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About the Health Information and Quality Authority

The Health Information and Quality Authority (HIQA) is an independent statutory
body established to promote safety and quality in the provision of health and social
care services for the benefit of the health and welfare of the public.

Reporting to the Minister for Health and engaging with relevant government
Ministers and departments, HIQA has responsibility for the following:

Setting standards for health and social care services — Developing
person-centred standards and guidance, based on evidence and international
best practice, for health and social care services in Ireland.

Regulating social care services — The Chief Inspector of Social Services
within HIQA is responsible for registering and inspecting residential services
for older people and people with a disability, and children’s special care units.

Regulating health services — Regulating medical exposure to ionising
radiation.

Monitoring services — Monitoring the safety and quality of permanent
international protection accommodation service centres, health services and
children’s social services against the national standards. Where necessary,
HIQA investigates serious concerns about the health and welfare of people
who use health services and children’s social services.

Health technology assessment — Evaluating the clinical and cost
effectiveness of health programmes, policies, medicines, medical equipment,
diagnostic and surgical techniques, health promotion and protection activities,
and providing advice to enable the best use of resources and the best
outcomes for people who use our health service.

Health information — Advising on the efficient and secure collection and
sharing of health information, setting standards, evaluating information
resources and publishing information on the delivery and performance of
Ireland’s health and social care services.

National Care Experience Programme — Carrying out national service-
user experience surveys across a range of health and social care services,
with the Department of Health and the HSE.

Visit www.higa.ie for more information.
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Foreword

Respiratory syncytial virus (RSV) is a highly contagious seasonal respiratory virus
with outbreaks typically occurring during the winter months. In healthy individuals,
infection with RSV is usually self-limiting. However, RSV can also cause more severe
complications, especially in infants aged under six months, children aged under two
years with risk factors for severe disease, and in older adults, particularly those with
comorbidities or who are immunocompromised and those residing in long-term care
facilities.

Since October 2022, a number of new interventions have been authorised or have
received a positive recommendation for authorisation in Europe for the protection of
infants and older adults in the general population. For infants, these include two
extended half-life monoclonal antibody preparations, nirsevimab (Beyfortus®) and
clesrovimab (Enflonsia®), and a maternal vaccine, RSVpreF (Abrysvo®). For adults
aged 65 years and older, three vaccines have been authorised: RSVpreF (Abrysvo®),
RSVPreF3 (Arexvy®) and RSV mRNA vaccine (mRESVIA®).

In Ireland, as a temporary measure for the 2024/25 and 2025/26 RSV seasons, the
HSE implemented a publicly-funded Pathfinder Programme. For the 2025/26 RSV
season, the programme offered immunisation with nirsevimab to all infants born
between September 2024 and February 2025, and a catch-up programme for infants
aged less than six months entering their first RSV season. The aim of this health
technology assessment (HTA) is to provide advice to the Minister for Health and
Health Service Executive to inform a long-term policy decision regarding an RSV
immunisation strategy for infants and older adults in Ireland.

Work on the HTA was undertaken by an Evaluation Team from the HTA Directorate
in HIQA. A multidisciplinary Expert Advisory Group was convened to advise the
Evaluation Team during the course of the HTA. HIQA would like to thank the
Evaluation Team, the members of the Expert Advisory Group and all who contributed
to the preparation of this report.

M G_—

Dr Mairin Ryan

Deputy Chief Executive & Director of Health Technology Assessment

Health Information and Quality Authority
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Executive Summary

A health technology assessment (HTA) is intended to support evidence-based
decision-making in regard to the optimum use of resources in healthcare services.
Measured investment and disinvestment decisions are essential to ensure that
overall population health gain is maximised, particularly given finite healthcare
budgets and increasing demands for services provided. The aim of this HTA is to
provide advice to the Minister for Health and Health Service Executive (HSE), to
inform a long-term policy decision regarding an RSV immunisation strategy for
infants and older adults in Ireland. This HTA considered the following domains:

= description of technology and review of international practice
= epidemiology and burden of disease

= clinical effectiveness and safety

= cost effectiveness

* budget impact analysis

= organisational issues

= ethical, patient and social considerations.

Background

Respiratory syncytial virus (RSV) is a highly contagious respiratory virus that is
transmitted through airborne respiratory droplets, such as by coughing, sneezing or
breathing. In Ireland, where RSV has been a notifiable disease since 2012, the RSV
season typically lasts about six months, running from approximately
September/October through February/March. While primary infection with RSV can
cause lower respiratory tract disease (LRTD), in healthy individuals, infection with
RSV is usually self-limiting and can be managed without medical attendance.
However, RSV can cause more severe infections, such as pneumonia and
bronchiolitis, which may lead to hospitalisation and could be fatal. RSV may also
exacerbate chronic health conditions, in particular respiratory and circulatory
conditions. Children at highest risk of severe RSV-associated lower respiratory tract
disease (LRTD) include infants aged under six months, premature infants (that is,
infants born before 37 completed weeks of gestation), children aged under two
years with congenital heart or chronic lung disease, children who are
immunocompromised and children with respiratory or neuromuscular disorders.
Adults at highest risk of severe RSV include older adults (that is, those aged 65
years and older), particularly those who are immunocompromised, and those with
certain chronic underlying medical conditions, such as chronic obstructive pulmonary
disease (COPD), congestive heart failure (CHF), diabetes and asthma, and those
residing in long-term care facilities (LTCFs).
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Description of technology and international practice

As of October 2025, three pharmaceutical interventions are authorised or have a
positive recommendation for authorisation in Europe for the passive immunisation of
the general population of infants against RSV-related LRTD. These include two
extended half-life monoclonal antibody preparations, nirsevimab and clesrovimab,
both of which are administered by intramuscular injection to the infant, with a single
dose sufficient to confer protection against RSV for that season. A recombinant
bivalent maternal vaccine, RSVpreF (Abrysvo®), is administered to pregnant women
between 24 and 36 weeks’ gestation to provide passive protection of infants from
birth to six months of age through transplacental antibody transfer.

Considering the target adult population in this HTA, that is adults aged 65 years and
older, as of October 2025, there are three vaccines authorised in Europe for their
active immunisation against RSV-related LRTD; the recombinant bivalent vaccine
RSVpreF (Abrysvo®), the recombinant adjuvanted vaccine RSVPreF3 (Arexvy®) and
the RSV mRNA vaccine (mRESVIA®).

The National Immunisation Advisory Committee (NIAC) has issued recommendations
with respect to the immunisation of infants and older adults against RSV. These
recommendations have been updated over time as new interventions have been
authorised and as additional evidence of the safety and effectiveness of the available
interventions has emerged.

As of December 2025, NIAC recommends the passive immunisation with nirsevimab
of:
= all infants born during the RSV season, preferably prior to discharge home
from a maternity hospital
= all infants aged six months or younger at the start of the RSV season
= high-risk infants (eligible for palivizumab) aged 12 months or younger at the
start of their first RSV season
= all ex-preterm infants under 24 months of age with chronic lung disease in
their second RSV season.

For adults, NIAC recommends vaccination with either RSVPreF3, RSVpreF, or the
RSV mRNA vaccine of:
= adults aged 75 years or older
= adults aged 60 to 74 years with any additional risk factors for severe RSV
disease
= adults aged 60 years and older living in long-term care facilities.
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For these older adults, NIAC advises that a single dose is recommended as the need
for booster doses has not yet been established.

In Ireland, as a temporary measure for the 2024/25 RSV season, the HSE
implemented a publicly-funded Pathfinder Programme, which offered immunisation
with nirsevimab to all infants born between September 2024 and February 2025.
Nirsevimab was also offered to all infants at high-risk of severe RSV disease and
previously eligible for palivizumab, including those born prior to the start of the RSV
season, as well as all children at high risk of RSV disease entering their second RSV
season. The programme has continued during the 2025/26 RSV season with an
expansion of the eligible cohort to include a catch-up programme for infants aged
less than six months entering their first RSV season. As of November 2025, no RSV
maternal vaccine or older adult immunisation programme is in place.

A review of nationally-funded immunisation programmes against RSV among
countries of the EU/EEA and the UK was carried out and updated on 19 November
2025. Twenty-two countries, including Ireland, have publicly-funded immunisation
programmes against RSV for the general infant population, with differences noted
between the programmes. As with Ireland, some of these programmes have been
implemented as a temporary measure. Seventeen countries, including Ireland, fund
nirsevimab for those born during the RSV season, of which 15 also provide a catch-
up for infants born outside the RSV season. Countries differ with regard to the
eligibility criteria for the catch-up cohort. Twelve countries fund the maternal vaccine
either as an alternative to nirsevimab or as their only option, with eight countries
restricting eligibility based on the expected due date. The countries differ with
respect to the range of gestational weeks within which the maternal vaccine is
administered.

Eight countries, and the Italian region of Sicily, were identified as funding RSV
vaccination for older adults. The programmes differed in terms of the RSV vaccine(s)
offered and the population eligible for vaccination. Two programmes have age-based
criteria only, with one funding vaccination for all those aged 65 years and older, and
the second funding vaccination for those turning 75 years (with an additional one-
year catch-up for those aged 75 to 79 years in 2024). Five programmes have
adopted risk-based funding criteria for different older adult population groups in
addition to funding vaccination for those aged 75 years or 75 years and older.
Differences were noted in the criteria for which individuals were considered at higher
risk of severe disease (for example, aged 60 or 65 years with different chronic
diseases and or residing in a long-term care facility). Two of the eight programmes
fund immunisation only for older adults with specified conditions.
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It is likely that there will continue to be updates to national practices for the 2025/26
RSV season and subsequent seasons, as further evidence becomes available for the
authorised interventions, and given the number of products in development.

Epidemiology

RSV has been a notifiable disease in Ireland since 2012. RSV incidence data (for
children aged 0 to 2 years and adults aged 65 years and older) were sourced from
the Health Protection Surveillance Centre (HPSC) in Ireland for RSV seasons 2018/19
to 2024/25. Hospital utilisation data were also sourced from the Hospital In-Patient
Enquiry (HIPE) system (for 2018 to 2024 and 2025 Q1) for both cohorts.

The RSV burden was consistently and substantially higher among those aged less
than two years compared with all other age bands examined as part of this
assessment including adults aged 65 years and older. Among those aged 0 to 2
years, infants aged less than one year accounted for 41% to 69% of all notified
cases each year. In the 2024/25 season, there were substantial reductions in the
RSV burden in those aged less than six months. The largest difference was seen in
those aged less than three months after the implementation of the HSE's Pathfinder
Programme, which offered immunisation with nirsevimab to all infants born in the
six-month period between 1 September 2024 and 28 February 2025, and infants and
children up to two years of age at high risk of severe disease (palivizumab eligible
population). In those aged less than two years, infants aged less than six months
accounted for 23% of the total notified cases, 24% of RSV ED visits and 26% of RSV
hospitalisations in the 2024/25 RSV season. This compared with 55%, 53% and
57%, respectively of all such cases between the 2018/19 and 2023/24 RSV seasons
in the same cohort. Among older adults, burden typically increased with age. In
adults aged 65 years and older, those aged 80 years and older accounted for 47%
of notified cases, 46% of RSV-related ED visits and 48% of RSV-related hospital
admissions.

HIPE data also highlight the substantial burden associated with RSV in those aged 0
to 2 years. From 2018 to 2024 (excluding 2020), in those with a primary diagnosis of
RSV, on average, there were 1,633 (range 1,342 to 2,195) discharges that did not
include an ICU stay per annum (infants aged less than one year accounted for 86%
of these discharges). The mean annual length of stay (LOS) was 3.3 days, and the
mean total bed days associated with these discharges was 5,359 (range: 2,946 to
7,059) per annum. Additionally, on average, there were 133 (range 67 to 191)
discharges that included an ICU stay (infants aged less than one year accounted for
91% of these discharges). The mean annual LOS was 8.3 days, and the mean total
bed days associated with these discharges was 1,099 (range: 462 to 1,450) per
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annum. The majority of hospital discharges occurred in quarter four (Q4), that is,
October to December each year. For example, among infants aged less than one
year, 69% to 88% of discharges without an ICU stay occurred in Q4 each year.
There was a substantial reduction in discharges in those aged less than one year in
Q4 of 2024 (n= 533) compared with 2018 to 2023 (range: 785 to 1,601).

HIPE data indicate that in adults aged 65 years and older, the number of discharges
is relatively low. From 2018 to 2024, the total number of discharges without an ICU
stay ranged from 8 to 130 per annum, the mean annual hospital LOS ranged from
8.4 to 16.3 days, and the total bed days associated with these discharges ranged
from 130 to 1,825 per annum. Discharges that included an ICU stay were
uncommon, and cannot be reported due to data suppression of quarterly data by
age band over this time period.

Annual RSV-related mortality rates have been consistently low. In children aged less
than two years, the estimated mortality rate was 0.6 per 100,000 in 2023/24, with
no recorded RSV-related deaths during the 2024/25 season. In those aged 65 years
and older, the estimated mortality rate was 4.9 per 100,000 and 6.9 per 100,000
during the 2023/24 and 2024/25 seasons, respectively. In total, 67% of notified RSV
deaths in older adults were in those aged 80 years and older. However, as such data
is contingent on RSV being listed as a cause of death on a death certificate, it is
likely underestimated.

For the period 2018 to 2024 (excluding 2020), the total cost of inpatient stays for all
age groups with a primary diagnosis of RSV ranged from €2.2 to €6.2 million per
annum for cases that included an ICU stay, and €9.9 to €20.4 million per annum for
cases that did not include an ICU stay.

These data are likely an underestimate of the total burden of RSV particularly in
primary care, as not all RSV cases are laboratory confirmed and some discharges
may not be coded. While there is an apparent trend of increasing incidence over
time, this may reflect changing testing practices (increased laboratory capacity in
hospital settings and updated HSE guidance relating to use of multiplex tests that
include RSV in surveillance testing, and when testing patients that present with
acute respiratory tract infection).

Clinical efficacy, effectiveness and safety

Systematic review evidence was used to address four research questions relating to
the efficacy, effectiveness and safety of authorised interventions and approaches for
the prevention of RSV and associated complications. These approaches comprised:
the active immunisation of adults aged 65 years and older through vaccination; the
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passive immunisation of infants through maternal vaccination; and the passive
immunisation of infants and young children through the use of extended half-life
monoclonal antibody preparations (EHL-mAbs).

The evidence for the vaccination of older adults against RSV was updated to 25 April
2025 and included three RCTs (n=97,547) and three observational studies (two test-
negative case control studies (n=81,595) and one target trial emulation (n=146,852
vaccinated matched to 582,936 unvaccinated controls)). The evidence identified
relates to adults aged 60 years and older and included three authorised RSV
vaccines: RSVPreF3 (Arexvy®); RSVpreF (Abrysvo®); and the mRNA vaccine
mRESVIA®. Based on pooled data from three RCTs, vaccine efficacy against RSV-
related lower respiratory tract disease was 78% over one RSV season, with high
certainty of evidence. There was evidence of waning immunity based on two RCTs
reporting cumulative and per season data for two seasons (RSVPreF3 and RSVpreF)
and three seasons (RSVPreF3). Cumulative vaccine efficacy against RSV-related
LRTD was estimated at 67% over two seasons and 69% over three seasons, based
on two RCTs and one RCT, respectively. Based on pooled data from two test-
negative case control studies, vaccine effectiveness against RSV-related
hospitalisation was 77%, with moderate certainty of evidence. A similar estimate
(80%) was reported by the trial emulation study. The RCTs were underpowered to
detect differences in RSV-related hospitalisation, and there were insufficient data to
determine the impact of RSV vaccination on RSV-related ICU admissions or RSV-
related mortality.

In terms of safety data for older adults, solicited local reactions (for example,
injection site pain or redness) and systemic reactions (such as fever or fatigue) were
common but mostly mild-to-moderate in severity; severe solicited adverse events
(that is, reactions considered medically significant) were less common. Serious
adverse events (SAEs) related to the intervention were rare; there was no
statistically significant difference in risk between vaccine and placebo groups in the
pooled analysis of three RCTs, with low certainty of evidence. Post-marketing
surveillance data generally support the safety of RSV vaccination among older
adults. While there is some uncertainty over potential SAEs such as Guillain-Barré
syndrome (GBS) (a rare disorder where the body’s immune system causes nerve
damage) the evidence suggests these events are rare. The estimated number of
excess cases (that is, those above what would be expected in the population)
ranged from 16 to 25 and from 3 to 10 per million doses for RSVpreF and RSVPreF3,
respectively.

The evidence for the passive immunisation of infants against RSV through maternal
vaccination was updated to 25 April 2025 and included one RCT (n=7,420) and one
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observational study (test-negative case control study (n=505)). The evidence
identified included RSVpreF (Abrysvo®), the only RSV vaccine authorised in Europe
for the passive immunisation of infants through maternal vaccination. Based on
estimates from one RCT, vaccine efficacy against medically attended (MA) RSV-
related LRTD and RSV-related hospitalisation at 180 days’ follow-up after birth was
49% and 55%, respectively, with moderate certainty of evidence. Based on data
from one test-negative case control study, vaccine effectiveness against RSV-related
hospitalisation at 180 days’ follow-up after birth was 73%, with low certainty of
evidence. Based on one event in one RCT, there was no statistically significant effect
of maternal vaccination on RSV-related mortality, with low certainty of evidence.

In terms of safety data for maternal vaccination, most reactions reported in the
period up to one month after vaccination were mild-to-moderate in severity. SAEs
related to the intervention were rare; there was no statistically significant difference
in risk between vaccine and placebo groups in one RCT, with low certainty of
evidence. While countries continue to closely monitor recipients due to some
concerns regarding a potential safety signal relating to risk of preterm birth, post-
marketing surveillance data support the safety of maternal RSV vaccination.

The evidence for the passive immunisation of infants against RSV through the use of
EHL-mAbs was updated to 23 April 2025 and included four RCTs (n=16,121) and
fifteen observational studies (n=96,392). The RCT data relate to both nirsevimab
(Beyfortus®) and clesrovimab (Enflonsia®) (clesrovimab data from the CLEVER RCT
were included as a post-hoc update), whereas the observational data relate
exclusively to nirsevimab. Based on estimates from three RCTs, efficacy against
medically attended RSV-related lower respiratory tract infection (LRTI) over one
season was 69%, with high certainty of evidence. Based on pooled data from two
observational studies, nirsevimab effectiveness against RSV-related LRTI incidence
over one season was 87%, with moderate certainty of evidence. Based on pooled
estimates from four RCTs, efficacy against RSV-related LRTI with hospitalisation over
one season was 83%, with moderate certainty of evidence. Based on pooled data
from nine observational studies, effectiveness of nirsevimab against RSV-related
hospitalisation over one season was 87%, with low certainty of evidence. RCT
evidence indicated that EHL-mAbs probably do not reduce MA RSV-related LRTI over
two seasons, while nirsevimab probably does not reduce RSV-related LRTI with
hospitalisation over two seasons. Based on pooled estimates from four observational
studies, there was evidence that nirsevimab probably reduces RSV-related ICU
admissions over one season, with moderate certainty of evidence. There were
insufficient data to determine efficacy against RSV-related ICU admissions, or
efficacy and or effectiveness against RSV-related mortality.
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In terms of safety data for EHL-mADbs, adverse events were common but typically
mild-to-moderate in severity. SAEs related to the intervention were rare, with only
two participants (out of 8,380) reported to have had an SAE that was related to an
EHL-mAb, while one participant (out of 6,190) had an SAE related to a placebo.
While rare, due to the low certainty of evidence, it is unclear if EHL-mAbs are
associated with SAEs related to the study intervention. However, to date, post-
marketing surveillance supports the overall safety of nirsevimab administration in
infants.

Overall, there is consistent evidence that all currently authorised RSV immunisation
products are safe and effective for the prevention of RSV and associated
complications, over one season. For older adults, there is evidence of continued
effectiveness for up to three RSV seasons, but that immunity wanes over time. While
local and systemic events are common, these are mostly mild-to-moderate in
severity; SAESs are rare. Continued monitoring and vigilance will be required given
that these are new interventions. The potential harms that are associated with
immunisation must be considered in the context of the potential clinical benefit
within the given population.

Review of economic modelling studies

The most recent systematic review of economic modelling studies of RSV
immunisation strategies with a focus on modelling inputs was published in 2021,
based on a literature search conducted up to 2020. However, it did not include
studies relating to the newly authorised forms of RSV vaccination or EHL-mAb
preparations. To establish and assess the most up-to-date international evidence on
the approaches taken to the economic modelling of immunisation strategies, a rapid
review of studies published since 2020 was undertaken.

Sixteen studies were identified in the rapid review. Ten of the included studies were
conducted using non-industry funding sources such as government agencies,
research bodies and or charitable foundations, three received EU funding, two of
which also received funding from industry. The remaining three studies were solely
industry-funded.

Thirteen of the 16 included studies employed a static modelling approach, while two
used dynamic transmission models. One study presented a model comparison of
three static models and two dynamic transmission models. The time horizon varied
across the studies ranging from one RSV season to 10 years with some studies
including longer time horizons for long-term outcomes or in secondary analyses.
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Seven studies conducted their analysis from a healthcare perspective; a further two
studies adopted a societal perspective, while the remaining seven studies adopted a
dual perspective (considering both the healthcare and societal perspective) in the
base-case analysis.

A critical appraisal of included studies was undertaken. There were some concerns
with regard to the inconsistency in the inclusion of the health states, the
transparency on structural assumptions, the transparency of data identification, and
the description of model validation in a minority of studies.

This rapid review identified several notable modelling features for consideration
when developing an economic model of immunisation of young children and adults,
all of which were considered in the development of a de novo economic model for
Ireland.

While included studies found immunisation of infants and adults to be cost effective,
this was typically sensitive to the assumed unit price (or price per dose delivered) of
the interventions, and were frequently at significant reductions relative to their list
price. Moreover, for infants, the optimal strategy (maternal vaccination or EHL-mAb)
was sensitive to relative prices.

Economic evaluation

A Markov model was developed to characterise the incidence of medically attended
cases of RSV in Ireland and to estimate the cost effectiveness and budget impact of
both an infant- and adult-based RSV immunisation programme. The budget impact
of RSV immunisation for a cohort of adults aged 60 years and older with additional
risk factors for severe disease was also estimated. Model parameters including
disease incidence, hospitalisation and mortality rates, EHL-mAb and vaccine efficacy,
transition probabilities, costs and utility values were estimated from a variety of
published sources and national datasets for Ireland.

Five alternative infant-based RSV immunisation strategies were assessed:

= an extended half-life monoclonal antibody (EHL-mAb) offered seasonally at
birth to infants born during the RSV season — strategy 1 (S1)

= an EHL-mADb offered both seasonally at birth to infants born during the RSV
season and as catch-up in the first month of the season to infants born prior
to their first RSV season - strategy 2 (52)

Page 28 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland
Health Information and Quality Authority

» a maternal vaccine offered seasonally to pregnant women between 24 and 36
weeks’ gestation where the estimated due date falls during the RSV season -
strategy 3 (S3)

»= a combination of a maternal vaccine offered seasonally to pregnant women
between 24 and 36 weeks’ gestation where the estimated due date falls
during the RSV season, and an EHL-mADb offered seasonally at birth to infants
born during the RSV season who are not protected by maternal vaccination -
strategy 4 (54)

» a combination of a maternal vaccine offered seasonally to pregnant women
between 24 and 36 weeks’ gestation where the estimated due date falls
during the RSV season, and an EHL-mADb offered seasonally at birth to infants
born during the RSV season who are not protected by maternal vaccination,
and an EHL-mADb offered as catch-up in the first month of the season to
infants born prior to their first RSV season - strategy 5 (S5).

Four alternative adult-based RSV immunisation strategies were assessed, which
offered a once-off RSV vaccine to those aged:

= 65 to 69 years in year one of the programme and those aged 65 years only in
subsequent years — strategy 6 (S6)

= 70 to 74 years in year one of the programme and those aged 70 years only in
subsequent years — strategy 7 (57)

= 75 to 79 years in year one of the programme and those aged 75 years only in
subsequent years — strategy 8 (S8)

= 80 years and older in year one of the programme and those aged 80 years
only in subsequent years — strategy 9 (S9).

The epidemiological analysis indicated that based on coverage rates of 62.0%,
82.6% and 76.0% for the maternal vaccine, seasonal and catch-up EHL-mADb,
respectively, infant-based immunisation strategies would result in reductions of
11.6% (S3) to 43.2% (S2) in the annual number of medically attended RSV cases in
those aged up to one year compared with no immunisation. The highest reductions
in medically attended RSV cases were reported in the 0- to 2-month-old age group,
at 52.8% and 22.6% for S2 and S3, respectively. The estimated reduction in the
annual number of hospitalised cases in those aged up to one year ranged from
52.1% for S2 to 12.2% for S3, with the highest reductions reported in the 0- to 2-
month-old age group, at 62.5% and 23.3% for S2 and S3, respectively. For the
adult-based strategies, immunisation would result in reductions of 28.2% for S6
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(coverage rate of 60.1%) to 41.9 % for S8 (coverage rate of 88.4%) in the annual
number of medically attended RSV cases compared with no immunisation.

From both the payer and societal perspectives, the base-case incremental cost-
effectiveness ratios (ICERs) for all infant- and adult-based RSV immunisation
strategies assessed, exceeded willingness-to-pay (WTP) thresholds of €20,000 and
€45,000 per quality-adjusted life-year (QALY) gained. At assumed prices of €301 and
€165 (ex VAT) for the EHL-mAb and maternal vaccine, respectively, the ICERs for
the infant-based strategies were €210,000 per QALY for S5 compared with no
immunisation, and €310,000 per QALY for S2 compared to S5. All other infant-based
strategies were eliminated in the incremental analysis. Sensitivity analysis
demonstrated that at a price of €166 or less (ex VAT) for the EHL-mAb and a price
of at least €90 for the maternal vaccine, S2 would be cost effective compared with
no immunisation at a WTP threshold of €45,000 per QALY. At a price of €47 or less
(ex VAT) for the maternal vaccine and a price of at least €190 for the EHL-mAb, S3
would be cost effective compared with no immunisation at a WTP threshold of
€45,000 per QALY. At a price of €165 (ex VAT) for the adult vaccine, S9 dominated
(less costly and generated more QALYS) all other adult-based RSV immunisation
strategies. The ICER for S9 was €232,576 per QALY compared with no
immunisation. Sensitivity analysis demonstrated that at a vaccine price of €20 or less
(ex VAT), that is an 88% reduction from base case, S9 would be cost effective
compared with no immunisation at a WTP threshold of €45,000 per QALY.

The five-year incremental budget impact for the infant-based strategies, assuming a
price of €301 plus VAT for an EHL-mADb (a seasonal coverage rate of 82.6% and
catch-up coverage rate of 76%) and a price of €165 plus VAT for the maternal
vaccine (coverage rate of 62%), ranged from €15.6 million for S3 to €58.5 million for
S2. The five-year incremental budget impact for the adult-based immunisation
strategies, assuming a price of €165 plus VAT for the adult vaccine and coverage
rates ranging from 60.1% (S6) to 88.4% (S8 and S9), ranged from €70.6 million for
S9 to €73.7 million for S6. Based on a coverage rate of 97.8%, the total budget
impact over five years for the full cohort of adults aged 60 years and over with
additional risk factors for severe disease due to comorbidity or who are resident in a
LTCF (that is, including all individuals for whom NIAC recommends vaccination) was
estimated at €93.4 million. Of this figure, €7.9 million related to vaccine
procurement, administration and pick and pack for those resident in a LTCF.

All models are subject to limitations due to both the quantity and quality of data
available to populate the models. The applicability of the findings is dependent on
the underlying assumptions that underpin the model structure and the chosen
parameter values. Despite these limitations, the infant-based model outputs broadly
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align with those reported by the HSE for the 2024/25 Pathfinder RSV immunisation
programme. Based on extensive scenario and sensitivity analyses, the findings of the
economic evaluations presented are largely robust to data and structural
assumptions with the exception of the uncertainty over the price of EHL-mAbs and
vaccines.

Based on the analyses presented, RSV immunisation would be associated with
potentially large reductions in medically attended cases and RSV hospitalisations.
However, these benefits would come at a high financial cost. Substantial reductions
in the estimated current vaccine and EHL-mAD prices would be required for either an
infant- or adult-based RSV immunisation programme to represent an efficient use of
healthcare resources in Ireland. As such, policy decision-making regarding the
potential introduction of an RSV immunisation programme in Ireland should consider
both the price and the relative prices of EHL-mAbs and RSV vaccines that can be
achieved in the tendering process.

Organisational issues

The organisational implications of each of the immunisation strategies for infants
and older adults included in the economic evaluation were considered.

In terms of passive immunisation of infants, approximately 27,500 infants would be
eligible for immunisation per year with a seasonal programme, increasing to over
55,000 infants if a catch-up programme is also provided. For seasonal EHL-mAb
strategies, hospital-based administration after birth in the maternity unit and or
hospital would be consistent with the approach successfully adopted in the HSE
Pathfinder Programme, which achieved high coverage rates.

For the seasonal maternal vaccination strategy, the vaccine would be offered
between 24 and 36 weeks’ gestation and where the estimated due date falls during
the RSV season. This would correspond with the maternal vaccine being offered
between approximately May until late January. Administration in primary care would
be consistent with the approach for other vaccines recommended in pregnancy.
Timing of RSV immunisation to coincide with a scheduled antenatal visit may be
possible in some instances and would reduce the burden on patients and providers.
Co-administration with influenza vaccine and COVID-19 vaccine is possible, but a
minimum interval of two weeks is recommended between administration of RSVpreF
and (pertussis) Tdap vaccines. Consideration may be needed for maternity unit-
based vaccination for individuals without a GP.

For a catch-up programme, provision in GP practice settings would be consistent
with the approach for other vaccines on the Primary Childhood Immunisation
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Schedule. Complexities include the large number of infants involved and the aim for
them to be immunised as close to the start of the RSV season as possible. Timing of
RSV immunisation to coincide with a scheduled visit (for example, post-natal
examination at 2- or 6-weeks; or the 2-, 4- or 6-month vaccination visit) may be
possible in some instances and would reduce the burden on parents and providers.
While co-administration with scheduled vaccines is possible, there may be a
preference to limit the number of vaccines and or injections to which consent is
sought at a single visit, as the two-month visit currently includes three injections,
while the four- and six-month visits currently include two injections each.

In terms of vaccination of older adults, providing vaccination for all cohorts identified
in the 2025 NIAC recommendations within the first year of a programme would likely
prove challenging given the large nhumber of individuals (over 550,000) involved, the
substantial budget impact, and commitments under existing immunisation
programmes for these cohorts. Provision of RSV vaccination through GP practices
and community pharmacies, supported by mobile vaccination teams for residents of
long-term care facilities, would be consistent with the approach for other vaccines in
the adult programme. Co-administration with other vaccines such as influenza,
COVID-19 and pneumococcal would reduce the number of vaccine-related
healthcare visits. However, this presents challenges, including the potential for
increased side effects that may impact future uptake of seasonal vaccines, possible
decreased immune responses to certain influenza strains when co-administered with
the influenza vaccine (the clinical significance of which is unknown), and reluctance
to administer three (or potentially four) vaccines at a single visit.

Each year, RSV has a substantial and predictable seasonal burden on the healthcare
system, particularly on paediatric services due to the disproportionate burden in
young children, especially those aged less than one year. This can impact the
delivery of other scheduled and unscheduled care, increase pressure on staff,
increase the risk of hospital-acquired infections, and challenge the ability to provide
safe and effective care.

A decision to fund RSV immunisation could have considerable financial and logistical
implications depending on the population group for whom the programme of
immunisation is funded. The likely uptake of RSV immunisation is uncertain and may
differ depending on the immunisation approach (for example, maternal vaccination
or EHL-mAB) and or the population group to whom the programme is offered. As
with other immunisation interventions, all RSV interventions have stringent storage
and handling requirements. Given existing seasonal influenza and COVID-19
vaccination programmes, providers may need to manage large amounts of stock in
the autumn period to meet demand.
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If a decision were made to fund RSV immunisation, resource considerations would
include the appropriate recruitment, provision and training of healthcare workers
(including but not limited to nurses, midwives, doctors, pharmacists), and an
information campaign and materials to clearly communicate benefits, risks and
eligibility regarding RSV immunisation. This would include resources to engage with
representatives of typically under-represented or hard-to-reach groups and to
support uptake in these groups. Additionally, resources may be required for
programme monitoring and evaluation, including monitoring uptake in target
populations.

Ethical, patient and social considerations

The ethical, patient and social issues relevant to the evaluated RSV immunisation
strategies for infants and older adults were considered. Parents of infants
hospitalised with RSV report worry, guilt and anxiety and that RSV prophylaxis
programmes provide peace of mind. Positive predictors of acceptance of infant or
maternal RSV immunisation included perceived protection and the perceived severity
of RSV. Concerns about the safety of an intervention are the primary reason for
refusal or hesitation of an RSV immunisation to protect infants, along with a lack of
RSV knowledge. For older adults, the emotional and physical impacts of RSV illness
affect day-to-day tasks and social activities. Overall, the findings of studies
conducted with older adults showed a limited knowledge and awareness of RSV, but
generally positive attitudes towards prevention strategies. Acceptance of
immunisations may be tied to cultural backgrounds. Tailoring interventions that
increase trust in immunisation and address concerns can help improve uptake.

When weighing up the benefits of RSV immunisation it should be noted that infants
are a vulnerable population, especially in the first few months of life. While, the
evidence supports protection for a single RSV season only, this covers the period for
when they are likely at most risk. When weighing up the benefits for older adults, it
should be considered that those in long-term care facilities may not have the ability
to control their exposure to infection and outbreaks of RSV can spread quickly in
such environments. Older adults with significant comorbidities may also be
particularly vulnerable. There is a need to temper expectations of long-term
immunity for older adults; while there is evidence of waning immunity over time, the
need for booster doses has not been demonstrated. Recent data indicate an
association between older adult RSV vaccination and an increased number of cases
of GBS, although the absolute risk remains small. Overall, serious adverse events
with RSV immunisations are rare.
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Wider societal benefits of a successful RSV immunisation programme may include an
easing of the workflow for healthcare providers in primary and secondary care.
Before the introduction of the Pathfinder RSV immunisation programme, paediatric
hospitals in particular had winter surges in RSV admissions which have led to greater
than 100% paediatric ICU bed occupancy, with implications for patient safety and
the provision of other necessary care including elective surgeries. With regard to
possible societal harms, the decision on which time of year an older adult funded
RSV vaccine would be administered could be crucial in order to minimise any
reduction in uptake of existing vaccination programmes.

A decision between the maternal RSV vaccine and the EHL-mADb (within strategies
where both are funded) may be perceived as having moral implications for some
parents, with some studies indicating a preference among parents for the maternal
vaccine if efficacy were equal.

This is a rapidly changing area of research and new types of RSV immunisation,
extensions to indications and longer-term efficacy and safety data are likely to
become available in the near future. Recently implemented RSV immunisation
programmes have demonstrated substantial benefits of immunisation. While it could
be considered unethical to unnecessarily delay access to authorised RSV
interventions given the strong evidence base to support their safety and
effectiveness in the populations under consideration. Conversely, access must be
balanced with the fact that none of the included strategies were found to be cost
effective at typical willingness-to-pay thresholds. Funding of interventions that are
not cost effective creates issues of justice and equity with respect to a fair
distribution of healthcare resources. However, it may also be viewed as unjust if
infants are not provided with the same level of protection in future seasons as those
currently eligible for the Pathfinder programme.

Conclusion

The findings of this HTA highlight the substantial and predictable seasonal impact
that RSV has on the healthcare system in Ireland. This is most acutely evident in
secondary paediatric healthcare services due to the disproportionate burden in
young children, particularly in those aged less than one year. This can affect the
delivery of other scheduled and unscheduled care, increase pressure on staff,
increase the risk of hospital-acquired infections, and challenge the ability to provide
safe and effective care.

There is clear and consistent evidence that all currently authorised RSV

immunisation products are safe and effective for the prevention of RSV and

associated complications over one season. While local and systemic events are
Page 34 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland
Health Information and Quality Authority

common, these are mostly mild-to-moderate in severity; serious adverse events are
rare. For older adults, there is evidence of longer-term effectiveness, with data
limited to @ maximum of three years’ follow-up; however, immunity wanes over
time.

Based on the analyses presented, RSV immunisation would be associated with
significant reductions in medically attended cases and RSV hospitalisations, with the
greatest impact seen in the paediatric setting due to the higher burden of disease in
this cohort. However, these benefits would come at a high financial cost.
Considerable reductions in the estimated current vaccine and EHL-mAb prices would
be required for either an infant- or adult-based RSV immunisation programme to
represent an efficient use of healthcare resources in Ireland. As such, policy
decision-making regarding the potential introduction of an RSV immunisation
programme in Ireland should consider both the price and the relative prices of EHL-
mADbs and RSV vaccines that can be achieved in the tendering process.
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Plain language summary
What is RSV?

