness model built for the Swiss setting showed that administration
of the RSV vaccines once every 2 years resulted in a gain in quality-adjusted life-years (QALYS)
and higher costs compared to no prophylaxis in both target populations. For subjects aged 275
years, the incremental cost-effectiveness ratios (ICERs) were CHF 244’266, CHF 292'263 and
CHF 258699 per QALY gained for RSVPreF3, RSVpreF, and mRNA-1345, respectively. For
subjects aged between 260 and <75 years at high risk of complications the ICERs were CHF
280740, CHF 333’949 and CHF 296’879 per QALY gained, respectively. The reimbursement of
RSV vaccines in the base case analysis is associated with a budget impact over 2 years of CHF
80.58 million, CHF 81.58 million, and CHF 80.91 million in the population of subjects aged =75
years, and CHF 12.83 million, CHF 13.0 million, and CHF 12.89 million for subjects aged between
260 and <75 years at high risk of complications for RSVPreF3, RSVpreF, and mRNA-1345, re-

spectively.

One-way sensitivity analysis and scenario analyses showed that the cost-effectiveness results
were most sensitive to the cost of the vaccine, the RSV infection rate and the decay of the vaccine
efficacy in the second year. Assuming higher vaccination coverage and higher vaccine prices
resulted in the largest budget impacts, while lower vaccine prices resulted in the lowest budget

impact.

Conclusion

The present evaluation provided evidence for the vaccine efficacy for RSVPreF3, RSVpreF, and
MRNA-1345 for one single dose and one RSV season based on interim analyses of ongoing
clinical trials. Results of the economic evaluation showed that vaccination for prophylaxis of RSV
is likely to generate additional QALYs and additional costs compared to no prophylaxis, which is
current standard of care. For both the cost-effectiveness and budget impact analyses the main

driver for the increased costs was the vaccine price.
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Objective of the health economic evaluation

The objective of a health economic evaluation is to generate a focused assessment in terms of
costs and consequences of a health technology. The analytic methods applied to assess the value
of using a health technology, their execution and the results are described. The analytical process
is comparative and systematic. The domains covered in a health economic evaluation report in-
clude cost-effectiveness and budget impact. The purpose is to inform health policy and decision-

making to promote an efficient, sustainable, equitable and high-quality health system.
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1. Policy question and context

Respiratory syncytial virus (RSV) is a seasonable virus that is easily spread and generally causes
mild cold-like symptoms. However, an RSV infection might lead to acute respiratory infections (ARI)
and lower respiratory tract infections (LRTI), potentially resulting in severe symptoms, especially in
older adults and young infants. ! These severe cases require medical attendance in the form of
self-managed, outpatient or inpatient care. Specifically for Switzerland, the RSV-related hospitali-
sation rates per 1’000 individuals aged = 60 years were 0.4 in 2018/19 and 0.3 in 2019/20. 2 Besides
its impact on morbidity, RSV is also associated with an increased mortality risk. A meta-analysis of
Cong et al 2023 showed that RSV mortality risks in high-income countries have a U-shape associ-
ation with age varying from 0.1/100'000 in the population in the age group 18-49 years to
80/100,000 in the population aged 75 years and older. 3

The standard treatment of symptomatic RSV infections consists mainly of supportive care that in-
cludes hydration managements, oxygen supplementation and over-the-counter medications, such
as antipyretic and anti-inflammatory drugs. ® Recent developments focus on the prophylaxis of RSV
by means of passive and active immunisation. Specifically for older adults, subunit, vector-based

and nucleic acid vaccines have been developed. ®

The following 3 vaccines have been approved by the Food and Drug Administration (FDA) in people
60 years of age or older: RSVPreF3, RSVpreF and mRNA1345. In Switzerland, approval has only
been granted for RSVPreF3 and RSVpreF, while this is missing for mMRNA1345. 6 Currently, none

of these vaccines are covered by the mandatory health insurance in Switzerland.

To inform the reimbursement of these vaccines in Switzerland, the cost-effectiveness and budget

impact of RSV vaccines in older adults and adults at high risk for complications were estimated.

2. Medical background

RSV is a common respiratory pathogen that affects people of all ages but poses particular risks for
infants and older adults. "8 Particularly in adults aged 60 years or older, a 2021 European study
reported that RSV illness had a prevalence of 5.7% across 2 RSV seasons. ° In older adults, an
RSV infection can lead to several serious complications affecting the respiratory system. RSV-
related LRTI are common, with approximately 49% of older patients progressing to lower respira-
tory symptoms after RSV-positive ARI. 1° Moreover, in severe cases, RSV can lead to pneumonia,
bronchiolitis, and exacerbation of existing conditions like chronic obstructive pulmonary disease

(COPD) and congestive heart failure. *

RSV is transmitted primarily through respiratory droplets of an infected person and the incubation

period lasts typically 4-6 days after exposure. The virus attaches to the epithelial cells of the upper
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respiratory tract using surface proteins, allowing the viral genome to enter the host cell. 1212 The
infection of the respiratory epithelial cells triggers an immune response, leading to local inflamma-
tion and mucus production. The inflammation can obstruct airways, and the subsequent viral repli-
cation and the immune response leads to damage and death of the epithelial cells.'* The virus has
a seasonal pattern, with infections peaking during fall and winter months. In western Europe the
RSV season lasts approximately from October to May and it peaks in the period between December

and March, with a duration of 16 to 18 weeks. 15

In general, RSV infections are not distinguishable from other respiratory viruses solely by means
of clinical examination as they commonly manifest with mild, cold-like symptoms such as runny or
congested nose, dry cough, low-grade fever, sore throat, sneezing, headache, fatigue. °1¢ As a
result under detection is very common in RSV in older adults. 17 A combination of clinical evaluation
and laboratory testing is necessary for an RSV diagnosis, although testing is not always needed
for mild cases in otherwise healthy individuals. 1® The clinical evaluation typically involves as-
sessing symptoms and risk factors (e.g. age and comorbidities), while there are several methods
with varying sensitivities used for diagnostic testing including real-time reverse transcription-poly-
merase chain reaction (RT-PCR), rapid antigen detection tests (RADTS), indirect immunofluores-

cence assay (IFA), viral culture, and serology. 18-2°

The primary treatment for RSV in older adults remains supportive care, as there is no specific
antiviral treatment approved for RSV in this population. Standard of care includes hydration agents,
antipyretics, bronchodilators, and supplemental oxygen. 2422 In severe cases requiring hospitalisa-
tion, treatment may include monitoring of respiratory status, mechanical ventilation in cases of res-
piratory failure, and treatment of complications, such as pneumonia or exacerbation of underlying
conditions. 22 While not routinely used, some specific treatments include ribavirin and immuno-

globulin for immunocompromised. 2122

RSV infections have a significant effect on disease and mortality in older and immunocompromised
adults with approximately 1.5 million older adult cases in developed countries in 2015. 2325 Specif-
ically, there is increased risk of hospitalisation, need for intensive care, and even death, with case
fatality proportions ranging from 8.18% to 9.88% in older and high-risk adults respectively. 2 In
Switzerland, there were approximately 3'000-6'000 RSV hospitalisations each year for the years
2016 to 2021, and it has been estimated that in Europe 92% of RSV hospitalisations in adult pa-
tients (approximately 145’000 cases) occur in patients older than 65 years of age with the highest
annual frequency of RSV hospitalisation being observed in adults aged 75-84 years. 242728 The
high rates of hospitalisation and significant health and socioeconomic burden emphasises the im-

portance of prevention and management strategies for this population.
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3. Technology

3.1 Technology description

RSV vaccines and monoclonal antibodies represent significant advancements in the prevention
and prophylaxis of severe respiratory syncytial virus disease, particularly for vulnerable populations
such as infants and older adults. Currently there are 3 RSV vaccines for older adults that have

received marketing authorization from the European Commission:

1. RSVpreF (Abrysvo®) by Pfizer is a vaccine for pregnant women for the infant’s protection and
adults aged 60 years and over against lower respiratory tract disease (LRTD) caused by RSV.
The vaccine is administered as an intramuscular injection in a single dose of 0.5 mL via an Act-
O-Vial presentation, a vial and prefilled syringe presentation or vial and vial presentation. 2°
RSVpreF consists of a recombinant, replication-incompetent, adenovirus serotype 26 vector en-
coding a conformation-stabilised RSV preF protein and recombinant RSV preF protein, with no

adjuvant. 3°

2. RSVPreF3 (Arexvy®) by GlaxoSmithKline Biologicals S.A. (GSK) is a vaccine for adults over 60
years against LRTD caused by RSV, but recently received expanded approval for adults aged
50-59 years who are at increased risk of RSV disease. 3! Similar to RSVPreF, RSVPreF3 is
administered as an intramuscular injection in a single dose of 0.5mL via a vial and vial presen-
tation. 32 It utilises a combination of a recombinant subunit prefusion RSV F glycoprotein antigen
(RSVPreF3) and the ASO1E adjuvant. The vaccine stimulates the immune system in adults to

produce a response specifically targeting RSVPreF3. 33

3. mRNA-1345 (MRESVIA®) by Moderna is an RSV vaccine for active immunisation for the pre-
vention of LRTD in adults aged 60 years or older. This vaccine is also administered in a single
dose of 0.5mL through an intramuscular injection with a vial and prefilled syringe presentation.
34 1t consists of an mMRNA sequence encoding a stabilised prefusion F glycoprotein. The pre-
fusion conformation of the F protein is a significant target of potent neutralising antibodies. This

glycoprotein is expressed on the surface of the virus and is required for host cell invasion. 3

3.2 Alternative technologies

In Switzerland, there are currently no approved alternative technologies for the prophylaxis of an
RSV infection in adults. Standard of care in elderly people consists of supportive measurement and

hydration agents, antipyretics, bronchodilators, and supplemental oxygen. 2!

3.3 Regulatory status / provider

In Switzerland, vaccines are mainly provided by general practitioners (GPs). 36 However, vaccines
can also be administered in community pharmacies. To be authorised for vaccinating individuals,

pharmacists need specific pre graduate or postgraduate training, and continuous education every
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2 years. 37 Next to GPs and pharmacies, vaccines can also be provided by hospitals and vaccina-

tion centres. 38

RSVpreF, RSVPreF3 and mRNA-1345 have been granted approval by the European commission,
which is valid in all European Union member states plus Iceland, Liechtenstein and Norway. 3%-4!
Specifically in Switzerland, Swissmedic has authorised RSVpreF and RSVPreF3 since the begin-
ning of November 2024, but for mRNA-1345 no information on the approval onto the Swiss
healthcare market has been published up to now. ©

RSVpreF and RSVPreF3 are currently available on the Dutch healthcare market and reviewed for
reimbursement. 42 Likewise, The German Standing Commission on Vaccination (STIKO) made the
announcement that everyone aged 75 years or older should receive RSVpreF or RSVPreF3, but
no decisions on reimbursement have been made. 43 Furthermore, all brands are covered through

Medicare in most states of the US. 4446

In France, Haute Autorité de Santé (HAS) recommends the seasonal vaccination of individuals
aged 275 years and individuals aged 265 years with specific comorbidities. 4’ To vaccinate these
individuals, RSVpreF is reimbursed “¢ while RSVPreF3 and mRNA-1345 are still under evaluation.
Similarly in the United Kingdom, individuals over 75 years are eligible for the RSVpreF vaccine
from 1 September 2024 while there is no decision for RSVPreF3 and mRNA-1345. 4°

4. Population, Intervention, Comparator, Outcome (PICO)

PICO 1 PICO 2

P: Subjects aged 275 years Subjects aged between =60 and <75 years at high risk of

complications?®

I: RSV vaccination: RSV vaccination:
- Abrysvo® (RSVpreF) - Abrysvo® (RSVpreF)
- Arexvy® (RSVPreF3) - Arexvy® (RSVPreF3)
- MRESVIA® (MRNA-1345) - MRESVIA® (MRNA-1345)

C: - No prophylaxis - No prophylaxis
- Standard of care - Standard of care

O: Clinical outcomes Clinical outcomes
- RSV-related LRTI - RSV-related LRTI
- RSV-related ARI - RSV-related ARI
- RSV-related LRTD - RSV-related LRTD
- RSV-related severe LRTD - RSV-related severe LRTD
- RSV-related emergency visits - RSV-related emergency visits
- RSV-related hospitalisations (with/without ICU) - RSV-related hospitalisations (with/without ICU)
- RSV-related mortality - RSV-related mortality
- RSV-related general practitioner visits - RSV-related general practitioner visits
Economic outcomes Economic outcomes
- Quality adjusted life years (QALYs); incremental and to- - Quality adjusted life years (QALYSs); incremental and to-
tal tal
- Life years; incremental and total - Life years; incremental and total
- Costs; incremental and total - Costs; incremental and total
- Incremental cost-effectiveness ratio (ICER) - Incremental cost-effectiveness ratio (ICER)
- Budget-impact per year - Budget-impact per year

Abbreviations

ARI = acute respiratory illness, ICU = intensive care unit, LRTD = lower respiratory tract disease, LRTI = lower respiratory tract
illness, RSV = respiratory syncytial virus.

Notes

a = High risk of complications was defined, based on the patient characteristics reported in the studies.
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5. Research questions health economic evaluation

For the health economic evaluation of the technology the following research questions are ad-

dressed:

1. What is the cost-effectiveness of vaccination against RSV for subjects aged =75 years com-

pared to no prophylaxis or standard of care?

2. What is the budget-impact of vaccination against RSV for subjects aged =75 years compared

to no prophylaxis or standard of care?

3. What is the cost-effectiveness of vaccination against RSV for subjects aged between =260 and

<75 years at high risk of complications compared to no prophylaxis or standard of care?

4. What is the budget-impact of vaccination against RSV for subjects aged between =60 and <75
years at high risk of complications compared to no prophylaxis or standard of care?

6. Methodology literature review

6.1 Systematic review of clinical evidence

The systematic review of clinical evidence was conducted following a concise internal review pro-
tocol. In general, a pragmatic approach was chosen, since the results from the clinical systematic

review primarily served as input for the economic analyses.

6.1.1 Databases and search strategy

The focus of this health economic evaluation was to search for randomised controlled trials (RCTS).
The systematic literature search was conducted in PubMed (MEDLINE), Embase.com and
Cochrane Library on 3 September 2024. The search strategy was developed based on the PICO
reported in Chapter 1. Search strings were compiled for the intervention RSV vaccines and limits
were added for the study design RCTs, in the databases PubMed (MEDLINE) and Embase.com,

and to exclude conference abstracts and preprints (Appendix A).

Electronic records of the articles retrieved by the searches were stored with Endnote reference
manager software (Clarivate Analytics, United States of America [USA]) and uploaded in Rayyan

software (Rayyan Systems Inc., USA). Duplicate records were deleted.

Reference lists of systematic reviews relevant to the research questions identified during the title
and abstract screening were checked for potentially relevant additional references of primary stud-
ies. The identified systematic review was excluded after the reference check. Narrative reviews

were excluded and not checked for references.
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6.1.2 Study selection

Relevant articles were selected by a systematic approach with Rayyan software by one researcher
in close collaboration with a second researcher. Any disagreements between the 2 researchers
were resolved by discussion, if needed a third researcher was consulted. Firstly, the potential rel-
evancy of the articles was assessed during the title/abstract screening. Potentially relevant articles
were selected for full-text screening, all other articles were excluded without documenting the rea-
son for exclusion. Secondly, the articles were assessed in full text based on the prespecified eligi-
bility criteria, covering elements of the article, study design and PICO (see Table 1). Articles were
included in the systematic review if they fulfilled the inclusion criteria; the remaining articles were

excluded and the primary reason for exclusion was listed.

To provide insight in the details of the selection process, the standardised Preferred Reporting
Items for Systematic Review and Meta-analysis (PRISMA) flow diagram with the results of the
study selection and a table with the primary reasons for exclusion for each excluded article at full-

text review were composed.

Table 1. Inclusion criteria for the clinical systematic literature search

Publication year All

Language of publication English

Country of study Worldwide

Study design/publication type - RCTs (published as full article in a peer-reviewed journal)
- Systematic reviews (only used for a reference check)

Population - Subjects aged =75 years

- Subjects aged between 260 and <75 years at high risk of complications
- Clear definition/selection of the study population
Intervention - RSVpreF (Abrysvo®)
- RSVPreF3 (Arexvy®)
- mRNA-1345 (MRESVIA®)
Comparator - Placebo
- No prophylaxis
- Standard of care
Outcome RSV-related events:
- RSV-related LRTI
- RSV-related ARI
- RSV-related LRTD

- RSV-related emergency visits

- RSV-related hospitalisations (with/without ICU)
- RSV-related mortality

- RSV-related general practitioner visits

Abbreviations
ARI = acute respiratory illness, ICU = intensive care unit, LRTD = lower respiratory tract disease, LRTI = lower respiratory tract
illness, RSV = respiratory syncytial virus.

6.1.3 Data extraction, analysis and synthesis

The study characteristics, patient characteristics and results of the included RCTs were extracted
in tables in Microsoft Word by one researcher in close collaboration with a second researcher. In
addition, relevant figures presented in the articles or supplementary material were copy-pasted in
this report. Data was stratified for each RSV vaccine: RSVpreF, RSVPreF3 and mRNA-1345. Since

only one RCT was included for each RSV vaccine and the interim analyses of the RSVPreF3 trial
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reported data over different RSV seasons or a specific subgroup, the data could not be pooled by
meta-analysis and is presented narratively in summary tables. Data on the outcomes of interest is
presented for the overall population aged 260 years, age groups, and high-risk conditions in sub-
jects aged =60 years.

6.1.4 Quality appraisal of clinical studies

The included RCTs were critically appraised by one researcher in close collaboration with a second
researcher with the revised Cochrane Risk of Bias tool for randomised trials (RoB 2) and visualised
in a plot with the web application Robvis. 952 The risk of bias was not assessed on a per outcome
basis, but for the outcomes class RSV-related events.

6.2 Systematic review of economic evidence

The systematic review of economic evidence was conducted following a concise internal review
protocol and the general methodological approach is the same as for the clinical evaluation. The
details of the systematic review methodology for the economic evaluation are described in the fol-

lowing sections.

6.2.1 Databases and search strategy

Database specific search strings were developed to identify scientific papers that describe the cost-
effectiveness of RSVpreF, RSVPreF3 and mRNA-1345 in older adults (Appendix D). The search
strings included terms specific to the intervention and outcomes of economic evaluations. Further-
more, limits were set to exclude conference abstracts and preprints. PubMed (MEDLINE), Em-
base.com, Cochrane library, Clinical Data Repository (CDR) databases (Database of Abstracts of
Reviews of Effects (DARE), the Health Technology Assessment database (HTA), National Health
Service Economic Evaluation Database (NHS EED), Econlit, and the Tufts Medical Centre Cost-
Effectiveness Analysis [CEA] Registry were searched for peer-reviewed scientific literature. After
entering the search strings into the pre-specified databases, electronic records of the articles were
retrieved and uploaded in Rayyan software (Rayyan Systems Inc., USA) and duplicates were de-
leted. Additionally, in order to capture HTA reports published by government agencies, a pragmatic
search was conducted for the international Health Technology Assessment database (INAHTA),
National Institute for Health and Care Excellence (NICE) and Canada’s Drug Agency I'Agence des
médicaments du Canada (CDA-AMC) databases. The searches were conducted on 3 September

and 19 September 2024 respectively.

6.2.2 Study selection

All articles retrieved from the databases were reviewed by one researcher in close collaboration
with a second researcher. In the first step, the major topics of the articles were assessed based on

relevancy and articles that seemed to contain relevant data for the objectives of the economic
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evaluation were selected for the full-text screening. Subsequently, the articles screened in full text
were assessed for inclusion based on pre-specified eligibility criteria (see Table 2) and the remain-
ing articles were excluded with the primary reason for exclusion listed.

To provide insight in the details of the selection process, a PRISMA flow diagram with the results
of the study selection and a table with the primary reasons for exclusion at fulltext were composed.

Table 2. Inclusion criteria for the economic systematic literature search

Inclusion criteria for economic studies

Publication year All
Language of publication English
Country of study Worldwide

Study design/publication type  cost-utility analysis
cost-effectiveness analysis
cost-minimisation analysis
cost-benefit analysis
cost-consequence analysis
costing studies
Population - Subjects aged 275 years
- Subjects aged between 260 and <75 years at high risk of complications
- Clear definition/selection of the study population
Intervention - RSVpreF (Abrysvo®)
- RSVPreF3 (Arexvy®)
- MRNA-1345 (MRESVIA®)

Comparator - No prophylaxis
- Standard of care
Outcome - Quality adjusted life years (QALYSs); incremental and total

- Life years; incremental and total

- Costs; incremental and total

- Incremental cost-effectiveness ratio (ICER)
- Budget-impact per year

6.2.3 Data extraction, analysis and synthesis
After finalising the screening phases, relevant data was extracted from the included studies by one
researcher in close collaboration with a second researcher using a standardised data-extraction

spreadsheet in Microsoft Excel. This spreadsheet included:

first author, year

— country

— type of economic evaluation

— study population characteristics
— intervention

— comparator

— study perspective (healthcare (direct medical costs) /societal (direct medical costs+indirect

costs, i.e. costs for productivity loss or informal care)
— methods of the economic evaluation (discount rates, time horizon)

— model used (yes/no, type of model, health states)
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— outcomes (total/incremental costs, life-years, QALYSs, ICER, max price-per-dose (PPD), will-
ingness-to-pay (WTP), Budget impact)

6.2.4 Quality appraisal of economic studies

The identified studies from the economic systematic literature search were subjected to a critical
appraisal using the Consensus Health Economic Criteria (CHEC) checklist. 53 This list consists of
19 items with clear questions about the economic evaluation that gives insight into the general
quality of the study. Reviewing the scores on this CHEC checklist enables the assessment of each

study’s credibility, warning against the inclusion of low-quality papers in the analysis.
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7. Results literature review

Summary statement literature review

Clinical evidence

In healthy or medically stable subjects aged 260 years, prespecified interim analyses of 3 ongoing
international RCTs showed the vaccine efficacy against RSV-related lower respiratory tract dis-
ease/illness and RSV-related acute respiratory disease/illness of a single dose of the RSV vac-
cines RSVpreF, RSVPreF3 or mRNA-1345 compared to placebo during one RSV season. A sec-
ond prespecified interim analysis of a single RSVPreF3 dose pre-season 1 also showed the vac-
cine efficacy against RSV-related lower respiratory tract disease and RSV-related acute respira-
tory illness of RSVPreF3 in subjects aged =60 years during 2 RSV seasons; re-vaccination with
a single RSVPreF3 dose pre-season 2 did not seem to provide additional vaccine efficacy. For
RSVpreF, RSVPreF3 and mRNA-1345 subgroup analyses were presented for different age and
high-risk groups, however these results need to be interpreted with caution due to the low number

of cases in the interim analyses.