Respiratory syncytial virus, or RSV, is an infection that is caused by a virus. RSV
affects the lungs and upper airways. The RSV season in Ireland usually runs from
from October to March, with outbreaks every winter.

In healthy people, RSV infection can usually be managed without needing to see a
doctor. However, RSV can cause more severe infections in some people, and
hospital care may be needed.

People at increased risk of severe disease include infants aged less than six months,
premature babies, and children aged less than two years with certain medical
conditions. Older adults are also at increased risk of severe disease, particularly
those with chronic heart or lung disease or who live in long-term care facilities.

What did we look at?

We looked at the impact of immunising infants and older adults against RSV
infection.

There are two ways to protect infants. One way is a vaccine injection given to the
mother, during pregnancy. The other is an antibody injection given to babies after
they are born. There are three vaccines available for older adults.

As a temporary measure, the Health Service Executive (HSE) implemented a
programme called Pathfinder that offered the antibody injection, nirsevimab
(Beyfortus®), to babies born between September 2024 and February 2025. This
programme has been offered again for the 2025/26 RSV season, this time including
babies aged less than six months on the 1 September.

This assessment will inform a decision by the Department of Health for the 2026/27
RSV season and onwards.

Do similar immunisation programmes exist in other countries?

Twenty-two countries in Europe have recently introduced RSV immunisation
programmes for infants. Some, including Ireland, only introduced these programmes
as a temporary measure. The programmes differ in what they offer and to whom.
Eight countries have recently introduced programmes for older adults, but the age
groups to which they are offered differs. Two of the countries only offer the vaccine
to older adults with certain chronic conditions or who live in long-term care facilities.
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What did we find?

RSV infection is very common in Ireland with outbreaks every winter. More than
7,000 people are diagnosed with RSV infection each year, with over 2,000 requiring
hospital admission, mostly infants and young children. Most of these hospital
admissions happen between October and December. This makes it very challenging
for hospitals and disrupts routine care, such as planned surgeries for children.

The highest number of reported RSV cases are in children less than two years of
age. They account for up to seven out of every ten reported cases. Across all ages,
babies aged less than six months are the most likely to need medical care, including
admission to hospital or to intensive care. The burden in older adults is much lower
than in small children. Among older adults, nearly half of all recorded cases and
hospitalisations occur in those aged 80 years and older.

RSV immunisation is safe to use in infants, pregnant women and older adults.
Serious side effects are rare. However, minor reactions are common. These include
pain where the injection was given, tiredness, and muscle pain. We found that
immunisation reduces the chances that infants and older adults will need to see a
doctor if they catch the virus. It also reduces the risk that they require hospital care.
Although immunisation is effective when individuals first receive it, the benefit
decreases over time.

We looked at the impact of providing immunisation for infants and older adults.
Immunisation would reduce the number of people that require medical care and
hospital care. However, it would also cost a lot of money, even after considering
savings because fewer people have to go to their GP or are admitted to hospital. If
immunisation is offered to all infants, it would cost the HSE an extra €50 to 60
million over the first five years. If offered to adults aged 80 years and older, it would
cost the HSE an extra €70 million over the first five years.

Unless the price the HSE pays for the RSV interventions is a lot lower than the
expected prices, offering immunisation to infants or older adults would not be an
efficient use of resources. While making immunisation available to all would be more
equitable, it could create unfairness in other ways. The health service needs to aim
for a fair distribution of benefits and burdens for the whole population of Ireland.
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List of abbreviations used in this report

ACER average cost-effectiveness ratio

ACIP Advisory Committee on Immunization Practices (US)
ADR adverse drug reaction

AE adverse event

AESI adverse event of special interest

AIDS acquired immunodeficiency syndrome

AMSTAR A MeaSurement Tool to Assess Systematic Reviews
ARI acute respiratory illness

BIA budget impact analysis

BMI body mass index

CAD Canadian Dollar

CCPA combined cost of purchasing and administration
CDC Centers for Disease Control and Prevention

CDM chronic disease management

CEAC cost-effectiveness acceptability curve

CHF congestive heart failure

CHI Children’s Health Ireland

CHMP Committee for Medicinal Products for Human Use
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CI confidence interval

COPD chronic obstructive pulmonary disease

Cso Central Statistics Office

CUA cost-utility analysis

EAG expert advisory group

ECDC European Centre for Disease Prevention and Control
ED emergency department

EEA European Economic Area

EHL-mADb extended half-life monoclonal antibody

EMA European Medicines Agency

EQ-5D EuroQol five-dimension

ESRI Economic and Social Research Institute

EU European Union

EUnetHTA European Network of Health Technology Assessment
FDA Food and Drugs Administration (US)

GA gestational age

GBP British Pound Sterling

GBS Guillain-Barré syndrome

GP general practitioner
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GRADE Grading of Recommendation, Assessment, Development and
Evaluation

HIPE Hospital In-Patient Enquiry

HIQA Health Information and Quality Authority

HIV human immunodeficiency virus

HPO Healthcare Pricing Office

HPRA Health Products Regulatory Authority

HPSC Health Protection Surveillance Centre

HSE Health Service Executive

HSUV health state utility value

HTA health technology asessment

ICER incremental cost-effectiveness ratio

ICU intensive care unit

IM intramuscular

IQR interquartile range

IRR incidence rate ratios

ITT intention-to-treat

IV intravenous

JBI Joanna Briggs Institute
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JCVI Joint Committee on Vaccination and Immunisation (UK)
JPY Japanese Yen

KDOQI kidney disease outcomes quality initiative

LRTD lower respiratory tract disease

LRTI lower respiratory tract infection

LTCF long-term care facilities

LTCH long-term care homes

mAb monoclonal antibody

MA medically attended

MH Mantel-Haenszel

MHRA Medicines and Health Regulatory Agency

MN-CMS Maternal and Newborn Clinical Management System
mRNA Messenger ribonucleic acid

MV maternal vaccine

NCCS National Cold Chain Service

NIAC National Immunisation Advisory Committee

NICU neonatal intensive care unit

NIIS National Immunisation Information System

NIO National Immunisation Office
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NOCD new onset chronic disease

NOK Norwegian Krone

NRSI non-randomised study of intervention

NYHA New York Heart Association

OECD Organisation for Economic Cooperation and Development

OR odds ratio

OWSA one-way sensitivity analysis

PC primary care

PCCU paediatric critical care unit

PCR polymerase chain reaction

PCRS Primary Care Reimbursement Service

PICOS population, intervention, comparator, outcome, study design

PICU paediatric intensive care unit

pIMD potential immune-mediated disease

PPD price per dose

PPPD purchasing price per dose

PRISMA Preferred Reporting Items for Systematic reviews and Meta-
Analyses

QALY quality-adjusted life year
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RCT randomised controlled trial

ROBINS-I Risk of Bias in Non-randomized Studies of Interventions

RNA ribonucleic acid

RR risk ratio

RSV respiratory syncytial virus

RSVpreF respiratory syncytial virus prefusion F vaccine

RSVPreF3 respiratory syncytial virus prefusion F3 vaccine

RT-PCR reverse transcription polymerase chain reaction

SAE serious adverse event

SD standard deviation

SmPC Summary of Product Characteristics

Tdap tetantus, diphtheria, and acellular pertussis vaccine

UK United Kingdom

VE vaccine efficacy / vaccine effectiveness

VISION Virtual SARS-CoV-2, Influenza and Other respiratory viruses
Network

VPD vaccine-preventable disease

wGA weeks' gestational age

WHO World Health Organization
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WTP

willingness to pay
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1 Introduction

1.1 Background to the request

Respiratory syncytial virus (RSV) is a common pathogen and major contributor to
acute lower respiratory tract infection (LRTI) among infants, young children and
older adults. RSV is a seasonal virus; in temperate climates, outbreaks typically occur
during the winter months, with the virus continuing to circulate until early spring.()

RSV is typically a self-limiting disease in otherwise healthy individuals. In some
children, RSV may progress to bronchiolitis, pneumonia and laryngotracheitis
(alternatively referred to as ‘croup’). Children at highest risk of severe RSV-
associated lower respiratory tract disease (LRTD) include infants aged under six
months, premature infants (that is, infants born before 37 completed weeks of
gestation), children aged under two years with congenital heart or chronic lung
disease, children who are immunocompromised and children with respiratory or
neuromuscular disorders.® In older children and adults, symptoms are generally
either absent or confined to the upper respiratory tract. However, older adults, those
who are immunocompromised, and those with certain chronic underlying medical
conditions, such as chronic obstructive pulmonary disease (COPD), congestive heart
failure (CHF), diabetes, and asthma, are also at increased risk of severe RSV-
associated LRTD.® Older adults residing in long-term care facilities (LTCFs) are
further identified as an important subset of the older adult population with increased
susceptibility to infection and severe disease outcomes due to a combination of risk
factors such as advanced age, multimorbidity, frailty and close living quarters which
can contribute to the spread of infection.

Historically, authorised interventions to reduce the burden associated with RSV were
limited to palivizumab (Synagis®), a short-acting monoclonal antibody which was
authorised by the European Medicines Agency (EMA) in 1999 for the immunisation of
the subset of infants and children aged up to two years at high risk of serious RSV-
associated LRTD.®) Since October 2022, a number of new interventions have been
authorised by the EMA for the protection of infants and older adults in the general
population. These can broadly be classified as:

= enhanced half-life monoclonal antibodies (EHL-mADbs) for the passive
immunisation of infants(®)

= RSV vaccines for the passive immunisation of infants through maternal
vaccination)

= active immunisation of adults.(7-9)
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Following a request from the Department of Health, HIQA completed a rapid HTA of
alternative strategies for the immunisation of infants and older adults against RSV in
Ireland, to inform an interim policy decision on the most appropriate immunisation
strategy for the 2025/26 season. The rapid HTA was published in August 2024.(10)
For the 2024/25 season, the HSE implemented a publicly-funded Pathfinder
Programme, which offered immunisation with the long-acting mAb, nirsevimab, to all
infants born between September 2024 and February 2025.(11) Immunisation with
nirsevimab was also extended to infants and children up to two years of age at high
risk of severe disease who would previously have been eligible for palivizumab. The
Department of Health also requested that, following the completion of the rapid
HTA, HIQA conduct a full HTA of alternative strategies for the immunisation of
infants infant and older adults against RSV to inform a longer-term policy decision
(for the 2026/27 and subsequent RSV seasons).

1.2 Terms of reference

This HTA will be submitted as advice to inform decision making by the Minister for
Health and Health Service Executive (HSE) regarding immunisation against RSV in
Ireland. With consideration specifically to the immunisation of children aged less
than two years identified to be at high risk of severe disease, children aged less than
one year in the general population, and adults aged 65 years and older, the terms of
reference of this HTA are to:

= describe the forms of RSV immunisation authorised for use (that is, monoclonal
antibodies and RSV vaccines)

= describe the epidemiology and burden of disease associated with RSV in
Ireland

» describe the population-level immunisation strategies against RSV in EU/EEA
countries and the UK

= review the current evidence of the clinical effectiveness and safety of
authorised interventions indicated for protection against RSV

= review the methodology for economic modelling studies of RSV immunisation
strategies

= assess the cost effectiveness and budget impact of alternative RSV
immunisation strategies

= consider any potential organisational and resource implications of the
alternative RSV immunisation strategies

= consider any ethical, patient and social implications that RSV immunisation
strategies may have for individuals, the general public and the healthcare
system in Ireland
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= based on the findings of this assessment, provide advice to inform a decision
on the most appropriate RSV immunisation strategy for the 2026/27 RSV
season and subsequent seasons.

1.3 Overall approach

Following an initial scoping of the available evidence, the terms of reference of this
assessment were agreed between HIQA and the Department of Health. HIQA
appointed an evaluation team comprising staff from the HTA Directorate to carry out
the assessment.

HIQA convened an expert advisory group (EAG) comprising representation from
relevant stakeholders, including patient representation, decision makers, clinical
experts, public health experts and methodological expertise. The role of the EAG is
to inform and guide the process, provide expert advice and information, and to
provide access to data where appropriate. A full list of the membership of the EAG is
available in the EAG membership section of this report.

The terms of reference for the EAG are to:

= contribute to the provision of high-quality and considered advice by HIQA to
the Department of Health

= contribute fully to the work, debate and decision-making processes of the
group by providing expert guidance, as appropriate

= be prepared to provide expert advice on relevant issues outside of group
meetings, as requested

= provide advice to HIQA regarding the scope of the analysis

= support the Evaluation Team led by HIQA during the assessment process by
providing expert opinion and access to pertinent data, as appropriate

= review the project plan outline and advise on priorities, as required

= review the draft report from the Evaluation Team and recommend
amendments, as appropriate

= contribute to HIQA’s development of its approach to HTA by participating in an
evaluation of the process upon the conclusion of the assessment.

The protocol of the HTA, which outlined the terms of reference and the methodology
for the HTA, was circulated for review by the EAG. Following incorporation of
feedback from the EAG, the protocol was published on the HIQA website on 28
January 2025.(2) For this HTA, two EAG meetings took place. The draft chapters of
the HTA were circulated to the EAG in advance of the meetings and discussed at the
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meetings. Following revisions, as appropriate, a draft report was prepared for public
consultation. After the public consultation, a final draft version of the report and the
advice to the Minister for Health and HSE will be circulated for review by the EAG.
The report will then be submitted to the Board of HIQA for approval. Following its
approval, the completed assessment will be submitted to the Minister for Health and
HSE as advice, and published on the HIQA website.
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2 Description of Technology

Key Points

Respiratory syncytial virus (RSV) is a highly contagious virus that is
transmitted through airborne respiratory droplets, such as by coughing,
sneezing or breathing. Primary infection with RSV can cause lower
respiratory tract disease (LRTD) in infected individuals.

In Ireland, where RSV has been a notifiable disease since 2012, the RSV
season typically lasts about six months, running from approximately
September/October through February/March.

In healthy individuals, infection with RSV is usually self-limiting and can be
managed without medical attendance. However, in those at increased risk
of RSV-related disease, such as infants and older adults, RSV infection can
cause more severe illness and lead to hospitalisation or even be fatal.

Non-pharmacological strategies for preventing RSV infection include
encouraging behaviours to reduce virus transmission, such as limiting social
contacts for symptomatic individuals, and practicing good hand and
respiratory hygiene.

As of October 2025, three pharmaceutical interventions are authorised, or
have had a positive recommendation for authorisation for the passive
immunisation of the general population of infants against RSV-related LRTD
in Europe:

- Nirsevimab (Beyfortus®) and clesrovimab (Enflonsia®) are extended
half-life monoclonal antibodies (EHL-mABs), which are administered
by intramuscular injection to the infant, with a single dose sufficient
to confer protection against RSV for that season.

- RSVpreF (Abrysvo®) is a recombinant bivalent vaccine, which is
administered to pregnant women between 24 and 36 weeks’
gestation to provide passive protection of infants from birth to six
months of age through transplacental antibody transfer.

Considering specifically the subset of infants and children aged up to two
years at high risk of serious RSV-associated LRTD, the short-acting
monoclonal antibody palivizumab (Synagis®) has been authorised by the
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EMA since 1999, with nirsevimab also authorised for this cohort since June
2024.

Considering the target adult population in this HTA (adults aged 65 years
and older), as of October 2025, there are three vaccines authorised in
Europe for their active immunisation against RSV-related LRTD:

- recombinant bivalent vaccine, RSVpreF (Abrysvo®)
- recombinant adjuvanted vaccine, RSVPreF3 (Arexvy®)
- RSV mRNA vaccine (mRESVIA®).

With the exception of palivizumab, all currently-authorised RSV
interventions are subject to additional monitoring requirements by the
European Medicines Agency, owing to the fact that they contain new active
substances, and are new biological medicines.

In Ireland, as a temporary measure for the 2024/25 RSV season, the HSE
implemented a publicly-funded Pathfinder Programme, which offered
immunisation with nirsevimab to all infants born between September 2024
and February 2025. Nirsevimab was also offered to all infants at high-risk of
severe RSV disease and previously eligible for palivizumab, including those
born prior to the start of the RSV season, as well as all children at high risk
of RSV disease entering their second RSV season. The programme has
continued for the 2025/26 RSV season with an expansion of the eligible
cohort to include a catch-up programme for infants aged less than six
months entering their first RSV season. As of September 2025, no RSV
maternal vaccine or older adult immunisation programme is in place.

A review of nationally-funded immunisation programmes against RSV
among EU/EEA countries and the UK was carried out, with the following
summarising the funding arrangements as of 19 November 2025:

- Twenty-two countries, including Ireland, have publicly-funded
immunisation programmes against RSV for the general infant
population, with differences noted between the programmes:

= Seventeen countries, including Ireland, fund nirsevimab for
those born during the RSV season, of which 15 also provide a
catch-up for infants born outside the RSV season, with
countries differing with regard to the eligibility criteria for the
catch-up cohort.
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- Two programmes fund vaccination only for those at increased risk of
severe disease, specifically Denmark (aged =60 years with COPD)

= Twelve countries fund the maternal vaccine either as an
alternative to nirsevimab (Cyprus, Belgium, France, Italy,

Liechtenstein, Luxembourg) or as their only option (Denmark,

Greece, Poland, Romania, Slovenia and the UK). Eight

countries (Cyprus, Czech Republic, Belgium, France, Greece,
Denmark, Liechtenstein and Luxembourg) restrict eligibility
based on the expected due date while two (Slovenia and the

UK) offer year-round vaccination. No such eligibility

information was identified for Italy or Romania. The countries

also differ with respect to the recommended timing of
maternal vaccination.

Eight countries (Belgium, Cyprus, Denmark, France, Germany,
Greece, Poland and the UK) and the Italian region of Sicily, were
identified as funding RSV vaccination for older adults. The

programmes differ in terms of the RSV vaccine(s) offered and the

population eligible for vaccination:

= Two programmes have age-based criteria only, with Poland
funding vaccination for all those aged 65 years and older and
the UK funding vaccination for those turning 75 years (with an
additional one-year catch-up for those aged 75 to 79 years in

2024).

» Five programmes fund vaccination for all those aged 75 years

(Sicily) or 75 years and older (Cyprus, France, Germany,
Greece) in addition to having risk-based funding for those

aged either 60 years and older (Cyprus, Germany, Greece,
Sicily) or 65 years and older (France), with differences noted

between programmes in terms of their risk-based criteria
(Cyprus: chronic disease or residing in a nursing home;
France: chronic respiratory or cardiac disease; Germany:
underlying disease or residing in a nursing home; Greece:

chronic disease; Sicily: health conditions or residing in a long-

term care facility (LTCF)).

and Belgium (aged =65 years who are residing in a LTCF or who
otherwise classified at increased risk).

are
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= Ttis likely that there will continue to be updates to national practices for the
2025/26 RSV season and subsequent seasons, as further evidence becomes
available for the authorised interventions and given the number of products
in development.

2.1 Introduction

The purpose of this chapter is to describe forms of immunisation authorised for use
in Ireland, to protect infants and older adults against respiratory syncytial virus
(RSV). This chapter provides a brief background of RSV’s potential as a pathogen to
cause disease, with further detail provided in Chapter 3 (burden of disease). This
chapter also provides a brief overview of the current treatment and prevention of
RSV in Ireland, as well as a summary of the latest international practice with respect
to the immunisation of infants and older adults against RSV in EU/EEA countries and
the UK. This chapter can be considered as an update to the corresponding chapters
in HIQA's Rapid HTA of immunisation against respiratory syncytial virus (RSV) in
Ireland, published in August 2024.(19 A more in-depth description of the pathology
of RSV can be found in Chapter 2 of the previously published rapid HTA.

2.2 Pathogen and disease

RSV is a common pathogen and major contributor to lower respiratory tract disease
(LRTD) in children and older adults. RSV is a negative sense, single-stranded
ribonucleic acid (RNA) virus belonging to the Orthopneumovirus genus of the family
Pneumoviridae.(t3) RSV has one serotype with two major antigenic subgroups, A and
B, with additional antigenic variability within RSV A and RSV B. This antigenic
variability (that is differences in proteins expressed by the virus subgroups) plays a
significant role in the virus’ potential to cause disease and evade the immune
system.(® Both RSV subgroups may co-circulate during a season, alternating in
predominance. A systematic review of the global distribution of RSV A and B
infections from 2022 found that RSV A has been the predominant strain in most
years, but regional and seasonal differences are common.* Of the 11 viral proteins
encoded by the RSV genome, the glycoprotein F, which is involved in fusion of the
viral envelope with the host cell membrane, is highly conserved across RSV A and B
subgroups.® As a result, glycoprotein F is the focus of existing pharmaceutical
interventions against RSV.

RSV infection occurs seasonally, typically during the winter months in temperate
climates.® In Ireland, where RSV has been a notifiable disease since 2012, the RSV
season typically lasts about six months, running from approximately
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September/October through February/March.(!>) RSV is a highly contagious
pathogen, with an estimated basic reproductive number of 3.0.(1®) It is transmitted
through contact with aerosolised viral particles generated through coughing and
sneezing, or from contaminated surfaces. The incubation period for RSV ranges from
four to seven days.® Infected individuals remain contagious as long as the virus is
being shed, with differences in the duration of the infectious period depending on
age, severity of infection and health status. In general, infants shed the virus for up
to 14 days in mild infections; however, the period during which virus is shed can be
extended for up to 3 to 4 weeks for young infants with severe infection or people
with compromised immune systems. Infants typically experience mild to moderate
nasal congestion and low-grade fever within a few days of exposure, followed by a
productive cough. Viral bronchiolitis is one of the most common viral ilinesses that
occurs in infants as a result of RSV infection. In older adults, the symptom profile is
similar to that seen in infants, although there is increased likelihood of lower
respiratory tract involvement.®

2.3 Treatment

In healthy individuals, RSV typically presents as a self-limiting disease. Most
symptoms of RSV are mild, such as a runny nose, coughing and sneezing. People
usually recover within 2 to 3 weeks without treatment or the need to see a GP.(17)
Hospitalisation may be necessary in more severe cases, or where dehydration or
serious secondary infection is suspected. Additional oxygen,> and or intravenous
(1V) fluids,*® may be required in such instances, while severe cases may also
require mechanical ventilation.(18)

In Ireland, there are currently no antivirals authorised for the treatment of LRTD
caused by RSV. As such, the mainstay of management focuses on infection
prevention and supportive therapy.(7: 19)

2.4 Prevention

To reduce transmission of RSV, measures such as maintaining good hand and
respiratory hygiene are encouraged, and those who suspect they may have RSV are
advised to isolate at home if they are symptomatic or feel unwell.(!”) In a hospital
setting, additional preventive measures could include avoiding overcrowding on
wards, managing RSV-positive patients in the same ward, ensuring appropriate
infection control measures are followed by staff, and restricting visiting where
necessary.(1°)
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2.4.1 Immunisation for prevention of severe RSV disease

Since October 2022, a number of pharmaceutical interventions have been authorised
by the European Medicines Agency (EMA) for the prevention of RSV-associated LRTD
in infants and older adults in the general population. These interventions are
described in Table 2.1.

As of October 2025, two interventions are authorised for the immunisation of infants
in the general population during their first RSV season: a maternal vaccine RSVpreF
(Abrysvo®)(?) which was authorised in August 2023 for the passive protection of
infants from birth through six months of age via maternal vaccination, and the
extended half-life monoclonal antibody (EHL-mADb) nirsevimab (Beyfortus®)®) which
was authorised in October 2022. A second EHL-mADb, clesrovimab (Enflonsia®),
received a positive recommendation for authorisation in September 2025.(29
Considering specifically the subset of infants and children aged up to two years at
high risk of serious RSV-associated LRTD, the short-acting monoclonal antibody
palivizumab (Synagis®) has been authorised by the EMA since 1999,() with
nirsevimab also authorised for this cohort since June 2024.(®) This subset includes
those requiring treatment for bronchopulmonary dysplasia, having
haemodynamically-significant congenital heart disease, or who were born at 35
weeks’ gestation or less and who are aged less than six months at the onset of the
RSV season.(19)

Considering the target adult population in this HTA, that is adults aged 65 years and
older, as of October 2025, there are three vaccines authorised by the EMA for the
active immunisation of this population: RSVpreF (Abrysvo®),(”) RSVPreF3
(Arexvy®),® and the RSV mRNA vaccine (mRESVIA®).(®) RSVpreF is indicated for
those aged 18 years and older and RSVpreF3 and the mRNA vaccine are authorised
for adults aged 60 years and older. RSVpreF3 is additionally authorised for those
aged 50 to 59 years at increased risk of severe disease.
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Table 2.1 Summary of the key characteristics of medicinal products authorised or recommended for authorisation
by the EMA for the immunisation of infants and older adults in the general population against RSV, as of

Trade name

17 October 2025
Beyfortus®(®) Enflonsia®() Abrysvo®: 22) Arexvy®®) MRESVIA®®)
Nirsevimab Clesrovimab RSVpreF RSVPreF3 Single-stranded 5’

Active
substance

Marketing
authorisation
holder

EMA
marketing
authorisation

Therapeutic
indication and
dose

(extended half-life
monoclonal antibody)

(extended half-life
monoclonal antibody)

(recombinant, bivalent
vaccine)

(recombinant, adjuvanted
vaccine)

capped mRNA encoding
the RSV glycoprotein F
stabilised in the
prefusion conformation
(mRNA vaccine)

Sanofi Winthrop Merck Sharp & Dohme | Pfizer Europe MA EEIG GlaxoSmithKline Moderna Biotech Spain
Industrie* Biologicals SA SL
31 October 2022 N/A~ 23 August 2023 06 June 2023 27 June 2024

Indicated for the
prevention of LRTD
caused by RSV in:

= neonates and
infants during their
first RSV season as
a single IM dose of:
- 50 mg (0.5mL) if
body weight
<5Kg
- 100mg (1mL) for
infants with body
weight >5Kg
= children up to 24
months of age who

Indicated for the
prevention of LRTD
caused by RSV in:

®" neonates and
infants during their
first RSV season

Indicated as a single IM
injection of 0.5mL for:

= passive protection
against LRTD caused
by RSV in infants from
birth through to six
months of age
following maternal
immunisation during
pregnancy

= active immunisation of
adults aged > 18 years
for the prevention of
LRTD caused by RSV.

Indicated as a single IM
injection of 0.5mL for
active immunisation for
the prevention of LRTD
caused by RSV in:

= adults aged > 60
years

= adults aged 50
through 59 years of
age at increased risk
for RSV disease.

Indicated as a single IM
injection of 0.5mL for:

= 3active immunisation
for prevention of
LRTD caused by
RSV in adults aged
= 60 years.
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remain vulnerable to
severe RSV disease
through their
second RSV season
as a single IM dose
of 200mg given as 2
x 100mg injections.

Pre-filled syringe

Pre-filled syringe

After reconstitution,

= After reconstitution,

Pre-filled syringe

containing one dose containing: one dose (0.5mL) one dose (0.5mL) containing one dose

of either: — 105mg contains: contains: (0.5mL) of:

- 50mg clesrovimab* — RSV subgroup A — RSVPreF3 — 50pg of RSV
nirsevimab¥ in in 0.7mL stabilised prefusion antigen*$, 120ug. mRNA* vaccine
0.5mL F antigen®, 60ug (nucleoside
(100mg/mL); or — RSV subgroup B modified)

— 100mg stabilised prefusion encapsulated in
nirsevimab¥ in F antigen®, 60ug lipid
imL nanoparticles.
(100mg/mL)

Hypersensitivity to the active substance or to any of the excipients

Serious = RSVpreF has not been

hypersensitivity studied in pregnant

reactions have been
reported following
nirsevimab
administration.
Anaphylaxis has also
been observed with
human
immunoglobulin G1
(IgG1) monoclonal
antibodies.

individuals less than 24
weeks of gestation.
Since protection of the
infant against RSV
depends on transfer of
maternal antibodies
across the placenta,
RSVpreF should be
administered between
weeks 24 and 36 of
gestation.
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Should be given with caution to individuals with thrombocytopenia or any coagulation disorder since bleeding or bruising may occur
following an intramuscular administration to these individuals.

Additional This medicine is or will be under additional monitoring owing to the fact that it is a new active substance and new biological medicine.(?®
monitoring

Key: EMA — European Medicines Agency; LRTD — lower respiratory tract disease; mRNA — messenger ribonucleic acid; N/A — not applicable; RSV — respiratory
syncytial virus

Notes: “On 18 September 2025, the Committee for Medicinal Products for Human Use (CHMP) adopted a positive opinion, recommending the granting of a
marketing authorisation for the medicinal product Enflonsia. *AstraZeneca AB led on development, and are responsible for the manufacture of nirsevimab
(Beyfortus®). Sanofi Winthrop Industrie are responsible for marketing activities and commercialisation of nirsevimab, and, as such, hold the marketing
authorisation for nirsevimab in Europe.(® 2% ¥Human immunoglobulin G1 kappa monoclonal antibody produced in Chinese hamster ovary (CHO) cells by
recombinant DNA technology. *Human immunoglobulin G1 kappa (IgG1k) neutralising monoclonal antibody with a triple amino acid substitution in the Fc
region which increases binding to the neonatal Fc receptor leading to an extended serum half-life. *Glycoprotein F stabilised in the prefusion conformation.
Produced in Chinese hamster ovary cells by recombinant DNA technology. SAdjuvanted with ASO1E containing: plant extract Quillaja saponaria Molina,
fraction 21, 25ug; and 3-O-desacyl-4-monophosphoryl lipid A from Salmonella minnesota, 25ug *Single-stranded 5’ capped mRNA encoding the RSV-A
glycoprotein F, stabilised in the prefusion conformation.
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2.4.2 Co-administration with other vaccines

Information on co-administration of RSV immunisations with other vaccines was
obtained from the summary of product characteristics (SmPC) for each product
published by the EMA as part of the relevant European Public Assessment Report.
This was supplemented by information from published summaries of opinion from
the Committee for Medicinal Products for Human Use and information communicated
by the marketing authorisation holders.

In each instance where information on concomitant administration with another
vaccine was identified, it was specified that separate syringes and different injection
sites should be used.

With regard to nirsevimab, no interaction studies have been performed.® However,
it is considered unlikely that nirsevimab, as a monoclonal antibody, would have
direct or indirect significant interaction potential, and it is not expected to interfere
with the active immune response to co-administered vaccines. As such, nirsevimab
can be given concomitantly with childhood vaccines.®

RSVPreF3 can be administered concomitantly with the following inactivated seasonal
influenza vaccines: standard dose unadjuvanted, standard dose adjuvanted, and
high dose unadjuvanted. Compared with separate administration, numerically lower
neutralising titres for RSV A and B and haemagglutination inhibition titres for
influenza A and B were observed, although this was not consistent across studies,
and the clinical relevance of these findings is unknown.(®

RSVpreF can be administered concomitantly with:(”)

= seasonal influenza vaccines, either standard dose adjuvanted or high dose
unadjuvanted

= COVID-19 mRNA vaccines, with or without high dose unadjuvanted influenza
vaccine administered concomitantly.

A minimum interval of two weeks is recommended between administration of
RSVpreF and administration of a tetanus, diphtheria and acellular pertussis (Tdap)
vaccine. A lower immune response to the pertussis components was noted on co-
administration compared with separate administration; however, the clinical
relevance of this finding is unknown.

With regard to the RSV mRNA vaccine, the SmPC states that no interaction studies
with other medicinal products have been performed, and concomitant administration
of this vaccine with other vaccines has not been studied.®) Based on data from co-
administration studies that were presented to the US Advisory Committee on
Immunization Practices (ACIP), the updated 2024 ACIP recommendations suggest



that administration of RSV vaccines with other adult vaccines during the same visit is
acceptable.(®)

2.4.3 Strategies for prevention of RSV in Ireland

NIAC recommendations for immunisation against RSV in infants

In October 2023, the National Immunisation Advisory Committee (NIAC) published
recommendations for the passive immunisation of all infants against RSV during their
first RSV season.(2® It was noted that both nirsevimab and the maternal vaccine
(RSVpreF) had acceptable safety and efficacy profiles, with no preferential
recommendation regarding the choice of RSV passive immunisation strategy.
However, NIAC did recommend that nirsevimab should replace palivizumab for
infants and children aged between 1 to 2 years who were eligible to receive
palivizumab.

In April 2024, NIAC published updated recommendations in relation to the
immunisation of infants with nirsevimab for the 2024/25 RSV season and
summarised these in Chapter 18a (updated in July 2024) of the NIAC Immunisation
Guidelines.(?7: 28)

In this update, they recommended the passive immunisation with nirsevimab of:

= all infants born during the RSV season, preferably prior to discharge home
from a maternity hospital

= high-risk infants (eligible for palivizumab) aged 12 months or younger at the
start of their first RSV season.

NIAC advised that these two groups of infants should be prioritised for nirsevimab in
the event of short supply or programmatic limitations. They also advised that
nirsevimab administration take place prior to the start of the RSV season for all
recommended groups born outside of the RSV season; additional risk groups
recommended to receive passive immunisation with nirsevimab included:(27: 28)

* infants aged six months or younger at the start of the RSV season

= all ex-preterm infants aged younger than 24 months with chronic lung disease
in their second RSV season

= infants who will be severely immunocompromised during the RSV season, in
consultation with their treating specialist

= newborns with prolonged hospitalisation from birth, administered before
discharge from hospital if being discharged during or shortly before the RSV
season.
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NIAC advised that if no catch-up programme was planned, an earlier start to the
programme should be considered to capture those who will be aged under three
months at the peak of the RSV season with the definitive end date for the
programme determined by levels of circulating RSV.(27: 28)

NIAC recommendations for immunisation against RSV in older adults

In October 2023, NIAC recommended vaccination for adults aged 65 years or older
with either RSVPreF3 or RSVpreF, advising that vaccine administration should aim to
take place prior to the anticipated start of the RSV season, where possible. The
groups to be prioritised, in case of limited vaccine supply, were those at high risk of
RSV disease, namely:

= older adults of more advanced age
» those with significant comorbidities
= older adults living in long-term care facilities.

Of note, these recommendations were published prior to the EMA issuing marketing
authorisation for the RSV mRNA vaccine (mMRESVIA®) in August 2024.(26)

In October 2025, NIAC published updated recommendations for this cohort which
considered updated epidemiology and pharmacovigilance data related to these
vaccines.(?®) NIAC considered the vaccines to be generally well tolerated, with some
uncertainty over potential serious adverse events like Guillain-Barré Syndrome,
although it was noted that these events remain rare. NIAC also advised that
uncertainty around how long protection lasts supports vaccinating individuals just in
advance of the age of highest likely risk. Given the potential for very rare adverse
events and the uncertainty about duration of protection and effect of revaccination,
NIAC concluded that the greatest benefits of RSV vaccines are expected in the oldest
adults and those with risk factors, due to their higher disease burden. For adults
aged 60 to 74 years, especially those without risk factors, NIAC noted that the
benefits are less clear as the burden of RSV disease in adults increases with
increasing age and is highest in those 75 years of age and older. The epidemiology
of RSV and the burden of disease in Ireland is explored in Chapter 3 and the clinical
efficacy, effectiveness and safety of the RSV vaccines are reviewed in Chapter 4 of
this HTA.

The updated NIAC recommendations advise vaccination with either RSVPreF3,
RSVpreF, or the RSV mRNA vaccine of:

= older adults aged 75 years or older
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= older adults aged 60 to 74 years with any additional risk factors for severe
RSV disease

= older adults aged 60 years and older living in long-term care facilities.

NIAC advise that a single dose is recommended as the need for booster doses has
not yet been established.

Pathfinder

During the 2024/25 RSV season, the HSE implemented a publicly-funded Pathfinder
Programme, which offered immunisation with nirsevimab to all infants born between
September 2024 and February 2025.(11) All infants at high-risk of severe RSV disease
previously eligible for palivizumab including those born out of RSV season that is,
those born between the end of March 2024 and the beginning of September 2024,
as well as all children at high risk of RSV disease entering their second season (year
two of their life), were also offered nirsevimab.(3® More information regarding the
2024/25 RSV season in Ireland, and preliminary results from the Pathfinder
Programme, are provided in Chapter 3. The RSV 2.0 Immunisation Pathfinder
Programme is being provided for the 2025/26 RSV season and the eligible cohort
has been expanded to include a catch-up for infants aged less than six months
entering their first RSV season. The programme also provides for the continued
immunisation of children who are severely immunocompromised or ex-preterm with
chronic lung disease aged less than 24 months during the RSV season.(31) As of
September 2025, no RSV maternal vaccine or older adult immunisation programme
is in place.

2.4.4 Strategies for the prevention of RSV internationally

In HIQA's rapid HTA of immunisation against RSV in Ireland,'® published on 12
August 2024, a review of international practice regarding immunisation of infants
and older adults against RSV in EU/EEA countries and the UK was conducted, with
searches up to 1 July 2024. The section in this current report provides a summary of
nationally-funded immunisation programmes against RSV among countries of the
EU/EEA and the UK, as of 19 November 2025.

To gather information on nationally-funded programmes, the websites of ministries
of health, state medicines agencies and public health agencies in EU/EEA countries
and the UK were searched on 15 September 2025. The search was updated again on
the 19 November 2025 after cross checking against a published European Centre for
Disease Prevention and Control (ECDC) assessment.(32)

Google Translate and or DeepL Translate professional software were used to obtain
translations of non-English sources.(33:34)
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Publicly-funded immunisation against RSV for infants in EU/EEA countries
and the UK as of 19 November 2025

As outlined in Table 2.1, there are three forms of immunisation against RSV which
are currently authorised or have had a positive recommendation for authorisation in
Europe for the general infant population: nirsevimab, authorised in October 2022,(©)
clesrovimab, which received a recommendation for authorisation on 18 September
2025(29), and RSVpreF (subsequently referred to in the context of maternal
vaccination as the maternal vaccine), authorised in August 2023.() Table 2.2 lists
the relevant countries for which information was identified with respect to national
immunisation programmes against RSV for the general infant population, including
the cohorts identified as eligible to receive immunisation against RSV.

As of 19 November 2025, 17 countries, including Ireland, were identified as funding
(or reimbursing) nirsevimab as part of an immunisation programme against RSV.(11
29, 35-49) Of these 17 countries, all provide immunisation for those born during the
RSV season, and all except Greece and Sweden include some degree of a catch-up
programme. Thirteen countries offer a catch-up for all infants(2% 32, 35, 37, 42, 50-52) or
those aged six months or less(40: 4> 53,54) in the general population entering their first
RSV season. In Portugal, catch-up before the season is limited to infants born since
the previous June,®® while in Finland, infants in risk groups are prioritised and it is
stipulated that administration of nirsevimab to healthy infants born during the
season along with a catch-up for those under three months old is dependent on
obtaining sufficient stock.(6

Twelve countries were identified as funding the maternal vaccination of pregnant
women to passively protect infants against RSV. (2% 32, 37, 40, 52, 56-62) Of these
countries, six (Denmark, Greece, Poland, Romania, Slovenia and UK) offer only the
maternal vaccine, and do not fund a nirsevimab programme, (32 56-59, 61) while six
countries (Cyprus, Belgium, France, Italy, Liechtenstein, Luxembourg) fund both the
maternal vaccine and nirsevimab as alternate strategies.(2% 37. 40, 47, 52, 60, 62) G|ovenia
and UK offer year-round RSV maternal vaccination programmes.(®6: 57) Cyprus,
Greece, Denmark, France, Luxembourg are funding the maternal vaccine for those
with an expected due date during the RSV season(32 37, 40, 59, 63) while Belgium
specify it is for those with an expected due date between September and March.(2?
Liechtenstein is funding administration of the vaccine between October and
February, for those with an expected due date is before the end of March.(2) Italy
and Romania are noted to include the maternal vaccine in the national vaccination
schedule from the 2025/26 RSV season onwards, but no further details were
identified.(32 60) The countries differ with respect to the recommended timing of the
maternal vaccination. While in Poland and Slovenia vaccination is recommended as
per the EMA authorised timing between 24 to 36 weeks’ gestation, other countries
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recommend a shorter administration window. In Belgium, vaccination is
recommended between 28 and 36 weeks’ gestation; in Cyprus, Denmark, France,
Greece, Liechtenstein and Luxembourg vaccination is recommended between 32 and
36 weeks’ gestation; and in the UK vaccination is recommended from 28 weeks’
gestation (with no upper limit noted).

As listed in Table 2.2, several countries specify that infants and or children aged less
than two years of age considered to be at increased risk of RSV-related disease are
eligible to receive nirsevimab as part of their respective immunisation programmes.
The eligible cohorts differed across countries. Conditions that categorise an infant as
of increased risk (where identified) are included in appendix A2.1. In addition, as
described in the rapid HTA published in August 2024, it is possible that other
countries continue to fund palivizumab for children up to two years of age at high
risk of severe RSV-related disease, and or may fund nirsevimab for this cohort, but
do so outside of a specific immunisation programme.
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Table 2.2 Summary of nationally-funded practices with respect to immunisation against RSV in the general infant
population aged less than two years in EU/EEA countries and the UK, as of 19 November 2025

Country Nirsevimab Maternal Vaccine Additional notes

Austria(35 64)

Belgium(2* 65)

Born during RSV season

Catch-up for those born April
through September (fromFebruary
2025)

Children at risk age <24 months

Newborns were immunised starting from December
2024. A catch-up was delayed due to stock
availability.

From 30 January 2025, infants <5Kg who did not
receive prophylaxis after birth were also eligible
(usually those born from November 2024 onwards).

Infants >5 Kg (who require a higher dosage) were
eligible to receive prophylaxis from mid-February
2025.

Born during RSV season

Catch-up for those born from 19
February 2025 through September
2025 administered before start of
first RSV season

Premature infants residing at NICU
(<13 months old and born before
February 19, 2025) that did not
previously receive nirsevimab
Children at risk aged <24 months*

28-36 weeks' gestation

Due date between
September and March

Nirsevimab reimbursed for a trial period of two
years (RSV seasons 2024/25 and 2025/26)

Catch-up during the previous 2024/25 season
included infants born from April 2024 through
September 2024.

The maternal vaccine is almost fully reimbursed as
of 01 January 25. The patient cost is €12 or €8 if
eligible for increased reimbursement.

If the maternal vaccine is chosen, the newborn is
generally” no longer eligible for reimbursement of
nirsevimab.

Born during RSV season
Catch-up for infants entering their
first RSV season

32-36 weeks' gestation

Due date during season

RSV vaccine is for pregnant women is listed in the
National Vaccination Programme for adults from
2024.




Denmark(58: 63
66)

Finland (6 67,
68)

France(37: 69)

The Cyprus Health Ministry announced the inclusion
of nirsevimab in the state health system on the 3
October 2025.

®=  Born during RSV season
= Catch-up for infants entering their
first RSV season

The Czechia State Institute for Drug Control had a
positive decision for reimbursement of nirsevimab
the Czechia State Institute for Drug Control on 30™
April 2025 with a positive decision for
reimbursement of nirsevimab.

32-36 weeks' gestation

Due date between July
and March

The maternal vaccine has been funded from
October 2025.

On 29 January 2025, the Danish Medicines Council
previously recommended nirsevimab for premature
infants and infants at increased risk.

However the manufacturer would not supply
nirsevimab in Denmark as it was not recommended
for the majority of infants.

= Born during RSV season

= Catch up for those <3 months old
during RSV season

= <12 months with increased risk*

It was noted that for the 2025/26 season
nirsevimab is prioritised for infants <12 months
who are in a risk group.

Only if stock availability is sufficient, will it also be
administered to infants born during the season and
infants <3 months of age at the beginning of the
season.

= Born from 1 September 2025 until
the end of the RSV season

= Catch-up in September for children
born between February and
August 2025.

= Children at risk aged <24 months

32-36 weeks’ gestation

Due date during season

Catch-up during the previous 2024/25 season
included infants born those born after 1 January
2024.

Nirsevimab is free in the maternity ward. If
collected in a pharmacy the cost is 30% reimbursed
by national health insurance and the remainder
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Germany(%
50)

Greece(#8: 5%
70)

Iceland(“6: 54

Ireland( 30,
53)

Ttaly(43 51 60,
71)

may be covered by supplementary health insurance
companies.

Born during RSV season
Catch-up for infants born from
April through September (<6
months)

In children with known risk
factors, the use of palivizumab or
nirsevimab can be decided on an
individual basis.

Since June 2024, the Standing Committee on
Vaccination (STIKO) has recommended a single
dose of nirsevimab before or in their 1st RSV
season for the included cohorts. Immunisations are
covered by all health insurance providers if
recommended by the STIKO.

Born during RSV season

Infants aged <6 months with risk*
for severe RSV infection and a
mother who was not vaccinated
Infants and children aged 6 to <24
months with risk* for severe RSV
infection

Between 32-36+6
weeks’ gestation

Due date between
October and March

The maternal vaccine has been funded from March
2025. It is noted that revaccination may be
necessary in subsequent pregnancies.

Newborns whose mothers were not vaccinated
against RSV during pregnancy are eligible for
nirsevimab from October 2025.

All infants <6 months from X Nirsevimab to be offered for the 2025/26 and

October 2025 until the end of the 2026/27 seasons. At the end of the contract for the

winter purchase of the antibody in 2027, the impact will be
assessed.

Born during RSV season The second year of Pathfinder expanded the eligible

Catch-up for babies <6 months at X cohort to include a catch-up with appointments

the start of RSV season
<24 months previously eligible for
palivizumab

available during September until the first week in
October 2025. Additional clinics offered from 17
November to 12 December 2025.

Born between October and March
Catch-up for those born from April
2025 to September 2025 to be
administered in October 2025.
<24 months with risk factors.

From the 2025/26 RSV
season included in the
national vaccination
schedule

During the 2024/25 season nirsevimab was offered
to infants born from November 2024.

Catch-up during the previous 2024/25 season
included infants born those born up to 100 days
before November 2024.
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Liechtenstein
(39, 52, 72)

Luxembourg*
)

The

Netherlands
(45, 73)

Poland(32 61)

Portugal(4! 55
74)

The Minister of Health advised that two regions,
Sicily and Molise, have already initiated maternal
vaccination on their own initiative, and from the
2025/26 RSV season the maternal vaccine will be
included in the national vaccination schedule.

Born during RSV season

Catch-up for infants born from
April through September (<6
months)

<24 months beginning their
second RSV season with increased
risk*

Between 32-36 weeks’
gestation

Administration between
October and February, if
due date is before the
end of March.

Liechtenstein follows the Swiss immunisation
schedule. The maternal vaccine was approved for
reimbursement from July 2025.

Born during RSV season

Catch-up for those <6 months old
during the RSV season

<24 months with increased risk*

32-36 week’s gestation

Due date during season

Born from 8 September 2025 to
the end of the RSV season
Catch-up for babies born April
2025 in September 2025 before
the start of the RSV season

Funded immunisation with nirsevimab began in the
2025/26 season.

From 2026 onwards, it is intended to offer passive
immunisation to all infants <12 months at the start
of the RSV season

24-36 weeks' gestation

Due date during season

The maternal vaccine is free since August 2025

Born between 16 September 2025
and 31 March 2026

Catch-up for children born
between 1 June and 15 September
2025.

During the 2024/25 season nirsevimab was offered
to infants born from August 2024 through March
2025.

Pre-term infants born from January 2024 through
July 2024 were eligible during the 2024/25 season.
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= <24 months with increased risk* Pre-term infants born from April 1 and May 31,
entering their first or second RSV 2025 were eligible during the 2025/26 season or
season born between 1 January and 31 March 2025, if not

been previously immunised.

Funding was expanded during the 2025/26 season
to include a catch-up.

X Details of the The ECDC reported in November 2025 that
programme were not Romania has implemented a fully funded RSV
identified. vaccination for pregnant women.

The report advises that the timing of the
programme (year-round or seasonal) is still under
discussion.

Information on the recommended gestational
timing of vaccination during pregnancy was not

provided.
Slovenia(7) X 24-36 weeks' gestation The maternal vaccine is free since September 2024
via compulsory health insurance to pregnant
Year-round women
T EILRSEEEEOR 1n order of priority:
= All premature babies (<35 wGA) X
aged <12 months at the start of
the RSV season
= Children aged <24 months at
increased risk*
= All children born from April 2024
through March 2025, beginning in
October 2024 (to be repeated for
2025/26)
UL ISAROBN = Born from 10 September 2025 Funded immunisation with nirsevimab began in the
during the RSV season X 2025/26 season.
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United >28 weeks' gestation The maternal vaccine is free since September 2024
Kingdom (56) X

Year-round Although not funded for healthy infants, the Joint
Committee on Vaccination and Immunisation
advised on 1st February 2023 that palivizumab
should be replaced by nirsevimab for the currently
eligible cohort.

Key: NICU — Neonatal Intensive Care Unit; RSV — respiratory syncytial virus; wGA — weeks’ gestational age.

Note: RSV season can vary yearly in different countries. It commonly circulates in Europe from September/October to February/March.

*Conditions that categorise an infant as of increased risk (where identified) are included in appendix 2.1. ~Administration of nirsevimab to infants born from
vaccinated mothers could be considered in cases of infants with sufficiently increased risk for severe RSV disease, infants from vaccinated mothers born
within the two weeks following administration, pregnant women expected to have an inadequate immune response to vaccination or decreased
transplacental antibody transfer and infants who have undergone cardiopulmonary bypass or neonatal blood exchange leading to loss of maternal antibodies.

Page 69 of 660



Draft health technology assessment of RSV immunisation strategies

Health Information and Quality Authority

WHO position paper on immunisation to protect infants against RSV

Recommendations on the use of maternal RSV vaccines and extended half-life RSV
monoclonal antibodies to prevent severe RSV disease in infants were issued by the
World Health Organization (WHO) Strategic Advisory Group of Experts on
immunisation in September 2024.78) Following the meeting, a position paper on
immunisation to protect infants against RSV was published in May 2025.(9) While
the WHO recommends that all countries introduce products for the prevention of
severe RSV disease in young infants, it notes that decisions to use maternal RSV
vaccination and or long-acting mAbs should consider factors such as cost, cost
effectiveness, financing, supply, anticipated coverage and feasibility of
implementation within the existing health system. For countries deciding to use the
maternal vaccine as the primary preventive strategy, the WHO recommends
administering a single dose of RSVpreF in the third trimester of pregnancy, as
defined in the local context (=28 weeks’ gestation in most settings). No upper limit
of week of gestation for vaccination is recommended except for women in active
labour. It advises that although a year-round approach is likely to enhance
programmatic feasibility, in countries with documented clear and consistent seasonal
peaks in RSV circulation, a seasonal approach can be considered on the basis of
programmatic and cost considerations. For countries deciding to use an extended
half-life monoclonal antibody as the primary preventive strategy, WHO recommends
a single dose at birth, or at the earliest opportunity thereafter if year-round
administration is adopted. In a seasonal approach, administration of a single dose of
an extended half-life monoclonal antibody is recommended for infants and should
begin shortly before the start of the RSV season, as well as at birth or the earliest
opportunity thereafter for infants born during the RSV season. While noting that the
greatest impact in preventing severe RSV disease will be achieved by administering
the monoclonal antibody to infants aged less than six months, the WHO advises that
there is still potential benefit among infants up to 12 months of age.

Publicly-funded immunisation against RSV in older adults in EU/EEA
countries and the UK as of 19 November 2025

Considering the target population for this HTA (adults aged 65 years and older), as
outlined in Section 2.4.1, as of 15 September 2025 there are three available vaccines
authorised for the prevention of LRTD caused by RSV: RSVPreF3 (Arexvy®),®)
RSVpreF (Abrysvo®),(”) and Respiratory Syncytial Virus mRNA vaccine
(MRESVIA®),©),

As listed in Table 2.3, as of 19 November 2025, eight countries (Belgium, (€9
Cyprus,®2 Denmark,® France,82 Germany®3), Greece,® Poland®) and the UK®®))
and the region of Sicily in Italy were identified to publicly fund RSV vaccination for
older adults, with two of these (Belgium and Poland) newly offering vaccination for



the 2025/2026 season. While three countries (France, Germany, Greece) fund
vaccination with any of the three authorised vaccines, information for Poland and the
Italian region of Sicily suggest that only RSVpreF or RSVPreF3 are funded, although
it is noted that the Sicilian decree was published prior to the authorisation of the
RSV mRNA vaccine. Two countries (Denmark and Belgium) fund RSVPreF3 while the
UK funds only RSVpreF. Information with regard to which RSV vaccines are funded
in Cyprus was not identified.

The cohorts eligible to receive RSV vaccination differed across the countries, with
only two countries (Poland and the UK) using age-based criteria only. Poland is the
only country identified as funding vaccination for the general population aged 65
years and older. In the UK, since 1 September 2024, free RSV vaccination with
RSVpreF vaccine is offered to adults turning 75 years old.(*®) A once-off catch-up
campaign for those already aged 75 to 79 years old on 1 September 2024 was
undertaken for the first year of the programme.

Five of the programmes offer vaccination to all those aged 75 years (Sicily) or 75
years and older (Cyprus, France, Germany, Greece) in addition to providing funding
for those with risk factors for severe disease aged 60 years and older (Cyprus,
Germany, Greece, Sicily) or 65 years and older (France). Differences were noted
between countries in terms of these risk factors. For example, France limits eligibility
to those with chronic respiratory or cardiac disease while Cyprus includes those with
chronic disease or residing in a nursing home; Germany includes those with
underlying disease or residing in a nursing home; Sicily includes those with health
conditions or residing in a long-term care facility; and Greece includes those with
chronic disease.

Two countries fund vaccination only for subsets of the older adult population with
specific risk factors. That is, Denmark funds vaccination for individuals aged 60 years
or older with chronic obstructive pulmonary disease (COPD),®1) while Belgium funds
vaccination for adults aged 65 years and older who are residing in a LTCF or who
are classified as at increased risk.(€0

The focus of this section has been countries in which nationally-funded immunisation
programmes for RSV vaccination were identified. There may be additional countries
in which RSV vaccination may be available on an individual basis at full or partial
reimbursement, such as in the Czech Republic, where partial reimbursement is
available for individuals through health insurance,(®> 86) or where vaccination is
additionally partly funded for another group (for example, Poland where a 50%
discount is available on the cost of these vaccines for those aged 60-64 years).()
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Table 2.3 Summary of nationally funded practices with respect to immunisation against RSV in older adults in
EU/EEA countries and the UK, as of 19 November 2025

Eligible groups Conditions classified as increasing risk RSVPreF RSVPreF3 RSV mRNA
(Abrysvo®) (Arexvy®) vaccine
(mRESVIA®)
Belgium(&0) 265 years and Chronic respiratory disease, chronic heart failure with NYHA class
residing in a IT — 1V, chronic kidney disease with KDOQI score 3-5, diabetes,
LTCF obesity (with body mass index > 30) and immunodeficiency due X
>65 years with to disease or treatment.
increased risk
Cyprus(62) >75 years Chronic cardiovascular disease (e.g., heart failure, coronary artery
>60 years with disease, or congenital heart disease, excluding isolated arterial
increased risk or | hypertension). Chronic lung or respiratory disease (e.g., COPD,
living in a emphysema, asthma, interstitial lung disease, or cystic fibrosis).
nursing home End-stage renal disease or dependence on dialysis or other renal
replacement therapy. Diabetes mellitus complicated by chronic
kidney disease, neuropathy, retinopathy, or other end-organ
damage or requiring treatment with insulin or more than 2 *
antidiabetic tablets. Neurological or neuromuscular diseases
causing impaired airway clearance or respiratory muscles
weakness (e.g., dysphagia after stroke, amyotrophic lateral
sclerosis, or muscular dystrophy). Chronic liver disease (e.g.
cirrhosis). Chronic hematologic conditions (e.g. sickle cell disease
or thalassemia). Severe obesity (body mass index 240 kg/m2).
Moderate or severe immunodeficiency. Nursing home residence.
Denmark(®) >60 years with | N/A X
COPD
France(® >75 years Chronic respiratory pathologies (particularly COPD) or cardiac
>65 years with pathologies (particularly heart failure) likely to decompensate v'§
increased risk during an RSV infection.
Germany® >75 years Serious underlying disease including severe forms of chronic
& >60 with respiratory diseases, chronic cardiovascular and kidney diseases,
increased risk or | chronic neurological and neuromuscular diseases, hemato- v
living in a oncological diseases, diabetes mellitus (with complications) and
nursing home severe congenital or acquired immunodeficiency.




Greece®%88) | »  >75yvears Chronic serious cardiovascular diseases; chronic respiratory

= 60-74 with diseases; chronic renal failure stage 4 or 5 (on dialysis); diabetes
increased risk mellitus with target organ damage; severe morbid obesity with
BMI >40Kg/m2; moderate or severe immunosuppression;
neurological or neuromuscular conditions that affect swallowing or v v v

the cough reflex, or cause weakness of the respiratory muscles;
chronic liver failure; severe hemoglobinopathies; residing in
institutions for the chronically ill or elderly care units; another
chronic disease or condition where, in the judgement of the
treating physician, RSV may cause serious illness or complications.

Italy = 75 years COPD and bronchial asthma, following a risk assessment by a
(Region of = >60 with health professional; previous serious lower respiratory tract
Sicily)(®*-91) increased risk infections, caused by an agent other than RSV; type I or type II
diabetes mellitus, subject to risk assessment by a health
professional; cardiovascular disease, subject to risk assessment by v v NI~

a health professional; congenial/acquired immunodeficiency or
expecting immunosuppressive therapy; chronic renal failure and
on dialysis; living in long-term care facilities for people with
physical and or mental disabilities.

Poland(61) = >65 years N/A

v v X

Upited = 75 years N/A

Kingdom(®) =  Catch up 75-79 ’ ” "
years¥

Key: BMI — body mass index; COPD — chronic obstructive pulmonary disease; KDOQI — kidney disease outcomes quality initiative; N/A — not applicable;
NYHA — New York Heart Association; NI — not identified; RSV — respiratory syncytial virus

Note: Reimbursed in Denmark, France, Italy and Greece; covered by health insurance providers in Germany (as recommended by STIKO Standigen
Impfkommission [Standing Committee on Vaccination]) and free in the United Kingdom for eligible groups. Poland introduced funding of the older adult
vaccine for those over 65 from August 2025 and with a 50% discount for those aged 60-64 years.

¥A one-off catch-up campaign for those already aged 75 to 79 years old on 1 September 2024 for the first year of the programme.

SApproved for reimbursement in October 2024.

~Decree by the Health Councillor was published on 11 June 2024, prior to the authorisation of the RSV mRNA vaccine in Europe.

* Information on which specific RSV vaccines were funded was not obtained.
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2.5 Discussion

RSV is a highly transmissible respiratory infection.(!>) Certain populations are at a
higher risk of LRTD and associated complications following RSV infection, including
infants, young children and older adults, and those with compromised immune
systems or with certain co-morbidities of the heart and lungs.(>) Given the seasonal
nature of RSV transmission, and potential for co-infection with other respiratory
diseases, the seasonal burden on healthcare systems can be considerable.®2 93)
Immunisation against RSV may reduce the risk and or severity of infection and
transmission, thereby potentially reducing the annual seasonal burden on the
healthcare system.

Until recently, preventive interventions to reduce the burden of RSV were limited to
palivizumab for infants and children up to two years at increased risk of severe
disease. Since 2022, several new preventive interventions have been authorised that
aim to reduce the burden of RSV in the general infant and older adult populations.
As such, overall, international practice with respect to the implementation of
immunisation programmes against RSV for infants and older adults is a rapidly
changing area. One expected change reported by the American Academy of
Pediatrics is the discontinuation of palivizumab in the US from 31 December 2025.(4%
The decision by Swedish Orphan Biovitrum AB (the rights holder to Synagis® in the
US) to voluntarily remove the product from the market follows the approval of hew
forms of RSV immunisation. The previous review of international practice, from 1
July 2024, which was conducted as part of the rapid HTA, identified five EU/EEA
countries and the UK as having publicly-funded immunisation programmes for the
general population of infants (that is, either providing nirsevimab or a maternal
vaccine) planned or in place for the 2024/25 RSV season.(19 As of 19 November
2025, this number had risen to 22 countries offering at least one type of
immunisation for the general population of infants, with six of these countries
offering both nirsevimab and the maternal vaccine. Similarly, the number of
countries identified as providing a funded programme of immunisation against RSV
for older adults for the 2024/25 RSV season increased between 1 July 2024 and 19
November 2025. Whereas in the previous review of international practice,(19) the UK
was the only country identified to have planned a publicly-funded formal
immunisation programme, this updated review identified that eight additional
EU/EEA countries and the region of Sicily in Italy are funding programmes of
vaccination of older adults against RSV based on specific age and or risk-based
criteria. International polices are changing rapidly and it is likely that there will
continue to be updates to national practices for the 2025/26 RSV season and
subsequent seasons, as further evidence becomes available for the authorised
interventions and given the number of products in development.
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Evidence relating to the efficacy, effectiveness and safety of these interventions are
discussed in Chapter 4, while the cost of alternate strategies for the immunisation of
infants and older adults against RSV are explored in Chapter 6.
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3 Epidemiology and burden of disease

Key Points

RSV is a common seasonal virus and a leading cause of acute respiratory
infections in both young children and older adults. RSV is a self-limiting
disease in otherwise healthy individuals. Groups vulnerable to serious
complications include infants, young children and older adults. Protective
immunity from prior exposure to RSV is not lifelong and therefore a large
proportion of the population is susceptible to RSV infection each season.

RSV has been a notifiable disease in Ireland since 2012. RSV incidence data
were sourced from the Health Protection Surveillance Centre in Ireland for
RSV seasons from 2018/19 to 2024/25 inclusive. RSV-associated hospital
utilisation data were sourced from the Hospital In-Patient Enquiry (HIPE)
system for 2018 to Q1 2025 inclusive. Acute bronchiolitis data were also
sourced from HIPE for those aged less than two years for the same period.

The observed RSV-related morbidity and mortality are in the context of the
HSE’s Pathfinder Programme which offered immunisation with nirsevimab to
all infants born in the six-month period between 1 September 2024 and 28
February 2025. This immunisation was also extended to infants and
children up to two years of age at high risk of severe disease who would
previously have been eligible for palivizumab. The cumulative national
uptake rate of the programme for the 2024/25 RSV season was 83%.

Excluding 2020/21 (due to the influence of the COVID-19 pandemic), HPSC
data indicate that for the RSV seasons from 2018/19 to 2024/25, the RSV
burden was consistently and substantially higher among those aged less
than two years, with this cohort accounting for 41% to 69% of all notified
cases each year.

In children aged less than two years, seasonal rates ranged from:
- 1,211.8 to 2,225.7 per 100,000 for notified RSV cases

- 286.6 to 990.6 per 100,000 for RSV-related emergency department
(ED) visits among notified cases
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- 643.8 to 1,063.9 per 100,000 RSV-related hospital admissions among
notified cases.

= In the 2024/25 season:

- there were marked reductions in the notified case rate, and rates of
RSV-related ED visits and hospitalisations in those aged less than six
months, with the largest difference seen in those aged less than
three months

- those aged less than six months accounted for 23% of the total
notified cases, 24% of RSV ED visits and 26% of RSV hospitalisations
in those aged less than two years compared with 55%, 53% and
57%, respectively, of such cases between 2019/19 and 2023/24.

= In adults aged 65 years and older, seasonal rates from 2018/19 to 2024/25
(excluding 2020/21) ranged from:

- 47.1 to 284.3 per 100,000 for notified RSV cases (adults aged 80
years and older accounted for 47% of these cases)

- 9.4 to 77.4 per 100,000 for notified RSV ED visits (adults aged 80
years and older accounted for 46% of these visits)

- 18.3 to 93.4 per 100,000 for RSV-related hospital admissions (adults
aged 80 years and older accounted for 48% of these admissions).

= HIPE data also highlight the substantial burden associated with RSV in
those aged 0 to 2 years. From 2018 to 2024 (excluding 2020) in those with
a primary diagnosis of RSV:

- on average, there were 1,633 (range 1,342 to 2,195) discharges that
did not include an ICU stay (infants less than one year accounted for
86% of these discharges). The mean annual length of stay (LOS)
was 3.3 days, and the mean total bed days associated with these
discharges was 5,359 (range: 2,946 to 7,059) per annum

- on average, there were 133 (range 67 to 191) discharges that
included an ICU stay (infants less than one year accounted for 91%
of these discharges). The mean annual LOS was 8.3 days, and the
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mean total bed days associated with these discharges was 1,099
(range: 462 to 1,450) per annum.

- the highest proportion of discharges with or without an ICU stay
each year occurred in Q4 (October — December) ranging, for
example, from 69% to 88% among infants aged less than one year
for discharges without an ICU stay

- there was a substantial reduction in discharges in those aged less
than one year in Q4 of 2024 (n = 533) compared with 2018 to 2023
(range: 785 to 1,601).

HIPE data indicate that in adults aged 65 years and older, the number of
discharges is relatively low. From 2018 to 2024 (excluding 2020) in those
aged 65 years and older with a primary diagnosis of RSV:

- for discharges that did not include an ICU stay, the total number
ranged from 8 to 130 per annum, the mean annual hospital LOS
ranged from 8.4 to 16.3 days, and the total bed days associated with
these discharges ranged from 130 to 1,825 per annum

- discharges that included an ICU stay were uncommon, and cannot
be reported due to data suppression of quarterly data by age band
over this time period.

For the period 2018 to 2024 (excluding 2020), the total cost of inpatient
stays for all age groups with a primary diagnosis of RSV ranged from €2.2
to €6.2 million per annum for cases that included an ICU stay, and €9.9 to
€20.4 million per annum for cases that did not include an ICU stay.

It is acknowledged that these data are likely an underestimate of the total
burden of RSV, particularly in primary care, as not all RSV cases are
laboratory confirmed, and some discharges may not be coded. While there
is an apparent trend of increasing incidence over time, this may reflect
changing testing practices (increased laboratory capacity in hospital settings
and updated HSE guidance relating to use of multiplex tests that include
RSV in surveillance testing and when testing patients that present with
acute respiratory tract infection).
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= Uptake of existing immunisation programmes offered to infants, pregnant
women and older adults in Ireland were assessed to inform potential
uptake of RSV immunisation strategies in these populations:

- overall uptake of vaccines included in the childhood immunisation
programme ranged from 87.2% to 90.0% between 2018 and 2022
for children up to 12 months of age

- reported uptake of other maternal vaccines in Ireland was estimated
at 49.9% for pertussis, and ranged between 42.1% and 62% for the
seasonal influenza vaccine and between 6% and 19.6% for COVID-
19 vaccines in recent years

- reported uptake of recommended vaccines for those aged 65 years
and older was estimated to be 36% for pneumococcal vaccine, and
ranged between 54.5% and 76.5% for seasonal influenza vaccine
and between 46.4% and 61% for COVID-19 in recent years.

= In summary, RSV places a significant burden on young children, older
adults and secondary healthcare services, with the highest burden seen in
children aged less than two years. RSV poses a particular challenge for
paediatric healthcare services, as a high proportion of hospital discharges
occur in Q4 each year. However, the introduction of a pilot immunisation
programme for those born during the 2024/25 RSV season appears to have
had a positive impact with reductions seen in notifications. Increased
testing capacity and changes in testing practices have likely contributed to
improved ascertainment; however, the identified data are likely an
underestimate of the total burden, particularly in primary care, as not all
RSV cases are laboratory confirmed and some discharges may not be
coded.
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3.1 Introduction

This chapter describes the epidemiology of respiratory syncytial virus (RSV) and the
burden of disease in Ireland, EU/EEA countries and the UK among children and older
adults (that is, those aged 65 years and older). The previously published rapid HTA
described the epidemiology of RSV and the burden of disease in detail covering the
period 2013 to 2023. This chapter provides an update on the epidemiological and
burden of disease data, including where available, data relating to the 2024/25 RSV
season. Additionally, this chapter focuses on the data required for the development
of a de novo economic evaluation of RSV immunisation and a budget impact analysis
for Ireland described in Chapter 6.

3.2 Natural history of RSV

As introduced in Chapter 2, RSV is a common seasonal virus and a leading cause of
acute respiratory infections in both young children and older adults. In temperate
climates, RSV activity generally peaks during the winter months (mostly between
December and January); however, peaks can occur earlier. Approximately 50% to
70% of children are infected by RSV during their first year of life, with almost all
children infected by two years of age.(®> Children born prematurely (<35 weeks
gestational age) and those with pre-existing chronic conditions such as chronic lung
disease (CLD), congenital heart disease (CHD), neuromuscular disease, and
immunodeficiency are at increased risk of severe RSV-associated disease. (>
Similarly, adults at highest risk of severe RSV disease include older adults (that is,
those aged 65 years and older), particularly those with significant comorbidities such
as cardiorespiratory and endocrine or metabolic conditions (such as chronic
obstructive pulmonary disease (COPD), congestive heart failure, and diabetes), and
those living in long-term care facilities.3: 4

RSV is highly contagious with an estimated basic reproductive number (RO) of 3.0
which means that in a completely susceptible population, one case of RSV would
infect on average three other individuals.(1®) RSV is spread by large droplets and
secretions from contact with an infected person. It can also survive on hard surfaces
such as worktops and doorknobs for up to six hours. RSV first infects the upper
respiratory tract, with clinical symptoms typically occurring after the incubation
period of two to eight days. Infants typically experience mild to moderate nasal
congestion and low-grade fever within a few days of exposure, followed by a
productive cough. Viral bronchiolitis is one of the most common viral ilinesses that

Page 80 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland

Health Information and Quality Authority

occurs in infants as a result of RSV infection. In older adults, the symptom profile is
similar to that seen in infants, although there is increased likelihood of lower
respiratory tract involvement. Healthy adults are more likely to be asymptomatic
than older adults, those who are immunocompromised, and other patients at high
risk of severe disease. The duration of the infectious period depends on age,
severity of infection and health status. Following infection, adults typically shed virus
for three to seven days. Infants shed the virus for up to 14 days in mild infections;
however, in those with severe infection or in those aged less than six months, the
virus may shed for up to three weeks. The duration of the infectious period can be
protracted in immunocompromised individuals who may shed the virus for several
months following infection.(3

The majority of young children will experience at least one primary RSV infection by
the second or third year of life.(%: 97) Moreover, reinfection with RSV is common
throughout life. A 2016 Finnish follow-up study of 216 children found that RSV
seropositivity increased from 37% by age 13 months to 68% and 86% by 24 and 36
months, respectively.(®) The same Finnish study reported an RSV reinfection rate of
approximately 35%.() While protective immunity arising from prior exposure to RSV
is short lived, disease severity tends to be reduced with repeated exposure.(!?) An
older longitudinal cohort study (1986) from the USA followed children from birth up
to 12 months of age (n=125) in the Houston Family Study, with 92 followed up to
five years of age.(®”) The authors reported that approximately 50% of children
experienced a reinfection by two years of age; however, reinfection-related illnesses
were generally mild, compared with primary infection. High rates of reinfection were
also noted in a 2012 report of a birth cohort of 635 children in Kenya, monitored for
RSV infections from 2002 to 2005, which estimated a period of protection of
approximately six months following primary and or secondary RSV infection.®® The
rate of secondary infection was estimated to be 70% lower during the first six
months after primary infection while the rate of tertiary infection was 60% lower
following secondary infection. No statistically significant differences in infection rates
were noted for any time period beyond six months after infection. Of note, the study
authors reported that the incidence of RSV infection was lowest in infants aged less
than six months, which they suggested could be influenced by the protective effect
of maternal antibodies in these infants, as well as low mixing rates, although this
was not specifically evaluated.(®® This six-month age group with low incidence
aligned with the duration of protection conferred by primary or secondary infection
in the same study.
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In addition to acute disease, RSV is also associated with long-term complications
such as recurring or persistent wheezing and the development of asthma, though
the causal links are not yet established.®® Data suggest that compared with RSV
non-infected infants, RSV-infected infants are three times more likely to develop
wheezing illnesses that may persist up to adolescence,(1%9) while children who had
RSV-induced bronchiolitis during the first two years of life are seven times more
likely to develop asthma during their school-years compared with healthy infants.(101)
In older adults who survive a severe RSV infection, late complications can include
sustained loss of general function and independence, development or worsening of
heart failure, cardiovascular events, decline in lung function, greater use of
medications, impaired quality of life, fatigue, and readmission to hospital. In
immunocompromised adults, late complications can include progressive lung disease
and chronic infection with viral evolution.(102)

3.3 Data sources

In Ireland, RSV has been a notifiable disease since 2012 under the Infectious
Disease Regulations. The Health Protection Surveillance Centre (HPSC) monitors RSV
activity year round through different surveillance systems.(>) Surveillance of all
confirmed RSV noatifications, including hospitalisations, ICU admissions, deaths and
outbreaks, are reported through the Irish Computerised Infectious Disease Reporting
system (CIDR) notification system. The HPSC also monitors RSV activity through
sentinel GP acute respiratory infection (ARI) and non-sentinel respiratory specimen
surveillance. A network of sentinel general practices report on clinical consultations
of acute respiratory infection (ARI) and influenza-like illness (ILI) on a weekly
basis.(193) Sentinel GPs systematically sample five patients presenting to their
practice each week with symptoms of ARI or ILI and send combined nose and throat
swabs from these patients to the National Virus Reference Laboratory (NVRL) for
respiratory virus testing. Since the 2023/24 season, there are 100 sentinel GP sites
participating in the programme, representing a population coverage of approximately
11%. The network has expanded since it was first established, increasing sampling
capacity in the community for monitoring respiratory viruses and improving the
geographical representation of the network. Since the start of the 2023/24 season,
improved practice patient denominators are available, with only active patients who
have consulted their GP clinic in the past three years included in these
denominators. Prior to the 2023/24 season, these denominators were estimated by
practice, irrespective of when the patients had last sought care.
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Non-sentinel respiratory surveillance began in 2001 and includes specimens referred
to the NVRL for testing from a variety of sources including hospitals, GPs (not part of
sentinel GP network), nursing homes and other health and care settings. This non-
sentinel surveillance is undertaken for clinical or public health reasons and may
include more than one specimen from each case.