Economic evidence

Three studies on the cost-effectiveness of RSVpreF and RSVPreF3 were included in the analy-
sis. Of these, one CUA was conducted in the United States and one in Canada, both from a
societal perspective using a discrete event simulation model. These studies calculated the price-
per-dose for which RSVpreF and RSVPreF3 can potentially be cost-effective compared to no
intervention given a willingness-to-pay threshold value. The third study was performed in China
from a healthcare perspective using a decision tree model. In this study, the conclusion was that
RSVpreF and RSVPreF3 were not cost-effective compared to no intervention. Differences be-
tween ICER estimates across all studies are related to cost estimates and differences in other
input parameters used. This can be attributed to a multitude of factors including deviations in
price per dose, analysis perspectives, time horizon and type and structure of the economic mod-

els.

7.1 Review of clinical evidence

7.1.1 Search results

The results of the clinical systematic literature search are summarised in Figure 1. In total, 859
unique records were identified in PubMed (MEDLINE), Embase.com and Cochrane Library with
the search conducted on 3 September 2024. Of those, 839 records were excluded based on title
and abstract. During the subsequent full-text selection 15 reports were excluded. Reasons for ex-

clusion were as follows: systematic review excluded after the reference check (n=6), narrative
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review (n=3), irrelevant publication type, i.e. abstract (n=1), intervention out of scope, i.e. other
RSV vaccine (n=4), and outcomes out of scope (n=1). An overview of the reason for exclusion by
each excluded article is enclosed in Appendix B. Three ongoing RCTs were included in the clinical
systematic review, covering the RSV vaccines of interest. %56 The RSVPreF3 trial published ad-
ditional analyses. 5758

Figure 1. PRISMA flow diagram of the clinical systematic literature search

Identification of studies via databases and registers

c
-% Records identified from:
o PubMed (MEDLINE) (n = 255) | Records removed before screening:
-:E Embase.com (n = 516) " Duplicate records removed (n = 347)
g Cochrane Library (n = 455)
\ 4
Records screened Records excluded
(n = 859) (n=839)
\4
Reports sought for retrieval Reports not retrieved
= (n=20) (n=0)
c
[}
O
a A4
R Reports excluded:
Ref)orts assessed for eligibility R pSystematic review (n = 6)
(n=20) Narrative review (n = 3)
Irrelevant publication type (n = 1)
Intervention out of scope (n = 4)
Outcomes out of scope (n = 1)
\4
= Studies included in review (n = 5);
3 reporting data on 3 RCTs:
(_3 RSVpreF (n=1)
< RSVpreF3 (n = 3)
MRNA-1345 (n=1)

Notes
Search date 3 September 2024.

7.1.2 Study characteristics

Three ongoing RCTs on RSV vaccines in subjects aged =60 years form the clinical evidence base.
In total, 5 articles reporting data on these RCTs were included. The RCTs were funded by the
vaccine manufacturing companies. The study characteristics are summarised for each RSV vac-
cine: RSVpreF (Table 3), RSVPreF3 (Table 4), and mRNA-1345 (Table 5). Details of the outcome

definitions are outlined in Table 6.
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RSVpreF

The phase 3 RCT “RENOIR” was designed to study the vaccine efficacy of RSVpreF (Abrysvo®)
in older adults during 2 RSV seasons. *®> From August 2021 healthy or medically stable subjects
aged =60 years were enrolled in 7 countries and randomised to a single dose of RSVpreF or pla-
cebo. At the data-cutoff in July 2022, a prespecified interim analysis was conducted in 17°215 sub-
jects (mean age 68.3 years; 51% male) in the RSVpreF arm and 17’069 subjects (mean age 68.3
years; 50% male) in the placebo arm. At the data-cutoff 6 months of follow-up (mean 7 months)
were completed during RSV season 1. In both study arms 52% of the subjects had 21 prespecified
high-risk conditions (i.e. current tobacco use, diabetes, lung disease, heart disease, liver disease,
renal disease) and 15% =1 chronic cardiopulmonary conditions (i.e. asthma, chronic obstructive

pulmonary disease (COPD), congestive heart failure).

RSVPreF3

The objective of the phase 3 RCT “AReSVi-006” was to evaluate the efficacy of the RSVPreF3 OA
vaccine (Arexvy®) in older adults during 3 consecutive RSV seasons in the Northern Hemisphere
and for 22 consecutive seasons in the Southern Hemisphere. >* From May 2021 healthy or medi-
cally stable subjects aged 260 years were enrolled in 17 countries and randomised to a single dose
of RSVPreF3 or placebo. The first interim analysis published by Papi et al 2023 was conducted at
the end of Northern Hemisphere RSV season 1 in July 2022, with a median follow-up of 6.7 months.
54 In total, 12’467 subjects (mean age 69.5 years; 48% male) were included in the RSVPreF3 arm

and 12’499 subjects (mean age 69.6 years; 49% male) in the placebo arm.

A descriptive sub-group/post-hoc analysis of this interim analysis in subjects aged =60 years at
high risk of complications was published by Feldman et al 2024. °” At least one condition of interest
(i.e. cardiorespiratory condition, COPD, asthma, CHF) or endocrine/metabolic condition [diabetes
typel/2, advanced liver/renal disease]) was reported in 4,937 subjects in the RSVPreF3 arm and

in 4’864 subjects in the placebo arm.

The second interim analysis published by Ison et al 2024 was conducted at the end of Northern
Hemisphere RSV season 2 in March 2023. 58 The median follow-up was 17.8 months. Pre-season
2 subjects in the RSVPreF3 arm were re-randomised to receive a second RSVPreF3 OA dose or
placebo, resulting in 3 study arms: RSVPreF3 pre-season 1, RSVPreF3 pre-season 1 & 2, and
placebo. The subjects flow of the RCT is enclosed in Appendix C. Vaccine efficacy in the study
arms over 2 RSV seasons was analysed in the modified exposed population; baseline character-

istics of the subjects were reported for the exposed population.
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MRNA-1345

Wilson et al 2023 studied the vaccine efficacy of the mRNA-1345m vaccine (MRESVIA®) in the
phase 2-3 RCT “ConquerRSV”, with a planned follow-up of 24 months. 6 From November 2021
healthy or medically stable subjects aged =60 years were enrolled in 22 countries and randomised
to a single dose of MRNA-1345 or placebo. After up to 12 months follow-up (median 112 days) a
prespecified interim analysis was conducted. The RSV season was not reported but based on the
follow-up assumed RSV season 1. In total, 17°734 subjects were included in the mMRNA-1345 arm
and 17'679 subjects in the placebo arm. The mean age was 68.1 years, 51% were male, 29% had
21 coexisting conditions of interest (advanced liver/renal disease, asthma, chronic respiratory dis-
ease, CHF, COPD, diabetes), and 7% had a risk factor for lower respiratory tract disease (i.e. CHF,
COPD).
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Table 3. Study characteristics of the RSVpreF trial

Reference
Study name
Study id

Walsh et al
2023 %°

RENOIR

NCT05035212

Study design

Status (planned
follow-up)

Funding
Phase 3 RCT;
interim analysis?

Ongoing (2 RSV
seasons)

Industry funded

Country
Study period
Follow-up

7 countries®

August 2021-
July 2022

RSV season
1; completed 6
m follow-up;
mean 7 m (SD
NR)

Study population

Study arm Sample  Age Sex Ethnic- High-risk conditions Frailty
size mean+SD (range); n (%) ityn (%) n (%) status
groups n (%) male white n (%)
Subjects aged 260 years, healthy or with stable chronic medical conditions at baseline
RSVpreF 17215 - 68.3+6.14 (59-95) y 8’800 13475 21 prespecified high-risk conditions: 8’867 (51.5%) NR
(single dose - 60-69 y: 10,757 (62.5%)°  (51.1%) (78.3%) - current tobacco use: 2'642 (15.3%)
120 pg - 70-79 y: 5,488 (31.9%) - diabetes: 3'224 (18.7%)
RSVpreF) -280y: 970 (5.6%) - lung disease®: 1'956 (11.4%)
- heart disease®: 2’221 (12.9%)
- liver disease: 335 (1.9%)
- renal disease: 502 (2.9%)
21 chronic cardiopulmonary conditions: 2'595 (15.1%)
- asthma: 1’541 (9.0%)
- COPD: 1012 (5.9%)
- CHF: 293 (1.7%)
Placebo 17°069 - 68.3+6.18 (60-97) y 8’601 13’360 =1 prespecified high-risk conditions: 8’831 (51.7%) NR
- 60-69 y: 10,680 (62.6%) (50.4%) (78.3%) - current tobacco use: 2'571 (15.1%)

-70-79 y: 5,431 (31.8%)
- 280 y: 958 (5.6%)

- diabetes: 3'284 (19.2%)
- lung disease: 2’040 (12.0%)
- heart disease®: 2’233 (13.1%)
- liver disease: 329 (1.9%)
- renal disease: 459 (2.7%)
21 chronic cardiopulmonary conditions: 2’640 (15.5%)
- asthma: 1’508 (8.8%)
- COPD: 1°080 (6.3%)
- CHF: 307 (1.8%)

Abbreviations

CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, m = months, n = number, NR = not reported, SD = standard deviation, y = years.

Notes

a = The prespecified interim analyses were planned when at least 29 cases had a first episode of RSV-related lower respiratory tract illness with =2 signs or symptoms and at least 15 cases had a first episode
of RSV-related lower respiratory tract iliness with =3 signs or symptoms. The interim analyses were conducted after the first RSV season ended or all subjects had been followed for 6 months post-injection (if
there was no clear seasonality). This interim analysis was conducted when 44 subjects had =2 signs or symptoms.
b = Argentina, Canada, Finland, Japan, the Netherlands, South Africa, United States of America.

¢ = This age group included one 59-year-old participant.

d = This category includes COPD and other lung diseases.
e = This category includes congestive heart failure and other heart diseases.
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Table 4. Study characteristics of the RSVPreF3 trial

Reference Study design Country Study population
Study arm Sam- Age Sex Ethnic- High-risk conditions Frailty status?
Study name Status (planned  Study period ple mean+SD (range); n (%) ity n (%) n (%) n (%)
follow-up) size groups n (%) male white
Study id Follow-up
Funding
Papi et al Phase 3 RCT,; 17 countries? Subjects aged 260 years, healthy or with stable chronic medical conditions at baseline
2023 % interim analysis RSVPreF3 12467 -69.5+6.5 (NR)y 5979 9'887 - 21 conditions of interest: 4937 (39.6%) - fit:
May 2021- pre-season 1 - 60-69y: 6,963 (55.9%)  (48.0%) (79.3%) - cardiorespiratory condition: 2’496 (20.0%) 7464 (59.9%)
AReSVi-006 Ongoing (36 m)®  April 2022 (single dose 120 - 70-79y: 4,487 (36.0%) - endocrine/metabolic condition: 3'200 (25.7%) - pre-frail:
¢ ug RSVPreF3 -270y: 5,504 (44.1%) 4’793 (38.4%)
NCT04886596 end Northern OA) -280y: 1,017 (8.2%) - frail:
Industry funded Hemisphere 189 (1.5%)
RSV season Placebo 12499 -69.626.4 (NR)y 6'072 9932 - 21 conditions of interest: 4,864 (38.9%) - fit:
1; median 6.7 - 60-69 y: 6,980 (55.8%) (48.6%) (79.5%) - cardiorespiratory condition: 2,422 (19.4%) 7'521 (60.2%)
m (max 10.1 - 70-79 y: 4,491 (35.9%) - endocrine/metabolic condition: 3,236 (25.9%) - pre-frail:
m) -270y: 5,519 (44.2%) 4'781 (38.3%)
-280y: 1,028 (8.2%) - frail:
177 (1.4%)
Feldman et al Phase 3 RCT; 17 countries® Subjects aged 260 years, with 21 stable chronic medical conditions at baseline (i.e. cardiorespiratory conditions [CHF; any chronic respiratory/pulmo-
2023 57 descriptive sub- nary disease, incl. COPD, asthma, other conditions]; endocrine & metabolic conditions [diabetes mellitus type 1/2; advanced liver or renal disease])
group/post-hoc May 2021- RSVPreF3 4937 NR NR NR 21 cardiorespiratory conditions: n=2,496 NR
AReSVi-006 analysis of the April 2022 pre-season 1 - COPD: n=1"131
interim analysis (single dose 120 - asthma: n=1"193
NCT04886596 end Northern Jg RSVPreF3 - chronic respiratory/pulm. disease: n=2'233
Ongoing (36 m) Hemisphere 0A) - CHF: n=398
RSV season 21 endocrine/metabolic conditions: n=3'200
Industry funded 1; median 6.7 - diabetes type 1/2: n=2'829
m (range NR) - advanced liver/renal disease: n=667
22 conditions of interest: n=2'504
Placebo 4’864 NR NR NR >1 cardiorespiratory conditions: n=2'421 NR

- COPD: n=1"113
- asthma: n=1"113
- chronic respiratory/pulm. disease: n=2"123
- CHF: n=403

21 endocrine/metabolic conditions: n=3'236
- diabetes type 1/2: n=2'877
- advanced liver/renal disease: n=676

22 conditions of interest: n=2'434
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Ison et al
2024 %8

AReSVi-006

NCT04886596

Phase 3 RCT,;
interim analysis

Ongoing (36 m)°

Industry funded

17 countries?

May 2021-
March 2023

end Northern
Hemisphere
RSV season
2; median
17.8 m (range
NR)

Subjects aged 260 years, healthy or with stable chronic medical conditions at baseline

RSVPreF3 6'228 - 69.5£6.4 (NR) y 2'945 4’939 - 21 condition of interest: 2,481 (39.8%) - fit:
pre-season 1 - 60-69y: 3,480 (55.9%) (47.3%) (79.3%) - cardiorespiratory condition: 1,261 (20.2%) 3'758 (60.3%)
(single dose 120 - 70-79 y: 2,244 (36.0%) - endocrine/metabolic condition: 1,611 (25.9%) - pre-frail:
ug RSVPreF3 -270y: 2,748 (44.1%) 2’358 (37.9%)
OA) -280y: 504 (8.1%) - frail:
103 (1.7%)

RSVPreF3 6242 - 69.6+6.5 (NR) y 3’036 4’951 - 21 condition of interest: 2,502 (40.1%) - fit:
pre-season 1 & - 60-69y: 3,483 (55.8%) (48.6%) (79.3%) - cardiorespiratory condition: 1,285 (20.6%) 3’707 (59.4%)
2 - 70-79 y: 2,245 (36.0%) - endocrine/metabolic condition: 1,618 (25.9%) - pre-frail:
(single dose 120 -270y: 2,759 (44.2%) 2’437 (39.0%)
ug RSVPreF3 -280y: 514 (8.2%) - frail:
OA) 86 (1.4%)
Placebo 12’503 -69.6+6.4 (NR) y 6’074 9’936 - 21 condition of interest: 4,922 (39.4%) - fit:

- 60-69 y: 6,982 (55.8%) (48.6%) (79.5%) - cardiorespiratory condition: 2,480 (19.8%) 7'524 (60.2%)

- 70-79 y: 4,493 (35.9%)
-270y: 5,521 (44.2%)
-280y: 1,028 (8.2%)

- endocrine/metabolic condition: 3,257 (26.0%)

- pre-frail:
4’782 (38.2%)
- frail:

177 (1.4%)

Abbreviations

CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, d = days, m = months, n = number, NR = not reported, SD = standard deviation, y = years.

Notes

a = Frailty status was assessed using a gait speed test: frail, subjects with a walking speed <0.4 m/s or not able to perform the test; pre-frail, subjects with a walking speed of 0.4-0.99 m/s; fit, subjects with a

walking speed 21 m/s.
b = In this RCT, Northern-Hemisphere subjects (92%) will be monitored for 3 consecutive RSV seasons, Southern-Hemisphere subjects (8%) for at least 2 seasons.

¢ = Data included in this prespecified interim analysis was collected until the end of the first Northern Hemisphere RSV season and =35 cases of RSV-related lower respiratory tract disease had occurred, all in

the Northern Hemisphere.
d = Australia, Belgium, Brazil, Canada, Estonia, Finland, France, Germany, Italy, Japan, Mexico, Russia, South Africa, South Korea, Spain, United Kingdom, United States of America.

e = Data included in this prespecified interim analysis was collected until the end of the second Northern Hemisphere RSV season and also included data for Southern Hemisphere subjects until the same data

lock, covering 21 Southern Hemisphere seasons.
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Table 5. Study characteristics of the mRNA-1345 trial

Reference Study design Country Study population
Study arm Sam- Age Sex Ethnic- High-risk conditions Frailty status®
Study name Status (planned  Study period ple meanzSD (range); n (%) ityn (%) n (%) n (%)
follow-up) size groups n (%) male white
Study id Follow-up
Funding
Wilson et al Phase 2-3 RCT; 22 countries® Subjects aged 260 years, healthy or with stable chronic medical conditions at baseline
2023 % interim analysis mRNA-1345 17,734 - 68.1+6.2 (60-95) y 9,076 11,240 =1 comorbidities of interest®: 5,238 - fit: 13,512 (76.2%)
Nov 2021- (single dose - 60-69 y: 11,281 (63.6%) (51.2%) (63.4%) (29.5%) - vulnerable: 2,828
ConquerRSV Ongoing (24 m)®  Nov 2022 50 ug - 70-79 y: 5,474 (30.9%) risk factor for LRTD: 1,218 (6.9%) (15.9%)
mRNA- - 280 y: 979 (5.5%) - CHF: 205 (1.2%) - frail: 997 (5.6%)
NCT05127434  Industry funded RSV season 1345) - COPD: 960 (5.4%)
NR (assume - CHF & COPD: 53 (0.3%)
season 1, Placebo 17,679 -68.1+6.2 (60-96) y 8,968 11,216 =1 comorbidities of interest®: 5,128 - fit: 13,354 (75.5%)
based on -60-69y: 11,222 (63.5%)  (50.7%)  (63.4%)  (29.0%) - vulnerable: 2,899
follow-up); up - 70-79 y: 5,460 (30.9%) risk factor for LRTD: 1,230 (7.0%) (16.4%)
to 12 m follow- -280y: 997 (5.6%) - CHF: 201 (1.1%) - frail: 1,017 (5.8%)
up; median - COPD: 978 (5.5%)
112 d (range - CHF & COPD: 51 (0.3%)
1-379)

Abbreviations

CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, d = days, LRTD = lower respiratory tract disease, m = months, n = number, NR = not reported, SD = standard deviation, y =

years.
Notes

a = Frailty status was based on the Edmonton Frailty scoring system and measured by means of the Edmonton Frail Scale across 9 domains: cognition, general health status, functional independence, social
support, medication use, nutrition, mood, continence, and functional performance. Scores range from 0 to 17 points, with a score of 0 to 3 indicating fit, a score of 4 or 5 indicating vulnerable, and a score of 6 to

17 indicating frail.

b= The prespecified interim analyses were conducted when at least 50% of the anticipated cases of RSV-related LTRD had occurred: 243 cases of RSV-related LRTD with =2 signs or symptoms and =16 cases

with =3 signs or symptoms.

¢ = Argentina, Australia, Bangladesh, Belgium, Canada, Chile, Columbia, Costa Rica, Finland, Germany, Japan, Mexico, New Zealand, Panama, Poland, Singapore, South Africa, South Korea, Spain, Taiwan,

United Kingdom, United States of America.

d = Comorbidities of interest include COPD, asthma, chronic respiratory disease, diabetes, CHF, advanced liver disease, or advanced renal disease.
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Table 6. Outcome definitions

Reference

Outcome

Walsh et al
2023 %5
(RSVpreF)

RSV-related® LRTI

- RSV-related LRTI with 22 signs/symptoms: first episode of RSV-related ARI with 22 of the 5 LRTI signs/symp-
toms lasting 21 day during the same illness within 15 days post-injection up to the end of the first RSV season
or 6 months post-injection.

- RSV-related LRTI with 23 signs/symptoms: first episode of RSV-related ARI with 23 of the 5 LRTI signs/symp-
toms lasting 21 day during the same illness within 15 days post-injection up to the end of the first RSV season
or 6 months post-injection.

- Symptoms: newl/increased cough, new/increased wheezing, new/increased sputum production, new/in-
creased shortness of breath, tachypnoea (=25 breaths/minute or 215% increase from resting baseline).

RSV-related® ARI

- First episode of RSV-related ARI with new/increasing of 21 symptoms within 15 days post-injection up to the
end of the first RSV season or 6 months post-injection.

-> Symptoms: sore throat, cough, nasal discharge, nasal congestion, wheezing, sputum production, shortness
of breath.

Papi et al
2023 54
Feldman et
al 2023 57;
Ison et al
2024 58
(RSVPreF3)

RSV-related® LRTD

- First episode of RSV-related LRTD with =2 lower respiratory symptoms/signs for 224 hours including 21 lower

respiratory sign or =3 lower respiratory symptoms for 224 hours.
- Symptoms: new/increased sputum, new/increased cough, new/increased dyspnoea (shortness of breath).
-> Signs: new/increased wheezing, new/increased crackles/rhonchi based on chest auscultation, respiratory
rate 220 respirations/minute, low/decreased oxygen saturation (i.e. oxygen saturation <95% or <90% if pre-
season baseline was <95%), need for oxygen supplementation.

Severe RSV-related® LRTD

- “Clinical symptomology” definition. Presence of an LRTD with =1 of the following criteria: 22 lower respiratory
signs or an LRTD episode assessed as ‘severe’ by the investigator; and with 21 RSV-positive swab detected
by qRT-PCR.

- Symptoms: new/increased wheezing, new/increased crackles/rhonchi based on chest auscultation, respir-
atory rate =20 respirations/minute, low/decreased oxygen saturation (=oxygen saturation <95% or <90% if
preseason baseline is <95%), need for oxygen supplementation.

- “Supportive therapy” definition. Presence of an LRTD with 21 of the following criteria: need for oxygen sup-
plementation, need for positive airway pressure therapy (e.g. CPAP), need for other types of mechanical
ventilation; and with 21 RSV-positive swab detected by gRT-PCR.

RSV-related® ARI

- First episode of RSV-related ARI with =2 respiratory symptoms/signs for 224 hours or =1 respiratory symp-
tom/sign + 1 systemic symptom/sign for 224 hours.

- Respiratory symptoms/signs: nasal congestion/rhinorrhoea, sore throat, new/increased sputum, new/in-
creased cough, newl/increased dyspnoea (shortness of breath), new/increased wheezing, new/increased
crackles/rhonchi based on chest auscultation, respiratory rate 220 respirations/minute, low/decreased oxygen
saturation (i.e. oxygen saturation <95% or <90% if pre-season baseline was <95%), need for oxygen supple-
mentation.