For this HTA, RSV surveillance data for all age groups were gathered from the
sentinel GP network, CIDR and the NVRL, for the RSV seasons (week 40 to week 20)
from 2018/19 to 2024/25; these data were provided to HIQA by the HPSC. Data on
confirmed RSV cases, hospitalisations, emergency department (ED) cases, ICU
admissions and deaths were extracted from CIDR on 15 July 2025. Data on
underlying medical conditions among RSV ICU admissions and RSV-positive severe
acute respiratory infection (SARI) cases were extracted from CIDR and the SARI
surveillance database, respectively, on 1 December 2025. HPSC began surveillance
of RSV deaths and ICU admissions in October 2023, and therefore these data are
only available from the 2023/24 season onwards. Sentinel GP ARI and non-sentinel
respiratory specimen data were extracted from the HPSC sentinel surveillance
database on 13 February 2025.

Rates were calculated using Central Statistics Office (CSO) census denominator data
for the total and associated age-stratified population of Ireland. Census data from
2016 were used for the 2018/19 RSV analyses.(1%% Census data from 2022 were
used for the 2018/19 to 2024/25 RSV analyses.(10%)

Data from the Hospital In-Patient Enquiry (HIPE) system were also gathered to
examine hospital discharges with and without an intensive care unit (ICU) stay for all
age groups with a primary or secondary diagnosis of RSV (with ICD-10 codes B97.4,
J12.1, J20.5, 121.0).(19) For children aged 0 to 2 years, hospital discharge data with
a primary diagnosis of acute bronchiolitis (with ICD-10 codes J21.8 and J21.9) were
also obtained. Data provided by HIPE for this assessment also included the total cost
of discharges, reported separately for those with and without an ICU stay, for all
included diagnoses.

As outlined in Chapter 2, a pilot Pathfinder Programme offering immunisation with
nirsevimab was first introduced in the 2024/25 RSV season. In that season,
immunisation was offered to all infants born in the six-month period between 1
September 2024 and 28 February 2025 and was subsequently extended to include a
catch-up programme for the 2025/26 season for infants aged less than six months
entering their first RSV season. Since 2024/25, immunisation with nirsevimab has
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also been offered to infants and children up to two years of age at high risk of
severe disease who would previously have been eligible for, and offered,
palivizumab. The observed RSV-related morbidity and mortality are therefore in the
context of these changes to immunisation policy.

3.4 Incidence of RSV

3.4.1 Incidence of RSV in Ireland

Notified RSV incidence per 100,000 from the 2018/19 season to 2024/25 season are
reported by age group in Table 3.1, with a more detailed breakdown reported
among those aged 0 to 2 years in Table 3.2 and among those aged 65 years and
older reported in Table 3.3.

Between the 2018/19 and 2024/25 RSV seasons there was a general trend of
increasing incidence, with the highest reported incidence in the 2024/25 season
(148.7 per 100,000). There was an abrupt decline in RSV notifications in the
2020/21 RSV season, likely due to the implementation of non-pharmacological
measures to limit transmission of SARS-CoV-2, which also limited transmission of
other respiratory pathogens. Increased notifications in the subsequent year may
have been influenced by immunity depletion.(197) Caution is also required in inferring
temporal trends from the data presented for the following reasons. There has been
a substantial increase in testing capacity since 2016, and changes in testing patterns
since the COVID-19 pandemic (such as increased used of multiplex reverse
transcriptase polymerase chain reaction (RT-PCR) assays), both of which have likely
contributed to increased RSV notifications to the HPSC. Further improvement in the
reporting of notified cases has also been achieved through the modernisation of
information systems, using a Robotic Process Automation solution to process
notifications.(198) Moreover, as highlighted in Section 3.2, the Pathfinder programme
was introduced for the 2024/25 RSV season providing RSV immunisation for infants
born between 1 September 2024 and 28 February 2025, with the impact of the
programme more clearly demonstrated in Table 3.2.(109)

Across all seasons examined in this HTA, the proportion of seasonal notified RSV
cases was consistently and substantially higher in children aged 0 to 2 years
compared with all other age bands. This cohort accounted for the largest proportion
of notified cases per annum, ranging from 41% (2022/23) to 69% (2018/19). Over
the same time period, adults aged 65 and older represented 9% (2021/22) to 29%
(2024/25) of all RSV noatifications. Similarly, notification rates were consistently

Page 84 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland

Health Information and Quality Authority

highest in those aged 0 to 2 years, followed by the notification rates in those aged 3
to 4 years. Excluding 2020/21 (COVID-19), rates ranged from 1,211.8 to 2,225.7 per
100, 000 in those aged 0 to 2 years compared with 92.9 to 514.8 per 100,000 in
those aged 3 to 4 years. In comparison, notification rates in those aged 65 years
and older ranged from 47.1 to 284.3 per 100,000.
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Table 3.1 Notified RSV cases in Ireland from 2018/19 season to 2024/25 season, reported by age band

RSV 0-2 years 3-4 years 5-14 years 15-44 years 45 - 64 years Total
season”
n (%) Rate per n (%) Rate per n (%) Rateper n (%) Rate per n (%) Rate per n (%) Rate per ] Rate
100,000 100,000 100,000 100,000 100,000 100,000 per
100,000
2018/19 2,334 (69) 1,211.8 129 (4) 92.9 94 (3) 13.9 154 (5) 7.8 222 (7) 19.6 471 (14) 73.9 3,404 71.5
2019/20 2,609 (64) 1,504.4 230 (6) 188.5 | 179 (4) 25 223 (5) 10.8 273 (7) 21.1 552 (14) 71.1 4,066 79.0
2021/22 2,489 (61) 1,435.2 | 406 (10) 332.8 | 210(5) 29.3 383 (9) 18.5 205 (5) 15.9 366 (9) 47.1 4,059 78.8
2022/23 2,899 (41) 1,671.6 498 (7) 408.2 | 373 (5) 52 645 (9) 31.2 | 763 (11) 59 | 1,892 (27) 243.7 7,070 137.3
2023/24 3,860 (53) 2,225.7 628 (9) 514.8 | 405 (6) 56.5 435 (6) 21.0 545 (8) 42.1 | 1,353 (19) 174.3 7,226 140.3
2024/25 3,385 (44) 1,951.8 556 (7) 455.9 | 339 (4) 47.4 500 (7) 23.8 680 (9) 52.7 | 2,207 (29) 284.3 7,657 148.7

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.
Source: Health Protection Surveillance Centre.
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The notified RSV case rates by age band were also examined by epidemiological
weeks (Figure 3.1). As expected, seasonal outbreaks occurred each year, with
increased notifications typically from September through to the end of February
(Weeks 40 to 12), albeit with slight variation both in the onset of RSV activity and
the timing of peak notifications. In particular, an early increase in RSV activity was
seen in the 2021/22 and 2022/23 seasons.(119 Across all seasons, the highest
notification rates were observed in the 0 to 2 years age group, with a
disproportionate burden in this age group compared with all other age groups. The
next highest notification rates were consistently seen in the 3 to 4 years age group,
followed by the 65 years and older age group.

Across the period 2018/19 to 2024/25, notification levels in the 0 to 2 years and 3 to
4 years age groups typically increased sooner and peaked earlier (1 to 2 months
earlier) compared with notifications in older adults (65+ years) (Figure 3.1).
Increased notifications in these younger age groups were generally observed from
Week 40 of the epidemic year to Week 12 of the following year, compared with

Week 47 to Week 7 in older adults.

Figure 3.1 Notified RSV case rate per 100,000 in the total population in
Ireland, reported by age band and epidemiological weeks
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Source: Health Protection Surveillance Centre.

HPSC data in relation to specimens received from primary care (sentinel GP
practices) were reviewed to assess the volume of testing in primary care for those
aged 0 to 4 years and in those aged 65 years and older. Further disaggregation of
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these data was not available. Between the 2018/19 and 2023/24 RSV seasons, and
excluding the 2020/21 season, the total number of specimens from sentinel
practices tested for RSV generally increased over time with concerted efforts made
to improve sentinel GP swabbing since 2022. In children aged zero to four years, the
total number of specimens tested per season was 225, 359 and 278 in 2022/23,
2023/24 and 2024/25, respectively, while in those aged 65 years and older, the total
number was 424, 615 and 690 in 2022/23, 2023/24 and 2024/25, respectively. For
the latest season of 2024/25, the percentage positivity from the sentinel services
was 14.4% among those aged 0 to 4 years and 5.8% among those aged 65 years
and older.

Compared with the pre-COVID season (2018/19), the total number of specimens
tested from non-sentinel GP practices has decreased among those aged 0 to 4 years
(4,388 in 2018/19 vs 1,613 in 2024/25). In contrast, testing has increased in those
aged 65 years and older (1,641 in 2018/19 vs 4,412 in 2024/25). For the latest
season of 2024/25, a similar pattern of higher percentage positivity in the youngest
cohort was seen for specimens from the non-sentinel practices, that is 20.1% among
those aged 0 to 4 years and 8.4% among those aged 65 years and older.

3.4.2 Incidence of RSV in Ireland (those aged 0 to 2 years)

Notified RSV incidence rates per 100,000 for those aged 0 to 2 years disaggregated
by three-month age band are reported in Table 3.2. As noted previously, data from
the 2020/21 RSV season are not considered representative due to the influence of
the COVID-19 pandemic.

Between the 2018/19 and 2023/24 RSV seasons (excluding 2020/21), infants aged
less than six months accounted for 55% of all notified RSV cases among those aged
0 to 2 years. Specifically, infants aged less than three months accounted for the
largest proportion (range 30-39%) of seasonal notified RSV cases in those aged 0 to
2 years between the 2018/19 and 2023/24 RSV seasons. In contrast, in the latest
season of 2024/25, infants aged less than six months accounted for 23% of cases in
this age band. In the 2024/25 season the lowest proportion (9%) of reported cases
was in those aged 0 to 3 months, while the proportion of cases in those aged 3 to 6
months also declined compared with previous years (14% vs. a range of 18% to
21%). This likely indicates the impact of the 2024/25 RSV Pathfinder programme
which offered nirsevimab to infants born during the six-month period from 1
September 2024 to 28 February 2025. Moreover, the notified case rate in those aged
0 to 3 months reported for 2024/25 season was the lowest observed since 2018/19,
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with the notified rate approximately 60 to 70 percent lower than that observed in
previous years (2,166 per 100,000 vs a range of 5,635 to 7,959 per 100,000) in this
age group. As the notified cases reported from 2024/25 include infants born before
the RSV season, the true impact among the infants eligible for Pathfinder was likely
greater.
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Table 3.2 Notified RSV cases for those aged 0 to 2 years in Ireland, reported by age band

RSV 0-2 years 0-<3 months 3-<6months 6-<9months 9-<12months 1-2 years
season”

Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per

100,000 100,000 100,000 100,000 100,000 100,000
2018/19 2,334 1,211.8 | 877 (38) 5,634.8 | 439 (19) 2,820.6 | 272 (12) 1,747.6 218 (9) 1,400.7 | 528 (23) 405.1
2019/20 2,609 1,504.4 | 925 (35) 6,401.8 | 486 (19) 3,363.6 | 336 (13) 2,325.4 229 (9) 1,584.9 | 633 (24) 547.4
2021/22 2,489 1,435.2 | 978 (39) 6,768.6 | 437 (18) 3,024.4 | 270 (11) 1,868.6 173 (7) 1,197.3 | 631 (25) 545.7
2022/23 2,899 1,671.6 | 1,099 (38) 7,606.1 553 (19) 3,827.3 | 303 (10) 2,097.0 | 311 (11) 2,152.4 | 633 (22) 547.4
2023/24 3,860 2,225.7 | 1,150 (30) 7,959.0 | 805 (21) 5,571.3 512 (13) 3,543.5 | 392(10) 2,713.0 | 1,001 (26) 865.7
2024/25 3,385 1,951.8 313 (9) 2,166.4 | 488 (14) 3,377.3 502 (15) 3,474.1 364 (11) 2,519.1 | 1,718 (51) 1,485.9

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.Source: Health Protection Surveillance Centre.

Page 90 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland

Health Information and Quality Authority

The notified RSV rates per 100,000 for those aged 0 to 2 years are presented by age
band and RSV season in Figure 3.2. Overall, incidence rates typically decreased with
increasing age, with the highest rates observed in infants aged 0 to 3 months
followed by those aged 3 to 6 months up until the 2024/25 season, when the
notified rates within these age bands decreased substantially. As noted, this likely
reflects the impact of the Pathfinder immunisation programme for those born during
the 2024/25 RSV season. Aside from this group, there appears to be a general trend
of increasing notified RSV case rates.(119) However as noted, caution is required in
inferring temporal trends based on the data presented given changes in testing
capacity and patterns, and the potential influence of the COVID-19 pandemic on
behaviour and immunity levels.

Figure 3.2 Notified RSV case rate per 100,000 in those aged 0 to 2 years in
Ireland, reported by age band and season
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Note: RSV season corresponds from week 40 of the first year to week 20 of the following year.
Source: Health Protection Surveillance Centre.

3.4.3 Incidence of RSV in Ireland (those aged 65 years and older)

Notified RSV incidence per 100,000 for adults aged 65 years and older and
disaggregated by five-year age band are reported in Table 3.3. As before, data from
the 2020/21 RSV season are not considered representative due to the influence of
the COVID-19 pandemic.
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The notified case rate reported for the 2024/25 season (284.3.5 per 100,000) was
the highest observed across all seven seasons examined for this HTA. When
disaggregated by five-year age-band, the highest notification rates were consistently
observed among those aged 80 years and older, with notification rates
approximately six times those reported in those aged 65 to 69 years. Moreover,
those aged 80 years and older consistently accounted for the highest proportion of
notified cases (range 41% to 52%) annually, equating to 47% of all cases across
these seasons, while those aged 75 years and older accounted for 68% of all cases.

These data are presented graphically in Figure 3.3. Notification rates typically
increased with increasing age, with as noted, the highest rates observed among
adults aged 80 years or older across all seasons. Since 2022/23, notification rates in
all age groups are higher than in the pre-COVID-19 period, however it is not possible
to make inferences about temporal trends given the limited data available and
changes in testing practices.
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Table 3.3 Notified RSV cases for those aged 65 years and older in Ireland, reported by age band

RSV season”™ =65 years 65-69 years 70-74 years 75-79 years =80 years

Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per

100,000 100,000 100,000 100,000 100,000
2018/19 471 73.9 91 (19) 43.1 88 (19) 54.2 97 (21) 84 195 (41) 131.2
2019/20 552 71.1 83 (15) 34.9 119 (22) 58.7 112 (20) 72.6 238 (43) 131.5
2021/22 366 47.1 68 (19) 28.6 60 (16) 29.6 84 (23) 54.5 154 (42) 85.1
2022/23 1,892 243.7 287 (15) 120.5 327 (17) 161.2 386 (20) 250.2 892 (47) 492.7
2023/24 1,353 174.3 222 (16) 93.2 250 (18) 123.2 268 (20) 173.7 613 (45) 338.6
2024/25 2,207 284.3 229 (10) 96.0 382 (17) 188.0 441(20) 285.7 | 1,155 (52) 638.1

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.
Source: Health Protection Surveillance Centre.
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Figure 3.3 Notified RSV case rate per 100,000 in those aged 65 years and
older in Ireland, reported by age band and year
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RSV outbreaks in Ireland

HPSC data on RSV outbreaks across a range of healthcare and non-healthcare
settings were requested from the 2022/23 season onwards, with the number of
outbreaks per RSV season reported in Table 3.4, along with the data for a number of
residential settings. Across these seasons, the highest number of outbreaks were
reported in nursing homes, with this setting accounting for more than half (53%) of
the 97 reported outbreaks in the 2024/25 season.

Table 3.4 Number of RSV outbreaks by RSV season and for specific
residential settings

RSV season™ Total outbreaks Nursing homes Residential Community
(all settings)” institutions hospitals /long-
stay units
2022/23 58 22 4 10
2023/24 37 15 4 2
2024/25 97 51 13 4

Source: Health Protection Surveillance Centre.

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. *All settings include nursing
homes, residential institutions, community hospitals /long-stay units, hospitals, other healthcare services and non-healthcare
settings. Residential Institutions include residential disability services, residential mental health facilities, hospices, homeless
hubs/hostels, prisons, direct provision centres, etc.
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3.4.4 Incidence of RSV in EU/EEA countries and the UK

RSV is currently not a mandatory reportable disease at an EU level. As of 2022, RSV
was a notifiable disease in 12 countries.(!11) The European Centre for Disease
Prevention and Control (ECDC) and WHO Regional Office for Europe have jointly
developed the European Respiratory Virus Surveillance Summary (ERVISS) which
provides a weekly integrated epidemiological summary for respiratory viruses
including RSV for the EU/EEA and the WHO European Region. ERVISS reflects the
surveillance data from the 53 countries of the WHO/Europe Region (which includes
the 30 EU/EEA countries). The data in ERVISS are not disaggregated into age
cohorts relevant for this HTA, that is, those aged 0 to 2 years and adults aged 65
years or older. Total counts of aggregate weekly laboratory detections of RSV in all
EU/EEA countries from week 25, 2020 to week 14, 2025 are shown in Figure 3.4.
These data highlight the seasonal nature of RSV, with outbreaks occurring each
year.

Figure 3.4 Aggregate weekly laboratory-based detections of RSV in all
EU/EEA countries reported by epidemiological week and year
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A 2024 systematic literature review of the burden of RSV in young children up to five
years of age included 19 studies (in North America and Europe) and reported RSV
incidence rates in primary care settings and emergency departments (EDs).(112) Due
to differences in contextual and methodological factors including the lack of a
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uniform case definition for RSV, pooled estimates could not be calculated and
instead medians and ranges were presented. While acknowledging the limitations in
the data, the authors concluded that though estimates vary widely, a substantial
number of children aged less than five years attend primary care and EDs each year
due to RSV infections. Specifically, in primary care, the yearly incidence rates in all
age categories ranged from 0.8 to 330 (median = 109) per 1,000 population, while
incidence rates in EDs ranged from 7.5 to 133.0 (median 48) per 1,000 population.
Incidence rates were highest in the youngest age categories with annual incidence
rates per 1,000 population in primary care ranging from 7.2 to 330 (median = 202)
for infants under six months of age, 14.2 to 263 (median = 176) for infants under
one year of age, 19 to 263 (median = 109) for children under two years of age, and
0.8 to 212 (median = 35) for children under five years of age. Similarly, incidence
rates in EDs decreased with increasing age, ranging from 74.8 to 144.0 (median
=112) and 7.5 to 40.4 (median = 28) per 1,000 population per year for those aged
less than six months and those aged less than five years, respectively.(112)

A 2023 European prospective birth cohort (with sites in Spain, Finland, England,
Scotland, and the Netherlands) examined the burden of RSV in a healthy term-born
infant birth cohort. Infants born between 1 July 2017 and 31 July 2020 were
followed up during the first year of life.(113) Among 993 nested active surveillance
cohort participants, the incidence (as the proportion of infants experiencing the
event at least once during their first year of life) of RSV infection confirmed by
diagnostic assay was 26.2% (95% CI 24.0-28.6) and was 14.1% (95% CI 12.3—
16.0) for medically attended RSV infection. The corresponding incidence rates were
23.7 per 1,000 infant-months and 12.1 per 1,000 infant-months for RSV infection
and medically attended RSV infection, respectively.(113)

The 2021 prospective, observational cohort study conducted by the REspiratory
Syncytial virus Consortium in EUrope (RESCEU) assessed the community burden of
laboratory-confirmed symptomatic RSV infection in Europe in older adults aged 60
years, and older recruiting 1,040 participants in the 2017/18 and 2018/19 RSV
seasons.(114) Participants reported weekly about symptoms of acute respiratory tract
infection (ARTI) during one RSV season, with an estimated 4.2% and 7.2%
experiencing RSV-related illness (diagnosis via PCR and or serology) in the 2017/18
and 2018/19 RSV seasons, respectively.(114)

3.4.5 Incidence of RSV in high-risk groups
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Limited co-morbidity data are available for Ireland. Combined HPSC data from the
2023/24 and 2024/25 seasons (that is from week 40 of the first year to week 20 of
the following year) indicate that among RSV cases that were admitted to the ICU
(n=250), the proportion of underlying clinical conditions was substantially higher
among older adults compared with children. Among RSV cases admitted to ICU, all
those aged 60 to 74 years (n=18/18) and 73% (n=8/11) of those aged 75 years and
older were individuals with at least one documented underlying medical condition.
By comparison, only 2% of RSV-related ICU admissions among infants and 8% of
admissions among those aged 1 to 2 years occurred in patients with at least one
underlying clinical condition.

SARI surveillance data from the 2024/25 season (week 40 2024 to week 39 2025)
show that underlying conditions are common among RSV cases. The 2024/25
season data are based on three sentinel hospital sites; St Vincent's University
Hospital, Dublin and St. James’s Hospital, Dublin, both reporting on SARI cases aged
15 years and older; and University Hospital Limerick, reporting on SARI cases aged
under 15 years of age only. Among older patients, 96% (n=22/23) of those aged
60-74 years and 99% (n=64/65) of those aged 75 years and older had at least one
underlying medical condition. In children under two years of age, 33% (n=14/42) of
infants and 29% (n=14/48) of those aged 1 to 2 years had at least one underlying
medical condition. It is important to note that these proportions are based on small
numbers and may vary from season to season.

When considering the paediatric population specifically, it is noted that premature
infants, infants (especially those aged six months and younger), children less than
two years of age with congenital heart or chronic lung disease (CLD), children with
weakened immune systems due to a medical condition or medical treatment and
children with neuromuscular disorders are deemed to be at high risk of severe RSV
disease.(!>) As outlined in section 3.4.2 above, the available Irish notification data
confirm a pattern of higher notification rates in those aged less than six months.
Data on the incidence of RSV in community or outpatient settings among children at
high risk of severe disease are limited, while data on the burden of severe disease in
these sub-groups (as measured hospitalisation and mortality rates) are discussed in
sections 3.5.1 and 3.5.3.

A 2010 retrospective cohort study from a national US claims database documented
rates of outpatient RSV lower respiratory tract infection (LRTI) visits among
infants.(11% The study methods assumed that between 50% to 80% of reported
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bronchiolitis visits and 30% of reported pneumonia visits were due to RSV. This
database analysis reported that infants with CLD had the highest rates of all
outpatient RSV LRTI visits ranging from 189.1 to 241.0 per 1,000 children for
ambulatory care settings as compared with 115.2 to 154.8 per 1,000 for full term
infants without CLD. However, this analysis found no discernible trend in rates of
medical encounters for RSV LRI among pre-term infants based on gestational age.
Another 2025 US study utilising claims data found that the incidence of RSV-
associated LRTI in outpatient setting for infants was similar across gestational age
groups at 54.0 per 1,000 person years for infants under one year of age born at less
than 29 weeks' gestation, and 51.6 per 1,000 person years for infants under one
year born at 37 weeks or more gestation.(116)

A 2022 systematic review was identified on the burden of RSV in developed
countries that reported data relating to laboratory-confirmed RSV cases in adults
aged 60 years and older and those aged 18 years or older at risk of infection due to
a range of underlying conditions.(1”) The majority of the data related to high-risk
and medically-attended populations. An overall incidence (based on three studies
each) was estimated for two of the included risk groups, immunodeficiency and
cardiopulmonary disease. For the immunodeficiency risk group, the estimated annual
and seasonal incidence of RSV cases per 1,000 person-years were 36.88 (95% CI
17.82-76.33) and 260.89 (95% CI 82.33-826.65), respectively. In those with
cardiopulmonary disease, the seasonal incidence was estimated at 19.15 (95% CI
6.06—60.49) RSV cases per 1,000 person-years. The review also included a study
which reported on institutionalised older adults, with an incidence of 9.78 (95% CI
3.18-20.04) RSV cases per 1,000 person-years.(118)

A systematic review published in 2024 examined the burden of RSV among adults in
nursing and care homes.(119 It included 13 studies reporting on incidence rates,
incidence proportions and prevalence estimates in nursing home residents.(119)
Reported annual RSV incidence ranged from 0.5 to 14%. Two included studies
reported RSV-positive acute respiratory infection, with similar annual incidence rates
of 4,582 (95% CI: 3,259-6,264)(120) and 4,785 (95% CI: 2,258-10,141) per 100,000
person-years, while one also reported the annual incidence of RSV-positive lower
respiratory tract infections at 3,040 (95% CI: 1,986—4,454) cases per 100,000
person-years.

A 2024 literature review of the incidence of RSV in adults also reported on incidence
among high risk sub-groups.(121) Qverall, the review included 37 primary studies and
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reported that RSV incidence estimates were highly variable within and between
geographic regions. The review included 15 studies that specifically considered RSV
incidence in adult populations with underlying conditions. Differences in case
definitions, diagnostic testing and surveillance strategies were noted between
studies, which may have contributed to the substantial differences in incidence rates
across populations and within and between geographical regions. The authors
reported that overall, RSV incidence in adults tended to increase with age and was
highest in older adults with underlying conditions. Specific risk groups identified
within the review included transplant recipients and patients with COPD, congestive
heart failure (CHF), haematological malignancies and solid organ tumours, with the
highest RSV incidences observed in populations with a history of transplantation and
in populations with severe underlying cardiopulmonary conditions.(121)

3.5 Burden of RSV

3.5.1 Complications and hospitalisations (those aged 0 to 2 years)

RSV-related emergency department visits

Notified RSV emergency department (ED) visit rates per 100,000 for those aged 0 to
2 years are reported in Table 3.5 and graphically in Figure 3.5 by age band and RSV
season for the RSV seasons 2018/19 to 2024/25. These data are limited to ED cases
that were not reported to have been admitted to hospital; the number of notified ED
cases does not therefore include all cases attending ED. As before, data from the
2020/21 RSV season are excluded from the subsequent reporting as they are not
considered representative due to the influence of the COVID-19 pandemic.

Between the 2018/19 and 2023/24 RSV seasons (excluding 2020/21), there was a
mean of 1,163 (range 552 to 1,718) RSV ED visits per season, with the highest
notified RSV ED visit rate (990.6 per 100,000) observed in the 2023/24 season. Up
until the 2024/25 season, when disaggregated by age band, ED notification rates
consistently decreased with increasing age, with a substantially higher burden seen
in infants aged less than three months (range: 1,394 to 3,543 per 100,000) followed
by those aged 3 to 6 months (range: 661.8 to 2,36.9 per 100,000). The data for the
2024/25 season indicate a substantial decline in RSV ED visit rates in those aged less
than three months, and in those aged between three and six months, while notified
visit rates for those aged 9 to 12 months and 1 to 2 years were the highest reported
since 2018/19.
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The distribution of ED visits among those aged 0 to 2 years changed in the 2024/25
RSV season. Infants aged less than six months accounted for 24% of RSV ED visits
in the 2024/25 season compared with 53% of such visits between the 2018/19 and
2023/24 seasons. The most notable change was in those aged less than three
months who had consistently accounted for the largest proportion of RSV ED visits
each season (range 23% to 40%) but instead accounted for the lowest proportion
(9%) in the 2024/25 season. This change in the distribution is possibly due to the
positive impact of the Pathfinder programme in the context of a general trend of
improved ascertainment due to increased testing.
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Table 3.5 Notified RSV emergency department visits for those aged 0 to 2 years in Ireland, reported by age band

RSV season” 0-2 years ‘ 0-<3 months 3-<6months 6-<9months 9-<12months 1-2 years

Rate per | n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per

100,000 100,000 100,000 100,000 100,000 100,000
2018/19 552 286.6 | 217 (39) 1,394.2 | 103 (19) 661.8 53 (10) 340.5 52 (9) 334.1 | 127(23) 97.4
2019/20 782 450.9 | 235 (30) 1,626.4 | 143 (18) 989.7 | 115(15) 795.9 79 (10) 546.8 | 210 (27) 181.6
2021/22 1,021 588.7 | 412 (40) 2,851.4 | 189 (19) 1,308 | 119 (12) 823.6 73 (7) 505.2 | 228(22) 197.2
2022/23 1,332 768.1 512 (38) 3,543.5 253 (19) 1,751 144 (11) 996.6 139 (10) 962 284 (21) 245.6
2023/24 1,718 990.6 402 (23) 2,782.2 381 (22) 2,636.9 260 (15) 1,799.4 178 (10) 1231.9 497 (29) 429.8
2024/25 1,575 908.2 139 (9) 961.7 | 242 (15) 1,674.6 | 236 (15) 1,633.1 | 193(12) 1,335.2 | 765 (49) 661.3

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.
Source: Health Protection Surveillance Centre
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Figure 3.5 Notified RSV emergency department visit rates per 100,000 for
those aged 0 to 2 years in Ireland, reported by age band and
season
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RSV related hospital admissions

Notified RSV hospital admissions for those aged 0 to 2 years are reported in Table
3.6 and graphically in Figure 3.6 by age band and RSV season for the period
2018/19 to 2024/25. As before, the data for 2020/21 are not considered
representative due to the influence of the COVID-19 pandemic and are excluded
from the reporting below.

Between the 2018/19 and 2023/24 RSV seasons (excluding 2020/21), the total
number of RSV hospital admissions per season in those aged 0 to 2 years ranged
from 1,205 to 1,845, with the highest notified RSV hospital admission rate (1,063.9
per 100,000) reported for the 2023/24. When disaggregated by age band for the
period up to 2023/24, admission rates were noted to consistently decrease with
increasing age. Infants aged less than six months accounted for 57% of these
admissions across seasons and infants aged less than three months consistently
accounted for the highest rates of RSV-related hospital admissions (range: 3,001 to
4,713 per 100,000) and the largest proportion of seasonal RSV hospital admissions
(range 37% to 40%).
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In contrast, this trend appears to have changed in the 2024/25 RSV season, with a
lower proportion (11%) of RSV hospital admissions among infants aged less than
three months (11%) and those aged three to six months (15%) compared with
previous years. This is likely due to the positive effects of the Pathfinder programme
with the impact among those specifically eligible for the programme likely greater. In
contrast, the admission rate in those aged 1 to 2 years (512.4 per 100,000) was the
highest reported since 2018/19, with this age band accounting for 51% of all RSV
hospital admissions in those aged 0 to 2 years.

Page 103 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

Table 3.6 Notified RSV hospital admissions for those aged 0 to 2 years in Ireland, reported by age band and season

RSV 0-2 years 0-<3 months 3-<6months 6-<9months 9-<12months 1-2 years
season”

Rate per | n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per

100,000 100,000 100,000 100,000 100,000 100,000
2018/19 1,240 643.8 | 467 (38) 3,000.5 222 (18) 1,426.4 155 (13) 995.9 | 119 (10) 764.6 277 (22) 212.5
2019/20 1,375 792.8 | 536 (39) 3,709.6 262 (19) 1,813.3 153 (11) 1,058.9 113 (8) 782.1 311 (23) 269
2021/22 1,205 694.8 | 479 (40) 3,315.1 208 (17) 1,439.5 118 (10) 816.7 82 (7) 567.5 318 (26) 275
2022/23 1,381 796.3 | 544 (39) 3,765 263 (19) 1,820.2 137 (10) 948.2 | 136 (10) 941.2 301 (22) 260.3
2023/24 1,845 1,063.9 | 681 (37) 4,713.1 363 (20) 2,512.3 209 (11) 1,446.5 172 (9) 1,190.4 420 (23) 363.2
2024/25 1,161 669.4 | 128 (11) 885.9 168 (15) 1,162.7 162 (14) 1,121.0 | 111 (10) 768.0 592 (51) 512.4

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.

Source: Health Protection Surveillance Centre
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Figure 3.6 Notified RSV hospital admission rates per 100,000 for those
aged O to 2 years in Ireland, reported by age band and season
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ICU admissions related to RSV

Data on notified RSV ICU admissions for those aged 0 to 2 years are only available
for the 2023/24 (n= 125) and the 2024/25 RSV (n= 61) seasons. These RSV-related
ICU admission rates are presented by age band and epidemiological week in Figure
3.7. In the 2023/24 season, infants aged less than six months accounted for 85%
(n=106) of the total ICU admissions in children aged less than two years, with 70%
of this burden in infants aged less than three months (n=87). In the latest season of
2024/25, there was a significant reduction in the ICU admissions among those aged
less than three months (n=29). Considering these very limited data, in 2024, weekly
ICU admission rates among those aged less than three months and those aged
between 3 to 6 months from week 40 to 52 were typically lower compared with the
equivalent period in 2023. The peak rate was lower in the 2024/25 season (5.2 vs
12.7 ICU admissions per 100,000) and occurred slightly later than in the 2023/24
season (week 51 vs week 48).
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Figure 3.7 Notified RSV related ICU admission rates per 100,000 for those
aged 0-2 years in Ireland, reported by epidemiological weeks
per season and by age band
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Burden on tertiary hospitals

A retrospective, observational cohort study evaluating the impact of the Pathfinder
programme on RSV related paediatric intensive care unit (PICU) admissions in
Ireland (comprising data from Children’s Health Ireland (CHI) at Crumlin and CHI at
Temple Street) compared data across two RSV seasons (before and after
implementation of the Pathfinder programme) as shown in Table 3.7. (122 The study
concluded that the administration of nirsevimab to infants born during the 2024/25
RSV season was associated with a substantial reduction (more than 50%) in PICU
admissions for severe RSV bronchiolitis in Ireland (155 vs 70). There was also a
statistically significant increase in the median age at admission between RSV
seasons, with a marked shift towards older infants and children following
implementation of Pathfinder, which is consistent with protection of the youngest
infants.

The study also reported a subgroup analysis by age band showing a statistically
significant reduction among neonates (aged <1 month), with a total of seven
admissions compared with 35 admissions in 2023/24. A reduction was also observed
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for infants between one month up to six months of age (although this outcome was
underpowered for statistical significance).

Table 3.7 RSV-related PICU admissions for those aged 0-2 years
2023/24 RSV season 2024 /25 RSV season

Age band n (% of all PICU n (% of all PICU
admissions) admissions)
<1 month 35 (22.6%) 7 (10.0%)
>1- <6 months 83 (53.5%) 33 (47.1%)
>6 months- <1 year 11 (7.1%) 11 (15.7%)
1-<2years 9 (5.8%) 10 (14.3%)
> 2 years 17 (10.9%) 9 (12.8%)
Total PICU admissions 155 70
Incidence 2.8 per 1,000 live births 1.29 per 1,000 live births
Median age at admission 1.91 months 4.56 months
IQR: 1.07-5.54 months IQR: 1.73-13.43 months

Key: IQR - interquartile range; RSV — respiratory syncytial virus; PICU - paediatric intensive care unit.

Note: Data were gathered for the 2023/24 RSV season from 1 October 2023 to 9 January 2024 (100 days) and for the
2024/25 RSV season from 1 September 2024 to 17 March 2025 (197 days).

Source: Children’s Health Ireland

The authors observed that there were differences in the clinical characteristics of
PICU patients between the two RSV seasons. A significant increase in the incidence
of viral co-infections was observed in those admitted in the 2024/25 RSV season,
with over 40% of RSV-related PICU admissions diagnosed with at least one
additional respiratory virus, compared with 27.7% in the preceding season. In
addition (although this finding was underpowered for statistical significance) it is
notable that in the 2024/25 RSV season, infants with underlying conditions and or
prematurity constituted a higher proportion (37.1%) of admissions as compared with
admissions from the previous RSV season (25.2%). The total PICU bed days
attributable to RSV were reported as having declined by 70% compared with the
2023/24 season.

RSV discharges and bed days (primary diagnosis)
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Data from the HIPE system in Ireland were used to examine hospital discharges with
and without an ICU stay for those aged 0 to 2 years with a primary or secondary
diagnosis of RSV (with ICD-10 codes B97.4, J12.1, J20.5 and J21.0) or acute
bronchiolitis (with ICD-10 codes J21.8 and J21.9). A HIPE discharge record is
created when a patient is discharged from or dies in hospital. This record contains
information for a discrete episode of care. An episode of care begins at admission to
hospital, as a day patient or inpatient, and ends at discharge from (or death in) that
hospital.(1%) These data are not available by RSV season, but instead were provided
quarterly by year and are reported below separately for RSV and acute bronchiolitis.
Q4 (October to December) and Q1 (January to March) broadly approximate the
reporting period for the RSV season (2024/25, week 40 to week 20: week beginning
30 September 2024 to week beginning 12 May 2025).