-> Systematic symptoms/signs: fever (body temperature =38.0°C/100.4°F by any route) or feverishness (feel-
ing of having fever without objective measurement), fatigue, body aches, headache, decreased appetite.

Wilson et al
2023 56
(MRNA-
1345)

RSV-related® LRTD

- RSV-related LRTD with 22 symptoms: first episode of RSV-related LRTD with new/worsening of 22 symptoms
for 224 hours within 14 days post-injection up to 12 months post-injection.

- RSV-related LRTD with 23 symptoms: first episode of RSV-related LRTD with new/worsening of 23 symptoms
for 224 hours within 14 days post-injection up to 12 months post-injection.
- Symptoms: shortness of breath, cough and/or fever (=37.8°C; 100.0°F), wheezing and/or rales and/or rhon-
chi, sputum production, tachypnoea (=20 breaths/minute, or increase of 22 breaths/minute from baseline
measurement in those with baseline tachypnoea), hypoxemia (new oxygen saturation <93% or new or in-
creasing use of supplemental oxygen), pleuritic chest pain for 224 hours. In case of inability to fully assess
other clinical parameters, radiologic evidence of pneumonia with RT-PCR-confirmed RSV infection can also
be used to confirm RSV-related LRTD.

RSV-related® ARD

- First episode of RSV-related ARD with new/worsening of 21 symptoms for 224 hours within 14 days up post-
injection to 12 months post-injection.
- Symptoms: cough, stuffy nose, runny nose, sore throat, fever (237.8°C; 100.0°F), shortness of breath,
observed tachypnoea (=20 breaths/minute, or increase of 22 breaths/minute from baseline in those with base-
line tachypnoea), hypoxemia (new oxygen saturation <93%, or new/increasing use of supplemental oxygen),
wheezing, sputum production, hoarseness, sinus pain, chills, pleuritic chest pain for 224 hours. In case of
inability to fully assess other clinical parameters, radiologic evidence of pneumonia with RT-PCR-confirmed
RSV infection can also be used to confirm RSV-related ARD.

Abbreviations

ARI = acute respiratory illness, ARD = acute respiratory disease, CPAP = continuous positive airway pressure, LRTD = lower
respiratory tract disease, LRTI = lower respiratory tract iliness, RSV = respiratory syncytial virus, RT-PCR = reverse transcriptase-
polymerase chain reaction.

Notes

a = RSV diagnosis by RT-PCR or nucleic acid amplification test.
b = RSV diagnosis by RT-PCR.
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7.1.3 Study quality appraisal

The overall risk of bias for the outcomes class RSV-related events reported in the 3 ongoing RCTs
was “some concerns” (Table 7). The RCTs were well-designed with extensive protocols. However,
the published results were interim analyses based on prespecified thresholds for the minimum
number of cases in the overall population aged =60 years and follow-up, resulting in lower number
of cases. Subgroup analyses were descriptive and should be interpreted with caution since the
RCTs were not powered to demonstrate significance of vaccine efficacy in the subgroups and there
was no adjustment for multiplicity for the vaccine efficacy evaluations. Part of the outcomes were
not included in the interim analyses, caused by a lack of cases to reliably assess vaccine efficacy.

Table 7. Risk of bias for the outcomes class RSV-related events

Risk of bias domains
| b | b5 | overan |

Walsh et al 2023; Abrysvo®

Papi et al 2023; Arexvy® ‘

Feldman et al 2023; Arexvy®

Study

Ison et al 2024; Arexvy®

@000 O
OOOO0OE
00060
OIOIIOIC
00006

Wilson et al 2023; mRESVIA® ‘
Domains

Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. = Some concems
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

7.1.4 Clinical findings
RSVpreF

The results of the RSVpreF trial are presented in Table 8, Figure 2 and Figure 3. % In subjects

aged =60 years after a completed follow-up of 6 months during RSV season 1, the vaccine efficacy

of a single RSVpreF dose against RSV-related lower respiratory tract illness (LRTI) with =2 signs
or symptoms was 66.7% (96.7% CIl 28.8 to 85.8), RSV-related LRTI with =3 signs or symptoms
85.7% (96.7% CIl 32.0 to 98.7), and against RSV-related acute respiratory illness (ARI) 62.1% (95%
ClI 37.1 to 77.9). In addition, vaccine efficacy was reported for the subgroups 60-69 years, 70-79
years, 280 years, 260 years & 21 high-risk conditions, and 260 years & 21 chronic cardiopulmonary

conditions.

In subjects aged =60 years at the end of RSV season 1, the vaccine efficacy of a single RSVpreF
dose against RSV-related LRTI with =22 signs or symptoms was 65.1% (95% CI 35.9 to 82.0),
against RSV-related LRTI with =3 signs or symptoms 88.9% (95% CI 53.6 to 98.7), and against
RSV-related ARI 62.2% (95% CI 44.4 to 74.9). These results were not reported for subgroups.
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Severe RSV-related LRTI (i.e. hospitalisation due to RSV-related LRTI or new/increased oxygen
supplementation or mechanical ventilation) was not included in the analysis, because the number
of cases of severe disease that had accrued at the data-cutoff date did not meet the prespecified

minimum number of cases for the interim analysis.

RSVPreF3

The results of the RSVPreF3 trial are presented in Table 9, Figure 4, and Figure 5. 545758 |n
subjects aged =60 years after a median follow-up of 6.7 months up to the end of RSV season 1,

the vaccine efficacy of a single RSVPreF3 dose against RSV-related LRTD with =2 or =3 signs or
symptoms was 82.6% (96.95% CI 57.9 to 94.1), severe RSV-related LRTD 94.1% (95% CIl 62.4 to
99.9), RSV-related LRTD medically attended visits 87.5% (95% CI 58.9 to 97.6), RSV-related ARI
71.7% (95% CI 56.2 to 82.3), and against RSV-related ARI medically attended visits 79.0% (95%
Cl1 54.3 t0 91.5). No RSV-related deaths occurred. For the outcome RSV-related LRTD with =2 or
23 signs or symptoms, vaccine efficacy was reported for the age groups 60-69 years, 70-79 years,
270 years, and 280 years. In addition, for RSV-related LRTD with =2 or =3 signs or symptoms and
for RSV-related ARI subgroup data was presented for =260 years & =1 conditions of interest, 260
years & 21 cardiorespiratory conditions of interest, 260 years & =1 endocrine and metabolic condi-

tions of interest, and 260 years & =2 conditions of interest.

In subjects aged =60 years after a median follow-up of 17.8 months up to the end of RSV season

2, the vaccine efficacy of a single RSVPreF3 dose against RSV-related LRTD with =2 or 23 signs
or symptoms was 67.2% (97.5% CI 48.2 to 80.0), severe RSV-related LRTD 78.8% (95% CI 52.6
to 92.0), RSV-related LRTD medically attended visits 73.1% (95% CI 49.4 to 86.9), RSV-related
ARI 52.7% (95% CI 40.0 to 63.0), and against RSV-related ARI medically attended visits 52.0%
(95% CI 27.3 to 69.1). For the outcome RSV-related LRTD with =2 or 23 signs or symptoms, vac-
cine efficacy was reported for subgroups. Re-vaccination with a single RSVPreF3 dose pre-season

2 did not seem to provide additional vaccine efficacy (Table 9).

Vaccine efficacy could not be evaluated against RSV-related hospitalisations, because the number

of events was too low.

MRNA-1345

The results of the mRNA-1345 trial are presented in Table 10 and Figure 6. ¢ In subjects aged
260 years after a follow-up up to 12 months during RSV season 1, the vaccine efficacy of a single
MRNA-1345 dose against RSV-related LRTD with =22 signs or symptoms was 83.7% (95.9% CI
66.0 to 92.2), RSV-related LRTD with =3 signs or symptoms 82.4% (96.4% CI 34.8 to 95.3), and
against RSV-related acute respiratory disease (ARD) 68.4% (95% CI 50.9 to 79.7). In addition,
vaccine efficacy was reported for the subgroups 60-69 years, 70-79 years, 280 years, 260 years &
=1 comorbidities, and 260 years & COPD/CHF.
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The outcome vaccine efficacy to prevent the first hospitalisation associated with RSV-related ARD
or RSV-related LRTD was omitted, since a lack off enough cases to reliably assess vaccine effi-
cacy.
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Table 8. Results of the prespecified interim analysis of the RSVpreF trial in subjects aged 260 years

Refe- RSV Follow-up  Outcome Subgroup Vaccine Placebo Vaccine efficacy (Cl)
rence  vaccine Number of Number Number of Number
(dose) subjects of events subjects of events
Walsh  RSVpreF during RSV-related LRTI 260 y (overall) 16’306 11 16’308 33 66.7% (96.7% CI 28.8 to 85.8)
etal (single RSV sea- with =2 signs or 60-69 y NR 8 NR 19 57.9% (96.7% CI -7.4 to 85.3)
2023 dose pre- sonl,6m symptoms?® 70-79y NR 2 NR 9 77.8% (96.7% CI -18.7 to 98.1)
% season 1)  completed 280y NR 1 NR 5 80.0% (96.7% CI -104.3 to0 99.7)
(mean 7 260 y & =1 high-risk condition® NR 6 NR 16 62.5% (96.7% CI -8.4 to 89.1)
m) 260 y & 21 chronic cardiopulmonary condition®  NR 4 NR 6 33.3% (96.7% CI -213.7 to 87.9)
RSV-related LRTI 260 y (overall) 16’306 2 16’308 14 85.7% (96.7% CIl 32.0 to 98.7)
with 23 signs or 60-69 y NR 2 NR 9 77.8% (96.7% Cl -18.7 t0 98.1)
symptoms? 70-79y NR 0 NR 2 100% (96.7% CI -573.8 to 100)
>80y NR 0 NR 3 100% (96.7% CI -191.2 to 100)
260 y & 21 high-risk condition® NR 2 NR 8 75.0% (96.7% CI -39.1 to 97.9)
260 y & 21 chronic cardiopulmonary condition® NR 2 NR 4 50.0% (96.7% CI -302.1 to 96.4)
RSV-related ARI 260 y (overall) 16’306 22 16’308 58 62.1% (95% Cl 37.1to 77.9)
60-69 y NR 14 NR 37 62.2% (95% Cl 28.3 t0 81.1)
70-79y NR 5 NR 14 64.3% (95% CI -4.9 to 89.9)
280y NR 3 NR 7 57.1% (95% Cl -87.7 to 92.8)
260 y & 21 high-risk condition® NR 10 NR 27 63.0% (95% CI 21.0 to 84.0)
260 y & 21 chronic cardiopulmonary condition®  NR 4 NR 8 50.0% (95% ClI -86.6 to 89.0)
RSVpreF end of RSV-related LRTI 260 y (overall) 18058 15 18076 43 65.1% (95% CI 35.9 to 82.0)
(single RSV sea- with 22 signs or
dose pre- son 1 symptoms?
season 1) RSV-related LRTI 260 y (overall) 18’058 2 18’076 18 88.9% (95% CI 53.6 t0 98.7)
with 23 signs or
symptoms?®
RSV-related ARI 260 y (overall) 18’058 37 18’076 98 62.2% (95% Cl 44.4 to 74.9)

Abbreviations
ARI = acute respiratory illness, Cl = confidence interval, CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, LRTI = lower respiratory tract illness, m = months, NR = not
reported, RSV = respiratory syncytial virus, y = years.

Notes

a = Signs or symptoms included new/increased cough, new/increased wheezing, new/increased sputum production, new/increased shortness of breath, tachypnoea (=25 breaths/minute or >15% increase

from resting baseline).

b = High-risk conditions include current tobacco use, diabetes, lung disease (including COPD and other lung diseases), heart disease (including CHF and other heart diseases), liver disease, renal disease.
¢ = Chronic cardiopulmonary conditions include asthma, COPD, CHF.
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Figure 2. Vaccine efficacy and cumulative number of cases of the RSVpreF trial in subjects aged 260
years from day 15 post-injection up to 6 months of follow-up completed during RSV season 1
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Figure 3. Vaccine efficacy and cumulative number of cases of the RSVpreF trial in subjects aged 260

years from day 15 post-injection up to the end of RSV season 1
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Table 9. Results of the prespecified interim analysis of the RSVPreF3 trial in subjects aged 260 years

Refe- RSV Follow- Outcome Subgroup Vaccine Placebo Vaccine efficacy (Cl)
rence vaccine up Number of Number Number of Number
(dose) subjects of events subjects of events
Papi et RSVPre end RSV-related 260 y (overall) 12’466 7 12494 40 82.6% (96.95% CI 57.9 to 94.1)
al 2023 F3 RSV LRTD with=2 or  60-69 y 6’963 4 6’979 21 81.0% (95% CI 43.6 to 95.3)
5 (single season 23 signs or 70-79y 4487 1 4487 16 93.8% (95% CI 60.2 to 99.9)
Feld- dose 1 (me- symptoms? 270y 5503 3 5515 19 84.4% (95% Cl 46.9 to 97.0)
manet  pre-sea- dian 6.7 >80y 1016 2 1028 3 33.8% (95% Cl -477.7 to 94.5)
al2023  son1) m) >60 y & =1 condition of interest 4'937 1 4’861 18 94.6% (95% Cl 65.9 to 99.9)
260 y & 21 cardiorespiratory condition of interest® 2'496 1 2’421 12 92.1% (95% CI 46.7 to 99.8)
>60 y & 21 endocrine and metabolic condition of interest® 3’200 0 3234 13 100% (95% CI 74.0 to 100)
260 y & =2 conditions of interest 2’504 1 2’431 12 92.0% (95% CI 46.1 to 99.8)
Severe RSV- 260 y (overall) 12’466 1 12494 17 94.1% (95% Cl 62.4 to 99.9)
related LRTD
RSV-related 260 y (overall) 12’466 3 12494 24 87.5% (95% CI 58.9 to 97.6)
LRTD medically
attended visits
RSV-related 260 y (overall) 12’466 0 12494 0 NE
deaths
RSV-related ARl 260 y (overall) 12’466 27 12’494 95 71.7% (95% Cl 56.2 to 82.3)
260 y & =1 condition of interest 4’937 8 4’861 41 81.0% (95% CI 58.9 to 92.3)
260 y & 21 cardiorespiratory condition of interest® 2'496 3 2421 24 88.1% (95% CI 60.9 to 97.7)
260 y & 21 endocrine and metabolic condition of interest® 3’200 6 3234 29 79.4% (95% Cl 49.4 to 93.0)
260 y & =2 conditions of interest 2’504 3 2431 24 88.0% (95% CI 60.5 t0 97.7)
RSV-related ARl =60 y (overall) 12’466 8 12'494 38 79.0% (95% CI 54.3 to 91.5)
medically
attended visits
Ison et RSVPre end RSV-related 260 y (overall) 12’469 30 12'498 139 67.2% (97.5% CI 48.2 to 80.0)¢
al 2024 F3 RSV LRTD with 22 or 74.5% (97.5% CI 60.0 to 84.5)°
58 (single season 23 signs or 60-69 y 6’963 17 6'981 74 65.4% (95% CI 40.4 to 80.9)¢
dose 2 (me- symptoms? 72.9% (95% CI 53.7 to 85.0)¢
pre-sea-  dian 70-79y 4489 9 4489 55 74.9% (95% CI 48.4 to 89.2)¢
son 1) 17.8 m) 80.7% (95% CI 60.6 to 91.6)°
270y 5’506 13 5517 65 69.3% (95% CI 43.4 to 84.6)¢
76.4% (95% CI 56.7 to 88.1)°
280y 1017 4 1'028 10 38.4% (95% CI -118.2 to 86.1)¢
52.6% (95% CI -64.2 to 89.2)°
260 y & =1 condition of interest 4’983 16 4’919 72 66.7% (95% CI 41.8 to 82.0)¢
74.5% (95% CI 55.7 to 86.1)°
260 y & 21 cardiorespiratory condition of interest® 2’546 10 2479 56 73.8% (95% CI 47.9 to 88.2)¢
80.1% (95% CI 60.6 to 91.0)°
260 y & =1 endocrine and metabolic condition of interest® 3’229 8 3255 32 63.1% (95% Cl 17.4 to 85.4)¢
70.6% (95% CI 34.8 to 88.3)°
Severe RSV- 260 y (overall) 12’469 7 12’498 48 78.8% (95% CI 52.6 to 92.0)¢
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related LRTD 82.7% (95% CI 61.6 to 93.4)°

RSV-related 260 y (overall) 12’469 12 12’498 63 73.1% (95% CI 49.4 to 86.9)¢
LRTD medically
attended visits

RSV-related ARl 260 y (overall) 12’469 94 12’498 292 52.7% (95% CI 40.0 to 63.0)¢

62.1% (95% Cl 52.1 t0 70.3)°
RSV-related ARl 260 y (overall) 12'469 32 12'498 94 52.0% (95% Cl 27.3 to 69.1)¢
medically

attended visits

RSVPre end RSV-related 260 y (overall) 12469 30 12498 139 67.1% (97.5% ClI 48.1 to 80.0)¢
F3 RSV LRTD with =2 or ~ 60-69 y 6'963 14 6'981 74 71.6% (95% Cl 48.9 to 85.2)¢
(single season 23 signs or 70-79y 4489 12 4489 55 66.2% (95% CI 35.7 to 83.6)¢
dose 2 (me- symptoms? 270y 5'506 16 5'517 65 61.9% (95% ClI 33.0 to 79.6)¢
pre-sea-  dian >80 y 1017 4 1°028 10 38.6% (95% Cl -117.2 to 86.2)"
son 17.8 m) >60 y & 21 condition of interest 4'983 12 4919 72 75.1% (95% CI 53.6 to 87.8)¢
1&2) 260 y & 21 cardiorespiratory condition of interest® 2'546 7 2’479 56 81.3% (95% CI 58.6 to 92.9)¢
260 y & 21 endocrine and metabolic condition of interest® 3’229 7 3255 32 67.5% (95% CI 24.2 to 88.0)¢
Severe RSV- 260 y (overall) 12'469 7 12'498 48 78.8% (95% CI 52.5 to 92.0)¢
related LRTD
RSV-related ARl 260 y (overall) 12469 80 12'498 292 60.3% (95% ClI 48.8 to 69.5)¢

Abbreviations

ARD = acute respiratory disease, Cl = confidence interval, LRTD = lower respiratory tract disease, m = months, NE = not estimated, RSV = respiratory syncytial virus, y = years.

Notes

a = Symptoms included new/increased sputum, new/increased cough, new/increased dyspnoea (shortness of breath); Signs included new/increased wheezing, new/increased crackles/rhonchi based on chest
auscultation, respiratory rate 220 respirations/minute, low/decreased oxygen saturation (i.e. oxygen saturation <95% or <90% if pre-season baseline was <95%), need for oxygen supplementation.

b = Of the 13 RSV-LRTD and 27 RSV-ARI cases among subjects with cardiorespiratory conditions of interest, 13 RSV-LRTD and 24 RSV-ARI cases were among subjects with chronic respiratory or pulmonary
disease; 2 RSV-LRTD and 5 RSV-ARI cases were among subjects with chronic heart failure.

¢ = Of the 13 RSV-LRTD and 35 RSV-ARI cases among subjects with endocrine and metabolic conditions of interest, 12 RSV-LRTD and 34 RSV-ARI cases were among subjects with diabetes mellitus.

d = Vaccine efficacy was estimated using a Poisson model adjusted for region and season (“with season as covariate”).

e = Vaccine efficacy was estimated using a Poisson model adjusted for region (“without season as covariate”; post hoc analyses).
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Figure 4. Cumulative number of cases of the RSVPreF3 trial in subjects aged 260 years from day 15 post-

injection up to the end of RSV season 1

A RSV-Related Lower Respiratory Tract Disease
1. (e
0.9+
0.8
£ o7
@
B e
=
E s
2
B 044 Placebo
E 0.3
L
0.24
0.1 REVPreF3 OA
DG T T T T T T L 1 L L] L]
0 1 2 3 4 5 B 7 i 9 10 11
Months since 15 Days after Injection
Mo. at Risk
Placebo 12,494 12403 12200 11887 11640 11022 8291 S464 2709 559 2 ]
REWPreF3 A 12 466 12,392 12,286 11892 11655 11046 8320 5405 77 571 2 il
Cumulative No.
of Cases
Placebo ] 9 21 28 i3 kL] 38 Ll 40 40 40 40
REWPreF3 OA ] 1 3 4 5 [ [ 7 7 7 7 7
B RSV-Related Acute Respiratory Infection
10—
0.9
Placebo
0.8
£ o7
@
w
‘ﬁ T
g
E 0.5+
2
E 04
3 " RSVPref3 OA
0.2
0.1
0.0 T T T T T T T T T T 1
0 1 2 3 4 5 1 7 2 9 10 11
Months since 15 Days after Injection
Mo. at Risk
PMacebo 12,494 12390 12,268 11853 11,597 10,973 8255 5441 2697 554 2 ]
REWPreF3 A 12,465 12,390 12283 11881 11641 11029 BI05 5481 717 570 2 il
Cumulative No.
of Cases
Placebo i ] 12 43 B2 76 1] a0 a5 a5 o5 95 95
REWPreF3 OA ] 3 7 15 19 23 24 26 7 ) 7 7

Health economic evaluation

27



Figure 5. Cumulative number of cases of the RSVPreF3 trial in subjects aged 260 years from day 15 post-

injection up to the end of RSV season 2
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Table 10. Results of the prespecified interim analysis of the mRNA-1345 trial in subjects aged 260 years

Reference RSV vac- Follow-up Outcome Subgroup Vaccine Placebo Vaccine efficacy (Cl)
cine (dose) Number of Number Number of Number
subjects of events subjects of events
Wilson et mMRNA-1345 RSV season RSV-related LRTD with 260 y (overall) 17’572 9 17’516 55 83.7% (95.9% CI 66.0 to 92.2)
al 2023 %6 (single dose  NR (assume 22 signs or symptoms? 60-69 y 11168 8 11118 33 76.0% (95% CI 48.0 to 88.9)
pre-season season 1, 70-79y 5440 1 5416 22 95.4% (95% CI 65.9 to 99.4)
1) based on 280y 964 0 982 0 NE (95% CI NE to NE)
follow-up); up 260 y & 21 comorbidity® 5195 2 5'085 17 88.4% (95% Cl 49.9 to 97.3)
t012m >60 y & COPD/CHF 1207 1 1217 2 49.4% (95% Cl -457.9 to
(median 112 95.4)
d) RSV-related LRTD with 260 y (overall) 17’572 3 17°'516 17 82.4% (96.4% Cl 34.8 t0 95.3)
23 signs or symptoms?® 60-69 y 11’168 3 11°118 11 72.9% (95% Cl 2.8 t0 92.4)
70-79y 5440 0 5416 6 100% (95% CI NE to 100)
280y 964 0 982 0 NE (95% CI NE to NE)
260 y & 21 comorbidity® 5195 2 5085 7 71.8% (95% CI -35.9 t0 94.1)
260 y & COPD/CHF 1207 1 1217 0 NE (95% CI NE to NE)
RSV-related ARD 260 y (overall) 17'572 26 17’516 82 68.4% (95% CI 50.9 to 79.7)
60-69 y 11’168 20 11’118 44 54.9% (95% Cl 23.5 to 73.4)
70-719y 5440 6 5416 37 83.6% (95% Cl 61.1 to 93.1)
280y 964 0 982 1 100% (95% CI NE to 100)
260 y & =1 comorbidity® 5195 7 5,085 20 65.7% (95% CI 18.9 to 85.5)
260 y & COPD/CHF 1207 1 1217 3 66.1% (95% CI -225.7 to

96.5)

Abbreviations

ARD = acute respiratory disease, CHF = congestive heart failure, Cl = confidence interval, COPD = chronic obstructive pulmonary disease, d = days, LRTD = lower respiratory tract disease, m = months,
NE = not estimated, RSV = respiratory syncytial virus, y = years.

Notes

a = Symptoms included shortness of breath, cough and/or fever (=37.8°C; 100.0°F), wheezing and/or rales and/or rhonchi, sputum production, tachypnoea (=20 breaths/minute, or increase of =22 breaths/mi-
nute from baseline measurement in those with baseline tachypnoea), hypoxemia (new oxygen saturation <93% or new or increasing use of supplemental oxygen), pleuritic chest pain for 224 hours. In
case of inability to fully assess other clinical parameters, radiologic evidence of pneumonia with RT-PCR-confirmed RSV infection could also be used to confirm RSV-related LRTD.

b = Comorbidities of interest include COPD, asthma, chronic respiratory disease, diabetes, CHF, advanced liver disease, or advanced renal disease.
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Figure 6. Vaccine efficacy and cumulative number of cases of the mRNA-1345 trial in subjects aged 260

years from day 14 post-injection up to 12 months follow-up (RSV season not reported)
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7.2 Review of economic evidence

7.2.1 Search results

The PRISMA diagram, shown in Figure 7, summarises the literature search of the economic evi-
dence on RSV vaccines. In total, 663 unique records were identified in the pre-specified databases
and the HTA government agencies, on the RSVpreF, RSVPreF3 and mRNA-1345 vaccines in older
adults for the cost-effectiveness search. Of those, 654 records were excluded based on their title
and abstract, resulting in 9 studies to be screened in full- text. After applying the inclusion and
exclusion criteria, 6 studies were excluded. Four articles were excluded for assessing the wrong
intervention (hypothetical vaccine), one for not reporting economic outcomes, and one for wrong

study design (review study) (see Appendix E). The following 3 studies were included:

1. Moghadas, S. M., Shoukat, A., Bawden, C. E., Langley, J. M., Singer, B. H., Fitzpatrick, M. C.,
& Galvani, A. P. (2024). Cost-effectiveness of Prefusion F Protein-based Vaccines Against
Respiratory Syncytial Virus Disease for Older Adults in the United States. Clinical Infectious
Diseases, 78(5), 1328-1335.

2. Shoukat, A., Bawden, C. E., Rést, G., LeBlanc, J. J., Galvani, A. P., Langley, J. M., & Mogha-
das, S. M. (2024). Impact and cost-effectiveness analyses of vaccination for prevention of res-
piratory syncytial virus disease among older adults in Ontario: A Canadian Immunization Re-
search Network (CIRN) study. Vaccine, 42(7), 1768-1776.

3. Wang, Y., Fekadu, G., & You, J. H. S. (2023). Comparative Cost-Effectiveness Analysis of
Respiratory Syncytial Virus Vaccines for Older Adults in Hong Kong. Vaccines, 11(10), 1605.
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Figure 7. PRISMA flow diagram of the economic systematic literature search

Identification of studies via databases and registers

Records identified from: Records removed before
PubMed (MEDLINE) »| screening:
(n =148) Duplicate records removed
c Embase (n =298) (n=179)
= Cochrane library (n= 331)
E: DARE (n=2)
= NHS EED (n=5)
= Tufts CEA database (n=11)
S Econlit (n=18)
INAHTA (n=24)
NICE (n=3)
CDA (n=2)
Y l
Records screened Records excluded based on title
(n = 663) —»| and abstract
(n =654)
] }
[ =
=
L+
b
(5] - .
7 Selection of full text »| Reports excluded:
(n=9) Wrong intervention (n = 4)
Wrong outcomes (n = 1)
Wrong study design (n = 1)
g }
E
Z Total included reports
E (n=3)

S

Abbreviations

DARE = Database of Abstracts of Reviews of Effects, HTA = Health Technology Assessment, NHS EED = NHS
Economic Evaluation Database, CEA = Cost-effectiveness Analysis, INAHTA = International Health Technology
Assessment, NICE = National Institute for Health and Care excellence, CDA-AMC = Canada’s Drug Agency
I'Agence des médicaments du Canada

7.2.2 Study characteristics

The 3 included reports outline cost-utility analyses on RSV vaccines in subjects aged =60 years,
and Table 11 summarises their study characteristics. All studies include both RSVpreF and
RSVPreF3, and none assess the cost-effectiveness of mMRNA-1345. The studies are model-based,
and they refer to the same data on vaccine efficacy, namely the placebo-controlled trials conducted
by Papi et al 2023 and Walsh et al 2023. 5*55 The application of a Discrete Event Simulation model
and a societal perspective was both described by the studies of Moghadas et al 2024 and Shoukat
et al 2024. 5960 These were conducted in the United States and Canada, respectively. Wang et al
2023 applied a Decision Tree model and used a healthcare perspective to estimate the cost-effec-

tiveness of RSV vaccination in China. 8 The time horizon varied among studies ranging from 1
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RSV season to 2 years. Regarding the reported results, all studies documented QALYS, costs and
ICER estimates and none of the studies reported on life-years. Additionally, Moghadas et al 2024
and Shoukat et al 2024 recorded the maximum price-per-dose (PPD) for which the vaccines could
potentially be considered cost-effective given a fixed willingness-to-pay threshold. 590 All articles
describe the execution of a sensitivity analysis. In Moghadas et al 2024, structural uncertainty was
explored by varying vaccine efficacy profiles, and joint parameter uncertainty was investigated
through a probabilistic sensitivity analysis. 5° Shoukat et al 2024 and Wang et al 2023 also describe
a probabilistic sensitivity analysis, and an additional one-way sensitivity analysis was performed by
Wang et al 2023, varying all model parameters. 6061
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Table 11. Study characteristic of the included cost-effectiveness studies

Reference Country Type of Patient Intervention Comparator  Effectiveness Type of Eco- Perspective  Time Discount Outcomes
economic population data nomic model Horizon rates
evaluation
Moghadas et  United Cost-utility Older adults, RSVPreF3 and No vaccine Papi et al Discrete Event Societal 1 RSV 3% - Max PPD
al 2024 2 States analysis 260 RSVpreF 2023% and Simulation season - QALY
Walsh et al - Costs
2023 - ICER
(Costs/QALY)
Shoukat et Canada Cost-utility Older adults, RSVPreF3and No vaccine Papi et al Discrete Event Societal 2 RSV 1.5% - Max PPD
al 2024 ¢ analysis 260 RSVpreF 2023% and Simulation seasons - QALY
Walsh et al - Costs
2023% - ICER
(Costs/QALY)
Wang et al China Cost-utility Older adults, RSVPreF3and  No vaccine Papi et al Decision Tree Healthcare 2 years 3% - QALY
2023 &t analysis 260 RSVpreF 2023% and - Costs
Walsh et al - ICER
2023% (Costs/QALY)

Abbreviations

ICER = incremental cost-effectiveness ratio, PPD = price-per-dose, QALY = quality-adjusted life year
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7.2.3 Study quality appraisal

The completed CHEC checklists for these 3 studies are presented in Table 12. All 3 studies per-
formed well on the checklist as they included all relevant items for cost-effectiveness studies. In all
3 studies, the comparator strategy was not described extensively since it consists of the absence
of an intervention and not a different intervention or a standard of care. However, while all studies
included the most relevant inputs and outcomes, the study by Shoukat et al 2024 did not include
adverse events in their analysis contrary to the other two. 8 The studies by Moghadas et al 2024
and by Shoukat et al 2024 declare potential conflicts of interest of the authors of the manuscript
while the authors of the study by Wang et all 2023 declared none. 5°¢° Additionally, Shoukat et al
2024 provided a paragraph in their study about the ethics and guidelines related to the hospitaliza-
tion data that were used from the Canadian Immunization Research Network (CIRN) Serious Out-
comes Surveillance (SOS) Network and the guidelines followed for the health economic reporting.
60 Moghadas et al 2024 included a similar paragraph however no ethics approval was required
since they used publicly available data sources, while Wang et al 2023 did not dedicate a paragraph
on ethical issues, they also used published data. 5961
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Table 12. Critical appraisal of cost-effectiveness studies using the CHEC checklist 33

Moghadas et al Shoukat et al \Gflvang et al 2023
2024 %° 2024
Study design 1 Is the study population clearly described? v v v
2 Are competing alternatives clearly described? v v v
3 Is a well-defined research question posed in answerable form? v v N
4 Is the economic study design appropriate to the stated objective? v v v
5 Is the chosen time horizon appropriate in order to include relevant costs and consequences? v v v
6 Is the actual perspective chosen appropriate? v v v
Costs 7 Are all important and relevant costs for each alternative identified? v v v
8 Are all costs measured appropriately in physical units? v v v
9 Are costs valued appropriately? v v v
Outcomes 10 Are all important and relevant outcomes for each alternative identified? v X v
11 Are all outcomes measured appropriately? v v v
12 Are outcomes valued appropriately? v v v
Interpretation 13 Is an incremental analysis of costs and outcomes of alternatives performed? v v v
and results 14 Are all future costs and outcomes discounted appropriately? v v v
15 Are all important variables, whose values are uncertain, appropriately subjected to sensitivity analysis? v v v
16 Do the conclusions follow from the data reported? v v v
17 Does the study discuss the generalisability of the results to other settings and patient/client groups? v v v
18 Does the article indicate that there is no potential conflict of interest of study researcher(s) and funder(s)? X X v
19 Are ethical and distributional issues discussed appropriately? v v X
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7.2.4 Economic findings

The outcomes of all cost-utility analyses are described in Table 13. Despite some comparability
across studies in statements on cost-effectiveness, there are large differences in the ICER esti-
mates presented. An ICER of $93'981 per QALY gained for RSVPreF3 and $94'651 per QALY
gained for RSVpreF was calculated in Moghadas et al 2024.This was based on a maximum price-
per-dose of $127 and $118, respectively and a willingness-to-pay threshold of $95,000/QALY. >°
In the study performed by Shoukat et al 2024 the ICERs was $49'478 per QALY gained for
RSVPreF3 and $49'711 per QALY gained for RSVpreF using a willingness-to-pay threshold of
$50,000/QALY and a maximum price-per-dose of $119 and $114, respectively, and the study by
Wang et al 2023 reported $219'299 per QALY gained and $137'907 per QALY gained for
RSVPreF3 and RSVpreF, respectively. 6061 These differences in ICER values are mainly driven by
costs of the vaccines. The studies by Moghadas et al 2024 and Shoukat et al 2024 were both
conducted from a societal perspective while the study by Wang et al 2023 followed a healthcare
provider’s perspective. 5%-61 The effectiveness estimates are based on the same RCTs. The minor
differences in incremental QALYs across studies arise from variations in utility inputs used and the
inclusion of adverse events. It should be noted here that the study by Wang et al 2023 reported
outcomes per person, whereas the 2 other studies used a population size of 100°000. %! The differ-
ences in costs across studies can be attributed to a multitude of factors including deviations in price
per dose, analysis perspectives, time horizon and economic models. None of the studies reported
life years gained in their results. Regarding the economic impact of RSVPreF3 and RSVpreF on a
national level, the budget impact was estimated at approximately $8-9 billion during the first RSV
season in Moghadas et al 2024 and $7-7.5 billion over 2 RSV seasons in Shoukat et al 2024, 59.60

These estimates are calculated for a population of 100’000 in both analyses.
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Table 13. Outcomes of cost-effectiveness studies

Reference Costs QALYs ICER (per WTP Max PPD Budget impact
QALY)
Vaccine No Incremental Vaccine No Incremental
Vaccine vaccine

Moghadas etal RSVPreF3 NR NR $ 5'562'363? NR NR 59.192 $ 93981 $ 95000 $ 127 $ 8'699'485?2
2024 5°

RSVpreF NR NR $ 53681212 NR NR 56.71? $ 94'651 $118 $ 8'209'9392
Shoukat et al RSVPreF3 NR NR $ 3744'7842 NR NR 52.522 $ 49478 $ 50°000 $119 $ 74998332
2024 %°

RSVpreF NR NR $ 3744'7842 NR NR 49.468 $49'711 $114 $ 7'153'1812
Wang et al 2023 RSVPreF3 $ 149 $26 $ 123 0.001559 0.002127 0.000568 $219'299 $ 49'594 $70 NR
61

RSVpreF $ 113 $26 $87 0.00148 0.002127 0.000647 $ 137907 $81 NR

Abbreviations

ICER = incremental cost-effectiveness ratio, NR = not reported, QALY = quality-adjusted life year, PPD = price-per-dose, WTP = willingness to pay

Notes

a = estimates are calculated for a population of 100.000
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8. Methodology economic evaluation and budget impact analysis
8.1 Economic evaluation

8.1.1 Patient population, intervention and comparator

8.1.1.1 Target population

Two target populations were defined for the current analysis: 1) subjects aged 275 years, and 2)
subjects aged between 260 and <75 years at high risk of complications. In line with the definitions
used in the trials, being at high risk of complications is defined as the occurrence of 21 comorbidi-
ties. Relevant comorbidities include congestive heart failure, COPD, diabetes, asthma, chronic
heart failure, liver disease or renal disease. %3-%° The sizes of the target population were informed
by Federal Statistical Office that contains population data on Switzerland. 6 From this data, the
population of 275-year-old subjects was estimated to be 916’603 individuals, whereas the popula-
tion of subjects aged between 260 and <75 years at high risk of complications is approximately
10% of the overall age group, resulting in 146’563 subjects. 67:68

8.1.1.2 Intervention

The interventions are the following 3 RSV vaccines: RSVpreF, RSVPreF3 and mRNA-1345.

8.1.1.3 Comparator

The comparator is no prophylaxis.

8.1.2 Type of economic evaluation

The current evaluation is a cost-utility analysis.

8.1.3 Perspective

The analysis was performed from the healthcare payers’ perspective. Costs of healthcare services
covered by the Swiss mandatory health insurance were analysed, irrespective of the actual payer
(mandatory health insurer, other social insurer, government (federal government, cantons, com-
munities) out-of-pocket). The analysis did not include indirect costs due to informal care or produc-
tivity losses and additional non-medical costs for patients, such as travel costs. Since the study
was performed from the Swiss healthcare payers’ perspective relevant cost input parameters were

based on data from Switzerland as much as possible.
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8.1.4 Time horizon

The model horizon should be sufficiently long to reflect all meaningful differences in costs or out-
comes between interventions compared. ¢ For the current analysis, this implies a model horizon
that aligns with the duration of the vaccine’s protection and frequency of administration. 7° The
Bundesamt fir Gesundheit (BAG) and Eidgendssische Kommission fur Impffragen (EKIF) recom-
mend an RSV vaccination every 2 years since one vaccination is estimated to provide at least 2
years of protection against RSV disease.  While studies on long-termduration of vaccine protection
are ongoing, the second season estimates of vaccine efficacy in the AReSVi-006 trial indicated a
durable protection over the time horizon and no additional vaccine efficacy after re-vaccination with
a second dose. For these reasons, a model time horizon of 2 years was considered most suitable
for the base case analysis. An alternative horizon of 1 year was incorporated in the scenario anal-

ysis.
8.1.5 Discount rate

In the base case analysis, costs and effects were discounted at 3.0% per annum. Alternative dis-

count rates of 0% and 5% per annum were explored in scenario analyses.

8.1.6 Modelling

8.1.6.1 Model structure

Most cost-utility analyses on RSV vaccines make use of a decision tree model or a discrete event
simulation. 6271-76 A decision tree is considered the most suitable model design for the current
analysis based on its simplicity, suitability for short time horizons and compatibility with only aggre-

gated patient data being available.

Figure 8 illustrates the structure of the decision analytic model. The model starts with a decision
node representing the choice between the interventions (i.e. RSVpreF, RSVPreF3 or mRNA-1345)
and the comparator (no prophylaxis). Subsequently, the first chance node indicates the probabili-
ties of the following outcomes: 1) contracting an RSV-related acute respiratory illness (ARI), and

2) not contracting an RSV infection or displaying an asymptomatic RSV infection.

To understand these chance nodes, the outline of the RSV progression is presented. The second
chance node represents the probabilities related to the type of infection that an RSV-ARI can further
evolve into. These consist of 1) an ALRTI, which is associated with more severe symptoms, or 2)
an infection that does not progress to an ALRTI (RSV-ARI, no LRTI), which often leads to milder
symptoms (e.g. URTI). The subsequent steps in the tree are the same for these 2 groups and

defined based on healthcare use required.
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Depending on the severity of the symptoms, patients might seek medical treatment in the form of
inpatient or outpatient care. These possibilities are captured in the third set of decision nodes con-
sisting of 4 branches that represent a general ward (GW) hospitalisation, an intensive care unit
(ICU) admission, GP visits and no medical care. The fourth chance nodes divide patients into those
that survive or succumb to death. In case of hospitalisations, patients may survive or die due to
either RSV or non-RSV related causes. For patients who do not seek medical care, or only receive
outpatient care the probability to die is only informed by background mortality. In the case that
adults do not get infected or contract an asymptomatic RSV infection their probability of death is
also informed by background mortality.

All adults that survive year 1 transition to year 2, in which they might contract an RSV infection,
possibly for a first or second time. In the second year, individuals re-enter the model at the first
chance node. In this year, the vaccine efficacy is assumed to drop by a small percentage in all
vaccine types, based on the second season results in the AReSVi-006 trial showing a slight decay
in vaccine efficacy in the second year after vaccination. Additionally, the model contains different
mortality rates due to the population having aged one year. Other probabilities were assigned the

same value in year 2 as in year 1 due to redundance or insufficient data.
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Figure 8. Schematic overview of the decision tree.
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8.1.6.2 Model software and validity of the model

The model was programmed in Microsoft Excel. The economic model structure was based on ex-
amples used in previous HTAs on RSV vaccines and the economic model was validated by a clin-
ical expert for its accuracy in representing the disease and its progression through an evaluation
of its conceptual framework and alignment with clinical expertise. The expert's input ensured that
the model's design, assumptions, and outcomes were consistent with real-world clinical observa-
tions and the natural history of the disease. Furthermore, a technical validation was conducted
guided by the TECH-VER checklist. 77 White box testing (i.e. detailed inspection of code and cal-
culations) of the input data transformations, pre-calculations, and event calculations were done by
a second modeler who was not involved in the initial model construction. A number of minor errors
were identified, which were resolved using parallel programming by the initial model builder and
the model reviewer. Black box testing (i.e. testing if model outcomes are in line with expectations)
was performed using extreme value testing of mortality, utility, vaccine efficacy, vaccine costs and

healthcare costs parameters. Lastly, cross model validation was based on CUAs that were
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identified in the systematic search on economic evidence. Since cost estimates are country specific
and should not be cross-checked, QALY gains were compared.

8.1.7 Input parameters

The model input parameters on clinical outcomes and utilities were informed by the results of the
data extraction of the systematic literature search of efficacy, effectiveness, and safety and addi-
tional pragmatic literature searches. Costs were based on databases available at the Federal Office
of Public Health (FOPH) or pragmatic literature searches. A clinical expert was consulted when data
could not be identified in the literature and if certain input parameters required validation. During a one-
hour interview, the expert was questioned on topics regarding vaccine efficacy (decay), ALRTI among
RSV-ARI and specifics of inpatient and outpatient care. The detailed questionnaire can be found in

Appendix F. An overview of the input parameters used for the base case is provided in Table 14.
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Table 14. Input parameters

Input parameter

Base case value

Source

Subjects 275 years

Subjects aged 260 and <75 years with

high risk for complications

Epidemiological data

Population size

916’603

146’563

Bundesamt fiir Statistik 6768

Infection rate

6.7 per 1°000 people

Shi et al 2019 ?°

Vaccine coverage 375 Chen et al 202278
Trial data
Vaccine efficacy for RSV-ARI
For RSVPreF3 arm 0.717 Papi et al 2023
For RSVpreF arm 0.621 Walsh et al 2023
For mRNA-1345 arm 0.684 Wilson et al 2023 56
Probability that RSV-ARI evolves in RSV-ALRTI
For RSVPreF3 arm 0.259 Papi et al 2023 >
For RSVpreF arm 0.500 Walsh et al 2023 %
For mRNA-1345 arm 0.346 Wilson et al 2023 %6
For no prophylaxis arm 0.545 Trial data of placebo arms 546
Medical attendance probabilities
RSV-ARI (no LRTI)
GW hospitalization 0.08288 Falsey et al 2014 °, Stucki et al 2024 2
ICU hospitalization 0.01463 Falsey et al 2014 °, Stucki et al 2024 2
GP (outpatient) 0.60250 Expert opinion
No medical care 0.30000 Expert opinion
RSV-ALRTI
GW hospitalization 0.14625 Falsey et al 2014 °, Stucki et al 2024 2
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ICU hospitalization 0.04875 Falsey et al 2014 7, Stucki et al 2024 2

GP (outpatient) 0.70500 Expert opinion
No medical care 0.10000 Expert opinion
Utilities

GW hospitalization (mean value during stay) 0.5762 Falsey et al 2022 &
ICU hospitalization (mean value during stay) 0.4022 Marti et al 2016
GP (outpatient) Pre-season 0.890 Mao et al 2022 &
GP (outpatient) Week 0 0.530 Mao et al 2022 82
GP (outpatient) Week 1 0.750 Mao et al 2022 82
GP (outpatient) Week 2 0.730 Mao et al 2022 &
GP (outpatient) Week 3 0.830 Mao et al 2022 &
GP (outpatient) Week 4 0.860 Mao et al 2022 82
No medical care Pre-season 0.900 Mao et al 2022 &
No medical care Week 0 0.650 Mao et al 2022 #
No medical care Week 1 0.820 Mao et al 2022 #
No medical care Week 2 0.870 Mao et al 2022 &
No medical care Week 3 0.880 Mao et al 2022 &
No medical care Week 4 0.930 Mao et al 2022 #

Resource use for GP (outpatient)

GP visit duration 30 minutes Expert opinion

Number of GP visits 2 Expert opinion

Medication prescription probabilities

Antipyretic 0.457 0.571 Falsey et al 2005
Cough suppressant 0.413 0.804 Falsey et al 2005 %
Systemic corticosteroid 0.100 0.375 Falsey et al 2005 %
Bronchodilator 0.043 0.518 Falsey et al 2005

Costs




GW hospitalization CHF 10’729 CHF 9'054 SwissDRG &
ICU hospitalization CHF 18554 CHF 17615 SwissDRG &
GP (outpatient)
GP visit CHF 101 TARMED 8
Medications CHF 15 CHF 43 Spezialitatenliste &
Vaccination
Vaccine price (RSVPreF3, RSVpreF,
MRNA-1345) CHF 203 German market prices 86-8
Vaccine administration costs CHF 50 TARMED &
Mortality
RSV-related mortality
RSV-ARI (no LRTI) hospitalization 0.056 0.043 Havers et al 2024 8, Bundesamt fiir Statistik *
RSV-ALRTI 0.200 0.103 Tseng et al 2020 **
Background mortality
First year 0.044 0.009 Bundesamt fiir Statistik *°
Second year 0.050 0.010 Bundesamt fiir Statistik *

Abbreviations

ALRTI = acute lower respiratory tract illness, ARI = acute respiratory illness, GP = general practitioner, GW = general ward, ICU = intensive care unit, LRTI = lower respiratory iliness, RSV = respiratory

syncytial virus
Notes
a = Utilities during the days of hospitalisation

Expert opinion was gathered through discussions with a Swiss clinical expert, who has expertise in the disease trajectory
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8.1.7.1 Vaccine efficacy

Three RCTs were detected in the systematic review for each of the 3 vaccines (i.e. RENOIR,
AReSVi-006 and ConquerRSYV). In these trials, vaccine efficacy was expressed as the reduced
probability of a symptomatic RSV-ALRTI or RSV-ARI due to vaccination (i.e. intervention) com-
pared to placebo (i.e. comparator). To calculate this estimate, each of the 3 trials provide data on
the number of RSV-ALRTI and RSV-ARI cases among individuals in both treatment groups. Using
these event counts, the probability of contracting RSV-ARI and division of RSV-ALRTI among alll
RSV-ARI cases were determined for each vaccine. Because of the low number of events occurring
in the subgroups by age and low/high risk within all RSV trials, the efficacy estimates for subgroups
was considered very uncertain. Therefore, the decision was made to use the estimates of the total
trial population, i.e. all participants aged = 60 as input for both target populations. Hence, estimates
of vaccine efficacy against RSV-ARI in subjects aged =60 years, as reported in the RSV clinical
trials, were used in the economic model. This implies a vaccine efficacy of a single RSVpreF dose
of 62.1% (95% CI 37.1 to 77.9), a vaccine efficacy of a single RSVPreF3 dose of 71.7% (95% CI
56.2 to 82.3) and a vaccine efficacy of 68.4% (95% CI 50.9 to 79.7) for a single dose of MRNA-
1345. The clinical expert confirmed that the vaccine efficacy will most likely be comparable across
age groups and low/high risk groups but indicated that the consequences of an RSV infection will

be more severe for people with comorbidities.