Table 3.8 provides an overview of inpatient discharges with a primary diagnosis of
RSV in those aged 0 to 2 years, from 2018 to Q1 2025 presented by age band and
quarter. Data suppression due to low count numbers limit some comparisons;
however, overall, the number of hospital discharges with a primary diagnosis of RSV
(regardless of whether the patient had a stay in ICU) was substantially higher in
infants aged less than one year as compared with those aged between 1 to 2 years.
Further disaggregation within these age bands was not possible using the HIPE data.
In addition, Q4 accounted for the greatest proportion of annual discharges with or
without an ICU stay (excluding data from 2020 due to the influence of the COVID-19
pandemic) in all years for which there were complete data. Specifically, considering
infants aged less than one year, 69% to 88% of all hospital discharges without an
ICU stay occurred in Q4.
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Table 3.8 Hospital discharges for those aged 0 to 2 years with a primary
diagnosis of RSV (2018 to 2024) reported by age band and
quarter

Hospital discharges Hospital discharges
without an with an intensive care
intensive care unit  unit stay (% of

stay (% of annual annual discharges)

discharges)

<lyear 1-2 <1 1-2 years
years year

2018 Q1 299 (26) 37(™) 34 (™) -(9)
Q2 36 (3) -(9) -(9) 0(0)
Q3 10 (1) -(9) -(9) 0(0)
Q4 785 (69) 175 (1) 59 (1) 10 (M)
2019 Q1 321 (26) 40 () 26 (1) - ()
Q2 15(1) -() -(9) 0(0)
Q3 23(2) -() -(9) 0(0)
Q4 857 (70) 185 (1) 97 (M) 7 (")
2020 Q1 264 (©) 58 (1) 35 (M) - ()
Q2 -(9) 0 (0) -(9) 0(0)
Q3 -() -() 0(0) 0(0)
Q4 0(0) -() 0(0) 0(0)
2021 Q1 -() 0 (0) 0 (0) 0 (0)
Q2 0 (0) -(9) 0(0) 0(0)
Q3 108 (™) 31 (M) -(9) -(9)
Q4 1261 (») 232 (M) 108 (1) 18 (M)
2022 Q1 65 (3) - () 9 (™) -()
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Hospital discharges Hospital discharges
without an with an intensive care
intensive care unit  unit stay (% of

stay (% of annual annual discharges)

discharges)
<lyear 1-2 <1 1-2 years
VEELS year
Q2 39(2) 6 (") -(9) -(9)
Q3 164 (9) 41 (™) 10 (™) 0(0)
Q4 1601 (86) 279 (N) 163 () 9 (™)
2023 Q1 155 (8) 28 (M) 20 (™) -()
Q2 24 (1) -() 0(0) 0(0)
Q3 47 (3) -() -0) 0(0)
Q4 1598 (88) 307 (M) 148 () 12(™)
2024 Q1 203 (27) 34 (™) 15 (™) 33 (™)
Q2 15 (2) 6(") 0(0) 0(0)
Q3 12 (2) -() -(9) 0(0)
Q4 527(70) 226 (M) 40 (™) 12(™)
2025 Q1 329 (%) 121 (*) 28 (%) - (9)

Note: Hospital discharges associated with a primary diagnosis of RSV from the specified list of diagnosis codes. For reasons of
confidentiality, counts are suppressed for cells where the number of discharges is between 1 and 5 (and replaced by -). To
ensure that the values in these suppressed cells are not disclosed, further suppression of other cells may be necessary. Where
this is the case, the number is replaced by ~. *Q1 data only available for 2025.

Source: Hospital In-Patient Enquiry System

Table 3.9 reports the annual hospital discharges, annual bed days and mean length
of stay for those aged 0 to 2 years with a primary diagnosis of RSV (from 2018 to
2024), disaggregated into two age bands (<1 year vs 1 to <2 years) and reported
separately for those with and without an ICU stay. The data highlight the
considerable burden associated with RSV in those aged 0 to 2 years. Excluding 2020,
the total number of hospital discharges in those aged 0 to 2 years (with and without
and ICU admission) ranged from 1,098 (in 2024) to 2,386 (in 2022), per annum,
with total bed days ranging from 3,407 (2024) to 8,453 (2022) per annum. From
2018 to 2024 (excluding 2020), on average, there were 1,633 (range 1,031 to
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2,195) discharges that did not include an ICU stay per annum. The mean annual
length of stay of 3.3 days and the mean total bed days per annum associated with
these discharges was 5,359 (ranged 2,946 to 7,059). There were 133 (range 67 to
191) discharges that included an ICU stay. The mean annual length of stay was 8.3
days and the mean total bed days per annum associated with these discharges was
1,099 (range 462 to 1,450). It is not possible to ascertain from these data what
proportion of the stay occurred in the ICU.

Irrespective of whether or not the discharge included a stay in ICU, across all years
the total number of hospital discharges was substantially higher in those aged less
than one year, who accounted for approximately 91% and 86% of discharges with
and without an ICU stay in those aged less than two years. Considering specifically
the years 2018 to 2023 (excluding 2020), the number of discharges without an ICU
stay was 5 to 6 times higher in those aged less than one year (range 1,130 to 1,869)
compared with discharges in those aged between one and two years (range 212 to
335). In 2024, there was a substantial reduction in the number of such discharges
among children aged less than one year (n=763) compared with previous years;
however, it is noted that the number of discharges was still almost three times
higher than for those aged between one and two years (n=268). The mean annual
length of stay in 2024 (2.9) for those aged less than one year was also the lowest
reported since 2018 (range: 3.2 to 3.6).

A similar pattern was seen for discharges that included an ICU stay, with a
substantially higher number of discharges in those aged less than one year (range
93 to 182) compared with discharges in those aged between one and two years
(range 7 to 18) for the years 2018 to 2023 (excluding 2020). A considerable
reduction in such discharges was seen in 2024 (n=55) for those aged less than one
year, with a reduction also noted in the mean annual length of stay (6.9 days)
compared with previous years (range: 7.3 to 10.3 days).
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Table 3.9 Annual hospital discharges, annual bed days and mean length of
stay for those aged 0 to 2 years with a primary diagnosis of RSV
(with and without an ICU stay from 2018 to 2024) reported by
age band

Without an intensive care unit stay

<1 year 1-2 years

Annual hospital | Bed days per Mean annual Annual hospital Bed days per Mean annual
discharges (n)* | annum (n)* length of stay discharges (n)* annum (n)* length of stay
(days)* (CEVD

ith an intensive care unit stay
<1 year 1-2 years
Annual hospital | Bed days per Mean annual Annual hospital Bed days per Mean annual

discharges (n)* | annum (n)* length of stay discharges (n)* annum (n)* length of stay
(days)* (CEVD

Note: Hospital length of stay associated with a primary diagnosis of RSV from the specified list of diagnosis codes. Data from
2020 are not considered representative due to the influence of the COVID-19 pandemic.

*For reasons of confidentiality, counts are suppressed where the number of discharges is between 1 and 5, and or where an
associated cell discloses the value of a suppressed cell. Where quarterly data were suppressed, they were excluded when
calculating summary statistics. For the older age cohort annual data has also been suppressed in 2020 (and replaced by -).
Source: Hospital In-Patient Enquiry System
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For the period 2018 to 2024 (excluding 2020), the total annual cost of inpatient
stays for those with a primary diagnosis of RSV ranged from €2.2 (in 2024) to €6.2
million (in 2023) per annum for discharges that included an ICU stay, and from €9.9
(in 2024) to €20.4 million (in 2022) for discharges that did not include an ICU stay.
In the most recent two years, for those with a primary diagnosis of RSV, the
estimated total annual cost of discharges without an ICU stay was €20.3 million and
€9.9 million in 2023 and 2024, respectively, while costs for discharges that included
an ICU stay were €6.2 million and €2.2 million, respectively. The difference in costs
between those two years was likely largely driven by the substantial reduction in the
number of hospital discharges among children aged less than one year in 2024.

Note that these aggregate costs are for all age groups with a primary diagnosis of
RSV, including adults, as disaggregated cost data by age group were unavailable.
Moreover, costs for the most recent year available have been applied retrospectively
to all years to facilitate comparisons. ICU costs are bundled into the overall average
costs; due to this, any cost differential seen between discharges that include or do
not include an ICU stay is mainly driven by differences in length of stay, the total
number of patients in each group and assignment of diagnosis-related groups.

RSV discharges (secondary diagnosis)

Data were also sought in relation to inpatient discharges with a secondary diagnosis
of RSV in those aged 0 to 2 years. Table 3.10 provides an overview of hospital
discharges with a secondary diagnosis of RSV, from 2018 to 2024, presented by age
band. In contrast to the discharge data for those with a primary diagnosis of RSV,
the number of hospital discharges with a secondary diagnosis of RSV (regardless of
whether the patient had a stay in ICU) was typically lower in those aged less than
one year compared with data for those aged 1 to 2 years.

For the period 2018 to 2024 (excluding data for 2020 due to the influence of COVID-
19), in infants aged less than one year, the annual number of discharges ranged
from 8 to 22 and from 66 to 150 discharges for those with and without an ICU stay,
respectively. In contrast, in those aged between one and two years, the annual
number of discharges ranged from 6 to 12 and from 89 to 445 for those with and
without an ICU stay, respectively.
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Table 3.10 Hospital discharges for those aged 0 to 2 years with a
secondary diagnosis of RSV (2018 to 2024) reported by age
Hospital discharges without Hospital discharges with an ICU

an ICU stay stay
<1 year 1-2 years <1 year 1-2 years
2018 66 89 15 6
2019 80 129 8 11
2020 26 - 11 -
2021 127 270 16 12
2022 148 352 22 7
2023 150 445 21 10
2024 109 317 10 10

Note: Hospital discharges associated with a secondary diagnosis of RSV from the specified list of diagnosis codes. For reasons
of confidentiality, counts are suppressed for cells where the number of discharges is between 1 and 5 (and replaced by -).
Source: Hospital In-Patient Enquiry System

Acute bronchiolitis discharges (primary diagnosis)

It is possible that not all individuals presenting with symptoms of RSV are tested and
confirmed as a case. Children with acute RSV infection frequently present with
bronchiolitis, with RSV noted as the most common cause of acute bronchiolitis in
children.23) For this reason, data in relation to discharges with a primary diagnosis
of bronchiolitis were also sought. Table 3.11 provides an overview of inpatient
discharges with a primary diagnosis of acute bronchiolitis in those aged 0 to 2 years,
from 2018 to 2025 presented by age band and quarter.

It is difficult to determine a clear pattern in the distribution of discharges with an
ICU stay for those with a primary diagnosis of acute bronchiolitis due to the
suppression of data for reasons of confidentiality (that is, where the number of
discharges in a cell was between one and five). For discharges without an ICU stay,
the number of discharges with a primary diagnosis of acute bronchiolitis were
consistently higher in infants aged less than one year.
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For discharges without an ICU stay, the highest proportions occurred in Q4 for each
year between 2018 and 2024 (excluding data for 2020 due to the influence of
COVID-19). The proportion of such discharges in Q4 ranged from 39% to 69% and
from 30% to 65% of annual discharges of infants aged under one year, and infants
aged between one and two years, respectively.

Data from HIPE for the period 2018 to 2024 (excluding 2020) shows the total annual
cost of inpatient stays for those with a primary diagnosis of acute bronchiolitis
ranged from €0.8 million (in 2021) to €3.8 million (in 2022) for cases with an ICU
stay, and from €7.3 million (in 2021) to €13.1 million (in 2018) for cases without an
ICU stay. For the most recent year, the total annual cost of inpatient stays for those
with a primary diagnosis of acute bronchiolitis was €2.8 million for cases with an ICU
stay, and €12.9 million for cases without an ICU stay in 2024. Note that costs for the
most recent year available have been applied retrospectively to all years for a
comparative analysis and these costs are for all age groups with a primary diagnosis
of acute bronchiolitis. ICU costs are bundled into the overall average costs. As such
any cost differential seen between the ICU and non-ICU discharges is driven mainly
by differences in length of stay and assignment of DRGs.

Table 3.11 Hospital discharges for those aged 0 to 2 years with a primary
diagnosis of acute bronchiolitis (2018 to 2024) reported by age
band and quarter

Hospital discharges Hospital discharges

without an with an intensive
intensive care unit care unit stay (%
stay (% of annual of annual
discharges) discharges)
<1 year 1-2 <1 1-2 years
years year
2018 Q1 476 (31) | 47 (25) - () -(9)
Q2 260 (17) | 32(17) - () - ()
Q3 113(7) | 28(15) - () -(9)
Q4 672 (44) | 81 (43) - () - ()
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Hospital discharges Hospital discharges
without an with an intensive
intensive care unit  care unit stay (%
stay (% of annual of annual

discharges) discharges)
<1 year 1-2 <1 1-2 years
years year
2019 Q1 431 (29) | 48 (27) - () - ()
Q2 200 (13)| 21(12)| 8(») - ()
Q3 146 (10) 14 (8) - () - ()
Q4 724 (48) | 96 (54) | 20 (™) 9)
2020 Q1 309 (61)| 49 (M| 16 (1) - ()
Q2 17.(3) -() -() 0(0)
Q3 70 (14) -() -() -()
Q4 112(22)| 25(™) | 10(™) - ()
2021 Q1 40 (5) 6 (4) -(-) 0 (0)
Q2 69 (8) 11 (7) 7 () 0 (0)
Q3 166 (19) 38 (25) 8 (") - ()
Q4 604 (69) | 100 (65)| 18 (") ()
2022 Q1 255(20) | 33(19)] 15(») - ()
Q2 284 (22) | 36 (20) - () - ()
Q3 232 (18) 31 (18) - () - ()
Q4 508 (40) 76 (43) | 19(") - ()
2023 Q1 457 (32) | 37 (26) - () - ()
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Hospital discharges Hospital discharges

without an with an intensive
intensive care unit  care unit stay (%
stay (% of annual of annual
discharges) discharges)
<1 year 1-2 <1 1-2 years
years year
Q2 289 (20) 33(23)| 13 (™) - (=)
Q3 199 (14) 30(21) | 11 (™) - ()
Q4 469 (33) | 42 (30) - () - (=)
2024 Q1 452 (30) 54 (26) 21(N) -(9)
Q2 406 (27) 52 (25)| 17 (™) 6 (-)
Q3 190 (13) 31 (15) 6 (™) - ()
Q4 436 (29) 71 (34) 23 (-) - ()
2025 Q1 350 (%) 34 (8) 8 (%) - (=)

Note: Hospital discharges associated with a primary diagnosis of acute bronchiolitis from the specified list of diagnosis codes.
For reasons of confidentiality, counts are suppressed for cells where the number of discharges is between 1 and 5 (and
replaced by -). To ensure that the values in these suppressed cells are not disclosed, further suppression of other cells may be
necessary. Where this is the case, the number is replaced by ~. *Q1 data only available for 2025.

Source: Hospital In-Patient Enquiry System
3.5.2 Complications and hospitalisations (older adults)

RSV-related emergency department visits

Notified RSV ED visit rates per 100,000 for adults aged 65 years and older are
reported in Table 3.12 and graphically in Figure 3.8 by age band and RSV season. As
noted previously, ED cases exclude those who presented to the ED, but who were
reported as being admitted to hospital; the number of notified ED cases does not
therefore include all cases attending ED. In those aged 65 years and older, the
notified ED visit rate reported for the 2024/25 RSV season (77.4 per 100,000) was
the highest observed across all seven seasons of data examined in this HTA.

Page 117 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in
Ireland
Health Information and Quality Authority

Across all seasons (excluding 2020/21 due to the influence of COVID-19), ED visit
rates generally increased with increasing age and were consistently highest in those
aged 80 years and older (range: 14.9 to 157.1 per 100,000), with this subgroup
accounting for a mean of 45% (range: 35% to 53%) of all seasonal ED visits in
older adults. Moreover, there appears to be a general trend of increasing ED visit
rates over time in all age bands, although as noted previously, these data must be
considered in the context of a change in testing practices since the COVID-19
pandemic.
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Table 3.12 Notified RSV emergency department visits for those aged 65 years and older in Ireland, reported by age

band
RSV season” =65 years 65-69 years 70-74 years 75-79 years =80 years
Rate per n (%) Rate per n (%) Rate per n (%) Rate per n (%) Rate per
100,000 100,000 100,000 100,000 100,000
2018/19 67 10.5 15 (22) 7. 14 (21) 8.6 12 (18) 10.4 26 (39) 17.5
2019/20 78 10 15 (19) 6.3 20 (26) 9.9 16 (21) 10.4 27 (35) 14.9
2021/22 73 9.4 19 (26) 8 0 (0) 0 19 (26) 12.3 35 (48) 19.3
2022/23 465 59.9 87 (19) 36.5 23 (5) 11.3 110 (24) 71.3 245 (53) 135.3
2023/24 385 49.6 66 (17) 27.7 90 (23) 44.4 80 (21) 51.9 149 (39) 82.3
2024/25 601 77.4 68 (11) 28.4 117 (20) 57.9 132 (22) 85.1 284 (47) 157.1
Note:

~ RSV season corresponds to week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this period,
due to the influence of COVID-19.
Source: Health Protection Surveillance Centre.
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Figure 3.8 Notified RSV emergency department visit rates per 100,000 for
those aged 65 years and older in Ireland, reported by age band
and season
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Source: Health Protection Surveillance Centre

RSV related hospital admissions

Notified RSV hospital admission rates per 100,000 for adults aged 65 years and older
are reported in Table 3.13 and graphically in Figure 3.9 by age band and season. In
those aged 65 years and older, the notified hospital admission rate reported for the
2024/25 RSV season (93.4 per 100,000) was the highest observed across all the
seasons examined in the HTA. Rates of hospital admissions generally increased with
increasing age and were consistently highest in those aged 80 years and older, with
notified admission rates ranged from 32.0 to 209.1 per 100,000 in the 2021/22 and
2024/25 RSV seasons, respectively (excluding 2020/21 due to the influence of
COVID-19 pandemic). Overall, those aged 80 years and older accounted for 48%
(range 40% to 52%) of all RSV hospital admissions among those aged 65 years and
older across these seasons. As with the RSV-related ED visit rates, there appeared to
be a general trend of increasing hospitalisation rates over time, with increases seen
in all age bands.

Page 120 of 660



Draft health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland
Health Information and Quality Authority

Table 3.13 Notified RSV hospital admissions for those aged 65 years and older in Ireland, reported by age band

RSV season”™ =65 years 65-69 years 70-74 years 75-79 years =80 years

Rate per n (% of Rate per n (% of Rate per n (% of Rate per n (% of Rate per

100,000 =65 years) 100,000 =65 years) 100,000 =65 years) 100,000 =65 years) 100,000
2018/19 233 36.5 46 (20) 21.8 42 (18) 25.9 51 (22) 44.2 94 (40) 63.3
2019/20 294 37.9 37 (13) 15.5 63 (21) 31.1 58 (20) 37.6 136 (46) 75.1
2021/22 142 18.3 20 (14) 8.4 21 (15) 10.4 43 (30) 27.9 58 (41) 32.0
2022/23 667 85.9 88 (13) 37.0 123 (18) 60.6 141 (21) 91.4 315(47) 174.0
2023/24 532 68.5 71 (13) 29.8 101 (19) 49.8 109 (20) 70.7 251 (47) 138.7
2024/25 725 93.4 77 (11) 32.2 121 (17) 60.0 149 (21) 96.4 378 (52) 209.1

Note: ~RSV season corresponds from week 40 of the first year to week 20 of the following year. Data for the 2020/21 season were excluded as there was a very low number of events during this
period, due to the influence of COVID-19.
Source: Health Protection Surveillance Centre.
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Figure 3.9 Notified RSV hospital admission rates per 100,000 for those
aged 65 years and older in Ireland, reported by age band and

season
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ICU admissions related to RSV

HPSC data on notified RSV ICU admissions are only available for the 2023/24 and
2024/25 seasons. ICU admissions related to RSV in those aged 65 years and older
were uncommon, with a total of seven and 13 such admissions reported in the
2023/24 and 2024/25 RSV seasons, respectively.

RSV discharges and bed days (primary diagnosis)

HIPE data were used to examine hospital discharges with and without an ICU stay in
those aged 65 years and older years that had a primary or secondary diagnosis of
RSV. Table 3.14 provides an overview of the discharges with a primary diagnosis of
RSV that did not include an ICU stay. Excluding 2020 (due to the influence of
COVID-19), there were a total of 409 discharges between 2018 and 2024, while
provisional data indicate that there were 118 discharges in Q1 2025 alone. Adults
aged 80 years and older accounted for 67% (n=273) of all discharges between 2018
and 2024. Due to data suppression, it was not possible to calculate mean annual
length of stay in all age bands, but where data were available to support
comparisons, it was generally highest in those aged 80 years and older, ranging
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from 8 to 16 days in this cohort. Discharges that included an ICU stay were
uncommon for this diagnosis, resulting in data suppression when disaggregated by
five-year age band.
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Table 3.14 Total hospital discharges and length of stay (without an ICU stay) in adults aged 65 years and older
with a primary diagnosis of RSV from 2018 to 2024 (excluding 2020) reported by age band and year

=65 years* 65-69 years* 70-74 years* 75-79 years* =80 years*
Total Bed days Mean Total Mean Total Mean Total Mean Total Mean
. per ELDTE]] hospital ELDTE]] hospital annual hospital ELDTE]] hospital ELDTE]]
h?SPItal annum length of discharges length of discharges length of discharges length of discharges length of
discharges stay in (%) stay in days (%) stay in days (%) stay in (%) stay in
days days days
2018 8 130.4 16.3 0 0 - - - - 8 16.3
2019 28 235.2 8.4 - - - - - - 28 8.4
2021 16 146.2 9.1 - - 6 8.2 - - 10 9.7
2022 122 1121.8 9.2 21 5.9 14 7.4 27 10.9 60 10.0
2023 130 1825.0 14.0 12 5.5 - - 15 7.4 103 16.0
2024 105 975.2 9.3 8 5.5 18 7.6 15 5.6 64 11.1
2025 (Q1) 118 - - 18 8.5 21 12.3 79 14.9
2018- 409 4,433.8 41 (10) 38 (9) 57 (14) 273 (67)
2024

Note: Hospital discharges associated with a primary diagnosis of RSV from the specified list of diagnosis codes. Data from 2020 are excluded as they were not considered
representative due to the influence of the COVID-19 pandemic. Data for 2025 (Q1) are provisional. For reasons of confidentiality, counts are suppressed for cells where the number of

discharges is between 1 and 5, and or where an associated cell discloses the value of a suppressed cell (and replaced by -). Further suppression of other cells may also be necessary.
*Where suppressed data were present, they were excluded when calculating summary statistics.

Source: Hospital In-Patient Enquiry System
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RSV discharges (secondary diagnosis)

Data were also sought in relation to annual inpatient discharges with a secondary
diagnosis of RSV in those aged 65 years and older which are presented in Table 3.15
by age band for the period 2018 to 2025 (provisional data for Q1 only). The data
indicate a substantial increase in the number of discharges with RSV as a secondary
diagnosis across all age groups from 2022 onwards, possibly as a consequence of a
change in testing practices following the COVID-19 pandemic. The number of
hospital discharges with a secondary diagnosis of RSV was consistently highest in
those aged 80 years and older, with this cohort accounting for an annual average of
46% (range: 42% to 50%) of all such diagnoses in those aged 65 years and older.
Preliminary data show that in 2025 there were 525 such discharges in those aged 65
years and older in Q1 alone, with 52% of this burden in those aged 80 years and
older.

Table 3.15 Hospital discharges for adults aged 65 years and older with a
secondary diagnosis of RSV reported by age band

= 65 years 65-69 years 70-74 years 75-79 years =80 years
n n (% = 65 n (% = 65 n (% = 65 n (% = 65
years) years) years) years)
2018 106 16 (15) 19 (18) 20 (19) 51 (48)
2019 165 25 (15) 35(21) 35 (21) 70 (42)
2020 126 18 (14) 28 (22) 26 (21) 54 (43)
2021 77 16 (21) 10 (13) 16 (21) 35 (46)
2022 601 86 (14) 114 (19) 125 (21) 276 (46)
2023 602 82 (14) 102 (17) 118 (20) 300 (50)
2024 522 61 (12) 83 (16) 122 (23) 256 (49)
2025 (Q1) 525 58 (11) 84 (16) 112 (21) 271(52)

Note: Hospital discharges associated with a secondary diagnosis of RSV from the specified list of diagnosis codes. Data include
discharges with and without an ICU stay. Data for 2025 (Q1) are provisional.
Source: Hospital In-Patient Enquiry System
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3.5.3 Mortality in Ireland

RSV-related mortality data were obtained from the HPSC and HIPE. Data on notified
RSV-related deaths, are only available for the 2023/24 and 2024/25 RSV seasons
from the HPSC. As such data are contingent on RSV being listed as a cause of death
on a death certificate, mortality related to RSV in Ireland is underestimated in all
patient cohorts. Note that deaths may not be recorded as related to RSV even when
RSV infection may have been the cause of a deterioration of an underlying condition
or increased susceptibility to a secondary infection. Mortality data could not be
ascertained from the data obtained from HIPE due to suppression of the majority of
data due to small count numbers.

Children aged less than two years

According to HPSC data, the mortality rate among notified cases of RSV in the
2023/24 season was very low (0.6 per 100,000) in children aged less than two
years. For the 2024/25 season, no deaths were reported among this cohort.

Older adults aged 65 years and older

In those aged 65 years and older, there were 38 deaths reported among notified
cases of RSV, indicating a mortality rate of 4.9 per 100,000 in the 2023/24 season,
with 66% of these deaths occurring in adults aged 80 years and older. For the
2024/25 season, there were 47 deaths (6.1 per 100,000) reported among those
aged 65 years and older, with 68% of these deaths in those aged 80 years and
older.

3.5.4 Burden in EU/EAA countries and the UK

The ECDC and WHO Regional Office for Europe have jointly developed the European
Respiratory Virus Surveillance Summary (ERVISS) which provides an epidemiological
summary for respiratory viruses including RSV.(124) ERVISS reported that the
2024/25 winter respiratory virus epidemiology in the EU/EEA included an RSV
epidemic that had a big impact on secondary care for children aged under five years.
Overall, respiratory virus activity observed in the EU/EEA during the 2024/25 winter
season was characterised by intense influenza activity and the co-circulation of RSV
which placed pressure on healthcare systems and hospital capacity.(29 The
December 2024 ECDC epidemiological update on acute respiratory infections
reported that children aged up to four years, and in particular young infants, had the
highest risk of hospitalisation for RSV with over 40% of tests among severe acute
respiratory infections (SARI) admissions in this age group positive for RSV from
week 47, 2024. This age group, followed by those aged 65 years and older,
accounted for 83% and 11%, respectively, of the RSV-positive SARI admissions
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between weeks 40-49 in 2024. Subsequent ICU admissions occurred most commonly
in infants, while reported deaths tended to be concentrated in older age groups.(123)

The UK yearly overview of seasonal respiratory viruses for the 2023/24 RSV season
used sentinel surveillance system data and reported that RSV activity was consistent
with the 2022/23 and other recent pre-pandemic seasons. Overall in the UK, the
highest burden was seen in children aged under five years with high hospitalisation
rates noted, while the next highest burden was seen in those aged over 65
years.(126) In England, the RSV hospitalisation rate for children aged under five
peaked at 44.83 per 100,000 in week 48, 2023. The rate for those aged over 65
years peaked at 6.43 per 100,000 in week 52, 2023, while considering specifically
those aged over 85 years, the rate peaked at 17.26 per 100,000 in week 52, 2023.
Age-stratified hospitalisation rates were not provided for Scotland, Northern Ireland
or Wales in the 2023/24 overview. A July 2025 overview of UK surveillance of RSV
during the 2024/25 season reported that in England the RSV hospital admission rate
(excluding ICU or HDU) was highest among those aged five years or under, peaking
at 46.17 per 100,000 in week 48, 2024.(127) Those aged 85 years or more had the
next highest rate, peaking at 18.78 per 100,000 in week 51, 2024. For most weeks
in the 2024/25 season, the majority of the cases in the cohort aged less than five
years were aged less than six months. Age-stratified hospitalisation rates were not
provided for the other countries in the UK, but it was noted that in Scotland RSV
hospital admissions were also highest among those aged five years or under.
Vaccination programmes to protect against RSV began on 1 September 2024 in
England, Wales, and Northern Ireland, and on 1 August 2024 in Scotland. Early
vaccine impact analyses in England and Scotland indicate a reduction in expected
RSV-related hospitalisation rates among eligible older adults aged 75 to 79-years-
old. This was estimated as a 33% (95% CI 23% to 39%) and a 62% (95% CI 35%
to 80%) reduction in England and Scotland, respectively. It was noted that the
difference in impact may reflect the differences in vaccination coverage and
programme start dates between England and Scotland. An impact assessment of the
UK maternal RSV vaccination programme has not yet been published.

3.5.5 Burden among high-risk groups

With the exception of the age-based data presented in sections 3.5.1 to 3.5.3, there
are limited Irish data to support the identification of groups that might be at high
risk of severe disease and or to estimate the additional burden in these groups
relative to the general population. Evidence in relation to infants and for adults at
increased risk of severe disease was identified based on a scoping review of the
literature and is detailed below.

Page 127 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland
Health Information and Quality Authority

A 2024 systematic review and meta-analysis of the global burden of disease and risk
factors of RSV among infants and young children in 2019 provided evidence on risk
factors for severe infections. Underlying medical conditions, including congenital
heart disease, tracheostomy, bronchopulmonary dysplasia, chronic lung disease and
Down syndrome, were all consistently associated with a higher risk of severe RSV
outcomes. RSV-related ALRI and hospitalisation rates were significantly higher in
early preterm infants (born before 32 weeks’ gestation) compared with infants born
at any gestational age, with a significantly higher relative risk of hospitalisation also
observed for this cohort in their second year of life. For late preterm infants, while
RSV-related ALRI rates were similar to that of all infants aged less than one year,
hospitalisation rates were significantly higher in the first six months. Higher
chronological age and gestational age were associated with a lower risk for severe
outcomes.(128)

NIAC have recommended the passive immunisation with nirsevimab of all infants
aged up to 12 months at high risk.(?®) Groups categorised as being at high risk of
severe disease align with those previously eligible to receive palivizumab
prophylaxis. These categories were adapted from the American Academy of
Pediatrics (AAP) 2014 guidance(?%) and their more recent 2023 technical report(130)
on the use of palivizumab which summarise the relevant literature regarding children
at the highest risk of severe RSV disease. Chronologic age was noted to be the
single most important risk factor for RSV hospitalisation on the basis of the
observation that more than 58% to 64% of paediatric RSV hospitalisations occur in
the first five months after birth, with most of these hospitalisations occurring in the
first 90 days. Aside from chronologic age, the report highlighted that infants with
certain risk factors, such as prematurity, chronic lung disease (CLD), or
hemodynamically-significant congenital heart disease, have an increased risk of
hospitalisation due to RSV, although the degree of risk was found to vary among
studies.(130)

Prematurity is an important risk factor for severe RSV disease. Among preterm
infants, those born at less than 29 weeks of gestation have one of the highest risks
of severe morbidity and hospitalisation from RSV.(139) Qverall the data demonstrate a
substantial increase in the risk of RSV hospitalisation in infants born at less than 29
weeks' gestation compared with other preterm and term infants. The AAP noted
evidence to suggest an increased rate of RSV hospitalisations in preterm infants born
at more than 29 weeks’ gestation compared with term infants, but this finding was
not consistent across studies, with small sample sizes and varying methodology
precluding comparisons. Overall, there was a lack of consistent and robust evidence
indicating that infants born at more than 29 weeks’ gestation without chronic lung
disease (CLD) had a higher risk of severe RSV disease as compared with healthy

Page 128 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland
Health Information and Quality Authority

term infants. Preterm infants with CLD due to prematurity have increased rates of
RSV hospitalisation and these elevated rates are noted to be sustained through their
second year of life.(130)

Evidence in relation to adults at increased risk from severe disease due to RSV was
identified from a number of US-based retrospective and prospective cohort studies in
addition to evidence identified based on a search for published systematic reviews.
There were differences between the studies in terms of the methodology, population
and risk factor definitions; however, there was a general consistency in terms of the
populations identified to be at high risk, albeit noting that the reported magnitude of
relative risks differed. A study published in 2017 reported the rates of RSV-related
hospitalisations in the US from 1997 to 2009 according to risk status. Individuals
with chronic obstructive pulmonary disease (COPD), cardiovascular disorders, kidney
disorders, diabetes, immunosuppression, liver disorders, stroke or central nervous
system disorders were considered to be at high risk of RSV disease. Those without
any of these conditions were considered to be at low risk of RSV disease. The rate of
hospitalisation was 11.1 times higher in high-risk individuals aged 65 to 74 years
compared with low-risk individuals, and five times higher in high-risk individuals
aged 75 years and older compared with those at low risk.(31)

A prospective study that followed adults aged 60 years and older for 12 consecutive
winter seasons, from 2004/05 through 2015 in the US, reported a significantly
higher risk of severe outcomes among individuals with comorbidities. The relative
risk of severe outcomes, measured in terms of hospitalisation, was 2.18 times higher
among individuals with COPD and 2.38 times higher among those with congestive
heart failure, compared with individuals without a comorbid condition. The risk was
also elevated among patients with asthma, immunocompromised status, and
diabetes, but these associations were not statistically significant. Additionally, the
study reported a significantly higher risk of hospitalisation among patients aged 75
years and older compared with those aged 65 to 74 years.(132)

A 2022 systematic review of RSV in developed countries described the burden
among those who are at risk of severe outcomes of RSV infection due to underlying
comorbidities.(11?) The review specifically considered the burden associated with
laboratory-confirmed RSV in adults aged 60 years and older and in those aged 18
years or older at increased risk of complications due to a range of underlying
conditions. The meta-analysis indicated that (based on 19 included studies with risk
groups comprising diabetes, cardiopulmonary disease, asthma, immunodeficiency
and institutionalised older adults), 32.8% (95% CI 23.5-43.7%) of RSV-positive
patients at high-risk of complications required hospitalisation. Moreover, 26.7%
(95% CI 20.4-34.2%) of all RSV-positive patients at high-risk (based on 14 studies
with risk groups comprising chronic kidney disease, diabetes, cardiopulmonary
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disease and immunodeficiency) were admitted to ICU. Within a subgroup of RSV-
positive patients who were immunodeficient, 35.3% (95% CI 29.8-41.3%)
developed pneumonia (six studies), 20.6% (95% CI 2.2-74.8%) had respiratory
failure (three studies), 24.1% (95% CI 16.4-34.0%) were admitted to ICU (10
studies), 13.7% (95% CI 7.9-22.6%) required ventilatory support (five studies) and
38.3% (95% CI 29.3-48.2%) were hospitalised (13 studies). The estimated case
fatality proportion (CFP) was 10.8% (95% CI 6.5-17.6%) in RSV patients with
cardiopulmonary disease (six studies), and 9.3% (95% CI 5.4-15.4%) among
patients who were immunodeficient (18 studies). In a subgroup analysis restricted to
Europe, the CFP among all RSV-positive adults at high-risk was estimated to be
13.0% (95% CI 9.2-18.1%). While this review has limitations, including the
combining of studies with medically-attended and community cohort populations, it
highlights the significant burden of RSV in adults with comorbidities.(17)

A 2023 systematic review synthesised data from 26 studies to estimate the relative
risk of severe RSV disease outcomes (hospitalisation, mortality, LRTI or pneumonia,
or a composite measure) in adults by age group, or on the basis of specific
comorbidities or living conditions in high-income countries.(133) There was substantial
heterogeneity in the magnitude of measured relative risks between studies, likely
due to differences in study methodology, risk factor definitions, and population.
However, there was evidence that chronic cardiac, pulmonary and kidney diseases,
diabetes, immunocompromising conditions and certain living conditions (such as low
socioeconomic status and nursing home residence) are associated with an increased
risk of severe RSV infection outcomes in adults. Where the data could be compared,
the authors noted a similar frequency of severe outcomes among younger adults
with comorbidities to that experienced by older adults.

A 2025 systematic review on the burden of RSV in adults with asthma or COPD in
high-income countries reported that they are at high risk of developing severe RSV
symptoms.(13%) In inpatient settings, the pooled prevalence of asthma and COPD
among RSV-infected adults was estimated at 19.3% (95% CI: 15.0-24.6) and 30.8%
(95% CI: 26.1-36.0), respectively. Additionally, adults with asthma or COPD were
more likely to be hospitalised following RSV infection than those without these
conditions, with adjusted incidence rate ratios (IRRs) of 6.7-8.2 for asthma and 9.6-
9.7 for COPD. Exacerbation of the underlying condition was common following RSV
infection, reported in up to 64.9% of those with asthma and up to 83.0% of those
with COPD. Moreover, among hospitalised RSV-infected adults, case fatality rates
ranged from 2.6%-4.3% in those with asthma and from 2.8%-17.8% in those with
COPD.