In the AReSVi-006 trial, after a median follow-up of 17.8 months up to the end of RSV season 2,
the vaccine efficacy of a single RSVPreF3 dose against RSV-related ARI was estimated at 52.7%
(95% CI 40.0 to 63.0), implying a 19% decay in vaccine efficacy in the second season. Based on
this observation a 19% decay in vaccine efficacy in the second year was used for all types of RSV
vaccines. According to the clinical expert, a vaccine efficacy decay in the second year is not to be

expected and for that reason a scenario without decay was incorporated in the scenario analysis.

8.1.7.2 Vaccine coverage

The uptake of RSV vaccines in Switzerland was assumed to be similar to the uptake of influenza
vaccination in Switzerland, on average 37.5%. °2 Based on input from the clinical expert a scenario
was included using a higher uptake of 50%, which was considered the highest realistic uptake to

be expected.

8.1.7.3 RSV infection rates and associated health care use

Since the trials were conducted when COVID restrictions were in effect, it is expected that the
incidence estimates for RSV events in the trials are an underestimation from real-world practice.
To account for the impact of these restrictions on the probabilities of contracting RSV-ARI, inci-

dence data of RSV to inform the first chance node (i.e. the probability to contract RSV-ARI) in the
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decision tree were retrieved from the meta-analysis by Shi et al 2019. % The pooled estimate in
this study was based on 9 community-based studies that reported the RSV-ARI incidence in indus-
trialised countries and was approximately 6.7 per 1000 people, resulting in an infection rate of 0.7%
in the base case. An alternative scenario was explored in which the RSV infection rate was based
on the weighted average of RSV-ARIs cases among participants in the 3 RSV trials.

Regarding the proportion of ALRTI among all RSV-ARI cases, calculations based on the trial out-
comes resulted in 25.9%, 50% and 34.6%, respectively for RSVPreF3, RSVpreF and mRNA-1345.
The pooled estimate of these trials, which was used to inform the proportion of ALRTI among RSV-
ARl in the “no prophylaxis” branch of the economic model, is 54.5%.

Probabilities that infections resulted in hospitalization, outpatient care or no medical care were es-
timated as much as possible on published literature separately for RSV-ALRTI and RSV-ARI that
does not result in ALRTI. The probability to be hospitalized for an RSV-ALRTI was 19.5% according
to a study published by Falsey et al 2014. " No source has been found on the hospitalization risk
for patients with RSV-ARI that does not develop into ALRTI. In the cost-effectiveness study by
Herring et al 2022, an assumption was made that the probability of hospitalisation for an RSV-
ALRTI was twice as likely as for and RSV-ARI(no LRTI). ”® The clinical expert agreed with this
assumption resulting in a hospitalization risk of 9.75 % for the RSV-ARI (ho LRTI) patients. Based
on the findings of Stucki et al 2024 on Swiss hospitalisation data between 2003 and 2021, it was
estimated that 75% of people that require hospitalisation for RSV are hospitalised in the GW and
25% in the ICU.2 According to the clinical expert these estimates reflect the clinical practice for the
patients with an RSV-ALRTI, however it is expected that for the patients with and RVS-ARI (no
LRTI) the percentage that would be admitted to the ICU would be lower, around 15%.

Due to the lack of published data on the proportion of patients in each type of infection that would
not require medical care, the clinical expert estimated that 10% of the RSV-ALRTIs would require
no medical care, and that for the RSV-ARIs (no LRTI) this percentage would be 30%. The uncer-
tainty over these probabilities is addressed in the OWSA and the PSA. The percentage of people

receiving outpatient care was calculated as the remaining percentage.

8.1.7.4 Adverse events

Adverse events as a consequence of vaccination were incorporated in 2 CUAs that were identified
in the systematic review on economic evidence. In the analysis conducted by Wang et al 2023 and
Moghadas et al 2024, the negligible effect of these AE on the ICER estimate were emphasised,
partly due to insufficient data. In Moghadas et al 2024, the assumption was made that disutility
scores were similar to non-medically attended RSV infections with an effect that only lasts 1.5 days.
In Wang et al 2023, adverse events with grades beyond 3 were considered. This means that cal-

culations were based on probabilities of 3.8% and 1.0% to experience an AE due to RSVpreF and
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RSVPreF3, respectively. In this model, a disutility of 0.000677 and costs of 1 GP visit were used
to estimate the impact of these severe adverse events, which was very limited.

Given these reasons, along with the clinical expert's opinion on the low probability of experiencing
an adverse event and the likelihood that these patients will only receive a dose of paracetamol, the
adverse events were not considered in the current economic model.

8.1.7.5 Utilities

Swiss specific data on the health-related-quality of life of adult RSV patients could not be identified
in the pragmatic literature search for input parameters. Therefore, estimates from the Respiratory
Syncytial virus Consortium in Europe (RESCEU) observational study were used to inform QALYs
for RSV patients in the outpatient setting and for those who do not require medical care in the
economic model. % In Mao et al 2022, the RESCEU study was reported, and it contains health-
related quality of life estimates for 34 RSV patients who originated from Belgium, the Netherlands
and the United Kingdom. ®* They reported their health status on the EQ-5D-5L questionnaire at
different timepoints: previously to the RSV season, during the RSV episode, and after the season
over a total of 5 weeks. The scores on this questionnaire were converted to utilities using country-
specific value sets that correspond to the participants’ country of origin. Since an RSV infection
does not last an entire year, the QALY estimates were calculated using pre-season utility estimates
for the part of the year in which patients are not infected. Additionally, these pre-season utility

estimates were used for individuals who experience an asymptomatic infection or are uninfected.

The RESCEU study was deemed an appropriate source to inform the economic model due to the
reasonable degree of resemblance in healthcare systems, socioeconomic context and cultural fac-
tors across Switzerland, Belgium, the Netherlands and United Kingdom. Furthermore, it is an up-
to-date source as it was published in 2022, and it was used in a CUA on RSV vaccines published
by Wang et al in 2023. 72

For the inpatient setting, Swiss specific utility estimates could not be obtained. Therefore, the study
by Falsey et al 2022 was consulted as it assessed the quality of life in hospitalised patients based
on data of the hospitalised acute respiratory tract infection (HARTI) study. 8 To account for the
utility estimates related to an ICU admittance, the study by Marti et al 2016 was used. 8 This
publication describes the OSCAR trial, which focuses on the quality of life and resource use of
individuals that were admitted to the ICU due acute respiratory conditions. > The utilities corre-
sponding to an ICU visit and hospital stay were applied over a period of 2 week based on the study
by Falsey et al 2005. 22 The assumption was made that after a hospitalisation the subjects experi-
ence utilities equal to the outpatient estimates reported by Mao et al in 2022 for the following 5

weeks.
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A variety of reasons led to the selection of Falsey et al 2022 and Marti et al 2016 to inform the input
parameters of the economic model. 881 Due to a large sample size of 238 RSV patients in the
HARTI study and 795 patients in the OSCAR trial, the robustness of the utility estimates is empha-
sised. 899 Furthermore, the HARTI study was referred to in a CUA on RSV vaccines published by
Wang et al in 2023 and the OSCAR trial included patients from England, Wales and Scotland which

resemble Switzerland in terms of healthcare systems, socioeconomic context and cultural factors.
61,80,95

All utilities presented above were considered valid by the clinical expert.

8.1.7.6 Costs

8.1.7.6.1 Vaccine costs

Currently, there are no Swiss prices for any of the 3 vaccines, therefore their price in Germany was
used. For all vaccines the same price has been used of approximately €213.6 or CHF 203.4 using
the average annual euro to CHF exchange rate of the Swiss National Bank. °¢ The uncertainty
around vaccine price in Switzerland is assessed in the scenario analyses where it is varied between
CHF 103 and CHF 303. Apart from the vaccine price, additional costs of CHF 50 that were calcu-
lated using the TARMED tariff codes: 00.0010, 00.0015, 00.0020, 00.0030 were added for the
vaccine administration. 8 The vaccine and vaccine administration costs are applied in the model

in the first year for all subjects that receive the vaccination.

8.1.7.6.2 Healthcare costs

For the individuals receiving only outpatient care for the RSV infection, an average of 2 visits to the
GP was included. In addition, costs for different medication were included (antipyretics, cough sup-
pressants, bronchodilators, and oral corticosteroids), based on input from the clinical expert. The
probabilities of medication use varied between the 2 populations of interest and were based on the
study by Falsey et al 2005. 22 The costs per 30 minute GP visit were calculated to be approximately
CHF 101 based on tariff codes: 00.0010, 00.0015, 00.0020, 00.0030 of TARMED using the taxpoint
value of 0.89 and Analysenliste codes: 4700.00, 1371.00, 3157.00, 1245.00/1245.01 using the
taxpoint value of 1.°7:°¢ The medication costs were calculated to be CHF 15 and CHF 43 for the
population aged = 75 years and the population aged between =60 and <75 years at high risk of

complications, respectively, using prices from the publicly available price on Spezialitatenliste. 85°°

For the patients that required a hospitalisation, the average duration of a hospitalisation was esti-
mated to be 10 days for the population over 75 year and 7 days for the population aged 60 to 75
years based on MedStat Data. 1°° Using the corresponding Swiss DRG codes E77C and E70B this
resulted in an average of CHF 10’729 and CHF 9054 for a GW admission for the 2 target popula-

tions respectively using a base rate of CHF 9'467. 99101 For an average hospitalisation in the ICU
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the corresponding costs were CHF 18’554 and CHF 17’615 using the Swiss DRG codes E87B,
E87A, E36D, and E36C, for an average length of stay of 14 days for the population aged =75 years
and 12 days for the population aged between =60 and <75 years at high risk of complications using
the same base rate of CHF 9'467. 99101

8.1.7.7 Mortality

8.1.7.7.1 RSV-related mortality

For the patients that are admitted to the hospital (either GW or ICU) RSV-related mortality was
applied. RSV-ARI (no LRTI) mortality for the duration of the hospitalisation was informed by the
findings of the study by Havers et al 2024, where data on the in-hospital mortality over 7 RSV
seasons were provided. These probabilities of death are 4.3% and 5.6% for patients between 60
and 75 and older than 75, respectively. 8 Following the conclusion of the hospitalisation period,
background mortality was applied for the respective age groups based on data from Swiss lifetables
from the Bundesamt fir Statistik. ®° In case of RSV-ALRTI hospitalisation, annual mortality data
were used from the 2020 study by Tseng et al in which they assessed the short- and long- term
mortality of RSV hospitalised older adults, more than 90% of which experience a moderate to se-
vere LRTI. The probabilities of death that were estimated in this study are 10.3% and 20% for
patients between 60 and 75 and older than 75, respectively. °* Swiss specific mortality estimates
could not be identified and due to a lack of data, no differentiation in RSV-related mortality was
made between the ICU and GW setting.

8.1.7.7.2  Background mortality

The background mortality was based on the most recent Swiss lifetables derived from the Bun-
desamt fur Statistik. °© Where background mortality was used, for the high risk population a 25%
increased mortality risk was applied due to the presence of comorbidities based on findings by
Caughey et a 2010. 102

8.1.8 Uncertainty analysis

8.1.8.1 Scenario analyses

Structural uncertainty was explored in several scenario analyses.

Table 15 shows the different scenario analyses, compared with the base case analysis.
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Table 15. Scenario analyses

Base case Scenario
Population
Infection rate 6.7 per 1°000 people 5 per 1’000 people
Costs
Vaccine price CHF 203 CHF 103
(RSVPreF3, RSVpreF, CHF 303
MRNA-1345)
Hospitalization costs Subjects =75 years GW: CHF 10°729 GW: CHF 12’426
ICU: CHF 18’554 ICU: CHF 30171
Subjects aged 260 and GW: CHF 9'054
<75 years with high risk ICU: CHF 17’615
for complications
Efficacy
Second year vaccine ef-  19% decay No decay
ficacy decay
Time horizon 2 years 1 year
Discounting rate 3% No discounting
5%
Abbreviations

CHF = Swiss franc, GW = general ward, ICU = intensive care unit, LRTI = lower respiratory illness
8.1.8.2 One-way sensitivity analyses (OWSA)

Parameter uncertainty was first tested in the OWSA, where model parameters were systematically
and independently varied. All model parameters were varied along their 95% confidence interval.
If the 95% confidence interval or standard errors around model parameters were not reported a
standard error of 20% of the mean value of the parameter was assumed. For the vaccine price a
standard error of 50% was used. The incremental cost-effectiveness ratio (ICER) was recorded at
the upper and lower limits to produce a tornado diagram. The OWSA was run for both target pop-
ulations for each of the 3 vaccines. Appendix G provides the values used in one-way sensitivity
analyses (OWSA).

8.1.8.3 Probabilistic sensitivity analysis (PSA)

Joint parameter uncertainty was explored through a PSA. In this analysis, all parameters were
assigned distributions and standard errors, after which they were varied simultaneously. Standard
errors were calculated if the confidence interval was reported. If such estimates were not available,
a default value of 20% was applied. Because of the high uncertainty around the cost of the vaccine
a standard error of 50% was used for this parameter. Distributions, mean values and the standard
error that were applied in the PSA are provided in Appendix H. Monte Carlo simulations were
performed (with 1’000 iterations), and the results were recorded. Results were plotted on the cost-
effectiveness plane (CE plane). From these results, a cost-effectiveness acceptability curve

(CEAC) was produced. The PSA was run for both target populations for the 3 vaccines.
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8.2 Budget impact analysis

8.2.1 Objective

The budget impact analysis (BIA) is performed over 2 years in order to evaluate the monetary
impact of - vaccination against RSV for subjects aged =75 years and subjects aged between 260
and <75 years at high risk of complications compared to no prophylaxis or standard of care in

Switzerland.

8.2.2 Patient population

Two target populations were defined for the BIA: 1) subjects aged =75 years, and 2) subjects aged
between =60 and <75 years at high risk of complications. The population size based on data from
the Federal Statistical Office are 916’603 for subjects aged =75 years and 1'465’632 for subjects
aged between 260 and <75 years. ¢ However only 10% of the population between =60 and <75
years are estimated to be of high risk of complications therefore the size of the second target pop-
ulation was estimated to be 146’563. %7 A coverage rate of 37.5% was used for the base case
assuming that it is equal to the influenza vaccination coverage found in published literature which
was confirmed plausible during the clinical expert interview. °2 An alternative vaccination coverage
rate of 50% was explored in the scenario analysis. As a result, the sizes of the 2 target populations
are multiplied with the coverage rate resulting in sizes of the populations of the vaccinated subjects
in year one of approximately 343’726 and 54’961 respectively. 68 Additionally, population growth is
considered to occur in following years. In order to account for this, the future population sizes were
calculated using epidemiological data of the Federal Statistical Office in order to calculate the av-
erage annual budget impact over a 4-year and a 6-year time horizon for both target populations. ¢
Therefore, the population sizes of vaccinated subjects are 357°235 and 58143 in year 3, as well
as 366’092 and 61’138 in year 5 for the population of subjects aged =75 years and the population

of subjects aged between =60 and <75 years at high risk of complications respectively.

8.2.3 Technology

The interventions are the following 3 RSV vaccines RSVpreF, RSVPreF3 and mRNA-1345. Budget
impact was calculated for each vaccine separately, assuming that the full target population received
one type of vaccine. Different market share combinations of the 3 vaccines were not explored in

this analysis due to a lack of data.

8.2.4 Time horizon

The time horizon of the Bl model was restricted to 2 years. The average annual budget impact over

4 and 6 years was also assessed.

53



8.2.5 Perspective

The BIA was performed from the Swiss healthcare payer perspective. Costs of healthcare services
covered by the Swiss mandatory health insurance were analysed, irrespective of the actual payer
(mandatory health insurer, other social insurer, government (federal government, cantons, com-
munities) out-of-pocket). The analysis did not include indirect costs due to informal care or produc-
tivity losses and additional non-medical costs for patients, such as travel costs.

8.2.6 Model description

The model used for the BIA is described extensively in Section 8.1.6. The undiscounted vaccina-
tion costs and healthcare costs (as described for the cost-effectiveness model Section 8.1.7.6)
were multiplied by the number of subjects of the 2 target populations in Switzerland. The vaccine
and vaccine administration costs are applied in the first year for all subjects that will receive a

vaccination. Figure 9 provides a visual representation of the budget impact calculations.

Figure 9. Schematic representation of budget impact calculation
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8.2.7 Input data

The input data for the budget impact analysis is described in Section 8.1.7.
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8.2.8 Base case and scenario analyses

The scenario analyses explored for the BIA are described in Table 16.

Table 16. Budget impact scenario analyses

Base case Scenario
Costs
Vaccine price (RSVPreF3, CHF 203 CHF 103
RSVpreF, CHF 303
MRNA-1345)
Hospitalization costs Subjects 275 years GW: CHF 10'729 GW: CHF 12426
ICU: CHF 18’554 ICU: CHF 30171
Subjects aged 260 and <75 GW: CHF 9'054
years with high risk for ICU: CHF 17615

complications

Vaccine coverage

37.5% 50%

Time horizon 2 years One year

Abbreviations
CHF = Swiss franc

8.2.9 Model software and validation of the model

The model software and validation of the model are described in Section 8.1.6.2.

9. Results economic evaluation and budget impact analysis
9.1 Economic Evaluation

9.1.1 Base case results

The base case analysis was conducted using inputs and assumptions as described in previous
sections. In Table 17, total costs and QALY's are presented for each vaccine per target population.
Furthermore, the incremental results and ICER per QALY compared to no prophylaxis are shown.
In both target populations, all interventions resulted in incremental QALY's at additional costs. For
subjects aged =75 years, the ICERs for RSVPreF3, RSVpreF and mRNA-1345 were estimated at
CHF 244’266, CHF 292’263 and CHF 258699 per QALY gained, respectively. In the second target
population, consisting of subjects aged between 260 and <75 years at high risk of complications,
the ICERs were CHF 280’740, CHF 333’949 and CHF 296’879 per QALY gained, for RSVPreF3,
RSVpreF and mRNA-1345, respectively. In both populations, the RSVPreF3 vaccine resulted in
the lowest ICERs.

Across the populations, all RSV vaccines result in higher ICER estimates in the subjects aged
between 260 and <75 years at high risk of complications compared to the subjects aged =75 years.
This effect is mainly caused by the higher gain in incremental QALYs for the subjects aged 275

years.

55



Table 17. Costs, QALYs, and corresponding incremental costs and QALYs (discounted, per person)

Target Intervention Costs (CHF) QALYs Incremental Incremental ICER (CHF
Population Costs (CHF) QALYs per QALY
gained)
Su blef% aged  RSVPreF3 260 1.68096 235 0.00096 244266
RSVpreF 263 1.68082 238 0.00081 292'263
MRNA-1345 261 1.68091 236 0.00091 258'699
No prophylaxis 25 1.68000 N/A N/A N/A
Subjects aged  RSVPreF3 260 1.74595 234 0.00083 280740
between 260 RSVDreF
and <75 years P 263 1.74583 237 0.00071 333'949
sgg'gl?cgfi';ﬁ; MRNA-1345 261 1.74591 235 0.00079 296'879
No prophylaxis 26 1.74512 N/A N/A N/A

Abbreviations
CHF = Swiss franc, ICER = incremental cost-effectiveness ratio, QALY = quality-adjusted life year

9.1.2 Scenario analyses

Deterministic results of the cost-utility analysis were explored in 7 different scenarios, which are
detailed in the previous Section 8.1.8.1. Table 18 presents the results of the scenario analyses. In

all scenarios similar trends in the deterministic ICERs were observed for both target populations.

The results indicate that an alternative estimate of 0.63% for the infection rate, based on a pooled
estimate of the placebo arms in the clinical trials, had a negative impact on the incremental QALYSs.

Therefore, the ICERSs that correspond to this scenario were higher than the base case.

Varying vaccine prices with minus or plus CHF 100 in the second and third scenario had a sub-
stantial impact on the incremental costs, while the gain in QALYs remained the same. Higher vac-
cine prices lead to an increase in incremental costs and higher ICERs, while lower vaccines prices

resulted in lower ICERS.

The scenario where vaccine efficacy was equal in the second and first year, resulted in lower
ICERS due to an increase in incremental QALYs. This increase is caused by higher efficacy esti-
mates as compared to the base case, in which the vaccine efficacy decreases by 19% in the second

year.

Furthermore, an alternative source of hospitalization costs, i.e., Stucki et al 2024, is related to lower
ICERSs due to a higher cost estimate of a hospitalization.? The hospitalizations averted due to vac-

cination therefore caused lower incremental costs.

A time horizon of 1 year caused higher ICERs since vaccination occurs in the first year of the model.
Therefore, the costs are highest in this year, and these are offset against QALYs gained in only
one year. Considering a two-year time horizon, the mean total costs are substantially lower while

the mean total QALYSs are only slightly lower.
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Lastly, the 2 scenarios in which discounting rates were not considered or set to 5%, had the least

effect on deterministic ICERs among all scenarios. Logically, applying no discounting rates in the

analysis led to lower ICERs while a discounting rate of 5% was related to higher ICERSs.

Table 18. Outcomes of scenario analyses cost-effectiveness

Scenario Intervention Incremental costs Incremental QALYs  ICER (costs per
(CHF) QALY gained)
Subjects aged 275 years
Base case RSVPrer3 235 0.0009606 244'266
RSVpreF 238 0.0008127 292263
MRNA-1345 236 0.0009107 258'699
Infection rate RSVPreF3 236 0.0008976 262'772
RSVpreF 239 0.0007595 314137
MRNA-1345 237 0.0008510 278220
Vaccine price (CHF 103) RSVPreF3 135 0.0009606 140163
RSVpreF 138 0.0008127 169'221
MRNA-1345 136 0.0009107 148'892
Vaccine price (CHF 303) RSVPreF3 335 0.0009606 348'368
RSVpreF 338 0.0008127 415305
MRNA-1345 336 0.0009107 368'507
Eg:ra'l vaccine efficacy in Ez\\;;‘:? 233 0.0010672 21 8:737
236 0.0009090 259'980
MRNA-1345 234 0.0010140 231'154
Hospitalisation costs RSVPreF3 226 0.0009606 235132
RSVpreF 230 0.0008127 282'610
| | MRNA-1345 227 0.0009107 249399
Time horizon one year RSVPreF3 235 0.0004662 503283
RSVpreF 238 0.0003958 600'201
| | MRNA-1345 236 0.0004426 532'311
No discounting RSVPreF3 234 0.0009754 240'342
RSVpreF 237 0.0008252 287'636
MRNA-1345 235 0.0009247 254'565
Discounting 5% RSVPreF3 235 0.0009512 246'820
RSVpreF 238 0.0008048 295276
MRNA-1345 236 0.0009018 261’391
Subjects aged between 260 and <75 years at high risk of complications

Base case RSVPreF3 234 0.0008417 277767
RSVpreF 237 0.0007163 330556
MRNA-1345 235 0.0007992 293772
Source of infection rate RSVPreF3 235 0.0007865 208'885
RSVpreF 238 0.0006694 355'371
MRNA-1345 236 0.0007468 316'013
Vaccine price (CHF 103) RSVPreF3 134 0.0008417 158'958
RSVpreF 137 0.0007163 190'950
MRNA-1345 135 0.0007992 168'644
Vaccine price (CHF 303) RSVPreF3 334 0.0008417 396'576
RSVpreF 337 0.0007163 470162
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MRNA-1345

335 0.0007992 418'900
Sg;ra'l "a?]cddz“e efficacy in :\\i:z? 233 0.0009276 250:739
236 0.0007934 296'872

MRNA-1345 234 0.0008822 264’732

Hospitalisation costs RSVPreF3 299 0.0008417 264166
RSVpreF 227 0.0007163 316’571

MRNA-1345 224 0.0007992 280034

Time horizon one year RSVPreF3 234 0.0004479 521'996
RSVpreF 237 0.0003829 618'304

MRNA-1345 235 0.0004259 551'213

No discounting RSVPreF3 234 0.0008535 273'676
RSVpreF 237 0.0007263 325776

MRNA-1345 235 0.0008104 289471

Discounting 5% RSVPreF3 234 0.0008342 280'425
RSVpreF 237 0.0007100 333'661

MRNA-1345 235 0.0007921 296'566

Abbreviations

CHF = Swiss franc, ICER = incremental cost-effectiveness ratio, QALY = quality-adjusted life year

To further analyse the relation between prices of the RSV vaccines and cost-effectiveness re-

sults, Figure 10 and Figure 11 describe the linear relation. These plots highlight the increasing

trend between high vaccine prices and high ICER values.

Figure 10. Deterministic ICERs at varying vaccine prices, with ICER values on the Y axis and vaccine

prices on the X axis, for subjects aged 275 years
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Figure 11. Deterministic ICERs at varying vaccine prices, with ICER values on the Y axis and vaccine
prices on the X axis, for subjects 260 and <75 years at high risk of complications
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9.1.3 Probabilistic sensitivity analysis

The probabilistic results in the population =75 years of age are depicted in the Figure 12 to Fig-
ure 17. The incremental cost-effectiveness planes in Figure 12, Figure 13, and Figure 14 point
to comparable trends across the vaccines. In these plots, the purple dots represent an ICER that
is calculated in one of 1’000 Monte Carlo simulations (i.e., iterations) while the orange dot indi-
cates the deterministic ICER. The ICERs of all PSA iterations were located in the north-east
gquadrant of the cost-effectiveness plane, meaning that if parameter uncertainty is considered, the
vaccines will provide more QALYs at higher costs compared to no prophylaxis. Only the ranges in

which the PSA iterations fall differ slightly among vaccine types.

Furthermore, similar conclusions can be drawn from the cost-effectiveness acceptability curves in
Figure 15, Figure 16, and Figure 17. For RSVPreF3, there was a 50% probability that the vac-
cine was cost-effective at a willingness to pay threshold of CHF 235’000, and 90% probability at a
threshold of CHF 425’000. The thresholds that correspond to a 50% and 90% probability to be
cost-effective were CHF 285’000 and CHF 525°000 for RSVpreF and CHF 245’000 and CHF
455’000 for mRNA-1345, respectively.
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Figure 12. Incremental cost-effectiveness plane RSVPreF3 (Subjects aged 275 years)
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Figure 13. Incremental cost-effectiveness plane RSVpreF (Subjects aged 275 years)

Incremental costs (CHF)

800

700

600

500

400

300

200

100

0
0.00000

0.00050

0.00100
Incremental effects

® PSA iterations

0.00200

® Deterministic value

0.00150

0.00200

60



Figure 14. Incremental cost-effectiveness plane mRNA-1345 (Subjects aged 275 years)
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Figure 15. Cost-effectiveness acceptability curve RSVPreF3 (Subjects aged 275 years)
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Figure 16. Cost-effectiveness acceptability curve RSVpreF (Subjects aged 275 years)
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Figure 17. Cost-effectiveness acceptability curve mRNA-1345 (Subjects aged 275 years)
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The results of the PSA for the high-risk population aged =60 and <75 years at high risk for compli-
cations are depicted in Figure 18 to Figure 23. Similar to the results of the first population, all PSA
iterations were located in the north-east quadrant of the cost-effectiveness plane, meaning that the
vaccines provide more QALY at higher costs compared to no prophylaxis.

Furthermore, the cost-effectiveness acceptability curves in Figure 21, Figure 22, and Figure 23
point to similar trends across the 3 vaccine types. For RSVPreF3, there was a 50% probability that
the vaccine is cost-effective at a willingness to pay threshold of CHF 265’000, and 90% probability
at a threshold of CHF 500°000. The thresholds that corresponded to a 50% and 90% probability
that the vaccine is cost-effective were CHF 320'000 and CHF 595'000 for RSVpreF and CHF
285’000 and CHF 515’000 for mRNA-1345, respectively.

Figure 18. Cost-effectiveness plane RSVPreF3 (Subjects aged between 260 and <75 years at high risk of
complications)
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Figure 19. Cost-effectiveness plane RSVpreF (Subjects aged between 260 and <75 years at high risk of
complications)
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Figure 20. Cost-effectiveness plane mRNA-1345 (Subjects aged between 260 and <75 years at high risk of
complications)
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Figure 21. Cost-effectiveness acceptability curve RSVPreF3 (Subjects aged between 260 and <75 years at
high risk of complications)
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Figure 22. Cost-effectiveness acceptability curve RSVpreF (Subjects aged between 260 and <75 years at
high risk of complications)
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Figure 23. Cost-effectiveness acceptability curve mRNA-1345 (Subjects aged between 260 and <75 years at
high risk of complications)
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To test the convergence of probabilistic results, a visual inspection of Figure 24 was conducted. In
this figure, the number of Monte Carlo simulations in the PSA (i.e., iterations) is mentioned on the
x-axis while the probabilistic ICER values are placed on the y-axis. Stability can be recognised in
probabilistic ICER values of approximately CHF 290°000-350’000 from around 500 iterations on-
wards as depicted by the flat horizontal lines. Therefore, 1’000 iterations were deemed sufficient to

obtain stable PSA results.

66



Figure 24. Convergence test PSA results
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9.1.4 One-way sensitivity analysis

Figure 25 to Figure 27 present the OWSA tornado diagrams of the 3 RSV vaccines in the popula-
tion subjects aged =75 years. The spread of each bar reflects the possible ICER range at upper
and lower values of one specific parameter, holding all other parameters constant. The costs of the
vaccine had the highest impact on the ICER. Secondly, the infection rate (i.e. probability of RSV-
ARI in adults) had substantial impact on the ICERs of RSVPreF3, RSVpreF and mRNA-1345.
When infection rates increase, the effects of the vaccines will be larger in absolute terms leading
to higher incremental QALY's and lower ICERs for RSVPreF3, RSVpreF and mRNA-1345. Further-
more, decay of vaccine efficacy in the second year, vaccine efficacy, GP tariff for vaccine admin-
istration, probability of a hospitalization due to RSV-ALTRI and the pre-season utility estimate of
medically attended subjects were in the third, fourth, fifth, sixth and seventh ranks of parameters

with the highest impact on the results.
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Figure 25. Tornado diagram of One-Way Sensitivity analysis RSVPreF3 (Subjects aged 275 years)

Costs per injection of RSVpreF3

P of RSV-ARI in adults
Decay in vaccine efficacy

Vaccine efficacy RSV-ARI (RSVpreF3)

P of RSV-ALRTI hospitalisation

GP tariff for vaccine administration

Utility medically attended (Pre-season)
Mortality of hospitalized ALRTI patients 75+
Mortality non-RSV 275

Utility non medically attended (Pre-season)

P of ALRTI among RSV-ARI {pooled)
Cost per inpatient stay (ICU) population 75+

P of ALRTI among RSV-ARI (RSVpreF3)
Mortality non-RSV 275 (year 2)

Duration of hospitalisation RSV-ARI

0 CHF

100CHF  200CHF  300CHF  400CHF  500CHF 600 CHF

Per thousand CHF
Incremental cost-effectiveness ratio (CHF/QALY)

B Upper B lLower

Figure 26. Tornado diagram of One-Way Sensitivity analysis RSVpreF (Subjects aged 275 years)
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Figure 27. Tornado diagram of One-Way Sensitivity analysis mRNA-1345 (Subjects aged 275 years)
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The OWSA tornado diagrams for subjects aged between =60 and <75 years at high risk of compli-
cations are depicted in Figure 28 to Figure 30. Analogous to the diagrams in the first target popu-
lation, the costs of the vaccine and the infection rate were the input parameters with the highest

impact on the ICER. Furthermore, parameters appearing in the third, fourth, fifth and sixth rank
were similar to the first target population.
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Figure 28. Tornado diagram of One-Way Sensitivity analysis RSVPreF3 (Subjects aged between 260 and
<75 years at high risk of complications)
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Figure 29. Tornado diagram of One-Way Sensitivity analysis RSVpreF (Subjects aged between 260 and <75
years at high risk of complications)
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Figure 30. Tornado diagram of One-Way Sensitivity analysis mMRNA-1345 (Subjects aged between 260 and
<75 years at high risk of complications)
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9.1.5 Budget impact analysis

The budget impact for the 2 target populations over a period of 2 years with a vaccination coverage

of 37.5% is presented in

Table 19. The reimbursement of RSV vaccines is associated with a budget impact of CHF 80.58
million, CHF 81.58 million, and CHF 80.91 million over a period of 2 years in the population of
subjects aged 275 years, and CHF 12.83 million, CHF 13.0 million, and CHF 12.89 million for the
population of subjects aged between 260 and <75 years at high risk of complications for RSVPreF3,
RSVpreF, and mRNA-1345 respectively. RSVpreF has the highest budget impact while RSVPreF3

has the lowest in both populations. The budget impact is mainly associated to the vaccination costs.
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Table 19. Outcomes of budget impact analysis base case

Treatment RSVPreF3 RSVpreF mRNA-1345 No prophylaxis

Subjects aged 275 years

Total costs 2025-2026 CHF 89'344'693 CHF 90'352'784 CHF 89'677'656 CHF 8763201
Costs of Vaccination CHF 87'111'419 CHF 87'111'419 CHF 87'111'419 -
Healthcare costs CHF 2233274 CHF 3241365 CHF 2'566'236 CHF 8763201
Budget impact CHF 80'581'491 CHF 81'589'582 CHF 80'914'454 -

Annual average budget

impact CHF 40°'290°'746 CHF 40°'794°'791 CHF 40'457°227 -

Subjects aged between 260
and <75 years at high risk of

complications

Total costs 2025-2026 CHF 14'280'301 CHF 14'446'765 CHF 14'335'153 CHF 1'441°959
Costs of Vaccination CHF 13'928'962 CHF 13'928'962 CHF 13'928'962 -
Healthcare costs CHF 351'339 CHF 517'803 CHF 406191 CHF 1'441°959
Budget impact CHF 12'838'341 CHF 13'004'806 CHF 12'893'194 -

Annual average budget

impact CHF 6'419'171 CHF 6'502'403 CHF 6'446'597 -
Abbreviations
CHF = Swiss franc
Notes
The vaccination costs include the costs of the vaccine and the vaccine administration costs. The vaccine coverage rate is as-
sumed 37.5% for the base case.

Results of the scenario analyses for the budget impact are presented in Table 20. The scenarios
in which the vaccination coverage of 37.5% was increased to 50% and the vaccine price was in-
creased to CHF 303 resulted in the largest budget impacts, while a vaccine price of CHF 103 re-

sulted in the lowest budget impact.

Table 20. Outcomes of scenario analyses on budget impact

Treatment RSVPreF3 RSVpreF MRNA-1345

Subjects aged 275 years
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Base case CHF 80'581°491 CHF 81°'589'582 CHF 80'914'454
Vaccine price CHF 103

CHF 46'208'879 CHF 47'216°970 CHF 46'541'842
Vaccine price CHF 303 CHF 114'954'104 CHF 115'962'195 CHF 115287°067
Other hospitalization costs CHF 77'545'027 CHF 78'876'782 CHF 77'983'962
i 0,
Vaccine coverage 50% CHF 107'441'988 CHF 108'786'110 CHF 107'885'939
Time horizon one year CHF 82'993'756 CHF 83'507'806 CHF 83161881
Subjects aged between 260 and <75
years at high risk of complications
Base case CHF 12'838'341 CHF 13'004'806 CHF 12'893'194
Vaccine price CHF 103 CHF 7'342'221 CHF 7'508'686 CHF 7'397°074
Vaccine price CHF 303 CHF 18'334'461 CHF 18'500'926 CHF 18'389'314
Other hospitalization costs CHF 12'203'864 CHF 12'450'131 CHF 12'284'875
Vaccine coverage 50% CHF 17'117'788 CHF 17'339'741 CHF 17°190'925
Time horizon one year CHF 13'234'775 CHF 13'317'623 CHF13'261'775
Abbreviations
CHF = Swiss franc
Notes

The vaccine coverage rate is assumed 37.5% for the base case.

The annual average budget impact was calculated over 4 and 6 years to reflect on the increase in
size of the target populations. Since it is expected that the sizes of the target populations are going
to increase in the coming years the number of vaccinations and therefore the costs are going to
increase. In

Table 21 the results shown are calculated by estimating the budget impact for each round of vac-
cination (i.e. year one, year 3 and year 5) by calculating the undiscounted costs per person and
then multiplied by the number of subjects that will receive the vaccine using the vaccination cover-
age rate of 37.5% as in the base case as presented in Section 8.2.2. Consequently, the annual
average over 4 years is calculated by summing the costs generated in the first 2 vaccination rounds
and then dividing by 4, while for the annual budget impact over 6 years the costs generated in the
first 3 vaccination rounds are summed and then are divided by 6. The results show that with the
increase in the number of subjects receiving the vaccine, the annual average also shows an in-
crease. For the population aged 275 years the annual average budget impact for the 3 vaccines in
the base case is calculated at CHF 40.29 million for RSVPreF3, CHF 40.79 million for RSVpreF,
and CHF 40.45 million for mRNA-1345, while over 4 years the annual average budget impact is
CHF 41.08 million, CHF 41.59 million, and CHF 41.25 million, and for 6 years the annual average
budget impact is CHF 41.69 million, CHF 42.21 million, and CHF 41.88 million for each for the 3

vaccines respectively. Accordingly, for the population aged between =60 and <75 years at high risk
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of complications the annual average budget impact for the 3 vaccines in the base case is estimated
at CHF 4.41 million for RSVPreF3, CHF 6.50 million for RSVpreF, and CHF 6.44 million for mRNA-
1345, while over 4 years the annual average budget impact is CHF 6.60 million, CHF 6.69 million,
and CHF 6.63 million, and for 6 years the annual average budget impact is CHF 6.78 million, CHF
6.87 million, and CHF 6.81 million for each for the 3 vaccines respectively.

Table 21. Average annual budget impact for 4 and 6 years

Treatment RSVPreF3 RSVpreF MRNA-1345

Subjects aged 275 years

Over 4 years CHF 41°082°465 CHF 41'596'415 CHF 41'252'217

Over 6 years CHF 41'692'443 CHF 42°214°024 CHF 41'864'716

Subjects aged between
260 and <75 years at high

risk of complications

Over 4 years CHF 6'604'977 CHF 6'690°618 CHF 6'633'197

Over 6 years CHF 6'783'533 CHF 6'871°489 CHF 6’812'516
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10. Discussion

The present health economic evaluation estimated the cost-effectiveness and budget impact of
vaccination against RSV compared to no prophylaxis or standard of care for the population of sub-
jects aged =75 years and for subjects aged between =60 and <75 years at high risk of complica-
tions. In this section, the main strengths, limitations and evidence gaps of this health economic

evaluation are discussed.

A systematic review of clinical evidence for RSV vaccination was performed using a pragmatic
approach (e.g. the title/abstract and full-text selection were done by one researcher in close collab-
oration with a second researcher instead of in duplicate), since results mainly served as input for
the health economic model. The search focused on RCTs evaluating RSVpreF, RSVPreF3 and
MRNA-1345 compared to placebo, no prophylaxis or standard of care in older adults using RSV-
related events as outcome. The systematic literature search conducted in PubMed (MEDLINE),
Embase.com and Cochrane Library resulted in 5 publications presenting interim analyses of 3 on-
going RCTs evaluating the vaccine efficacy of RSVpreF, RSVPreF3 or mMRNA-1345. The system-
atic review for this economic evaluation was aimed at the vaccine efficacy of the individual RSV
vaccines. RCT evidence was found for the 3 RSV vaccines of interest. Three recently published
systematic reviews reported pooled vaccine efficacy for RSV vaccines. 193-19 The 3 ongoing RCTs
were international trials, including European countries, with a comparable study design and the
overall risk of bias for the outcomes reported in the RCTs was “some concerns”. All 3 trials included
adults aged =60 years. Proportions of patients with at least one high-risk condition varied between
trials from 30 to 50%. Three publications reported on the vaccine efficacy against RSV-related
acute respiratory illness/disease after 1 RSV season, which varied between 62.1% and 71.7%. 54~
% For RSVPreF3 a second prespecified interim analysis was published reporting on the vaccine
efficacy of RSVPreF3 over 2 RSV seasons. In addition, a post-hoc analysis for RSVPreF3 was
identified presenting the vaccine efficacy in subjects aged =60 years at high risk of complications
defined as at least one condition of interest (i.e. cardiorespiratory condition (COPD, asthma, chronic
respiratory/pulmonary disease, CHF) or endocrine/metabolic condition (diabetes typel/2, ad-
vanced liver/renal disease). None of the trial populations were representative for the populations
defined for the current health economic evaluation in terms of age and risk of complications (i.e.
subjects aged 275 years and subjects aged between =60 and <75 years at high risk of complica-
tions), since the age of the overall study population was =60 years and the stratification in age
groups was not exactly in line with the defined age groups of the populations of interest (i.e. no age
threshold of 75 years was reported). In addition, the vaccine efficacy estimates for subgroups were
presented for different age and high-risk groups, were too uncertain to use as input for the model
due to the low number of events and number of subjects within the different subgroups. Therefore,
the vaccine efficacy for acute respiratory illness/disease for the overall population aged 260 years
for the 3 RSV vaccines (62.1% for RSVpreF, 71.7% for RSVPreF3 and 68.4% for mRNA-1345)

was assumed to be equal and representative for all age and risk groups. 3#-5¢ This assumption was
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discussed with a clinical expert, who indicated that vaccine efficacy was expected not to differ by

age and number of co-morbidities.

A systematic literature search for the costs, cost-effectiveness and budget impact was conducted
to identify studies with relevant information on inputs and outcomes. Of the 9 studies that were
identified for the full-text review, only 3 studies were found in line with the predefined criteria and
reporting on the cost-effectiveness of RSVpreF, RSVPreF3 and mRNA-1345. None of the studies
were conducted for the Swiss setting. Two studies reported cost-effectiveness analyses conducted
in the US and Canada that aimed to determine the range of price-per-dose (PPD) for RSVpreF and
RSVPreF3 to be considered cost-effective given a certain willingness-to-pay threshold. In the US
study the vaccines were found to be cost-effective for PPD of around $120 using a willingness to
pay (WTP) of $95,000/QALY. % For Canada the PPD was reported to be maximum $140 to $160
for a WTP of $50,000/QALY. ° The third study reported on the cost-effectiveness of RSVpreF and
RSVPreF3 from the Hong-Kong perspective. 6! For the base-case analysis the vaccine price was
benchmarked to the US RSV vaccine prices at 4 levels (25%, 50%, 75%, 100%). The cost-effec-
tiveness estimates strongly depended on the vaccine price and RSV attack rate. Comparison of
the present study results with the published studies showed that the gain in QALY's in the published
studies ranged between 0.00049 and 0.00065 per person, while in the current study the QALY
gains were higher, between 0.00071 to 0.00096 per person, but in the same order of magnitude.
Differences can be explained by the use of different input parameters. In the study of Wang et al,
2023 for example, which is most comparable to the current study because this study also used a
decision-tree model, the percentage of RSV-ALRTI among all RSV infections was assumed lower
(16%) than in the current study (26 to 50%). This implies that by preventing RSV infections, more
RSV-ALRTI are avoided resulting in larger gains in QALYs. Because of higher vaccine prices the

current study resulted in higher ICERs than the US and Canadian study.