A 2024 systematic review on the burden of RSV infection among adults in nursing
and care homes found the available data on RSV infection among nursing and care
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home residents to be largely heterogeneous and limited.(11%) However, the review
noted that chronic medical conditions were more commonly reported among RSV
cases compared with non-RSV cases in nursing and care homes. These chronic
medical conditions included (congestive) heart failure, COPD, respiratory allergy,
hypertension, diabetes mellitus, kidney dysfunction, malignancy, dementia,
cerebrovascular accident, ischemic heart disease, coronary artery disease, end-stage
renal disease or multiple comorbidities.

3.6 Size of the target population in Ireland

Population groups considered for this HTA are infants and adults aged 65 years and
older. As described in Chapter 2, in October 2023, NIAC recommended the passive
immunisation of all infants against RSV during their first RSV season, and the
vaccination of adults aged 65 years and older prior to the commencement of the
RSV season. (26:27) In October 2025, NIAC updated its recommendations for older
adults to include those aged 60 to 74 years with any additional risk factors for
severe RSV disease and those aged 60 years and older living in long-term care
facilities, while increasing the recommended starting age of age-based vaccination
from 65 to 75 years.(13%) The number of people potentially eligible for immunisation
are described by group in this section. Data sources of these estimated population
sizes included the CSO'’s reports and population projections, the Healthcare Pricing
Office’s perinatal statistics report, communications received from the HSE's
Pathfinder Programme, the HSE’s Primary Care Reimbursement Service (PCRS), the
HSE’s Structured Chronic Disease Management Treatment Programme in General
Practice report and Economic and Social Research (ESRI) projections.

Table 3.17 below summarises the total eligible population for immunisation.

3.6.1 Infants in the general population

In 2024, there were 54,062 registered births in Ireland.(136) Over the past decade,
the number of annual registered births decreased from 68,930 in 2013 to 54,678 in
2023. Due to a projected decline in the total fertility rate, the annual average
number of births is expected to continue decreasing until 2038. On average, from
2020 to 2022, 50.2% (range 49.8-50.6%) of total births occurred within the months
associated with the RSV season (Jan, Feb, Sept-Dec).(137-139)

3.6.2 Infants at high risk of RSV

Data obtained from the PCRS indicate that there were, on average, 249 unique
patients aged less than one year, 360 unique patients aged one to less than two
years and 66 unique patients older than two years in receipt of palivizumab annually
from 2019 to 2023. In 2024, there were four infants aged less than one year, 292
children aged one to less than two years and 70 children older than two years who
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received palivizumab; these data relate to the 2023/24 RSV season. After the
introduction of the Pathfinder Programme for the 2024/25 RSV season, all babies
born between 1 September 2024 and 28 February 2025 were offered nirsevimab;
this included infants who would previously have been eligible for palivizumab. For
the 2024/25 season, data obtained from the Pathfinder Programme indicate that 395
infants and children at high risk of severe RSV were immunised in the community
with additional immunisations of high-risk children also occurring in Children’s Health
Ireland (CHI) paediatric hospitals.

3.6.3 Older adults in the general population

In April 2024, CSO census data indicate that there were 833,300 people aged 65
years and older living in Ireland, representing an increase of 156,800 since 2018.(140)
The cohort aged 65 years and older has increased as a proportion of the total
population, from 13.8% in 2018 to 15.5% in 2024. When disaggregated by five-year
age band, the highest increase was observed in those aged 75 to 79 years (38%),
with the size of this subgroup increasing from 122,600 in 2018 to 169,200 in 2024.
Over the same period, the subgroup aged 80 years and older increased by 25%
(from 157,300 in 2018 to 198,100 in 2024). The number of people aged 65 years
and older is expected to increase rapidly, reaching over 1 million nationally by
2032.(141)

3.6.4 Older adults at high risk of RSV

Adults with chronic conditions

NIAC advice highlights that older adults and adults with co-morbidities including
chronic pulmonary disease, chronic cardiac conditions, diabetes mellitus,
cerebrovascular disease, chronic kidney disease and other immunocompromising
conditions are at increased risk of severe RSV.(2%) The size of the population with
these chronic conditions aged 60 years and above relevant for this HTA can be
approximated from the HSE's Structured Chronic Disease Management (CDM)
Treatment Programme in General Practice.(1*2 The CDM Treatment Programme was
launched in January 2020 and initially rolled out to patients aged 70 years and older,
and extended to those aged 65 years and older commencing from January 2021 and
subsequently to all adults aged 18 years and older from January 2022. The CDM
Treatment Programme is open to all adults who have a General Medical Services
(GMS) or GP Visit Card, who are registered with a GP that accepts these cards and
who have been diagnosed with at least one of the following chronic diseases: type 2
diabetes mellitus, ischaemic heart disease, atrial fibrillation, heart failure,
cerebrovascular accident (CVA), transient ischaemic attack (TIA), COPD and asthma.
Of note, everyone aged 70 years and older is eligible to register for a GP visit card,
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whereas for other age groups, eligibility for both GMS and GP visit cards are based
on meeting certain criteria and or are means-tested.

Table 3.16 presents the number of unique individuals aged 60 years and older that
enrolled in the programme from 1 January 2020 to 31 December 2023,
disaggregated by five-year age group. As illustrated, there were an estimated
333,758 unique individuals that enrolled in the programme during this period. It is
noted that individuals are not eligible for the programme if they reside in long-term
care facilities. Moreover, once enrolled in the programme, individuals are currently
not removed from programme records upon death or entering long-term care, so the
provided figures may be inflated.
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Table 3.16 Population enrolled in the HSE's Structured Chronic Disease
Management Treatment Programme in General Practice from 1
January 2020 to 31 December 2023, reported by age band

Age groups Enrolled in Chronic Disease Management Treatment Programme (n)
(Years)

Total 60+ 333,758
60-64* 28,155
65-69 37,569
70-74 75,168
75-79 80,287
80-84 59,605
85-89 36,659
90+ 16,315

Note: *Estimated enrolment based on data extraction from the age group distribution reported in Figure 1 of the report.
Source: The third report of the Structured Chronic Disease Management Treatment Programme in General Practice.

As the data are limited to individuals diagnosed with at least one of the specified
chronic diseases who have a GMS or a GP visit card and are registered with a
participating GP service, they underrepresent the total number of individuals aged 60
years and older with one of these chronic diseases. Considering chronic disease
prevalence estimates from the Irish Longitudinal Study on Ageing (TILDA) and
Quarterly National Household Surveys, the CDM Treatment Programme estimated
that the uptake rate was 89% among eligible people with chronic disease aged 65
years and older. The uptake was estimated to be lower (61%) in those aged 18 to
64 years (61%), but it was highlighted that the programme was only expanded to
include this cohort from January 2022.

As noted before, adults with chronic kidney disease (CKD) are another group
identified by NIAC to be at high risk of severe RSV disease. Individuals with CKD are
not currently eligible for the HSE's CDM Treatment Programme unless they have
been diagnosed with at least one other of the specified conditions as a comorbid
condition. A report from TILDA and the National Renal Office estimated that 15.6%
of Irish adults aged 50 years and older have CKD based on data collected between
2014 and 2015. Further disaggregation of data indicate the estimated national
prevalence was 4.9% and 35.8% in people aged 50 to 69 years and 70 years and
older, respectively. Hypertension was the most common CKD-related condition in the
Irish adult population. The estimated prevalence of CKD among individuals without
diabetes and hypertension was 10.0%.(43) Separately, it is noted that 5,404 people
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with CKD or kidney failure were treated by dialysis or kidney transplantation in
Ireland in 2024.(149

Residents of long-term care facilities

According to the ESRI report published in 2025, there were a total of 33,324 beds in
long-term residential care facilities in 2022, with 29,579 long-stay beds and 3,745
short-stay beds. Furthermore, the report estimated that there were over 29,650
residents across these beds, with the majority (96%, n=28,394) aged 65 years and
older.(1%%) The ESRI report does not include disaggregated data for those aged less
than 65 years; however, a 2024 Ombudsman report suggests that 85% of such
individuals are aged between 50 and 64 years.(146)

Table 3.17 Size of the target population potentially eligible for RSV
immunisation

Potential eligible population for Estimated size (n)

immunisation

Infants born during RSV season ~27,000 CSO, HPO
Infants born outside RSV season ~27,000 CSO, HPO
Infants and children (<2 years) at high risk 399 Pathfinder
of RSV disease Programme
Adults aged =65 years 831,921 CSO
Adults aged =60 years with at least one 333,758% CDM Treatment
chronic condition engaged with healthcare Programme
system

Adults aged 260 years living in long-term 28,750* ESRI
care facilities

Key: CDM - Chronic Disease Management; CSO — Central Statistics Office; HPO - Healthcare Pricing Office; RSV
— respiratory syncytial virus.

Note: # Once enrolled in the HSE’s Structured Chronic Disease Management Treatment Programme in General
Practice, individuals are currently not removed from programme records upon death or entering long term care,
so the provided figure may be inflated. Figure based on enroliments to December 2023 and includes an estimate
for those aged 60 to 64 years. * Population aged 60 to 64 years approximated based on age distribution of
nursing home residents aged less than 65 years.(146)

3.7 Treatment of RSV

As described in Chapter 2, in healthy individuals, RSV typically presents as a self-
limiting disease. As such, supportive care, such as treating the symptoms of disease
with antipyretics (such as paracetamol and ibuprofen) and maintaining adequate
fluid intake is often the recommended way to manage the disease.(*”) However,
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certain individuals have an increased risk of severe disease and may require
hospitalisation. These high-risk groups include those with a weakened immune
system, infants, young children, those with an underlying lung or heart condition
and those aged 65 years or older.(1”)

There is currently no medicine specifically authorised to treat RSV or shorten the
duration of symptoms. For all ages, treatment for RSV is mainly supportive, aiming
to ensure adequate oxygenation, ventilation, nutrition and hydration. (0. 17, 19)

3.8 Immunisation uptake rates

3.8.1 Immunisation uptake rates in Ireland

Pathfinder programme

The Pathfinder immunisation programme commenced in September 2024 and
offered nirsevimab to all babies born in the 2024/25 RSV season.(!!) The overall
cumulative uptake of nirsevimab in maternity hospitals (n=19) and Children’s Health
Ireland (CHI) in Ireland was 83% (n=22,444 infants) between 1 September 2024
and 28 February 2025. CHI delivers acute paediatric services at Crumlin, Temple
Street and Tallaght Hospitals. When disaggregated by setting, the overall cumulative
uptake was 82% (range: 69-81%) in maternity hospitals. Among infants at high risk
of severe disease (that is, the cohort previously eligible for palivizumab), the uptake
was 96% in CHI and 99% in those immunised by TCP Homecare in the
community.(148)

In Ireland, vaccines included as part of the primary childhood immunisation schedule
are provided free at the point of administration by the HSE. These vaccines are
generally administered in the primary care setting, typically by the GP or a practice
nurse or administered in schools by immunisation teams. Considering all vaccines
offered to children up to 12 months of age, as reported in the 2024 Rapid HTA, the
uptake of scheduled vaccines for children up to 12 months of age in Ireland ranged
from 87% to 90% between 2018 and 2022. Complete data are not yet available for
2023 or 2024, but the most recent data available for Q4 2024 shows a mean uptake
rate of 87% and 89% of scheduled vaccines for children up to 12 and 24 months of
age, respectively, in Ireland.(149)

Uptake in other immunisation programmes for maternal and older adults
vaccines

Maternal vaccines

In Ireland, there are two vaccines that are routinely recommended during
pregnancy: pertussis and the seasonal influenza vaccine. The NIAC recommendation
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with respect to the COVID-19 vaccine was updated in May 2025 to suggest that
pregnant women may choose to receive the vaccine following discussion with a
healthcare provider.(130: 151)

In 2019, Ireland reported a pertussis vaccine coverage rate of 49.9% in pregnant
women via Epipulse (the European surveillance portal for infectious diseases).(152)
The pertussis vaccine coverage rates for subsequent years are not available as these
data were collected through an ad-hoc data call.

The WHO collect data on annual influenza coverage in pregnant women in Ireland
reported through the WHO/UNICEF Joint Reporting Form on Immunization. Irish
data on influenza vaccine in pregnant women is available from the WHO for 2018
with a coverage rate of 62% and for 2020 with a coverage rate of 42.1%.(153)

Ireland reports data on COVID-19 vaccination coverage to the ECDC. The most
recent ECDC surveillance report on interim COVID-19 vaccination coverage in the
EU/EEA covering the period from August to November 2024 reported a coverage
rate of 6.0% for COVID-19 vaccine in pregnant women in Ireland.(t>® A previous
report covering the period between 1 September 2023 and July 2024 reported a
coverage rate of 19.6% for this cohort.(15%)

Older adult vaccines
PPV23

The pneumococcal vaccine (PPV23) is free for those aged 65 years or older and is
given as a once-off dose in this age group. Published data suggest that uptake in
Ireland is low, though data are limited and not current. National telephone surveys
were conducted in 2006, 2010 and 2013, with the 2013 survey noting that 36%
(98/271) (95% CI: 30%-42%) of those aged 65 years and older reported ever being
vaccinated.(156) More recent published data on pneumococcal vaccination uptake in
Ireland for the general population were not identified. Data were identified
specifically for adults with chronic disease enrolled in the HSE’s Structured Chronic
Disease Management Treatment Programme.(>?) In the third report of the
programme published in January 2025, previous pneumococcal vaccination was self-
reported by 70% of those aged 65 years and older. While uptake rates are
monitored as part of the childhood schedule, there is currently no similar scheme for
routinely monitoring overall pneumococcal vaccine uptake in adults. Uptake of the
pneumococcal vaccine adults in Ireland is low compared with the paediatric
pneumococcal schedule. This may be because pneumococcal vaccination is part of
the primary childhood immunisation schedule whereas in adults, access is more
opportunistic.(158) Moreover, while there is no charge for the vaccine, prior to
September 2025 patients could be charged an administration fee.(159)
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Influenza

From the 2010/11 season to 2019/20 (the last season before the onset of the
COVID-19 pandemic) the uptake rate of the influenza vaccine ranged from 54.5%
(2016/17 season) to 68.5% (2018/19 season).(169) The uptake rate among those
aged 65 years and older was 70.5%, 75.4%, 76.5% and 75.7% in the 2020/21,
2021/22 and 2022/23 and 2023/24 influenza seasons, respectively.(161) These figures
reflect the administration of influenza vaccines across all settings — that is, GP
practices, community pharmacies, long-term care facilities and healthcare work
clinics. For the 2023/24 influenza season the uptake rate in those aged 65 and over
was 75.7% with a slight decrease from the previous season.(162) The monthly
influenza uptake reporting is still ongoing for the 2024/25 period but the uptake in
the 65 years and older age group between 2 September 2024 and 16 February 2025
(74.3%) was slightly lower compared with the same period in 2023/24 (75.5%).(163)

The completeness of the data has differed over time. For example, 2022/23 was the
first year in which the vaccinations outside of GP surgeries and pharmacies were
included when calculating overall uptake.

According to data from the HSE’s Structured Chronic Disease Management
Treatment Programme, 98% of all individuals enrolled in the programme were noted
as having received an influenza vaccine within the previous 12 months.(157)

coviD-19

As for the other vaccines in the adult programme, it is challenging to predict likely
uptake of a long-term immunisation programme for RSV based on patterns of
COVID-19 vaccine uptake. Booster uptake data are provided here, but it is unclear if
this uptake rate would be applicable to RSV vaccination. The percentage (uptake
based on the Census 2022 population) reported by the HPSC in the winter 2024
booster campaign was 27.4% in the 60-69 years age group, 46.4% in the 70-79
years age group and 61.0% in those aged 80 years and older.(16%

3.8.2 Immunisation uptake rate in EU/EEA countries and the UK

As previously discussed in Chapter 2, a review was carried out of nationally-funded
immunisation programmes against RSV among countries of the EU/EEA and the UK.
RSV immunisation uptake data in this section are informed by available published
reports in relation to these programmes.

RSV maternal vaccine uptake

UK
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Since 1 September 2024, pregnant women can avail of a free RSV vaccine typically
offered at the 28-week antenatal appointment. For those who do not avail of it at
this visit, they can contact their GP or midwife to receive it later in pregnancy up
until the birth of their infant.

In England, 43% of women giving birth between September and February 2025 had
received an RSV vaccine prior to the birth. In Scotland, based on data up to May
2025, it was noted that 50% of pregnant women giving birth since September 2024
had received an RSV vaccine. In Wales, 40% of women giving birth between
September 2024 and April 2025 had received an RSV vaccine. (127)

Uptake of the maternal vaccine was noted to have gradually increased in England
from the time vaccine was first offered in September 2024, with monthly uptake
increasing from 40.5% in September 2024 to 54% in April 2025. Differences in
uptake by ethnicity were noted, with a 44 percentage points’ difference between the
ethnic group with the lowest uptake (Black or Black British — Caribbean, 26%) and
highest uptake (Other ethnic groups — Chinese, 71%) over the first eight months of
the programme. (165

RSV long-acting monoclonal antibody uptake
France

Two observational studies from maternity hospitals in France reported nirsevimab
uptake among those born during the 2023/24 RSV season who were offered
immunisation prior to discharge. A 2024 observational study conducted in three
maternity hospitals in Lyon, France reported an 80.1% uptake in those born
between 15 September and 31 December 2023.(166) Similarly, a prospective
longitudinal cohort study conducted in Lille from 18 September 2023 to 23 January
2024 at Lille University Hospital reported nirsevimab acceptance rates among those
that agreed to participate in the study. In total, 27.6% agreed to participate
(n=477/1,730 newborns), with an acceptance of 91.6% (95% CI, 89.1%-94.2)
within this participating cohort.(167)

Italy

Valle d’Aosta is an Italian region which implemented early adoption of universal
prophylaxis with nirsevimab for newborns and infants in the 2023/24 RSV season. A
prospective cohort study (n=537) was conducted of eligible infants born in this
region between 1 May 2023 and 15 February 2024. Uptake in the catch-up cohort
(born between 1 May 2023 and 18 December 2023) was 65%, with immunisation
provided by appointment in the city public health office. For infants discharged from
the maternity hospital between 20 December 2023 and 15 February 2024,
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prophylaxis was provided in the hospital on the day of discharge with an uptake rate
of 86%. The study reported that the overall uptake rate of all eligible infants born in
this region between 1 May 2023 and 15 February 2024 was 69%.(168)

Luxembourg

A nationwide immunisation programme administering nirsevimab to all infants
entering their first RSV season, and children under the age of two years with risk
factors for severe respiratory infection, was implemented for the 2023/24 RSV
season. It reported an estimated uptake rate of 84% (ranging from 66% to 94%)
for infants born from October to mid-December 2023, with immunisation offered in
maternity hospitals prior to discharge. Coverage in outpatient settings was not
reported.(169)

Spain

Three studies provided regional nirsevimab uptake data relating to the 2023/24 RSV
season. One provided uptake data for infants born during the season,(79 one for
those born during the season in addition to data for those in catch-up and high-risk
groups,1”1) while one study provided data for the catch-up cohort only.(172 For those
born during the season, nirsevimab was offered in the maternity hospital prior to
discharge. For those in the catch-up or high-risk group, immunisation was provided
in a public hospital or healthcare centre,(!’D) or in primary care practices.(172)

The 2023/24 immunisation campaign in Galicia began on 25 September 2023.
Infants born during the RSV season were offered immunisation before discharge
from hospital. Infants in the catch-up and high-risk groups received electronic
appointments to attend a public hospital or healthcare centre for nirsevimab
administration. An interim analysis which included data for children born up to 15
December 2023 reported that immunisation coverage with nirsevimab was 95.4%,
89.9%, and 97% for infants born during the RSV season, infants younger than six
months at the start of the season (catch-up cohort) and high-risk children younger
than two years at the start of the season, respectively.(’!) In Catalonia, infants who
were less than six months old before the onset of the 2023/24 RSV season (born
between 1 April and 30 September 2023) were offered a dose of nirsevimab in
primary care practices during October. A case-control study found an 87.2%
coverage rate in this cohort. Infants born during the RSV season were not included
in this analysis.(172) A population-based study in the Navarre region in Spain, of
infants born between October and December 2023 and who were offered nirsevimab
at birth in maternity wards, reported a 92% uptake rate.(170)

RSV older adult vaccines uptake

Page 140 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland
Health Information and Quality Authority

UK

The RSV adult vaccination programme was introduced in England in September 2024
as a single-dose vaccine for adults turning 75 years old, with a catch-up programme
covering those up to 79 years of age; the vaccine is administered in primary care by
GP practices and participating pharmacies.(173) As of the end of May 2025, the
cumulative vaccine coverage among eligible older adults had reached 58.9%, with
coverage of 36.4% and 62.4% in the routine and catch-up cohorts, respectively. (127)

Scotland launched its RSV vaccine programme in August 2024, with the RSV vaccine
offered to adults aged 75-79 years and those turning 75 years before July 2025.
Vaccination is provided by local NHS immunisation teams who initiate contact with
eligible individuals to make an appointment. By May 2025, 70.6% of eligible older
adults in Scotland had received the vaccine, with coverage of 69.9% and 70.7% in
the routine and catch-up cohorts, respectively.(174)

In Wales, RSV vaccination of older adults commenced on 1 September 2024, with
eligible individuals invited to attend for vaccination. Vaccination is offered year-round
to older adults as they turn 75 years old. A catch-up programme was also started for
those aged 75 to 79 years on 1 September 2024. The vaccine is administered in GP
practices or in community vaccine centres. Uptake in both the routine and catch-up
cohorts increased over time from 15% and 12%, respectively on 22 October
202475) t0 29.7% and 47.3%, respectively by May 2025.(176)

Differences in uptake by ethnicity and deprivation status in older adults have been
noted. Data for England for the first 11 months of the programme indicated a 22
percentage points’ difference in coverage between the most deprived (51%) and
least deprived (73%). There was a 44 percentage points’ difference between the
ethnic group with the lowest uptake (Asian or Asian British — Pakistani, 24%) and
highest uptake (White British, 68%). (177)

3.9 Economic burden of RSV

In the 2024 Rapid HTA on RSV, a brief overview of relevant literature in children
aged 0 to 4 years and adults aged 65 years and older was provided to highlight the
considerable economic burden that RSV places on society and healthcare
systems.(19 As described in Chapter 4 of that report, both direct (such as those
related to providing care for the patient) and indirect (such as productivity losses
due to RSV-related iliness or death) costs are relevant when considering the
economic burden associated with RSV. It should be noted that the cost to patients
accessing primary care varies from country to country, and these differences impact
how applicable international findings will be to the Irish setting. Moreover, while RSV
has been a notifiable disease in Ireland since 2012,(1%) as of April 2025, it is not
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currently a notifiable disease at a European level, so reporting by individual countries
may differ across Europe.(1'1) In addition, estimating the burden of RSV in secondary
care can be challenging due to diagnostic uncertainty. For example, the symptoms
of RSV are non-specific and not all patients will have specimens collected and tested.
Furthermore, some patients may acquire RSV during their inpatient stay rather than
RSV being the cause of admission, although this is partly accounted for by using the
primary diagnosis code.

The following sections provide an update to their corresponding paragraphs in the
Rapid HTA in instances where newer evidence was identified.

Children (aged 0 to 4 years)

Updated findings from 2024 were reported by an Irish industry-funded analysis,
which estimated the economic burden of RSV-related hospitalisations among
children aged less than two years using data sourced from HIPE.(178 The analysis
reported on the RSV burden in secondary care from 2017 to 2022, highlighting the
substantial burden in this population. Excluding 2020 (due to the influence of
COVID-19), the RSV-specific total annual inpatient costs were estimated to range
from €4.8 million (2017) to €10.8 million (2022).(178) The analysis also included
hospitalisations due to acute bronchiolitis as potentially attributable to RSV, to
account for potential under-reporting. When considering both RSV-confirmed
inpatient costs and bronchiolitis inpatient costs, estimated total inpatient
hospitalisation costs ranged from €11.4 million (2017) to €16.5 million in 2022.(179)

A 2024 systematic review co-authored by Sanofi employees reported on the burden
of RSV infection in Germany, identifying 42 relevant articles, 23 of which reported
healthcare resource use associated with RSV infection.(189) The authors identified one
study that reported costs associated with RSV-LRTI, focusing on children aged less
than three years between 1999 and 2001. The estimated mean cost (including direct
and indirect costs) was €163 per outpatient case and €2,700 per hospitalised RSV
case.

A 2025 publication, led by Pfizer employees, reported a retrospective health claims
analysis of RSV inpatient cases (with either a primary or a secondary RSV diagnosis)
between 2014 and 2019 in Germany.(181) The authors assessed direct costs per RSV
case and health resource use, for 4,909 infants (1-12 months old) RSV cases and
1,730 toddlers (13-24 months old) cases. Mean direct costs attributable to
healthcare resource utilisation were found to be higher in infants than toddlers (RSV-
specific costs of €4,021 and €3,641, respectively; RSV plus unspecified bronchiolitis
or pneumonia costs of €3,775 and €3,062, respectively). For both cohorts, mean
costs for RSV plus unspecified bronchiolitis or pneumonia cases were higher for
cases that required ICU admission. Specifically, costs were 4.7 times higher in the

Page 142 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland
Health Information and Quality Authority

infant cohort (€17,273 versus €3,655) and 9.5 times higher in the toddler cohort
(€27,605 versus €2,891). Mean excess costs relative to matched controls (patients
who did not have an RSV or bronchiolitis diagnosis, matched for age, sex and
preterm status) were also calculated. Mean excess costs for both cohorts were
consistently higher for RSV patients than matched controls. For RSV and unspecified
bronchiolitis or pneumonia cases occurring during the RSV season, the mean 30-day
excess costs ranged from €2,953 for infants born full-term with no increased risk
and hospitalised for five days, to €6,694 for infants born extremely premature (<29
weeks gestational age) and hospitalised for seven days. RSV-specific mean 30-day
excess costs ranged from €3,183 to €8,337 for the same cohorts.

A 2025 systematic review co-authored by Sanofi employees identified 18 articles
from Italy providing data on either economic costs or healthcare resource utilisation
related to RSV infections in children aged less than five years old.(182) According to
the review authors, one study provided comprehensive RSV disease cost data,
reporting that the mean cost per inpatient for children testing positive for RSV was
€5,753 (range: €3,711 to €7,795) compared with €5,395 (range: €3,354 to €7,436)
for RSV-negative children.

A 2024 publication reported on the economic burden associated with RSV-associated
hospitalisations in children less than five years of age in Austria, between 2015 and
2022.(183) Of the 976 cases of RSV-related hospitalisations, 41% occurred among
infants aged less than three months of age, and 66% occurred among infants aged
less than six months. For 2021, RSV-related hospitalisation costs among children less
than five years (excluding productivity losses) were approximately €2 million and
accounted for 3.3% of the overall all-cause hospitalisation costs of €60 million in this
age group. Similarly, a 2025 Spanish study authored by Pfizer employees, estimated
RSV hospitalisation costs in children less than 18 years of age between 2016 and
2019.(189) The highest incidence was seen in infants aged less than six months who
accounted for 63% (€24.8 million) of all RSV hospitalisation costs. Over the study
period, the total annual RSV-specific hospitalisation cost increased from €35 million
in 2016 to €45 million in 2019. Over the same period, the total annual hospitalisation
costs for unspecified bronchiolitis, bronchitis or pneumonia cases, decreased from
€57 million in 2016 to €48 million in 2019. The authors partly attributed these trends
to an increased awareness of RSV over time and or improved diagnostic testing
practices, with an increase in specific-RSV cases consequently leading to fewer
recorded cases of unspecified bronchiolitis, bronchitis or pneumonia.

Older adults (aged 65 years and older)

Using data sourced from HIPE for the period 2017 to 2021, an analysis by a
commercial consultancy group estimated that the cost of RSV-related
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hospitalisations for adults aged 65 years and older in Ireland ranged from €147,000
in 2017 to €870,000 in 2019.(179) To account for potential under-reporting of RSV
cases in this age-group, the authors undertook an additional analysis in which they
assumed that approximately 6.8% of hospitalisations in older adults for respiratory-
related infections were due to RSV. In this, they estimated that total hospitalisation
costs due to RSV in this age-group exceeded €8.1 million (€0.4 million in reported
and €7.7 million in unreported RSV hospitalisation costs) in 2021.

An Italian study from 2025 led by GSK employees reported on economic outcomes
of RSV-hospitalised patients aged 60 years and older in Italy, between 2010 and
2021.(85) The analysis was limited to data from six administrative databases
covering approximately 20% of the population of Italy, and to those for whom at
least 12 months of data availability was available in a single local health authority. Of
the 201 included patients, 60% were aged 75 years or older. The total mean direct
healthcare costs per patient during the 12-month follow up were €11,599 and
€8,385 for adults aged 60 years and older and 75 years and older, respectively. The
total mean direct healthcare costs were also stratified by risk status, with costs per
high-risk patient estimated at €12,269. For certain comorbidities, the total mean
direct healthcare costs per patient ranged from €9,920 among those with heart
failure to €11,629 among COPD patients. The total mean direct healthcare costs per
patient were higher for immunocompromised patients, estimated at €16,129.

The considerable economic and health resource burden associated with RSV was
further documented in a 2024 study from Germany, reporting on health claims data
between 2015 and 2018 among adults aged 18 years and older.(18®) This study, co-
authored by Pfizer employees, reported on RSV-related productivity loss from
inpatient episodes by age group; productivity losses were considered to represent
the time that patients could not participate in employment or pursue other
“productive” activities (not specified) due to their iliness. RSV-related inpatient
episodes were reported to result in 9.79 (£ 6.77) days, 10.29 (£ 6.43) days, and
10.79 (£ 6.35) days of productivity loss among adults aged 60 to 74 years, 75 to 84
years and 85 years and older, respectively. For each age group, the mean direct cost
per inpatient episode was higher for severe cases than non-severe cases. For the 60
to 74 year cohort, the mean direct cost per inpatient episode for €12,168 (%
€13,352) and €3,168 (£ €3,672) for severe and non-severe cases, respectively.

Two publications were identified from 2025 reporting on the economic impact of RSV
infections among Spanish adults.(187: 188) The first, authored by employees from
Pfizer, estimated the costs associated with RSV and influenza hospitalisations in
adults aged 18 years and older between 2016 and 2019, using the validated
Minimum Basic Data Set, which covers 90% of all public and private hospital
admissions in Spain.(187) Hospitalisation costs per episode were higher among those
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with a higher risk profile, for all ages and infection types. No overall significant
difference was detected in the cost per episode between RSV or influenza infections,
after adjustment for age group, risk status and year of admission (RSV €3,870, 95%
CI: €3,773 to €3,942; influenza €3,888, 95% CI: €3,836 to €3,931). Total annual
hospitalisation costs increased with age for both RSV and influenza, with the
greatest burden among those aged 80 years and older (RSV €145 million (76% of
RSV costs among adults); influenza €29 million (35% of influenza costs among
adults)). For adults aged 60-69 and 70-79, the total annual RSV-related
hospitalisation costs were estimated at €19 million and €12 million, respectively. The
second study reported the findings of an observational study of adults aged 60 years
and older hospitalised with a confirmed RSV infection between October 2023 and
March 2024 inclusive.(188) The authors compared directs costs between 1,952 ARI
and 229 RSV cases. The mean total costs were estimated to be higher for RSV cases
(€5,197, standard deviation (SD) €10,020) compared with ARI cases (€3,329, SD
€7,176). The differences between the mean costs of RSV and ARI cases were
statistically significant (p < 0.001) for the age groups 60 to 70 years (RSV €3,981,
SD €4,237; ARI €2,976, SD €7,849) and 70 to 80 years (RSV €7,800, SD €17,474;
ARI €3,371, SD €8,510). The large standard deviations in all instances indicate the
data are likely right-skewed, with a small proportion of patients incurring very high
costs.

3.10 Discussion

This chapter describes the epidemiology of RSV in Ireland, and the burden of
disease in Ireland, EU/EEA countries and the UK among children aged 0 to 2 years,
and adults aged 65 years and older. In summary, RSV surveillance data for Ireland,
for the last seven seasons, excluding the 2020/21 season, show a considerable
burden associated with RSV. Moreover, the data indicate seasonal variability in the
burden associated RSV in those aged 0 to 2 years and in adults aged 65 years and
older over the seven-year period since 2018/19.

In Ireland, considering all age groups, the highest reported burden has consistently
been seen in those aged less than two years, followed by those aged 3 to 4 years.
This reported burden is substantially higher than among the adult population,
including among adults aged 65 years and older. For example, since 2018/19,
(excluding the 2020/21 season due to the influence of COVID-19) the notified case
rates among children aged less than two years ranged from 1,211.8 to 2,225.7 per
100,000, while they ranged from 47.1 to 283.5 per 100,000 among adults aged 65
years and above. Differences are also noted when considering RSV-related ED visits
and hospitalisations among notified cases. For the same period, the notified RSV ED
visit rates among children aged less than two years ranged from 286.6 to 990.6 per
100,000, while they ranged from 9.4 to 77.4 per 100,000 among adults aged 65
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years and above. The notified RSV hospital admission rates among children aged
less than two years ranged from 643.8 to 1,063.9 per 100,000, while they ranged
from 18.3 to 93.4 among adults aged 65 years and older. While there has been a
general trend of increasing notifications over time, possibly driven by changes in
testing practices, notified case rates and rates of ED visits and hospital admissions
among notified cases were substantially lower in those aged less than two years for
the 2024/25 RSV season than in previous years, likely as a consequence of the
introduction of the Pathfinder immunisation programme for those born during the
RSV season, as discussed below.(189)

HPSC data in relation to ICU admissions among notified RSV cases were limited to
the 2023/24 and 2024/25 RSV seasons. Such admissions were uncommon in those
aged 65 years and older, with a total of seven and 13 admissions reported in the
2023/24 and 2024/25 RSV seasons, respectively. This can be compared with a total
of 125 and 61 such admissions among children aged less than two years in the
2023/24 and 2024/25 RSV seasons, respectively.

While the overall burden of RSV measured via the rate of notified RSV cases, ED
visits, hospitalisations and ICU admissions is lower among older adults as compared
with infants, the reported rate of RSV-related mortality is comparatively higher
among the older population. This is consistent with published literature on the topic
of the RSV burden in different age groups. A 2024 systematic review reporting on
the epidemiological or economic burden of RSV in Germany noted that RSV imposes
substantial disease burden in infants, young children, and older adults in Germany,
with infants being particularly affected. However it also noted that the reported
mortality rate associated with RSV infection in hospitalised adult populations was
higher than in children.(18) A comparative analysis of RSV-related hospitalisations in
children and adults over a seven year-period before, during and after the COVID-19
pandemic found that overall, children were hospitalised more often for RSV, while
older adults showed more severe outcomes.190 A 2023 systematic analysis of the
Global Burden of Disease 2019 study found that from 1990 to 2019, among specific
age groups, deaths in children under five years decreased from 1990 to 2019, while
deaths in adult age groups increased. Mortality rates differed by geographical region
and were lower in developed countries.()

Among children aged less than two years, the RSV burden is not uniform, with the
burden typically decreasing with increasing age. Specifically, the burden is
disproportionately higher among infants less than six months, with the highest rates
of notified cases, ED visits, hospitalisations, and hospitalisations that include ICU
admission consistently reported in this youngest group and among those aged less
than three months in particular up until the 2024/25 season, when the HSE’s
Pathfinder Programme was introduced. The Pathfinder Programme offered
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immunisation with nirsevimab to all infants born during the six-month period
between 1 September 2024 and 28 February 2025. Immunisation with nirsevimab
was also extended to infants and children up to two years of age at high risk of
severe disease who would previously have been eligible for palivizumab. The
cumulative national uptake rate of the Pathfinder Programme was high at 83%. The
HSE reported that among infants born during the period September to February, the
total number of notified cases, cases presenting to EDs, RSV-related hospitalisations
and RSV-related ICU admissions was 65%, 57%, 76% and 65% lower, respectively,
in 2024/25 compared with the same period in 2023/24.GD

HPSC data for the 2024/25 RSV season show that there was a reduction in the
burden of RSV in those aged less than two years, driven largely by a reduction in the
burden in those aged less than six months. Specifically, the notified case rate in
those aged less than three months was the lowest reported since 2018/19, while the
rate in those aged 3 to 6 months was 60 to 70% lower than that reported in the
previous three years. Notably, there was a change in the distribution of cases in
those aged less than two years. Between the 2018/19 and 2023/24 RSV seasons
(excluding 2020/21), infants aged less than six months accounted for 55% of the
total number of seasonal notified RSV cases in this cohort. In contrast, they
accounted for 23% of reported cases in those aged less than two years for the
2024/25 season, with the largest reduction seen in infants aged less than three
months (9% vs 30-39% of notified cases in previous years). A corresponding decline
in RSV ED visit rates and hospitalisations among notified cases was seen for those
aged less than six months, who accounted for 24% and 22% of RSV ED visits and
hospitalisations, respectively, in 2024/25 compared with 53% and 57% of all such
visits in those aged less than two years in the RSV seasons since 2018/19 and
2023/24. As the reported data on morbidity and mortality associated with RSV are
not linked to immunisation uptake data or other patient risk-status data, it is not
known what proportion of the observed morbidity and mortality in the 2024/25
season occurred in those at increased risk of severe RSV-related disease or in those
who did not receive immunisation.