The cost-effectiveness model structure for the present health economic evaluation was informed
based on previously published models. Decision tree models and discrete event simulation were
the most commonly used type of models to evaluate RSV vaccination. Because discrete event
simulation models would require patient-level data and are more complex and time-consuming to
build, a decision tree model was chosen for the present study. Because the current model had to
be based on published input data only and the time horizon for the analyses was short (2 years), a
decision tree model was considered an appropriate model structure for the current analysis. A
Markov model could have been an alternative option but was considered less relevant because of
the short time horizon. The simplicity of the decision-tree model was an advantage, but also had
some limitations. First, the economic model was static, which implied that there was a constant rate
at which susceptible older adults became infected, and herd protection was not incorporated in the
model. Secondly, immunisation among patients was not included, implying that individuals that had
been previously infected did not face a lower probability of being infected in the second year. Lower
RSV infection rates in the second year among previously infected subjects would have resulted in

a lower effect of the vaccine in the second year and higher ICERSs.
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One of the main strengths of the present health economic evaluation is that the vaccine efficacy
was based on a systematic review for RCTs reporting on the efficacy of RSV vaccination. In addi-
tion, the model structure and inputs were informed by a systematic review for costs, cost-effective-
ness and budget impact of RSV vaccination. A second strength of the model is that the model
makes a distinction between RSV-ARIs resulting in ALRTI and RSV-ARIs, not evolving in LRTI.
Because the impact of LRTI is more severe, the model also captures the effect of the vaccines on
different types of infections. Finally, all model assumptions and inputs are validated by a clinical

expert.

The vaccine prices for Switzerland are currently not yet available. Therefore, the price of the vac-
cines was assumed equal for all vaccines and based on a German source, CHF 203. Using this
price, the ICERS for the different vaccine types varied between CHF 244'266/QALY and CHF
292'263/QALY for the population aged =75 years and CHF 277'767/QALY and CHF 330'556/QALY
for the population aged between 260 and <75 years at high risk of complications. Scenario analyses
showed that increasing the vaccine prices with minus and plus CHF 100 would decrease or in-
crease the ICERS with about CHF 100’000 per QALY gained, respectively, showing that the cost-
effectiveness results were strongly dependent on the vaccine price. This was also confirmed by the
one-way sensitivity analyses that showed that vaccine price was the parameter with the highest
impact on the results. The budget impact analysis resulted in estimates of around CHF 80 million
for all 3 vaccines over 2 years (about CHF 40 million/year) for the population aged =75 years.
Results for the population aged between =60 and <75 years at high risk of complications were
lower around CHF 13 million over 2 years (about 6.5 million per year). Results didn’t differ much
between the different types of vaccines, but overall estimates were strongly dependent on the vac-

cine costs as shown by scenario analyses.

The model analyses required making several other assumptions. For 2 out of 3 vaccine types,
vaccine efficacy data was only available for one season/year, while based on the recommendation
of one RSV vaccination per 2 years, the model would require vaccine efficacy data for the first and
second year. In the base-case analysis a decay of about 19% was used based on the study of Ison
et al 2024 reporting the vaccine efficacy in the first and second season. 8 A scenario analysis was
performed using no decay in the second year. The ICERSs reported for this scenario resulted in a
decrease of the ICERs with about 10-12%.

The RSV infection risk for the comparator group was based on a meta-analysis of Shi et al 2019
reporting a pooled estimate based on 9 community-based studies that reported the RSV-ARI inci-
dence. 2> This was preferred over using the infection risk observed in the trials, because the trials
ran during the COVID pandemic and associated restrictions could have influenced the RSV infec-
tion risk. The impact of using the infection rate observed in the trials was explored in a scenario
analysis. Under detection is very common in RSV in older adults. If RSV infection rates are higher

in reality, the ICERSs for the vaccines might be overestimated in the current analysis.
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The analyses included 2 populations, the population of subjects aged =275 years and subjects aged
between 260 and <75 years at high risk of complications. Due to a lack of specific data for adults
with high risk of complications it was not possible to specify all parameters separately for this sec-
ond target population. Therefore, the majority of parameters were assumed equal to the first pop-
ulation except for the RSV-related mortality and background mortality (due to the lower age of the
second population) and medication use. The expert expected the vaccine efficacy and infection
risk to be the same for subjects aged between 260 and <75 years at high risk of complications.
According to the expert, differences between the target population are centered around the conse-
guences of an RSV infection, which could be more severe in high-risk patients aged between =60
and <75 years compared to subjects aged 275 years. As a result of a lack of data specific for the
second target population (i.e. probability to develop RSV-ALRTI, risk for hospitalization, division
GWI/ICU and risk for RSV-mortality) the results for this population should be interpreted with cau-

tion.

11. Conclusion

The present health economic evaluation provided evidence for the vaccine efficacy for RSVPreF3,
RSVpreF, and mRNA-1345 for one single dose and one RSV season based on interim analyses
of ongoing clinical trials. The reported vaccine efficacy estimates were used as input in the newly
developed health economic model to estimate the cost-effectiveness of vaccination against RSV
versus no prophylaxis over a two-year time horizon in accordance with the current recommenda-
tions for RSV vaccination in Switzerland. Results showed that vaccination for prophylaxis of RSV
is likely to generate additional QALYs and additional costs compared to no prophylaxis, which is
current standard of care. Out of the vaccines under evaluation, RSVPreF3, RSVpreF, and mRNA-
1345, RSVPreF3 resulted in the lowest ICERS, while RSVpreF was the one with the highest ICERs,
but the differences across the vaccine types were small. ICERs for subjects aged = 60 and <75
years at high risk for complications were somewhat higher than for subjects aged = 75 years. Vac-
cine prices and the RSV infection rates were the parameters with the highest impact on the ICERs.
The budget impact analyses that were conducted for each vaccine separately showed that
RSVPreF3 had the lowest budget impact and RSVpreF the highest, but the differences were small.
Also, for the budget impact analysis the main driver for the increased costs was the vaccine price.
Because the current analyses are based on interim estimates for vaccine efficacy, cost-effective-
ness results might change when the final vaccine efficacy estimates become available. Results for
the subjects aged = 60 and <75 years at high risk for complications should be interpreted with
caution, because due to a lack of data it was not possible to specify all parameters separately for
this second target population, although the clinical expert indicated that consequences of an RSV

infection are more severe in this group.
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13. Appendices

A. Search strategy clinical systematic literature search

Table 22. PubMed (Medline)

Population

No search string

Intervention

"Respiratory Syncytial Virus Vaccines"[Mesh] OR RSV vaccin*[tiab] OR respiratory syncytial virus vaccin*[tiab]
OR abrysvo[tiab] OR RSVpreF[tiab] OR pf-06928316[tiab] OR arexvy[tiab] OR RSVPreF3[tiab] OR
gsk3844766aftiab] OR mRESVIA[tiab] OR mRNA-1345[tiab] OR (("Respiratory Syncytial Virus Infections"[Mesh]
OR respiratory syncytial virus infection*[tiab] OR RSV[tiab]) AND (“Vaccination"[Mesh] OR vaccin*[tiab]))

Comparator  No search string

Outcomes No search string

Limits RCTs?
((("randomized controlled trial"[pt] OR "controlled clinical trial"[pt] OR "randomized"[tiab] OR "placebo"[tiab]) OR
(“clinical trials as topic"[mesh:noexp]) OR (randomly[tiab] OR trial[ti])) NOT (animals[mh] NOT humans[mbh]))
No conference abstracts and preprints
NOT (congress[pt] OR preprint[pt])

Notes

a = Cochrane RCT sensitivity and precision maximising filter (2023 revision).

Table 23. Embase.com

Population

No search string

Intervention

'respiratory syncytial virus vaccine'/exp OR (RSV NEXT vaccin*):ti,ab OR (‘respiratory syncytial virus' NEXT
vaccin*):itibab OR 'pf 06928316'/exp OR 'pf 06928316'ti,ab OR abrysvo:tiab OR RSVpreF:ii,ab OR ‘'gsk
3844766a'lexp OR 'gsk 3844766a"ti,ab OR arexvy:tiab OR RSVPreF3:tiab OR mRESVIA:ti,ab OR mRNA-
1345:ti,ab OR ((‘respiratory syncytial virus infection'/exp OR (‘respiratory syncytial virus' NEXT infection*):ti,ab
OR RSV:ti,ab) AND (‘'Vaccination'/exp OR vaccin*:ti,ab))

Comparator  No search string

Outcomes No search string

Limits RCTs?
1 ‘randomized controlled trial’/exp
2 ‘controlled clinical trial’/de

3 random*:ti,ab,tt

4 ‘randomization’/de

5 ‘intermethod comparison’/de

6 placebo:ti,ab,tt

7 (compare:ti,tt OR compared:ti,tt OR comparison:ti,tt)

8 ((evaluated:ab OR evaluate:ab OR evaluating:ab OR assessed:ab OR assess:ab) AND (compare:ab OR
compared:ab OR comparing:ab OR comparison:ab))

9 (open NEXT/1 label):ti,ab,tt

10  ((double OR single OR doubly OR singly) NEXT/1 (blind OR blinded OR blindly)):ti,ab,tt

11 ‘double blind procedure’/de

12 (parallel NEXT/1 group*):ti,ab,tt

13  (crossover:ti,ab,tt OR ‘cross over':ti,ab,tt)

14  ((assign* OR match OR matched OR allocation) NEAR/6 (alternate OR group OR groups OR intervention
OR interventions OR patient OR patients OR subject OR subjects OR participant OR participants)):ti,ab,tt
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15 (assigned:ti,ab,tt OR allocated:ti,ab,tt)

16  (controlled NEAR/8 (study OR design OR trial)):ti,ab,tt

17  (volunteer:ti,ab,tt OR volunteers:ti,ab,tt)

18  ‘human experiment’/de

19  trial:titt

20 #1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR
#15 OR #16 OR #17 OR #18 OR #19

21  (((random* NEXT/1 sampl* NEAR/8 (‘cross section®” OR questionnaire* OR survey OR surveys OR
database or databases)):ti,ab,tt) NOT (‘comparative study’/de OR ‘controlled study’/de OR ‘randomised
controlled’:ti,ab,tt OR ‘randomized controlled’:ti,ab,tt OR ‘randomly assigned’:ti,ab,tt))

22 (‘cross-sectional study’/de NOT (‘randomized controlled trial’/exp OR ‘controlled clinical study’/de OR
‘controlled study’/de OR ‘randomised controlled’:ti,ab,tt OR ‘randomized controlled’:ti,ab,tt OR ‘control
group’:ti,ab,tt OR ‘control groups’:ti,ab,tt))

23  (‘case control*:ti,ab,tt AND random*:ti,ab,tt NOT (‘randomised controlled’ti,ab,tt OR ‘randomized
controlled’:ti,ab,tt))

24 (‘systematic review':ti,tt NOT (trial:ti,tt OR study:ti,tt))

25  (nonrandomt*:ti,ab,tt NOT random*:ti,ab,tt)

26 ‘random field*ti,ab,tt

27  (‘random cluster NEAR/4 sampl*):ti,ab,tt

28  (review:ab AND review:it) NOT trial:ti,tt

29  (‘we searched:ab AND (review:ti,tt OR review:it))

30 ‘update review’:ab

31 (databases NEAR/5 searched):ab

32  ((rat:ti,tt OR rats:ti,tt OR mouse:ti,tt OR mice:ti,tt OR swine:ti,tt OR porcine:ti,tt OR murine:ti,tt OR sheep:ti,tt
OR lambs:ti,tt OR pigs:ti,tt OR piglets:ti,tt OR rabbit:ti,tt OR rabbits:ti,tt OR cat:ti,tt OR cats:ti,tt OR dog:ti,tt
OR dogs:ti,tt OR cattle:ti,tt OR bovine:ti,tt OR monkey:ti,tt OR monkeys:ti,tt OR trout:ti,tt OR marmoset*:ti,tt)
AND ‘animal experiment’/de)

33 (‘animal experiment/de NOT (‘human experiment’/de OR ‘human’/de))

34  #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33

35 #20 NOT #34

No conference abstracts and preprints/select other publication types
AND ([article)/lim OR [article in press]/lim OR [conference paper]/lim OR [conference review]/lim OR [data
papers]/lim OR [editorial)/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [review]/lim OR [short survey]/lim)

Notes

a = Cochrane Highly Sensitive Search Strategy for identifying randomised trials in Embase (2023 revision); Embase.com format
(adapted from Glanville 2019).

Table 24. Cochrane Library

Population

No search string

Intervention

[mh "Respiratory Syncytial Virus Vaccines"] OR (("RSV" NEXT vaccin*) OR ("respiratory syncytial virus" NEXT
vaccin*) OR abrysvo OR RSVpreF OR pf-06928316 OR arexvy OR RSVPreF3 OR gsk3844766a OR mRESVIA
OR mRNA-1345):ti,ab OR (([mh "Respiratory Syncytial Virus Infections"] OR ("respiratory syncytial virus" NEXT
infection*):ti,ab OR RSV:ti,ab) AND ([mh Vaccination] OR vaccin*:ti,ab))

Comparator  No search string
Outcomes No search string
Limits No conference abstracts and preprints

NOT (congress:pt OR preprint:pt)
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B. Excluded studies during full-text selection clinical systematic

review

Table 25. Excluded studies found with the clinical systematic literature search

Reference

Reason for exclusion

Abbasi HQ, Oduoye MO. Revitalizing hope for older adults: The use of the novel Arexvy for im-
munization against respiratory syncytial virus. Health Sci Rep. 2023;6(10):e1648.

Narrative review

Awar M, Mylonakis E. In older adults, an ASO1E-adjuvanted RSVPreF3 OA vaccine reduced
RSV-related lower respiratory tract disease. Annals of Internal Medicine. 2023;176(6):JC62-JC3.

Irrelevant publication type
(abstract)

Bouzid D, Visseaux B, Ferré VM, Peiffer-Smadja N, Le Hingrat Q, Loubet P. Respiratory syncytial
virus in adults with comorbidities: an update on epidemiology, vaccines, and treatments. Clin Mi-
crobiol Infect. 2023;29(12):1538-50.

Narrative review

Curran D, Matthews S, Cabrera ES, Pérez SN, Breva LP, Ramet M, Helman L, Park DW,
Schwarz TF, Melendez IMG, Schaefer A, Roy N, Stephan B, Molnar D, Kostanyan L, Powers JH
3rd, Hulstrem V; Members of the AReSVi-006 Study Group. The respiratory syncytial virus pre-
fusion F protein vaccine attenuates the severity of respiratory syncytial virus-associated disease
in breakthrough infections in adults 260 years of age. Influenza Other Respir Viruses. 2024 Feb
3;18(2):13236.

Outcomes out of scope

Falloon J, Yu J, Esser MT, Villafana T, Yu L, Dubovsky F, et al. An Adjuvanted, Postfusion F Pro-
tein-Based Vaccine Did Not Prevent Respiratory Syncytial Virus lliness in Older Adults. Journal of
infectious diseases. 2017;216(11):1362-70.

Intervention out of scope
(MEDI7510 vaccine)

Falsey AR, Walsh EE. Safety and immunogenicity of a respiratory syncytial virus subunit vaccine
(PFP-2) in ambulatory adults over age 60. Vaccine. 1996 Sep;14(13):1214-8.

Intervention out of scope
(PFP-2 vaccine)

Falsey AR, Hosman T, Bastian AR, Vandenberghe S, Chan EKH, Douoguih M, et al. Long-term
efficacy and immunogenicity of Ad26.RSV.preF—RSV preF protein vaccine (CYPRESS): a ran-
domised, double-blind, placebo-controlled, phase 2b study. Lancet infectious diseases. 2024.

Intervention out of scope
(Ad26.RSV.preF-RSV
vaccine)

Falsey AR, Williams K, Gymnopoulou E, Bart S, Ervin J, Bastian AR, et al. Efficacy and Safety of
an Ad26.RSV.preF-RSV preF Protein Vaccine in Older Adults. New England journal of medicine.
2023;388(7):609-20.

Intervention out of scope
(Ad26.RSV.preF-RSV
vaccine)

Pang Y, Lu H, Cao D, Zhu X, Long Q, Tian F, et al. Efficacy, immunogenicity and safety of respir-
atory syncytial virus prefusion F vaccine: systematic review and meta-analysis. BMC Public
Health. 2024;24(1):1244.

Systematic review

Ricco M, Cascio A, Corrado S, Bottazzoli M, Marchesi F, Gili R, et al. Efficacy of Respiratory Syn-
cytial Virus Vaccination to Prevent Lower Respiratory Tract lliness in Older Adults: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. Vaccines (Basel). 2024;12(5).

Systematic review

Simoes EA, Tan DH, Ohlsson A, Sales V, Wang EE. Respiratory syncytial virus vaccine: a sys-
tematic overview with emphasis on respiratory syncytial virus subunit vaccines. Vaccine.
2001;20(5):954-60.

Systematic review

Tenenbaum T, Liese J, Welte T, Rademacher J. Respiratory Syncytial Virus-Associated Respira-
tory Diseases in Children and Adults. Dtsch Arztebl Int. 2024;121(9):303-12.

Narrative review

Wu Y, LuY, BaiY, Zhu B, Chang F, Lu Y. Efficacy, Safety, and Immunogenicity of Subunit Res-
piratory Syncytial Virus Vaccines: Systematic Review and Meta-Analysis of Randomized Con-
trolled Trials. Vaccines (Basel). 2024;12(8).

Systematic review

Zeng B, Liu X, Yang Q, Wang J, Ren Q, Sun F. Efficacy and safety of vaccines to prevent respir-
atory syncytial virus infection in infants and older adults: A systematic review and meta-analysis.
Int J Infect Dis. 2024;146:107118.

Systematic review

Zhu T, Zhang C, Yu L, Chen J, Qiu H, Lyu W, et al. The preventive effect of vaccine prophy-
laxis on severe respiratory syncytial virus infection: A meta-analysis. Virol Sin. 2015;30(5):371-8.

Systematic review

88



C. Supplement information Ison et al 2024

Figure 31. Flow of participants in the RCT of Ison et al 202458
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Abbreviations

ICF = informed consent form, N = number of participants, n = number of participants eliminated, placebo = group of participants
randomised to receive placebo pre-season 1 and 2, R = randomisation (1:1), RSV = respiratory syncytial virus, RSV-ARI| = RSV-
related acute respiratory illness, RSV_1dose = group of participants who received a dose of RSV prefusion F protein-based
vaccine (RSVPreF3 OA) pre-season 1 and were randomised to receive a placebo dose pre-season 2, RSVPreF3 OA = group of
participants randomised to receive a dose of RSVPreF3 OA pre-RSV season 1, RSV_revaccination = group of participants who
received a first dose of RSVPreF3 OA pre-season 1 and were randomised to receive a second RSVPreF3 OA dose (revaccination)
pre-season 2.
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D. Search strategy economic systematic literature search

Table 26. PubMed (Medline)

Population

No search string

Intervention

"Respiratory Syncytial Virus Vaccines"[Mesh] OR RSV vaccin*[tiab] OR respiratory syncytial virus vaccin*[tiab]
OR abrysvo[tiab] OR RSVpreF[tiab] OR pf-06928316[tiab] OR arexvy[tiab] OR RSVPreF3[tiab] OR
gsk3844766aftiab] OR mRESVIA[tiab] OR mRNA-1345[tiab] OR (("Respiratory Syncytial Virus
Infections"[Mesh] OR respiratory syncytial virus infection*[tiab] OR RSV[tiab]) AND ("Vaccination"[Mesh] OR
vaccin*[tiab]))

Comparator No search string

Outcomes “Technology Assessment, Biomedical’[Mesh] OR “Cost-Benefit Analysis’[Mesh] OR “Quality-Adjusted Life
Years”[Mesh] OR technology assessment*[tiab] OR economic evaluat*[tiab] OR economic value[tiab] OR cost-
benefit*[tiab] OR cost-effectiv*{tiab] OR cost-efficien*[tiab] OR cost-efficac*[tiab] OR cost-minim*[tiab] OR cost-
utilittiab] OR cost-consequen*[tiab] OR budget impact analys*[tiab] OR quality-adjusted life-year*[tiab] OR
quality-adjusted lifeyear*[tiab] OR galy*[tiab] @

Limits No conference abstracts and preprints
NOT (congress[pt] OR preprint[pt])

Notes

a = The economic search filter is a customised search filter for economic outcomes, which has been developed together with an
information specialist. Existing economic search filters were used as input.

Table 27. Embase.com

Population

No search string

Intervention

‘respiratory syncytial virus vaccine'/exp OR (RSV NEXT vaccin*):ti,ab OR (‘respiratory syncytial virus' NEXT
vaccin*):ti,ab OR 'pf 06928316'/exp OR 'pf 06928316"ti,ab OR abrysvo:tiab OR RSVpreF:i,ab OR 'gsk
3844766a'/exp OR 'gsk 3844766a'ti,ab OR arexvy:tiab OR RSVPreF3:tiab OR mRESVIA:ti,ab OR mRNA-
1345:ti,ab OR ((‘respiratory syncytial virus infection'/exp OR (‘respiratory syncytial virus' NEXT infection*):ti,ab
OR RSV:ti,ab) AND ('Vaccination'/exp OR vaccin*:ti,ab))

Comparator

No search string

Outcomes

‘biomedical technology assessment'/exp OR ‘economic evaluation'/exp OR 'quality adjusted life year'/exp OR
‘program cost effectiveness'/de OR ((technology NEAR/3 assessment*) OR (economic* NEAR/3 (evaluat* OR
value)) OR ((cost OR costs) NEAR/3 (benefit* OR effectiv* OR efficien* OR efficac* OR minim* OR utilit* OR
consequen®)) OR 'budget impact analys*:ti,ab OR (qualit* NEAR/3 adjust* NEAR/3 (life-year* OR lifeyear*))
OR qgaly*):ab,ti 2

Limits

No conference abstracts and preprints/select other publication types

AND ([article]/lim OR [article in press]/lim OR [conference paper]/lim OR [conference review]/lim OR [data
papers]/lim OR [editorial}/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [review]/lim OR [short
survey]/lim)

Notes

a = The economic search filter is a customised search filter for economic outcomes, which has been developed together with an
information specialist. Existing economic search filters were used as input.