A study conducted in Ireland highlighted the burden of RSV on the healthcare
system before the implementation of the Pathfinder Programme. The study reported
a significant impact of RSV in two tertiary paediatric hospitals from October 2023 to
January 2024, with bed occupancy levels in Paediatric Intensive Care units (PICUs)
exceeding 100% and a high demand for invasive and non-invasive ventilation. The
burden on PICUs also led to the cancellation of elective surgeries during this
period.1%1) The PICU data for the 2024/25 season indicated that total RSV-related
admissions and case severity were lower compared with the previous season (70 vs
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155), including specifically a lower burden in those aged less than six months (40 vs
118).(122)

The burden of RSV among those aged 65 years and older is also hot homogenous.
When data for this group were disaggregated by five-year age band, in general, the
burden of RSV was found to increase with increasing age, with the highest burden
observed among those aged 80 years and older. Chronic conditions associated with
severe outcomes of RSV such as COPD, chronic kidney disease, diabetes mellitus are
generally more common in older adults.(192-19%) As highlighted in section 3.6.3, the
population aged 65 years and older is expected to grow substantially, with CSO
projected increases from 833,300 in 2024 to over a million by 2032. As such,
healthcare utilisation due to RSV in older adults will likely also increase, contributing
to demands on the healthcare system. Currently, there are no population-based RSV
vaccination programmes targeted at older adults in Ireland. As noted in Chapter 2, a
number of countries within the UK and Europe have recently implemented regional
or national vaccination programmes targeting subsets of the population aged 65
years and older, specifically adults aged 75 years or older and or those at increased
risk of severe disease due to specified chronic conditions. A comprehensive review of
the safety, efficacy and effectiveness of RSV vaccination in older adults is described
in Chapter 4.

The Pathfinder cohort aside, since 2022/23, RSV notification rates in all age groups
are higher than in the pre-COVID-19 period. This is most notable among those aged
65 years and older, with corresponding increases also seen in rates of RSV-related
ED visits and hospitalisations among notified cases. It is possible that this reflects
improved case ascertainment rather than a true increase in the burden of RSV. The
COVID-19 pandemic changed the landscape of respiratory virus testing in Ireland,
with more laboratories conducting respiratory virus testing and increased use of
multiplex PCR assays to test for respiratory viruses, including RSV. A 2023 HPSC
survey (n=40 hospitals, 75% response rate) of respiratory virus testing capacity and
practices reported a widespread availability of multiplex RT-PCR testing in acute
hospital settings in Ireland.(1%) In late 2024, the HSE issued guidance on ARI testing
recommending the use of multiplex testing for a panel of viruses including RSV by a
method that detects viral nucleic acid.(19) A 2024 systematic review reported RT-
PCR test as the most sensitive paediatric RSV diagnostic test that is unlikely to miss
RSV cases or only a relatively small proportion among the children presenting with
LTRI.(197) Multiplex RT-PCR test is also the most sensitive diagnostic test for RSV
among adults.198) Despite anecdotal reports of variability in testing practices across
hospitals, the increased laboratory capacity in hospital settings and the HSE
recommendation to use a multiplex test that has high diagnostic performance,
support an assumption that the most recent Irish data are likely a more accurate
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reflection of the true burden of RSV on the healthcare system, especially at
secondary care level. It is acknowledged, however, that the most recent data still
underestimate the true burden, as not all cases are (or will likely ever be) notified.
The 2023 HPSC survey showed that 93% of laboratories reported testing specimens
from hospital inpatients and ICU patients, making these the most common source of
specimens; only 30% of laboratories reported testing specimens submitted from
primary care practices. It is noted that there are no specific antiviral treatments for
RSV, while antiviral treatment for those with influenza and COVID-19 is indicated
only for those at high risk of severe disease. With the exception of sentinel
surveillance, multiplex testing in primary care is likely limited given that it typically
will not influence patient management. As such, the true burden of RSV in primary
care is likely much higher than that reported.

For immunisation programmes, achieving a high uptake rate is important to
maximise health benefits. As discussed, uptake of nirsevimab in Ireland during the
most recent RSV season was high at 83%. However this figure is slightly lower than
the overall uptake of vaccines included in the childhood immunisation programme
and this may reflect the fact that Pathfinder was a newly launched programme.
Available data on uptake of nirsevimab for infants within other EU/EEA countries
show a wide range from 69% to 95% in different regions. However, it is noted that
uptake was typically higher for those born during the RSV season who were
immunised prior to discharge from the maternity hospital (range: 80% to 95%)
compared with uptake in the catch-up cohort (range: 65% to 90%). Looking at
uptake of the RSV maternal vaccine, data from England and Wales (where it is
nationally funded) show rates ranging from 33.6% to 47.6% and from 18.7% to
46.1%, respectively, with uptake noted to generally have increased over time among
women who gave birth between September 2024 and February 2025. In Ireland,
uptake of other maternal vaccines was previously reported as 49.9% for the
pertussis vaccine, and ranged between 42.1% and 62% for the seasonal influenza
vaccine and between 6% and 19.6% for COVID-19 vaccines in recent years. Data on
the uptake of RSV vaccines for older adults is available from the UK where it is
nationally funded. While noting differences in the reporting interval across the
different countries, uptake for the catch-up programme (those aged 75-79 years)
ranged from 44% to 69%. In Ireland, uptake of vaccines among older adults aged
65 years and over was previously reported as 36% for pneumococcal vaccination,
and ranged between 54.5% and 76.5% for the seasonal influenza vaccine
programme and between 46.4% and 61% for COVID-19 vaccination in recent years.
In general the uptake of all adult vaccines in Ireland (both maternal and older adult
vaccines) is lower as compared with uptake within the childhood immunisation
programme.
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Using HIPE data for the period 2018 to 2024, the total annual cost of inpatient stays
for those with a primary diagnosis of RSV ranged from €2.2 million (in 2024) to 6.2
million (in 2023) for cases with an ICU stay, and from €3.2 million (in 2020) to 20.4
million (in 2022) for cases without an ICU stay. While annual costs associated with
inpatient stays have varied, they are substantial. However, it is acknowledged that
they are likely an underestimate as not all RSV cases are laboratory confirmed and
some discharges may not be coded. In addition to the HIPE inpatient costs, it is
noted that there may be additional costs associated with rehabilitation after
discharge, particularly among frail older adults. Rehabilitation may involve additional
professional support at home, community-based multidisciplinary services, or
admission to a Level 2 specialist rehabilitation bed. A 2022 systematic review
reported that the pooled prevalence of frailty among those aged 65 years and older
inpatients was 65.8% (95% CI 25.7-100%) in Ireland.(*®) Furthermore, the
economic burden associated with RSV also includes direct costs resulting from
providing care to the patient, such as primary care visits and medical costs, and
indirect costs resulting from productivity loss due to illness, or premature death.
Although limited research has been published on the total economic burden of RSV
in Ireland, international estimates suggest that the burden, including both direct and
indirect costs, is likely to be considerable. This will be explored further in the
economic evaluation chapter.

In summary, RSV places a significant burden on young children, older adults and
secondary healthcare services, with the highest burden seen in children less than
two years. RSV poses a particular challenge for paediatric healthcare services, as a
high proportion of hospital discharges occur in Q4 each year. While testing capacity
has increased, the identified data are likely an underestimate of the total burden,
and particularly the burden in primary care, as not all RSV cases are laboratory
confirmed and some discharges may not be coded.
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4 Clinical efficacy, effectiveness and safety

Key Points

= Systematic review evidence was used to address four research questions
relating to the efficacy, effectiveness and safety of authorised interventions
and approaches for the prevention of RSV and associated complications. These
approaches comprised the:

- active immunisation of adults aged 65 years and older through vaccination

- passive immunisation of infants through maternal vaccination

- passive immunisation of infants and young children through the use of
extended half-life monoclonal antibodies (EHL-mADbs).

Active immunisation of older adults through vaccination

= Qverall, three RCTs (n=97,547) and three observational studies (two test-
negative case control studies (n=81,595) and one target trial emulation
(n=146,852 vaccinated matched to 582,936 unvaccinated controls)) were
included (search updated to 25 April 2025). The evidence identified relates to
adults aged 60 years and older and included three authorised RSV vaccines
(RSVPreF3 (Arexvy®), RSVpreF (Abrysvo®), and the mRNA vaccine
mMRESVIA®).

= Considering the estimated vaccine efficacy/effectiveness (VE) of RSV
vaccination of older adults:

- VE against RSV-related lower respiratory tract disease (LRTD) was 78%
over one RSV season (high certainty of evidence based on pooled data
from three RCTs). There was evidence of waning immunity based on two
RCTs reporting cumulative and per season data for two (RSVpreF,
RSVPreF3) and three (RSVPreF3) seasons. Cumulative vaccine efficacy
against RSV-related LRTD was estimated at 67% over two seasons
(pooled data from two RCTs) and 69% over three seasons (data from one
RCT).

- VE against medically attended RSV-related LRTD, reported by two RCTs,
was 88% and 70%, respectively.

- VE against RSV-related hospitalisation was 77% (moderate certainty of
evidence based on pooled data from two test-negative case-control
studies). A similar vaccine effectiveness estimate (80%) was reported by a
trial emulation study. The RCTs were underpowered to detect differences
in RSV-related hospitalisation between the vaccine and control groups.
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- There were insufficient data to determine VE against RSV-related ICU
admissions or RSV-related mortality.

Considering the safety of RSV vaccination of older adults:

- Local and systemic reactions were relatively common among vaccine
recipients; however, these were mostly mild-to-moderate reactions;
severe solicited adverse events were less common.

- Overall, serious adverse events (SAEs) related to the intervention were
rare. In the pooled analysis, there was no statistically significant difference
in the risk between vaccine and placebo groups (low certainty of evidence
based on three RCTs).

- Post-marketing surveillance supports the safety of RSV vaccination in older
adults. While there is some uncertainty over potential SAEs such as
Guillain-Barré syndrome (GBS), the evidence suggests these events are
rare, with estimates ranging from 16 to 25 and from 3 to 10 excess cases
of GBS per million doses for RSVpreF and RSVPreF3, respectively.

Passive immunisation of infants through maternal vaccination

Overall, one RCT (n=7,420) and one observational study (test-negative case
control study (n=505)) were included (search updated to 25 April 2025). The
evidence identified relates to infants aged six months and younger and
included RSVpreF (Abrysvo®), the only RSV vaccine authorised in Europe for
the passive immunisation of infants through maternal vaccination.

Considering the efficacy and effectiveness of maternal RSV vaccination during
pregnancy, estimated VE against:

- Medically attended RSV-related LRTD and RSV-related hospitalisation in
infants at 180 days follow-up was 49% and 55%, respectively (moderate
certainty of evidence for both outcomes, based on one RCT).

- RSV-related hospitalisation in infants was 73%, up to 180 days follow-up
based on one observational study (low certainty of evidence).

There was no statistically significant effect of maternal vaccination on RSV-
related mortality (low certainty of evidence based on one event in one RCT).

Considering the safety of maternal RSV vaccination during pregnancy:

- In both pregnant women and infants, most adverse events reported in the
period up to one month after vaccination were mild-to-moderate. Severe
events represented approximately 10% of all adverse events among both
vaccine and placebo groups.
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Overall, intervention-related SAEs were rare. There was no statistically
significant difference in risk between vaccine and placebo groups (low
certainty of evidence based on one RCT).

Pharmacovigilance assessments support the overall safety of RSV
maternal vaccination during pregnancy, although countries continue to
closely monitor recipients due to some concerns regarding a potential
safety signal associated with preterm births.

Passive immunisation of infants and young children through the use of
extended half-life monoclonal antibodies

Overall, four RCTs (n=16,121 for clinical efficacy estimates, n= 14,570 for
safety estimates) (search updated to 23 April 2025; the CLEVER RCT was
published after this date and included in a post-hoc update) and 15
observational studies (n=96,392) (search updated to 25 February 2025) were
included. The RCT data relate to both nirsevimab (Beyfortus®) and clesrovimab
(Enflonsia®), whereas the observational data relate exclusively to nirsevimab.

Considering the impact of EHL-mAbs on the protection of infants and children
less than two years of age at increased risk of RSV-related disease:

EHL-mAbs reduce medically attended RSV-associated LRTI over one
season, with an estimated efficacy of 69% (pooled data from three RCTs;
high certainty of evidence). Effectiveness of nirsevimab against RSV-
related LRTI incidence in infants was estimated at 87% (pooled data from
two observational studies; moderate certainty of evidence). However,
EHL-mADbs probably do not reduce MA RSV-associated LRTI over two
seasons (pooled data from two RCTs; moderate certainty of evidence).
EHL-mADbs probably reduce RSV-associated LRTI with hospitalisation over
one season, with an estimated efficacy of 83% (pooled data from four
RCTs; moderate certainty of evidence). Effectiveness of nirsevimab
against RSV-related hospitalisation among infants was estimated at 87%
(low certainty of evidence based on pooled data from nine observational
studies). However, nirsevimab probably does not reduce RSV-associated
LRTI with hospitalisation over two seasons (data from a single RCT;
moderate certainty of evidence).

There were insufficient data to determine efficacy against RSV-related ICU
admissions or efficacy and or effectiveness against RSV-related mortality.
However, there was evidence that nirsevimab probably reduces the risk of
RSV-related ICU admissions over one season (moderate certainty of
evidence based on pooled data from four observational studies).
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Risk of bias

Conclusion

Considering the safety of EHL-mAbs for infants and children less than two
years of age at increased risk of RSV-related disease:

- Adverse events (AEs) were common; however, these were typically mild

The risk of bias of the underpinning primary studies varied, but was generally
assessed to be low, though some concerns were noted.

There is consistent evidence that all currently authorised RSV immunisation
products are safe and effective for the prevention of RSV and associated
complications, over one season. While local and systemic events are common,
these are mostly mild-to-moderate in severity; serious adverse events (SAEs)
are rare. Continued monitoring and vigilance will be required given that these
are new interventions. For older adults, there is evidence of waning immunity

to moderate in severity, with Grade 3+ AE occurring less frequently. The
pooled result across the four RCTs indicated no significant difference in
the incidence of any AEs between the EHL-mADb and control groups.
Across four RCTs, only two participants (out of 8,380) were reported to
have had an SAE which was related to an EHL-mAb, while one participant
(out of 6,190) had an SAE related to placebo. While rare, due to the low
certainty of evidence, it is unclear if EHL-mAbs are associated with SAEs
related to the study intervention.

To date, post-marketing surveillance supports the overall safety of
nirsevimab administration to this cohort.

In relation to vaccination of older adults, outcomes relating to the first
RSV season in all three of the included RCTs were considered to be at low
risk of bias. However, some concerns were identified regarding outcomes
relating to subsequent seasons from two RCTs. The three included
observational studies were deemed to be at moderate (two studies) to
serious (one study) risk of bias.

In relation to maternal vaccination, the single RCT was assessed as being
at low risk of bias for all outcomes. Moderate risk of bias was identified in
the single included observational study.

In relation to EHL-mADbs, three RCTs were considered at low risk of bias
across all outcomes while one RCT was assessed as having ‘some
concerns’ for both efficacy and safety outcomes. Of the 15 observational
studies, 14 were assessed to be at low risk of bias, while one study was
assessed to be at moderate risk of bias.
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over time, with data limited to a maximum of three years’ follow-up. The
potential harms that are associated with immunisation must be considered in
the context of the potential for clinical benefit within the population.

4.1 Introduction

The aim of this chapter was to review the clinical efficacy, effectiveness and safety
of authorised interventions and approaches for the immunisation against respiratory
syncytial virus (RSV) infection. The interventions that were considered included the
active immunisation of adults aged 65 years and older through vaccination, the
passive immunisation of infants through maternal vaccination, and the passive
immunisation of infants and young children through the use of extended half-life
monoclonal antibodies (EHL-mAbs).

4.2 Methods
Research questions

Four research questions were formulated with respect to the efficacy, effectiveness
and safety outcomes associated with the use of the authorised RSV immunisation
strategies:

= What is the clinical efficacy and effectiveness of the currently authorised EHL-
mADbs for the prevention of RSV and associated complications, in infants in the
general population and in children aged less than two years at increased risk
of severe disease?

= What is the safety profile of the currently authorised EHL-mAbs when used for
the prevention of RSV and associated complications, in infants in the general
population and children aged less than two years at increased risk of severe
disease?

= What is the clinical efficacy and effectiveness of the currently authorised RSV
vaccines for the prevention of RSV and associated complications in infants
(through maternal vaccination) and in adults aged 65 years and older?

= What is the safety profile of the currently authorised RSV vaccines when used
for the prevention of RSV and associated complications in infants (through
maternal vaccination) and in adults aged 65 years and older?

While the scope was limited to currently authorised products, a decision was taken
to also include published phase II and III randomised controlled trial (RCT) data for
products for which an assessment of a marketing authorisation application was
being considered by the European Medicines Agency (EMA), and where the study
dose was in line with that submitted for authorisation.
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The specific inclusion criteria, in terms of population, intervention, comparator,
outcomes and study design (PICOS) for this HTA are presented in Table 4.1.

Table 4.1 PICOS for clinical efficacy, effectiveness and safety of authorised RSV
immunisation strategies
Population Infants, children (aged less than two years at increased risk of
severe disease), pregnant women and older adults (aged 65
years and older)

1 EREN LB B One of the following forms of authorised RSV immunisation:

RSV monoclonal antibodies (extended half-life):
- nirsevimab (Beyfortus®)
- clesrovimab (Enflonsia®)

RSV vaccines:

= Pregnant women
- RSVpreF (Abrysvo®)
= QOlder adults
- RSVpreF (Abrysvo®)
- RSVPreF3 (Arexvy®)
- RSV mRNA vaccine (mRESVIA®)

(oG]l ] = NO immunisation

» Placebo

= Co-administration with another vaccine

= Another authorised form of RSV immunisation (head-to-head
comparison with RSV vaccine or RSV monoclonal antibodies)

Outcomes Efficacy or effectiveness — main outcomes

= RSV infections

= RSV-related outpatient medically attended (MA) lower
respiratory tract infection (LRTI)

= RSV-related hospitalisation including duration of
hospitalisation8

= RSV-related ICU admission®

= RSV-related death”

Efficacy or effectiveness — additional outcomes

= Duration of protection (against any main outcome)
= Duration of stay in ICU
= Duration of invasive ventilation
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= Patient-reported outcomes and quality of life
» Antibiotic use for LRTI
= Long-term outcomes:

- development of asthma (children)

- reduced functional capacity (adults)

Safety — main outcomes

= Serious adverse events* related to vaccination or
immunisation (including neurological disorders such as
Guillain-Barré syndrome)

Safety — additional outcomes

All adverse events, including:
- solicited adverse events (local and systematic
reactions)
- unsolicited adverse events (spontaneously
reported/other adverse events)
= Adverse pregnancy outcomes after vaccination during
pregnancy*
» Adverse neonatal outcomes after vaccination during
pregnancy”

ST EST M = High-quality systematic reviews* of randomised controlled
trials (RCTS) and non-randomised studies with a control

group
= RCTs and non-randomised studies with a control group

Key: ICU — intensive care unit; LRTI — lower respiratory tract infection; MA — medically attended;
mRNA — messenger ribonucleic acid; RCT — randomised controlled trial; RSV — respiratory syncytial
virus.

Notes: * Phase II & III RCTs involving clesrovimab were eligible for inclusion in this review given
that an application for this product has been submitted to European Medicines Agency for
authorisation; decision pending.

8 A positive laboratory diagnosis by polymerase chain reaction (PCR), virus culture or antigen
detection.

*+ An adverse reaction that results in death, is life-threatening, requires hospitalisation or prolongation
of existing hospitalisation, results in persistent or significant disability or incapacity, or is a birth
defect.

¥ Spontaneous abortion, foetal death, stillbirth, preterm birth (less than 37 weeks), pre-eclampsia and
eclampsia.

" Congenital malformations (minor and major), neonatal death, and small-for-gestational age.

¥ As described in section 4.1.
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In accordance with the protocol for this HTA, evidence from high-quality, recently
published systematic reviews of the clinical effectiveness and safety of RSV
immunisation strategies were used, where available, and updated as necessary, to
address the above research questions. Details relating to the necessary
characteristics that must be present for a systematic review to be considered high
quality are outlined in the protocol.(12)

The HIQA evaluation team identified three potentially suitable systematic reviews
that address the above research questions when considered collectively:

» a living systematic review of RSV vaccines commissioned by the European
Centre for Disease Prevention and Control (ECDC) a draft of which had been
provided to HIQA on a confidential basis(2%0)

= a 2024 review by Sevendal et al. of the clinical efficacy and safety of
mAbs(201)

= a 2025 review by Sumsuzzman et al. of the effectiveness of nirsevimab (a
mADb).(202)

A decision was taken to use these reviews to inform this HTA based on a
combination of their relevance to the HIQA evaluation team’s research questions,
the recency of their literature searches, and their quality, as assessed using the
AMSTAR (A MeaSurement Tool to Assess Systematic Reviews) 2 tool.(203) This
section summarises the methodology used in these identified systematic reviews and
describes the methodology adopted by the HIQA team for the updates, where
applicable.

4.2.1 Summary of the methods used in the systematic reviews

Review protocols

Protocols for the identified systematic reviews (ECDC, Sevendal et al. and
Sumsuzzman et al.) were prospectively registered with the international prospective
register of systematic reviews (PROSPERO) with registration numbers
CRD42023439128,(209 CRD42022376633,(201) and CRD42024628782(205),
respectively.

Summary of review methods

The HIQA evaluation team received a confidential version of the ECDC systematic
review in December 2024. As a living review, the primary ECDC review was
completed in April 2024, with a search until 18 May 2023. The first update by the
same authors was completed in October 2024, with the search extended to 8 April
2024, and published in September 2025.(206) Hereafter, the living review is referred
to as the ECDC review, with this term encompassing the studies identified in the
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primary review and the first update. In the context of a rapidly-changing evidence
base, a decision was made by the HIQA evaluation team to update the ECDC review,
as the cut-off date for the most recent literature search available was over six
months old. Specifically, it was noted that the ECDC review had not identified any
studies in real-world settings, while topic exploration by the HIQA evaluation team
indicated that such studies were published following implementation of RSV
immunisation programmes in some countries for the 2023-2024 RSV season. The
review assessed the efficacy, effectiveness and safety of authorised and
unauthorised RSV vaccines in all human population groups, in addition to different
dosages and dosing schedules to those of the currently authorised vaccines. As
such, its scope was broader than the HIQA review, which focused on authorised
interventions for the immunisation of infants and adults aged 65 years and older.
Studies included in the ECDC review that did not meet the inclusion criteria for this
HTA were excluded in this update, and as such are not discussed in this chapter.

The systematic review by Sevendal et al. was published in August 2024, with a
search spanning 1 January 2000 to 29 November 2023. As the literature search cut-
off date was over six months old, a decision was taken to update the review given
the rapidly evolving evidence base for the RSV-specific mAbs. Specifically, it was
noted that the review had not identified any completed RCTs involving clesrovimab,
while topic exploration by the HIQA evaluation team had indicated that such RCTs
may now be available. The Sevendal et al. systematic review assessed the efficacy
and safety of novel RSV mAbs or antiviral therapies in all human population groups.
As such, its scope was broader than the HIQA review, which focused on the
immunisation of infants and was limited to authorised interventions and those with
published phase II or III RCT data for which an application for authorisation has
been submitted to the EMA. Studies included in the review by Sevendal et al. that
did not meet the inclusion criteria for this HTA were excluded in this update and are
not discussed in this chapter.

The systematic review by Sumsuzzman et al. was published in May 2025, with a
search spanning 1 January 2023 to 25 February 2025. The review assessed the real-
world effectiveness of nirsevimab in children aged two years and younger based on
observational studies conducted during the first season (2023-2024) of nirsevimab
immunisation programmes. The quality of included studies were evaluated using the
Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Observational Studies.
The primary outcomes reported were RSV-related hospitalisation, ICU admission,
incidence of LRTI, and length of hospital stay. These outcomes were relevant to the
research questions and PICOS for this HTA. Not all studies included in the
Sumsuzzman review met the inclusion criteria for this HTA. The HIQA evaluation
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team excluded such studies and instead synthesised outcome data from the
remaining studies; these analyses are reported in this chapter.

4.2.2 Methods used by HIQA to update and report on the systematic
reviews

Search strategy and information sources

The search strategies developed by the authors of the ECDC and Sevendal et al.
reviews were incorporated and updated by a librarian and are provided in Tables
A4.1 and A4.2 in the appendix, respectively. The ECDC search was updated by the
HIQA evaluation team for the purpose of this report, from 9 April 2024 to 9 January
2025, in the first instance, and further updated on 25 April 2025. Similarly, the HIQA
evaluation team updated the Sevendal et al. search on 23 April 2025. Forward and
backward citation searching was conducted on studies included after full text
screening. This was completed on 25 April and 2 May 2025 for the ECDC updated
searches, and on 9 May 2025 for the Sevendal et al. updated search, using
citationchaser.(297)

As part of the HTA process, the health technology developer of each authorised
medicinal product included in this assessment was provided with an opportunity to
submit a dossier that included a list of studies pertaining to their product. This list
was subsequently cross-checked by the HIQA evaluation team to ensure all studies
which met the PICOS were included. No additional studies were identified through
this process.

For the review of RSV vaccines, one additional study that was eligible for inclusion
was identified after searches were complete, having been published on 5 May 2025.
A decision was made to include this study in the update, as it reported on maternal
vaccination effectiveness, and was considered important given that no other
observational studies reporting on such data had been identified for inclusion.
Regarding the review of RSV-specific mAbs, one study reporting the results of the
phase IIb-III CLEVER RCT of clesrovimab was included in a post-hoc update in
September 2025. A decision was made to include this study as no other efficacy or
safety data for clesrovimab had been identified for inclusion.

Study selection and data extraction

With regard to the two reviews that were updated, (290 201) titles and abstracts of
articles retrieved were screened independently by two reviewers. The full text of
potentially eligible articles was retrieved and independently assessed for eligibility by
two reviewers according to the pre-specified inclusion and exclusion criteria outlined
in Table 4.2. Data extraction was conducted independently by two reviewers using a
standardised, pre-piloted electronic data extraction form. Any disagreements were
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resolved through discussion and with third-party arbitration, when required. In
addition, outcome data were extracted from eligible studies included in the identified
systematic reviews. Data were extracted by a single reviewer and cross-checked by
a second reviewer. The extracted data were further cross-checked against the
primary studies for a random sample of studies. When discrepancies were identified
within a review, a decision was taken for two reviewers to independently re-extract

the outcome data. Any disagreements were resolved by discussion or with third-
party arbitration, when required.

Table 4.2 Inclusion and exclusion criteria for the updates and or reporting
of the identified systematic reviews
Inclusion criteria

Exclusion criteria

ECDC review of efficacy, effectiveness and safety of RSV vaccines

RCTs or NRSIs of authorised RSV vaccines
Reporting efficacy, effectiveness or safety
data”

Published between 9 April 2024 and 9
January 2025. Further updated until 25
April 2025+

Published in the English language

RSV infection was diagnosed via positive
laboratory diagnosis by PCR, virus culture
or antigen detection.

Animal or laboratory studies

Case reports, case series, review articles,
observational studies, results only
presented in abstract form, editorials,
letters, results, trial registries, non-peer
reviewed articles

Medicinal products that have been
discontinued.

Sevendal et al. review of the efficacy and safety of RSV EHL-monoclonal antibodies

RCTs of either authorised RSV EHL-mADbs or
Phase II or III RCTs of unauthorised RSV
EHL-mADbs that target human RSV infection
Reporting efficacy or safety data*

Published between 30 Nov 2023 and 23
April 20258

Published in the English language

RSV infection was diagnosed via positive
laboratory diagnosis by PCR, virus culture
or antigen detection.

Animal or laboratory studies

Case reports, case series, review articles,
observational studies, results only
presented in abstract form, editorials,
letters, trial registries, non-peer reviewed
articles

Medicinal products that have been
discontinued.

Sumsuzzman review of the effectiveness of nirsevimab

NRSIs of nirsevimab
Reporting effectiveness or safety data*

RSV infection was diagnosed via positive
laboratory diagnosis by PCR, virus culture
or antigen detection.

Case reports, case series, review articles,
observational studies, results only
presented in abstract form, editorials,
letters, results, trial registries, non-peer
reviewed articles

Intervention and control groups were
compared across two different RSV
seasons.
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Key: NRSIs — non-randomised studies of intervention; PCR — polymerase chain reaction; RCTs — randomised
controlled trials; RSV — respiratory syncytial virus.

Notes: * Safety where evaluated and reported with efficacy and or effectiveness within a study.

* Forward and backward citation searching was conducted on 25 April 2025 and 2 May 2025 using
citationchaser.

8 Forward and backward citation searching was conducted on 9 May 2025 using citationchaser.

Quality assessment

Two reviewers independently assessed the quality of studies included in the updates
to the ECDC and Sevendal et al. reviews. For RCTs, the revised Cochrane risk-of-bias
tool for randomized trials (RoB 2) was used to assess the risk of bias.(2%®) For non-
randomised studies, risk of bias was assessed using the Risk of Bias in Non-
randomized Studies of Interventions (ROBINS-I) tool (version 2).(299) Disagreements
were resolved through discussion, or if necessary, involvement of a third reviewer.
In addition, critical appraisal of all three reviews (ECDC, Sevendal et al. and
Sumsuzzman et al.) was performed using the AMSTAR 2 tool.

Data synthesis and analysis

Reporting in this chapter adhered to the PRISMA 2020 statement.(?19) Where studies
were sufficiently homogenous in terms of participants, interventions and outcomes,
meta-analysis was used to generate a combined effect estimate. For binary
outcomes, risk ratios (RR), odds ratios (OR) or incidence rate ratios (IRR) were
calculated, as appropriate, with these effect ratios then converted to efficacy or
effectiveness, expressed as a percentage, to facilitate interpretation of the results.
Percentage efficacy or effectiveness of immunisation products (vaccines or EHL-
mADbs) was defined as 1 minus the effect ratio multiplied by 100. For continuous
outcomes, the standardised mean difference was calculated as the measure of
effect.

Meta-analysis was conducted using the meta package in R version 4.4.2. Fixed or
random effects models were used, as appropriate. The fixed-effects model was used
when a small number of studies were available for individual comparisons, as it was
considered that there were insufficient data to support a reliable estimate of
between-study variance using a random-effects model. For random-effects models,
the Knapp-Hartung adjustment was used to control for the uncertainty in estimates
of the between-study heterogeneity. The metabin function was used for binary
outcomes, and the metacont function was used for continuous outcomes. The
metainc function was used for the analysis of incidence rate ratios. Statistical
heterogeneity was quantified using the I? statistic, and categorised according to the
potential level of heterogeneity in line with Cochrane methodology.?'1) The results
are presented as forest plots, showing effect sizes and corresponding 95%
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confidence intervals (CIs). Subgroup analyses (for example, based on age group,
product, immune status and so on) were not performed due to limited data.

Data relating to efficacy or effectiveness were analysed on both an intention-to-treat
(ITT) and a per protocol (PP) basis. Safety data were derived from the specified
solicited safety cohort of trial participants for solicited safety outcomes, and from the
exposed population (that is, those who received a vaccine or placebo injection) for
other safety outcomes.

The certainty of evidence of the primary outcomes were assessed following the
GRADE (Grading of Recommendations, Assessment, Development and Evaluation)
approach,?12) using the GRADEpro tool.(213)

4.3 Results: efficacy, effectiveness and safety of RSV
vaccines

In the first search (9 April 2024 to 9 January 2025), after removal of duplicates, 609
title and abstracts were assessed for eligibility. A total of 54 studies required full-text
review, with two studies fulfilling the inclusion criteria.(?1% 215 In the second search
(to 25 April 2025), 730 title and abstracts were screened; eight new studies required
full-text review, with four studies meeting the inclusion criteria.(216-219) After the
completion of the second search, a relevant study fulfilling the inclusion criteria was
published.(220) In addition, 5 of 14 studies from the ECDC review were assessed as
meeting the inclusion criteria for this HTA.(221-225 As a result, a total of 12 studies
were included in the data synthesis. An overall overview of the study selection
process for both searches is presented in Figure 4.1.
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Figure 4.1 PRISMA flow diagram of study selection process
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4.3.1 Characteristics of included studies

Twelve unique records comprising eight studies reporting on four RCTs, three test-
negative case control studies and one target trial emulation were included in this
review. All studies were published between 2023 and 2025. All four RCTs were
conducted across multiple study centres in multiple countries worldwide. Two of the
test-negative case control studies and the target trial emulation were conducted in
the USA. The remaining test-negative case control study was conducted in
Argentina. A summary of the characteristics of each included study is provided in
Table 4.3 while the characteristics of the participants and the interventions are
outlined in Table 4.4.
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The clinical efficacy of RSV vaccines in the older adult population was informed by
RCT data relating to 97,547 unique individuals. These studies comprised six studies
reporting on three RCTs: three studies reporting on RSVPreF3 (one interim analysis
and two updated analyses from the same RCT),(219: 221, 224) two studies reporting on
RSVpreF (one interim analysis and one updated analysis from the same RCT), (218 222)
and one study reporting on the RSV mRNA vaccine.(223) All six studies included adults
aged 60 years and older, each was industry funded, all reported safety outcomes in
addition to efficacy, and all reported some measure of frailty and or comorbidity
status for the included participants (Tables 4.3 and 4.4). Median follow-up times
reported for each RCT were 112 days (range: 1 to 379) during one RSV season,(223)
514 days (range: 15 to 762) across two RSV seasons,(218) and 30.6 months
(interquartile range: 26.2 to 32.0) across three RSV seasons (Table 4.3).(21%) Two of
the three studies on RSVPreF3 reported on the efficacy and safety of seasonal
revaccination, (219 229) which are outside the scope of the current review. These
outcomes are therefore not reported in this chapter.

The clinical effectiveness of RSV vaccines in the older adult population was informed
by three US-based studies, which included adults aged 60 years and older and were
conducted during the 2023/2024 RSV season: two test-negative case control studies
that reported on a total of 81,595 laboratory confirmed RSV-related hospitalisations
or emergency department encounters,(?1> 216) and one target trial emulation that
matched 146,852 vaccinated older adults to 582,936 unvaccinated controls.?17) Two
of these studies examined effectiveness of vaccination with either RSVpreF or
RSVPreF3,(216: 217) while one study examined RSVpreF vaccination only (Table
4_4)_(215)

The clinical efficacy and safety of maternal vaccination with the RSVpreF vaccine for
the passive immunisation of newborns and infants against RSV was informed by RCT
evidence relating to 7,420 unique pregnant women and 7,307 infants born.
Specifically, the evidence included two studies (one interim analysis(?2>) and one
updated analysis)©¥ reporting on a single RCT, the industry-funded Maternal
Immunization Study for Safety and Efficacy (MATISSE) trial, which was limited to
pregnant women with no known increased risk of pregnancy complications. Reported
efficacy outcomes in this trial related to infants only, while safety outcomes were
reported for both infants and pregnant women. Median follow-up times were 398
days (range: 1 to 939) and 392 days (range: 1 to 1,004) for children in the
vaccinated and placebo groups, respectively (Table 4.3).

One industry-funded test-negative case control study reported on the clinical
effectiveness of maternal RSVpreF vaccination.(229) The study included 505 infants
aged six months or younger who were hospitalised with lower respiratory tract
disease (LRTD) across 12 hospitals in Argentina during the 2024 RSV season. The
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study predominantly included full-term infants who were otherwise healthy, with at
least 85% of infants born at 37 weeks of gestation or later, and at least 96% having
no known comorbidities (Table 4.4).