Table 28. Cochrane Library

Population

No search string

Intervention

[mh "Respiratory Syncytial Virus Vaccines"] OR (("RSV" NEXT vaccin*) OR ("respiratory syncytial virus" NEXT
vaccin*) OR abrysvo OR RSVpreF OR pf-06928316 OR arexvy OR RSVPreF3 OR gsk3844766a OR mRESVIA
OR mRNA-1345):ti,ab OR (([mh "Respiratory Syncytial Virus Infections"] OR ("respiratory syncytial virus" NEXT
infection*):ti,ab OR RSV:ti,ab) AND ([mh Vaccination] OR vaccin*:ti,ab))

Comparator

No search string

Outcomes

[mh "Technology Assessment, Biomedical'] OR [mh "Cost-Benefit Analysis”] OR [mh "Quality-Adjusted Life
Years"] OR technology assessment*:tiab OR economic evaluat*:tiab OR economic value:tiab OR cost-
benefit*:ti,ab OR cost-effectiv*:tiab OR cost-efficien*:ti,ab OR cost-efficac*:tiab OR cost-minim*:tiab OR
cost-utilit*:ti,ab OR cost-consequen*:tiab OR budget impact analys*:tiab OR quality-adjusted life-year*:ti,ab
OR quality-adjusted lifeyear*:ti,ab OR qaly*:ti,ab @
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Limits

No conference abstracts and preprints
NOT (congress:pt OR preprint:pt)

Notes

a = The economic search filter is a customised search filter for economic outcomes, which has been developed together with an
information specialist. Existing economic search filters were used as input.

Table 29. Tufts Medical Centre Cost-Effectiveness Analysis Registry

Population

No search string

Intervention

keyword:("Respiratory Syncytial Virus" OR "RSV") AND keyword:("Vaccination" OR "vaccine")

Comparator No search string
Outcomes No search string
Limits No search string

Table 30. CRD databases

Population

No search string

Intervention

(((RSV) OR (respiratory syncytial virus*)) AND (vaccin*))

Comparator No search string
Outcomes No search string
Limits No search string
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E. Excluded studies during full-text selection economic system-
atic review

Table 31. Excluded studies found in the economic systematic literature search

Title Reason for exclusion

Crawford, R., Bailey, S., & Cornelissen, T. (2024). Cost-effectiveness of respiratory syncytial virus | Wrong study design
vaccines for adults. Canadian Journal of Health Technologies, 4(2).

Gessner, B. D. (2000). The cost-effectiveness of a hypothetical respiratory syncytial virus vaccine | Wrong intervention
in the elderly.

Herring, W. L., Zhang, Y., Shinde, V., Stoddard, J., Talbird, S. E., & Rosen, B. (2022). Clinical and | Wrong intervention
economic outcomes associated with respiratory syncytial virus vaccination in older adults in the
United States. Vaccine, 40(3), 483—493.

Kurai, D., Mizukami, A., Preckler, V., Verelst, F., Molnar, D., Matsuki, T., Ho, Y., & Igarashi, A. Wrong outcomes
(2024). The potential public health impact of the respiratory syncytial virus prefusion F protein vac-
cine in people aged 260 years in Japan: Results of a Markov model analysis. Expert Review of
Vaccines, 23(1), 303-311.

Meijboom, M. J., Pouwels, K. B., Luytjes, W., Postma, M. J., & Hak, E. (2013). RSV vaccine in de- | Wrong intervention
velopment: Assessing the potential cost-effectiveness in the Dutch elderly population. Vaccine,
31(52), 6254-6260.

Postma, M., Cheng, C.-Y., Buyukkaramikli, N., Hernandez Pastor, L., Vandersmissen, I., Van Ef- | Wrong intervention
felterre, T., Openshaw, P., & Simoens, S. (2023). Predicted Public Health and Economic Impact of
Respiratory Syncytial Virus Vaccination with Variable Duration of Protection for Adults 260 Years
in Belgium. Vaccines, 11(5), 990.

F. Clinical expert interview

Interview economic analysis of RSV vaccines for older adults

Brief introduction

The project aims to estimate the cost-effectiveness of RSV vaccines in 2 different target popula-
tions:

1) Older adults aged =75 years

2) Adults between 260 and <75 years of age at high risk of complications.

The analysis will use a time horizon of 2 years, because an RSV vaccination is recommended

every 2 years since one vaccination is estimated to provide at least 2 years of protection.

A literature review was performed to inform the vaccine efficacy for 3 different types of RSV vac-
cines: RSVpreF (Abrysvo®), RSVpreF3 (Arexvy®), mMRNA-1345 (MRESVIA). For all RSV types,
randomised controlled trials were found: the RENOIR, AReSVi-006 and ConquerRSYV trial, re-
spectively. All trials included adults aged 260 years. Proportions of patients with at least one high-

risk condition varied between trials from 30 to 50%.

Vaccine efficacy
Because the populations in the vaccine efficacy trials are not completely in line with our target
population for the economic analysis we need to make some assumptions. The vaccine efficacy
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trials included adults aged =60 years of which 30-50% had more than one high-risk condition. The
first target population for our analysis is defined as adults aged =75 years, the second target pop-
ulation as adults aged 260 years and <75 years of age at high risk of complications. Although the
trials report vaccine efficacy estimates by subgroups, the number of cases per subgroup are very
low and less reliable. In addition, 2 trials only report vaccine efficacy over one year/RSV season.
One trial had a follow-up of 2 years/seasons.

Questions regarding vaccine efficacy:

¢ Would it be valid to assume that an RSV vaccine is equally effective for subjects aged
260 years, as for subjects aged 275 years?

¢ Would it be valid to assume that an RSV vaccine is equally effective for subjects aged
260 years with and without high risk of complications?

e Based on the one study for which data over 2 seasons were available, the vaccine effi-
cacy seems to decrease with about 15-20% for the second season. Is this a realistic
value or do you expect this to be lower/higher in daily practice?

e Vaccine coverage is still unknown for RSV. Would it be valid to assume that vaccine cov-
erage for RSV will be the same as for influenza, 35-40%"?

Economic analysis

To estimate all effects and costs for the different RSV vaccines compared to no prophylaxis a
health economic model is developed. This model requires a lot of input data that are obtained
from published literature, databases and registries. Inputs will as much as possible be based on
the Swiss setting.

The figure below shows the structure of the model. As depicted in the figure below, elderly adults
might get infected with RSV and contract an Acute Respiratory Syncytial Virus (RSV-ARI), or they
might not get infected. Subsequently, the RSV infection can develop further into an Acute Lower
Respiratory Tract Infection (ALRT]I) or, the RSV cann9ot progress into an ALRTI (e.g., only an
Upper Respiratory Tract Infection). For both options adults can be hospitalized and admitted to
the General Ward or Intensive Care Unit. They can also receive outpatient care which consists of
a visit to the General Practitioner, or they might not seek medical care. In case of a hospitaliza-

tion, they might die from RSV. For all options adults might die due to non-RSV related causes
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Figure 32. Health economic model for RSV vaccines

Questions regarding RSV occurrence

e Do you know any data source that reports annual RSV infection rates specifically for the
Swiss setting?

¢ In the placebo-arms of the trials about 45% of the RSV-ARIs developed into RSV-ALRTI.
Is this percentage representative for daily practice in adults aged =60 years?

e s it more likely for adults at high risk for complications that RSV-ARIs develop into RSV-
ALRTI (compared to healthy individuals =60 years)?
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Resource use associated with RSV

Based on a target literature search the following table was composed regarding inputs for the dif-
ferent options in the health economic model.

Table 32. Resource use table

care

Type of Probability Type of Probability | Type of care Propor- Resource use Regime (suggestion from liter-
infection care tion of ature)
patients
RSV-ALRTI | 45% Hospitali- 19.5% GW (inpatient) 75% - -
zation
ICU (inpatient) 25% - -
Outpatient | 28% GP (outpatient) GP visit One 25-minute consultation
Antipyretic Paracetamol 4000mg/day
Cough suppressant Dextromethorphan 20mg 4
times/ day
Decongestant Phenylephrine nasal 1% spray,
2 to 3 sprays in each nostril 4
times / day
Systemic corticoster- prednisone (40 mg/day for 7
oid days)
Bronchodilator albuterol sulfate HFA (1 pack-
age with 60 puffs with 0.09
mg/puff)
Antibiotic amoxicillin (2,000 mg/day for 7
days) and cefuroxime (1,000
mg/day for 7 days)
No medical - - - -
care
RSV-ARI 55% Hospitali- GW (inpatient) 75% - -
(no LRTI) zation
ICU (inpatient) 25% - -
Outpatient | 28% GP (outpatient) GP visit One 25-minute consultation
Antipyretic Paracetamol 4000mg/day
Cough suppressant Dextromethorphan 20mg 4
times/ day
Decongestant Phenylephrine nasal 1% spray,
2 to 3 sprays in each nostril 4
times / day
Systemic corticoster- prednisone (40 mg/day for 7
oid (sometimes) (10%) | days)
Bronchodilator albuterol sulfate HFA (1 pack-
age with 60 puffs with 0.09
mg/puff)
Antibiotic amoxicillin (2,000 mg/day for 7
days) and cefuroxime (1,000
mg/day for 7 days)
No medical - - - -

Questions regarding patients who receive inpatient care (ICU or GW)

¢ In a previously published study, the probability to be hospitalized for an RSV-ALRTI was
assumed to be 19.5%. No source has been found for a hospitalization risk for RSV-
ARI(noLRTI). Do you expect this risk to be equal, lower or higher than 19.5% for RSV-
ARI(noLRTI)? And for adults at high risk of complications?
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e 25% of RSV hospitalizations in Switzerland include ICU admittance. Is there a higher
chance that RSV-ALRTI leads to an ICU admittance? If yes, how much higher? And for
adults at high risk of complications?

e The probability to require outpatient care was reported to be 28% for RSV-ARIs. No
source has been found for RSV-ALRTI. Do you expect this risk to be equal, lower or
higher?

Questions regarding patients receiving outpatient care only (GP)

e How many GP visits do patients have on average if they receive outpatient care only? Min
2 times to 3 times (30 minutes) Please, specify for RSV-ARI(no LRTI) and RSV-ALRTI
and for adults at high risk for complications.

e |[sitvalid to assume that patients that receive only outpatient care do not require any
emergency department visits?

e During the GP visit(s), what medication (i.e., antipyretic, cough suppressant, decongest-
ant, systemic corticosteroid, bronchodilator, antibiotic), is usually prescribed by the practi-
tioner and along which regimens?

o Does this regimen differ for adults with RSV-ARI(no LRTI) compared to RSV-AL-
RTI?
o Does this regimen differ for adults at high risk for complications?

Question regarding RSV vaccine-related adverse events

e |If patients experience (serious) adverse events from the vaccines (i.e., erythema, swell-
ing, headache, fatigue, myalgia), would they receive additional care and what would that
entail?

Question regarding the quality-of-life inputs for RSV patients

¢ In economic analyses the health-related quality of life is often expressed on a scale from
1 (perfect health) to 0 (death). Are the following average health-related quality of life val-
ues obtained from published literature plausible?
o 0.58 for RSV hospitalized on the general ward
o 0.40 for RSV hospitalized with an ICU visit
o 0.74 for RSV requiring an outpatient visit
o 0.83for RSV not requiring care
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G. Parameter values in the OWSA

Parameter Base Value Lower Value Upper Value
P of RSV-ARI in adults 0.0067 0.004334 0.009569
VE RSV-ARI (RSVPreF3) 0.717 0.611002 0.822998
VE RSV-ARI (RSVpreF) 0.621 0.463003 0.778997
VE RSV-ARI (MRNA-1345) 0.684 0.571002 0.796998
P of ALRTI among RSV-ARI (pooled) 0.544681 0.480706 0.607932
P of ALRTI among RSV-ARI (RSVPreF3) 0.259259 0.113512 0.439985
P of ALRTI among RSV-ARI (RSVpreF) 0.5 0.293376 0.706624
P of ALRTI among RSV-ARI (MRNA-1345) 0.346154 0.176858 0.538754
RSV-ALRTI hospitalisation 0.195 0.12452 0.276772
P of hospitalisations leading to GW (ALRTI) 0.75 0.406763 0.967889
P of hospitalisations leading to GW (no ALRTI) 0.85 0.387847 0.99978
RSV-ARI no ALRTI hospitalisation 0.0975 0.102832 0.100288
P of Antipyretic in high-risk RSV patients 0.571429 0.439887 0.698047
P of Cough suppressant in high-risk RSV patients 0.803571 0.68987 0.896414
P of Systemic corticosteroid in high-risk RSV patients 0.375 0.253066 0.505548
P of Bronchaodilator in high-risk RSV patients 0.517857 0.386892 0.647592
P of Antipyretic in older RSV patients 0.456522 0.315125 0.601582
P of Cough suppressant in older RSV patients 0.413043 0.275149 0.558264
P of Systemic corticosteroid in older RSV patients 0.1 0.031469 0.201802
P of Bronchodilator in older RSV patients 0.043478 0.005244 0.118654
In hospital mortality of RSV-ARI patients 260 and <75 0.043196 0.042296 0.044105
In hospital mortality of RSV-ARI patients 75+ 0.056478 0.055739 0.057223
Mortality of hospitalized ALRTI patients 260 and <75 0.102679 0.06644 0.145653
Mortality of hospitalized ALRTI patients 75+ 0.2 0.160571 0.24255
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Mortality non-RSV 275 0.04371 0.028216 0.062362
Mortality non-RSV 275 (year 2) 0.049892 0.032195 0.07117
Mortality non-RSV 260 and <75 0.009445 0.006109 0.013488
Mortality non-RSV 260 and <75 (year 2) 0.010475 0.006775 0.014959
Duration of hospitalisation RSV-ARI 2 1.216014 2.783986
Number of GP visits (outpatient) 2 1.216014 2.783986
Time per GP visit (outpatient) 30 18.24022 41.75978
Medically attended (=outpatient) Pre-season 0.89 0.785341 0.962469
Medically attended (=outpatient) WO 0.53 0.349447 0.706567
Medically attended (=outpatient) W1 0.75 0.586383 0.883154
Medically attended (=outpatient) W2 0.73 0.544876 0.880635
Medically attended (=outpatient) W3 0.83 0.629745 0.960924
Medically attended (=outpatient) W4 0.86 0.7205 0.956138
Non medically attended Pre-season 0.9 0.844801 0.9442
Non medically attended WO 0.65 0.599221 0.699149
Non medically attended W1 0.82 0.685687 0.922876
Non medically attended W2 0.87 0.780319 0.938827
Non medically attended W3 0.88 0.789397 0.947668
Non medically attended W4 0.93 0.845586 0.982444
Utility score of hospitalization 0.576 0.571998 0.579997
Utility score of ICU admittance 0.402 0.362339 0.442306
GP visit - Costs of first 5 min 18.61 12.04341 26.5826
GP visit - Costs of further 5 min 18.61 12.04341 26.5826
GP visit - Costs of last 5 min 9.31 6.024941 13.29844
GP visit - Study of patient dossier 18.61 12.04341 26.5826
Costs for antipyretic in high-risk RSV patients 4.58 2.963935 6.54209
Costs for cough suppressant in high-risk RSV patients 25.6 16.56697 36.56714




Costs for systemic corticosteroid in high-risk RSV patients  14.4 9.318921 20.56902
Costs for bronchodilator in high-risk RSV patients 27.05 17.50533 38.63833
Cost per inpatient stay (GW) 60 to 75 population with 9054 5859.271 12932.77
comorbidities

Cost per inpatient stay (ICU) 60 to 75 population with 17615 11399.5 25161.33
comorbidities

Cost per inpatient stay (GW) population over 75 10729 6943.243 15325.35
Cost per inpatient stay (ICU) population over 75 18554 12007.17 26502.61
Cost per inpatient stay (GW) Stucki 2024 12426.07 8041.499 17749.45
Cost per inpatient stay (ICU) Stucki 2024 30171.46 19525.38 43097.03
Costs per injection of RSVPreF3 198.05 53.96196 434.0896
Costs per injection of RSVpreF 198.05 53.96196 434.0896
Costs per injection of MRNA-1345 198.05 53.96196 434.0896
GP tariff for vaccine administration 50 32.35736 71.4202
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H. Parameter values in the PSA

Parameter Mean value SE Distributor
Infection rates
P of RSV-ARI in adults 0.0067 0.00134 Beta
P of RSV-ARI (scenario with trial data) 0.005074 0.001015 Beta
Trial data
VE RSV-ARI (Arexvy) 0.717 0.054082 Normal
VE RSV-ARI (Abrysvo) 0.621 0.080612 Normal
VE RSV-ARI (MRESVIA) 0.684 0.057653 Normal
P of ALRTI among RSV-ARI (pooled) 0.544681 0.032486 Beta
P of ALRTI among RSV-ARI (Arexvy) 0.259259 0.084337 Beta
P of ALRTI among RSV-ARI (Abrysvo) 0.5 0.1066 Beta
P of ALRTI among RSV-ARI (mMRES- 0.346154 0.093301 Beta
VIA)
Medical attendance
RSV-ALRTI hospitalisation 0.195 0.039 Dirichlet
RSV-ALRTI hospitalisation leading to  0.14625 0.02925 Dirichlet
GW
RSV-ALRTI hospitalisation leading to  0.04875 0.00975 Dirichlet
ICU
RSV-ALRTI GP visit 0.705 0.141 Dirichlet
RSV-ALRTI no visit 0.1 0.02 Dirichlet
P of hospitalisations leading to GW 0.75 0.15 Beta
(ALRTI)
P of hospitalisations leading to GW 0.85 0.17 Beta
(no ALRTI)
RSV-ARI no ALRTI hospitalisation 0.0975 0.0195 Dirichlet
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RSV-ALRTI no ALRTI hospitalisation 0.082875 0.016575 Dirichlet
leading to GW
RSV-ALRTI no ALRTI hospitalisation 0.014625 0.002925 Dirichlet
leading to ICU
RSV-ALRTI no ALRTI GP visit 0.6025 0.1205 Dirichlet
RSV-ALRTI no ALRTI no visit 0.3 0.06 Dirichlet
Patients aged 260 and <75 at high risk
Antipyretic in high-risk RSV patients 0.571429 0.06613 Beta
Cough suppressant in high-risk RSV  0.803571 0.053091 Beta
patients
Decongestant in high-risk RSV pa- 0.214286 0.054832 Beta
tients
Systemic corticosteroid in high-risk 0.375 0.064694 Beta
RSV patients
Bronchodilator in high-risk RSV pa- 0.517857 0.066773 Beta
tients
Patients aged 275
Antipyretic in older RSV patients 0.456522 0.073442 Beta
Cough suppressant in older RSV pa- 0.413043 0.072598 Beta
tients
Decongestant in older RSV patients 0.326087 0.069118 Beta
Systemic corticosteroid in older RSV 0.1 0.044233 Beta
patients
Bronchodilator in older RSV patients 0.043478 0.030068 Beta
Mortality
In hospital mortality of RSV-ARI pa- 0.043196 0.000462 Beta
tients 260 and <75
In hospital mortality of RSV-ARI pa- 0.056478 0.000378 Beta
tients 75+
Mortality of hospitalized ALRTI pa- 0.102679 0.020281 Beta

tients 260 and <75
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Mortality of hospitalized ALRTI pa- 0.2 0.020937 Beta
tients 75+
Background mortality
Mortality non-RSV 275 0.04371 0.008742 Beta
Mortality non-RSV 275 (year 2) 0.049892 0.009978 Beta
Mortality non-RSV 260 and <75 0.009445 0.001889 Beta
Mortality non-RSV 260 and <75 (year 0.010475 0.002095 Beta
2)
Resource use
Inpatient
Duration of hospitalisation RSV-ARI 2 0.4 Normal
Outpatient
Number of GP visits (outpatient) 2 0.4 Normal
Time per GP visit (outpatient) 30 6 Normal
Utility
Medically attended (=outpatient) Pre- 0.89 0.045918 Beta
season
Medically attended (=outpatient) WO 0.53 0.091837 Beta
Medically attended (=outpatient) W1 0.75 0.076531 Beta
Medically attended (=outpatient) W2 0.73 0.086735 Beta
Medically attended (=outpatient) W3 0.83 0.086735 Beta
Medically attended (=outpatient) W4 0.86 0.061224 Beta
Non medically attended Pre-season 0.9 0.02551 Beta
Non medically attended WO 0.65 0.02551 Beta
Non medically attended W1 0.82 0.061224 Beta
Non medically attended W2 0.87 0.040816 Beta
Non medically attended W3 0.88 0.040816 Beta
Non medically attended W4 0.93 0.035714 Beta
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Utility score of hospitalization 0.576 0.002041 Beta

Utility score of ICU admittance 0.402 0.020408 Beta
Healthcare costs

Outpatient

GP visit - Costs of first 5 min 18.61 3.722 Gamma

GP visit - Costs of further 5 min 18.61 3.722 Gamma

GP visit - Costs of last 5 min 9.31 1.862 Gamma

GP visit - Study of patient dossier 18.61 3.722 Gamma

Costs of medication - Antipyretic 4.58 0.916 Gamma

Costs of medication - Cough suppres- 25.6 5.12 Gamma

sant

Costs of medication - Decongestant Fixed

Costs of medication - Systemic corti- 14.4 2.88 Gamma

costeroid

Costs of medication - Bronchodilator 27.05 5.41 Gamma

Inpatient

Cost per inpatient stay (GW) 60 to 75 9054 1810.8 Gamma

population with comorbidities

Cost per inpatient stay (ICU) 60 to 75 17615 3523 Gamma

population with comorbidities

Cost per inpatient stay (GW) popula- 10729 2145.8 Gamma

tion over 75

Cost per inpatient stay (ICU) popula- 18554 3710.8 Gamma

tion over 75

Cost per inpatient stay (GW) Stucki 12426.07 2485.214 Gamma

2024

Cost per inpatient stay (ICU) Stucki 30171.46 6034.291 Gamma

2024

Vaccines

Costs per injection of Arexvy 198.05 99.025 Gamma
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Costs per injection of Abrysvo 198.05 99.025 Gamma
Costs per injection of MRESVIA 198.05 99.025 Gamma
GP tariff for vaccine administration 50 10 Gamma
General General

Population size subjects aged be- 128817 Fixed
tween 260 and <75 years at high risk

for complications

Population size subjects aged 275 916603 Fixed
years

P of high-risk among Swiss population 0.1 Fixed
aged 260 and <75

Vaccine coverage 0.375 Fixed
Discount rate 0.03 Fixed
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