Case definitions and terminology used to describe efficacy outcomes were noted to
differ between studies that reported on vaccine efficacy in the older adult population
(Table A4.6 in the appendix).(218, 219, 221-224) A|| studies required confirmation of RSV
infection by reverse transcriptase-polymerase chain reaction (RT-PCR). However, the
number and nature of clinical signs and symptoms used to define cases of RSV-
related acute respiratory illness (ARI) and lower respiratory tract disease (LRTD)
differed to some extent between studies. The types of healthcare visits considered to
be ‘medically attended’ also differed somewhat between studies that reported on
medically attended (MA) RSV-related LRTD.(218 219, 224) Degpite these differences, it
was considered reasonable to combine these outcomes for summary estimates, as
outlined in Table A4.6 in the appendix and reported in Section 4.3.2.
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Table 4.3 Characteristics of included studies

Author,
year

Source

Population

Sample size (n)

Design

Funding

Study period

Geographic
setting

Vaccination of adults aged =65 years

Health Information and Quality Authority

Outcomes reported

RCT of RSVPreF3 - NCT04886596

Overall: 25,040

Papi et ECDC Adults aged =60 Phase 3 RCT | Enrolment between 25 | 278 locations Vaccine efficacy:*
al., 21 2023 | primary years (interim May 2021 and 31 across 17 = RSV-related LRTD
review analysis) January 2022 with countries Secondary efficacy:
Randomised overall: data reported up to 11 = RSV-related LRTD by subtype, age,
25,040 Industry- April 2022. comorbidities, and frailty status
= RSVPreF3 group: | funded: GSK = severe RSV-related LRTD
12,503 Median follow-up: 6.7 » RSV-confirmed ARI
= Placebo group: months Safety:
12,537 = Reactogenicity of RSVPreF3
(group ITT values including solicited local and
obtained from Ison et systemic events within four days of
al., 2024 as not injection
reported in Papi et al., Safety of RSVPreF3 in terms of
2023) unsolicited AEs within 30 days of
injection, all SAEs or pIMDs within 6
months of injection, related SAEs or
pIMDs from day one until study end,
and any fatal SAEs from day one until
study end.
Ison et ECDC 1%t | Adults aged =60 Phase 3 RCT | Enrolment between 25 | 278 locations Primary outcomes reported in Papi et
al.,#% 2024 | update years (update of May 2021 and 31 across 17 al., 2023
January 2022 and data | countries

Secondary efficacy outcomes*:
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Author,
year

Population

Sample size (n)

Design

Funding

Study period

Geographic
setting

Health Information and Quality Authority

Outcomes reported

Season 1 Papi et al., collected until 31 = Efficacy of one RSVPreF3 dose and
= RSVPreF3 group: | 2023) March 2023. of revaccination one year later in
12,470 ) preventing RSV-related LRTD over
= Placebo group: Industry Median follow-up: two seasons post-dose one
12,503 funded: GSK 1. 6.7 months = Efficacy of the above in preventing
Season 2 (season 1) severe RSV-related LRTD and RSV-
= Dose 1 only 17.8 months (season related ARI
group: 4,991 2) = Efficacy of the above in preventing
= Placebo group: RSV-related LRTD by RSV subtype,
10,033 season, year, participant age at
dose one, co-existing medical
Note: Season 1 conditions, and frailty status
RSVPreI_=3 gr_o up re- Safety of one dose of RSVPreF3, and
randomised in Season -
. revaccination, one year later.
2 into a Dose 1 only
group (as above) and
a Revaccinated group
(n=4,966). Dose 1
only group reported in
the current review.
Ison et HIQA Adults aged 260 Phase 3 RCT Enrolment between 25 | 275 locations Efficacy and safety outcomes, as
al.,?1% 2025 | update years (update of May 2021 and 31 across 17 reported in Ison et al., 2024 and Papi
Ison et al., January 2022. Trial countries et al., 2023:
Overall: 25,040 2024 and Papi | ended on 31 May * for season 3
Season 1 etal., 2023) | 2024.

(randomised)
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Author,
year

Source

Population
Sample size (n)

= RSVPreF3 group:
12,503

= Placebo group:
12,537

Seasons 2 and 3

(exposed)

= Dose 1 only
group: 4,988

= Placebo group:
10,033

Design Study period

Funding

Industry Median follow-up:

funded: GSK = season 1: 6.7
months (IQR 5.7-
7.8)

= season 2: 6.3
months (IQR 5.7-
6.8)

= season 3: 7.0
months (IQR 7.0-
7.0)

=  from day 15 post-
dose 1 to the end
of season 3: 30.6
months (IQR 26.2-
32.0).

Geographic
setting

Health Information and Quality Authority

Outcomes reported

= cumulatively, from dose 1 until the

end of season 3.

Secondary efficacy outcome:
= Hospitalisations due to RSV-related
respiratory disease over 3 seasons.

Additional efficacy outcomes (post-hoc

analyses) by season, and cumulatively

over 2 and 3 seasons:

= RSV-LRTD with medically attended
visits

= RSV-related acute respiratory
illness with medically attended
visits.

RCT of RSVpreF - NCT05035212

Walsh et ECDC
al., 32 2023 | primary
review

Adults aged =60
years

Randomised overall:

34,284

= RSVpreF group:
17,215

Placebo group:

17,069

Phase 3 RCT | From 31 August 2021
through 14 July 2022.
Industry

funded: Pfizer | Median follow-up: not

reported.

240 locations
across seven
countries

Vaccine efficacy:*

= RSV-related LRTI with >2 signs or
symptoms (cough, sputum
production, wheezing, shortness of
breath, tachypnoea)

= RSV-related LTRI with =3 signs or
symptoms (cough, sputum
production, wheezing, shortness of
breath, tachypnoea)
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Author, Source Population Design Study period Geographic Outcomes reported
year setting

Sample size (n) Funding

= RSV-associated acute respiratory

illness
= Frequency of RSV infection.
Safety:

= SAEs related to vaccination
= | ocal reactions
= Systemic reactions.

Walsh et HIQA Adults aged =60 Phase 3 RCT | From 31 August 2021 | 241 locations Efficacy and safety outcomes, as
al.,?18) 2025 | update years (update of to 18 December 2023 | across 7 reported in Walsh et al., 2023:
Walsh et al. countries = for season 2

Randomised overall: 2023) = cumulatively, from vaccination until

n=36,966 the end of season 2.

= RSVpreF group: Industry

18,487 funded: Pfizer Additional efficacy outcomes
Placebo group: (exploratory analyses):
18,479 = MARSV-LRTI in season 1, season

2, and across two seasons.

Final safety outcomes:

= unsolicited AEs from enrolment
through 1 month post-vaccination

= all SAEs, and SAEs related to
vaccination, throughout the study

= newly diagnosed chronic medical
conditions throughout the study.
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Author,
year

Source

Population

Sample size (n)

RCT of RSV mRNA - NCT05127434

Design

Funding

Study period

Geographic
setting

Health Information and Quality Authority

Outcomes reported

Wilson et
al., (@23 2023

ECDC 1%t
update

Adults aged 260
years

Randomised overall:

n=35,541

=  mRNA-1345
group: 17,793

= placebo group:
17,748

Phase 3 RCT
(interim
analysis)

Industry
funded:
Moderna

Randomisation from
17 November 2021 to
31 October 2022. Data
cut-off point reported
of 30 November 2022.

Median follow-up: 112
days (range: 1 to 379)

269 locations
across 23
countries

Vaccine efficacy:*

= RSV-related lower respiratory tract
disease with >2 signs or symptoms

= RSV-related lower respiratory tract
disease with >3 signs or symptoms

= RSV-related acute respiratory
disease

= Efficacy according to RSV subtype

= All-cause mortality

Safety:

= SAEs related to vaccination

= Unsolicited adverse events

= Adverse events of special interest
(AESI)

= Local reactions

= Systemic reactions.

Non-randomised studies of RSVpreF and RSVPreF3

Payne et
al.,?16) 2024

HIQA
update

Adults aged 260
years attending sites
in the VISION
network, an electronic
health record-based
health systems
collaboration

Test-negative
case control
study

Publicly
funded: CDC

From 1 October 2023
to 31 March 2024.

6 sites across
the USA,
representing
230 hospitals
and 245
emergency
departments

Vaccine effectiveness:
= RSV-associated hospitalisation
lasting more than 24 hours
- critical illness (as a subset of

hospitalisations), defined as ICU
admission, in-hospital death, or
both

= RSV-associated ED encounters.
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Author,
year

Population
Sample size (n)

Hospitalisations:

Design

Funding

Study period

Geographic
setting

Health Information and Quality Authority

Outcomes reported

Outcomes reported overall and for

n=36,706 subgroups by age and
ED encounters: immunocompromised status.
n=37,842

Bajema et HIQA Adults aged >60 Target trial Enrolment from 1 USA Vaccine effectiveness:

al.,?17) 2025 | update years enrolled with emulation September 2023 until = Documented RSV infection, overall
the US Veterans . 31 December 2023. and for subgroups by age,
Health Administration | Publicly Follow-up until 31 immunocompromised status, and

funded: US| March 2024. vaccine (RSVpreF or RSVPreF3)
Total: n=729,788 federal . = RSV-associated ED or urgent care
= Vaccinated: departments Median follow-up: 124 visit
n=146,852 and FDA ?;ﬁ ij;g/Rliosc;:tSO) = RSV-associated hospitalisation

Matched unvaccinated index date. = RSV-associated ICU admission
controls: 582,936 RSV-associated death.

Non-randomised study of RSVpreF

Tartof et HIQA Adults aged =60 Retrospective | Laboratory confirmed Southern Vaccine effectiveness:

al.,?1% 2024 | update years test-negative | RSV-related California, USA = RSV-related hospitalisation or ED

Total: n=7,047

= Cases: 623

= Controls (Strict):
804

case control
study

Industry
funded: Pfizer

hospitalisation or ED
encounter between 24
November 2023 and 9
April 2024

visit
Additional effectiveness outcomes:
= RSV-related hospitalisation

= RSV-related hospitalisation among

those with chronic conditions
= RSV-related ED visits

= severe RSV-related hospitalisation

and ED visits.
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Author, Source Population Design Study period Geographic Outcomes reported
year setting

Sample size (n) Funding

Outcomes were defined based on the

results of laboratory testing < 14 days

before an LRTD encounter through to

<3 days after an LRTD encounter.
Passive immunisation of newborns and infants through maternal vaccination

RCT of RSVpreF - NCT04424316

Kampmann ECDC Pregnant women aged | Phase 3 RCT From 17 June 2020 464 locations Efficacy outcomes:
et al.,(?®) primary <49 years at 24-36 (MATISSE) through 2 October across 18 = MA RSV-related LRTI (within 90,
2023 review weeks of gestation (interim 2022. countries 120, 150 and 180 days after birth)
_ analysis) = MA severe RSV-related LRTI (within
Randomised pregnant Data cut-off date for

90, 120, 150 and 180 days after
women: Industry efficacy: 30 September birth)
funded: Pfizer | 2022

" Total: 7,392 Additional efficacy outcomes:

= RSVpreF group: Data cut-off date for = MA RSV-related LRTI within 360
3,695 safety: 2 September days after birth

" Placebo group: 2022 = MA RSV-related hospitalisation
3,697 Median follow-up: not within 360 days after birth

Children born: reported = MA LRTI of any causes within 360

days after birth
= MA RSV-related ARI

= Total: 7,128
= Vaccine group:

3570 = MA RSV-related LRTI by RSV
Placebo group: 3,558 subtype
Safety:
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Author, Source Population Design Study period Geographic Outcomes reported
year setting

Sample size (n) Funding

= Reactogenicity and adverse events
in the maternal participants:

- local and systemic events
monitored for 7 days after
injection

- unsolicited events collection until
1 month after injection

— SAEs collected through 6 months
after delivery

- Adverse events and newly
diagnosed chronic medical
conditions in the infant cohort

- adverse events collected from
birth to month of age.

SAEs and newly diagnosed chronic
medical conditions monitored from birth
through 12 months of age.

Simoes et HIQA Pregnant women aged | Phase 3 RCT 17 June 2020 to 27 464 locations Vaccine efficacy:
al.,?% 2025 | update <49 years vaccinated | (MATISSE) October 2023 across 18 = Severe RSV-related MA-LRTI within
at 24-36 weeks of (update of ) countries 180 days of birth
gestation Kampmann et | Median follow-up: = RSV-related LRTI within 180 days
al., 2023) = Vaccinated: 398 of birth
Randomised pregnant days (range: 1 to Safety:
women. Industry 939) = RSVpreF safety and tolerability in
. TotaI.: 7,420 funded: Pfizer | = Placebo: 392 days pregnant participants:
" Vaccine group: (range: 1 to - Adverse event collection through
3,711 1,004)

1 month after injection
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Author, Source Population Design Study period Geographic Outcomes reported
year setting
Sample size (n) Funding
= Placebo group: - SAE collection through 6 months
3,709 after delivery
- AESI collected throughout entire
Children born: study duration
= Total: 7,307 - Safety and tolerability in
* Vaccine group: newborns and infants
3,660 - Adverse events collected from
=  Placebo group: birth through 1 month of age
3,647 - SAEs and newly diagnosed

chronic medical conditions
collected from birth until age 12
or 24 months
- AESI collected throughout the
study.
Additional efficacy outcomes
= RSV-related hospitalisation
= All-cause MA-LRTI within 360 days
of birth.
Exploratory efficacy outcomes
= RSV-related MA respiratory tract
illness
= RSV-related hospitalisations within
730 days of birth.

Non-randomised study of RSVpreF
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Author, Population Design Study period Geographic Outcomes reported
year setting
Sample size (n) Funding
Pérez Marc HIQA Infants hospitalised Test-negative | Hospitalisations from 1 | 12 hospitals Vaccine effectiveness:
et al.,(?20 update with RSV-associated case-control April 2024 to 30 across Argentina | = Hospitalisation due to RSV-LRTD
2025 LRTD from birth until | study September 2024. from:
6 months (<180 days) - 0to <180 days
Industry - 0 to <90 days
N= 505 infants funded: Pfizer - Hospitalisation due to severe
included:

RSV-LRTD from:
- 0to <180 days
- 0 to <90 days (post-hoc
analysis).
Key: AE — adverse event; AESI — adverse events of special interest; ARI — acute respiratory iliness; CDC — Centers for Disease Control and Prevention (USA); ECDC —
European Centre for Disease Prevention and Control; ED — emergency department; FDA — Food and Drug Administration (USA); HIQA — Health Information and Quality
Authority; ICU - intensive care unit; IQR — interquartile range; LRTD — lower respiratory tract disease; LRTI — lower respiratory tract infection; MA — medically attended; pIMD
— potential immune-mediated disease; RCT — randomised controlled trial; RSV — respiratory syncytial virus; SAE — serious adverse event; SD — standard deviation; VISION —
Virtual SARS-CoV-2, Influenza, and Other respiratory viruses Network.
Note: *Efficacy outcomes were based on RSV-related LRTD cases occurring after Day 15 following injection and confirmed by gRT-PCR
*Efficacy outcomes were based on RSV-related LRTD cases occurring between 14 days and 12 months after injection.

= 286 cases
= 219 controls
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Table 4.4 Characteristics of the participants and interventions

Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Vaccination of adults aged =65 years

Intervention

Health Information and Quality Authority

Comparator

RCT of RSVPreF3 - NCT04886596

2024

= RSVPreF3 overall: 69.5
(6.5)

" Frail: 1.5%
= >1 condition of interest: 40%

Season 1
= RSVPreF3: 12,503

vaccine, single

Papi et al.,(??9 Mean age (SD): RSVPreF3, Randomised overall: RSVPreF3 vaccine | Placebo
2023 = RSVPreF3: 69.5 (6.5) = Frail: 1.5% 25,040
= Placebo: 69.6 (6.4) = Any pre-existing condition of = RSVPreF3 group:
interest: 39.6% 12,503
= Placebo group:
60-69 years: Placebo, 12,537
" Dose 1 only: 55.9% = Frail: 1.4% (group ITT values
" Placebo: 55.8% =  Any pre-existing condition of obtained from Ison et
interest: 38.9 % al., 2024 as not reported
70-79 years: in Papi et al., 2023)
=  Dose 1 only: 36.0%
= Placebo: 35.9%
>80 years:
=  Dose 1 only: 8.2%
=  Placebo: 8.2%
Female:
= RSVPreF3:52%
= Placebo: 51.4%
Ison et al.,®?9 Mean age (SD): RSVPreF3 overall, Overall: 25,040 RSVPreF3 Placebo
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

=  Dose 1 only: 69.5 (6.4)
=  Placebo: 69.6 (6.4)

60-69 years:

= RSVPreF3 overall: 55.8%
=  Dose 1 only: 55.9%

=  Placebo: 55.8%

70-79 years:

= RSVPreF3 overall: 36.0%
=  Dose 1 only: 36.0%

= Placebo: 35.9%

>80 years:

= RSVPreF3 overall: 8.2%
=  Dose 1only: 8.1%

= Placebo: 8.2%

Female:

= RSVPreF3 overall: 52%
=  Dose 1 only: 52.7%

= Placebo: 51.4%

Dose 1 only,
= Frail: 1.7%)
= >1 condition of interest:
39.8%
Placebo,
" Frail: 1.4%
= >] condition of interest: 39.4%

= Placebo: 12,537
Season 2

=  Dose 1 only: 4,991
= Placebo: 10,033

Note: Season 1
RSVPreF3 group re-
randomised in Season 2
into a Dose 1 only group
(as above) and a
Revaccinated group
(n=4,966). Dose 1 only
group reported in the
current review.

dose administered
season 1

Ison et al., 219
2025

As per Ison et al., 2024

RSVPreF3 overall,

" Frail: 1.5%

= >] condition of interest: 40.2%
Dose 1 only,

" Frail: 1.7%

= >]1 condition of interest: 40.2%
Placebo,

Overall: 25,040
Season 1:

= RSVPreF3: 12,503
= Placebo: 12,537
Seasons 2 and 3:

=  Dose 1 only: 6,225

RSVPreF3
vaccine, single
dose administered
season 1

Placebo
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

Frail: 1.4%
>1 condition of interest: 39.6%

(exposed~
population: 4,988)
= Placebo: 12,537
(exposed”
population: 10,033)

RCT of RSVpreF - NCT05035212
Walsh et al.,?*? | Mean age (SD): 68.3 years = >1 pre-specified high-risk Randomised overall: RSVpreF vaccine | Placebo
2023 (6.16) condition: 51.6% 34,284
= Current tobacco use: 15.2% = RSVpreF group:
Overall: = Diabetes: 19.0% 17,215
= 60-69 years: 62.5% * Lung disease: 11.7% Placebo group: 17,069
= 70-79 years: 31.8% * Heart disease: 13.0%
* 280 years: 5.6% = Liver disease: 1.9%
= Renal disease: 2.8%
Female: 49.2% = >1 chronic cardiopulmonary
condition: 15.3%
= Asthma: 8.9%
= COPD: 6.1%
= Congestive heart failure: 1.8%
Walsh et al.,?*®) | Mean age: (SD): 68.2 years | =1 pre-specified high-risk Overall: 36,966 RSVpreF vaccine, | Placebo

2025

(6.13)

Overall:

= 60-69 years: 62.6%
= 70-79 years: 31.9%
= >80 years: 5.5%

condition:

RSVpreF: 52.3%
Placebo: 52.3%

= RSVpreF: 18,487
Placebo: 18,479

single dose
administered
season 1
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

Male: 50.6%

RCT of RSV mRNA - NCT05127434

Wilson et al.,(223)
2023

Mean age (SD): 68.1 years
(6.2)

= 60-69 years: 63.5%

= 70-79 years: 30.9%

= >80 years: 5.6%

Female: 49%

= Frailty: 5.7%
= >] coexisting condition of
interest: 29.3%

= Congestive heart failure: 1.1%

= COPD: 5.5%
= Congestive heart failure and
COPD: 0.3%

Randomised overall:

35,541

= mRNA-1345 group:
17,793

placebo group: 17,748

mRNA-1345 RSV
vaccine

Placebo

Non-randomised studies of RSVpreF and RSVPreF3

Payne et al., (19
2024

Hospitalisations, median

(IQR)

= (Cases: 76 years (69-84)

= Controls: 76 years (69-
83)

= Unvaccinated: 76 years
(69-83)

® Vaccinated: 78 years
(72-84)

ED encounters, median (IQR)

= Cases: 75 years (68-83)

= Controls: 75 years (67-
82)

Hospitalisations, underlying
conditions present

= Respiratory: 48%

= Non-respiratory: 90%
= Cardiovascular: 79%

= Cerebrovascular: 6%

= Neuromuscular: 38%

= Haematological: 9%

= Endocrine or metabolic: 64%

=  Renal: 38%
= Gastrointestinal: 8%

= Immunocompromising
condition: 23%

Hospitalisations: 36,706
= (Cases: 1,926
= Controls: 34,780

ED encounters: 37,842
= Cases: 2,760

Controls: 35,082

RSV vaccine
(RSVpreF or
RSVPreF3)

No vaccination
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

= Unvaccinated: 74 years
(67-82)

® Vaccinated: 77 years
(71-83)

% =75 years:
=  Hospitalisations: 56%

% Female:
=  Hospitalisations: 53%
= ED encounters: 55%

ED encounters, underlying
conditions present:

Respiratory: 24%
Non-respiratory: 32%
Cardiovascular: 23%
Cerebrovascular: 1%
Neuromuscular: 6%
Haematological: 1%
Endocrine or metabolic: 11%
Renal: 6%
Gastrointestinal: 1%
Immunocompromising
condition: 3%

Bajema et
al.,(%17) 2025

Median age (IQR):

= Vaccinated: 76.0 years
(71.7-79.7)

= Unvaccinated: 75.9 years
(71.6-79.7)

Vaccinated and unvaccinated
groups matched by age:

= 60-69 years: 19.3%

= 70-79 years: 56.4%

= >80 years: 24.4%

% Female:
=  Vaccinated: 6%

Vaccinated:

Obesity (BMI =30 kg/m?2):
40.2%

Cardiovascular disease: 41.6%
Heart failure: 11.2%
Hypertension: 78.6%

Chronic kidney disease: 19.9%
Chronic liver disease: 6.8%
Chronic lung disease: 30.2%
Diabetes: 41.1%
Immunocompromised
(including steroid use): 11.2%

Total: 729,788

= Vaccinated: 146,852

=  Matched
unvaccinated
controls: 582,936

RSV vaccine
(RSVpreF or
RSVPreF3)

No vaccination
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

®=  Unvaccinated: 6.1%

= Neurological or neuromuscular

conditions: 6.2%
= Dementia: 3.9%

Note: Unvaccinated group matched

to within £0.1% for all conditions

Non-randomised study of RSVpreF

Tartof et al.,(21>
2024

Mean age (SD): 76.8 years

(9.6)

Aged =75 years: 57.4%

Female: 54.2%

= Immunocompromised: 14.2%

= Myocardial infarction: 16.0%

= Congestive heart failure: 36.9%

= Cerebrovascular disease:
14.4%

= Peripheral vascular disease:
68.4%

®  Moderate or severe liver
disease: 1.7%

= Malignant neoplasm: 17.3%

= Kidney disease: 42.4%

= COPD: 49.9%

= Dementia: 12.1%

= HIV/AIDS: 0.3%

= Diabetes HbAlc =27.5: 15.6%

= Diabetes HbAlc <7.5: 34.0%

Total: 7,047
= (Cases: 623
Controls (Strict): 804

Case group
includes
participants who
test positive for
RSV-related LRTD
events

(Intervention
received by
vaccinated cohort
was RSVpreF)

Strict control:
Test-negative
controls with
LRTD events
who test
negative for
vaccine
preventable
disease (VPD)*
and positive for
non-VPD*

Passive immunisation of nhewborns and infants through maternal vaccination

RCT of RSVpreF - NCT04424316
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Author, year

Age and Sex

Comorbidities

Number of

participants (ITT)

Health Information and Quality Authority

Intervention

Comparator

Kampmann et Mean age (SD): 29.0 years Participants were limited to those Randomised pregnant RSVpreF Placebo
al., 2023 (5.7) with no known increased pregnancy | women: administered
risk between 24 and
=  Total: 7,392 36 weeks of
* RSVpreF group: gestation
3,695
= Placebo group:
3,697
Children born:
= Total: 7,128
= Vaccine group:
3,570
Placebo group: 3,558
Simoes et Mean age of pregnant Participants were limited to those Randomised pregnant RSVpreF Placebo

al.,?% 2025

women (SD): 29.0 years
(5.7)

Gestational age at birth
(children born):

= 24-<28 weeks: <0.1%
= 28-<34 weeks: 0.4%
= 34-<37 weeks: 4.7%
= 37-<42 weeks: 93.9%
= >42 weeks: 0.8%

with no known increased pregnancy
risk

women:

=  Total: 7,420

= Vaccine group:
3,711

= Placebo group:
3,709

Children born:

= Total: 7,307

= Vaccine group:
3,660

Placebo group: 3,647

administered
between 24 and
36 weeks of
gestation
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Author, year Age and Sex Comorbidities Number of Intervention Comparator

participants (ITT)

Non-randomised study of RSVpreF

Pérez Marc et Mean age at hospitalisation Any comorbidity (no; yes; Overall: 505 RSVpreF vaccine No vaccination
al., (29 2025 (SD): unknown): " (Cases: 286 administered
= Cases: 73.6 days (33.1) = (Cases: 96%; 3%; 1% = Controls: 219 between 32 and
= Controls: 76.7 days =  Controls: 97%; 3%; 0% 36*¢/7 weeks of
(44.2) gestation and >14
days before

Gestational age at birth

(cases; controls):

= <34 weeks: 2%; 2%

= 34 to <37 weeks: 13%);
11%

= >37 weeks: 85%; 87%

delivery

Female:
= Cases: 46%
= Controls: 40%

Key: AIDS — acquired immunodeficiency syndrome; BMI — body mass index; COPD — chronic obstructive pulmonary disease; ECDC — European Centre for Disease Prevention
and Control; ED — emergency department; HIQA — Health Information and Quality Authority; HIV — human immunodeficiency virus; IQR — interquartile range; ITT — intention
to treat; LRTD — lower respiratory tract disease; RSV — respiratory syncytial virus; SD — standard deviation; VPD — vaccine-preventable disease.

Note: *VPDs include infections caused by RSV, human metapneumovirus, influenza, SARS-CoV-2.

*Non-VPDs include infections caused by adenovirus, coronavirus (229E, HKU1, NL63, OC43), human rhinovirus/enterovirus, parainfluenza 1-4, Chlamydia pneumonia,
Myoplasma pneumonia.

~Participants who received RSVPreF3 before the first RSV season and placebo before the second RSV season.

“Participants who received placebo before the first RSV season and a second dose of placebo before the second RSV season.
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4.3.2 Clinical efficacy/effectiveness outcomes of RSV vaccination
against RSV in older adults

Six studies reported on the clinical efficacy and or effectiveness of RSV vaccines in
adults aged 60 years and older comprising nine records presenting the results of
three unique RCTs and three non-randomised studies of intervention (NRSI). The
NRSIs included two test-negative case control studies and one target trial emulation
study. For all three RCTs, the primary analyses were reported for a modified
vaccinated cohort, typically restricted to only those participants who received the
vaccine or placebo injection as randomly assigned, had no major protocol deviations,
and did not report RSV-related acute respiratory infection (ARI) before day 15 after
injection. This approach to reporting could also be described as the “per-protocol”
effect of the intervention. Results based on an intention-to-treat analysis are
presented in appendix A4 (Figures A4.8 to A4.11), where such calculations were
possible.

For all three RCTs, the intervention (an RSV vaccine) was compared with a placebo
injection. Event data and follow-up time were extracted for each outcome and
reported as the relative incidence rate of the event in the intervention arm compared
with the control arm. Outcome data were summarised by meta-analysis, where
appropriate. This pooled incidence rate ratio (IRR) was then converted to an
average vaccine efficacy estimate, expressed as a percentage. In one of the three
RCTs, the intervention group was re-randomised following the first RSV season into
two groups — one that received placebo prior to season two, and another group that
received a second vaccine dose prior to season two.(224) The results relating to the
single-dose group are reported in the main analyses in this chapter.

For the test-negative case-control study, the odds of having received an RSV vaccine
among cases of RSV-related LRTD were compared with the odds among test-
negative controls with LRTD events who tested negative for vaccine preventable
disease (VPD) and positive for non-VPD (as presented in Table 4.4). Outcome data
were summarised by meta-analysis, where appropriate, with the odds ratio or pooled
odds ratio for each outcome converted to a vaccine effectiveness estimate,
expressed as a percentage. RCTs and NRSI studies were combined separately. An
overview of the certainty of evidence for the primary outcomes reported in the
subsequent sections is presented in the GRADE summary of findings tables, in
appendix A4 (Tables A4.3 to A4.5).

RSV-related infection

Six studies reporting on three RCTs examined the efficacy of an RSV vaccine against
RSV-related acute respiratory infection (ARI) in adults aged 60 years and older.(221-
224) (218, 219) The results are presented separately for one, two and three RSV
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seasons. Where studies reported on the same season, the most up-to-data were
used; as such, the results from five studies were included in the analysis. All studies
showed a statistically significant reduction in RSV-related infection following
vaccination for all time intervals.

Three studies reported on this outcome over one RSV season, (218 221, 223) jth the
pooled vaccine efficacy (RSVPreF3, RSVpreF, RSV mRNA) estimated at 67% (95%
CI: 59% to 74%) (Figure 4.2). There was no heterogeneity observed in this
estimate.

Figure 4.2 Efficacy of RSV F protein-based vaccines compared with
placebo against RSV-related ARI over one RSV season in adults
aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Weight Incidence Rate Ratio MH, Fixed, 95% CI
Papi et al., 2023 27 6858.70 95 6837.80 34.6%  0.28[0.18; 0.43] =
Wilson et al., 2023 26 6268.28 82 6250.26 29.8%  0.32[0.20; 0.49] -‘
Walsh et al., 2025 37 10611.00 98 10600.00 35.6%  0.38[0.26; 0.55] -
Total (95% Cl) 90 275 100.0%  0.33 [0.26; 0.41] 0
I T T T T 1

Heterogeneity: Tau® = 0: Chi® = 1.00, df = 2 (P = 0.6063); I = 0.0%
0.01 0.1 051 2 10 100

Favours vaccine Favours placebo

Note: The interventions in Papi et al. 2023, Walsh et al. 2025, and Wilson et al. 2023 were RSVPreF3, RSVpreF,
and RSV mRNA, respectively.

Two RCTs reported on this outcome over two RSV seasons. The pooled cumulative
vaccine efficacy (RSVPreF3, RSVpreF) was estimated at 52% (95% CI: 45% to 59%)
(Figure 4.3).(218, 224) There was considerable heterogeneity in this estimate (12 =
84.9%).

One RCT reported on the cumulative vaccine efficacy against RSV-related ARI over
three seasons, with vaccine efficacy (RSVPreF3) estimated at 58% (95% CI: 49% to
65%) as depicted in Figure 4.4.(219)
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Figure 4.3 Cumulative efficacy of RSV F protein-based vaccines compared
with placebo against RSV-related ARI over two RSV seasons in
adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Weight Incidence Rate Ratio MH, Fixed, 95% CI
Ison et al., 2024 94 14626.40 292 17187 44.5%  0.38[0.30; 0.48] H
Walsh et al., 2025 186 23691.00 334 23588 55.5%  0.55[0.46; 0.66]
Total (95% CI) 280 626 100.0%  0.48 [0.41; 0.55] 0
I T T T T 1

Heterogeneity: Tau® = 0.0625; Chi’ = 6.57, df = 1 (P = 0.0104); I* = 84.8%
0.01 01 051 2 10 100

Favours vaccine Favours placebo
Note: The interventions in Ison et al. 2024 and Walsh et al. 2025 were RSVPreF3 and RSVpreF, respectively.
Figure 4.4 Cumulative efficacy of RSV F protein-based vaccines compared

with placebo against RSV-related ARI over three RSV seasons in
adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Incidence Rate Ratio MH, 95% CI
Ison et al., 2025 131 19654.50 428 27086  0.42[0.35; 0.51]
I I T I I I

0.01 01 051 2 10 100
Favours vaccine Favours placebo

Note: The intervention in Ison et al. 2025 was RSVPreF3.

Considering specifically within-season rather than cumulative vaccine efficacy against
RSV-related ARI, this was estimated at 72% (57% to 82%) in season one (Figure
4.2),(221) 41% (95% CI: 19% to 57%) within season two(?24) and 47% (95% CI 21%
to 66%) within season three219) for RSVPreF3 based on a single RCT. Similarly, for
RSVpreF, it was estimated at 62% (95% CI: 45% to 74%) in season one (Figure
4.2)222) and 37% (95% CI: 22% to 49%) within season two.(218)

Two studies reporting results from the same RCT over multiple seasons reported the
vaccine efficacy, adjusting for seasonal variation.(21%: 224) The cumulative VE
(RSVPreF3) decreased when seasonal variation was considered. The reported
cumulative VE against ARI over two RSV seasons was 53% (95% CI: 40% to 63%)
with season as a covariate, compared with 62% (95% CI: 52% to 70%) without
season as covariate. Over three RSV seasons, the reported cumulative VE against
ARI was 51% (95% CI: 40% to 60%) with season as a covariate, compared with
58% (95% CI: 49% to 66%) without season as a covariate.
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RSV-related medically attended ARI

Two studies reported on the efficacy of RSV vaccine against medically attended (MA)
ARI in adults aged 60 years and older. The results were not combined, as the follow-
up times for this outcome were not consistently reported by the studies. Both
studies reported a statistically significant reduction in events in the vaccine arm. Ison
et al. reported vaccine efficacy (RSVPreF3) against MA ARI as 79% (95% CI: 54% to
92%) in the first season, with cumulative vaccine efficacy of 52% (95% CI: 27% to
69%) and 59% (95% CI: 40% to 72%) over two and three seasons,
respectively.(219 Walsh et al. reported the vaccine efficacy (RSVpreF) against MA ARI
as 65% (95% CI: 36% to 82%) in the first season and the cumulative vaccine
efficacy over two seasons as 53% (95% CI: 36% to 66%), based on the modified
exposed population.(218)

RSV-related LRTD

Six studies reporting on the results of three RCTs examined the efficacy of an RSV
vaccine against laboratory-confirmed RSV-related LRTD in adults aged 60 years and
older, with a maximum follow up of three RSV seasons.(218. 219, 221-224) A|| studies
reported a statistically significant reduction in LTRD cases following vaccination at all
time intervals. The pooled vaccine efficacy (RSVPreF3, RSVpreF, RSV mRNA) against
RSV-related LRTD over one season was estimated at 78% (95% CI: 67% to 85%)
(Figure 4.5).(218, 221, 223) There was a low degree of heterogeneity (I2 = 39%) in this
estimate.

Two RCTs reported on the efficacy of RSV vaccines against RSV-related LRTD in
adults aged 60 years and older over two RSV seasons (Figure 4.6).(218: 224) The
cumulative vaccine efficacy (RSVPreF3, RSVpreF) was estimated at 67% (95% CI:
57% to 74%) with high heterogeneity (I = 71%).

Figure 4.5 Efficacy of RSV F protein-based vaccines compared with
placebo against RSV-related LRTD over one RSV season in
adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Weight Incidence Rate Ratio MH, Fixed, 95% CI
Papi et al; 2023 7 6865.90 40 6857.30 29.0% 0.17 [0.08; 0.39] ——
Walsh et al; 2025 15 10611.00 43 10600.00 31.1% 0.35[0.19; 0.63] +.—
Wilson et al; 2023 9 6271.06 55 6253.55 39.9% 0.16 [0.08; 0.33] B
Total (95% Cl) 3 138 100.0%  0.22 [0.15; 0.33] 0

Heterogeneity: Tau® = 0.0859; Chi® = 3.28, df = 2 (P = 0.1944); I* = 38.9% f ‘ T T T I
0.01 0.1 051 2 10 100

Favours vaccine Favours placebo

Note: The interventions in Papi et al. 2023, Walsh et al. 2025, and Wilson et al. 2023 were RSVPreF3, RSVpreF,
and RSV mRNA, respectively.
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Figure 4.6 Cumulative efficacy of RSV F protein-based vaccines compared
with placebo against RSV-related LRTD over two RSV seasons
in adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Weight Incidence Rate Ratio MH, Fixed, 95% CI
Ison et al., 2024 30 14662.60 139 17269 49.3% 0.25[0.17; 0.38] '
Walsh et al., 2025 54 23691.00 131 23598 50.7% 0.41[0.30; 0.56] .
Total (95% CI) 84 270 100.0%  0.33 [0.26; 0.43] .
\ T T T T 1

Heterogeneity: Tau® = D.0816; Chi® = 3.45 df = 1 (P = D.0633): I* = 71.0%
0.01 01 051 2 10 100

Favours vaccine Favours placebo

Note: The interventions in Ison et al. 2024 and Walsh et al. 2025 were RSVPreF3 and RSVpreF, respectively.

One RCT reported the cumulative vaccine efficacy against RSV-related LRTD
(RSVPreF3) over three seasons.(?19) This was estimated at 83% (95% CI: 61% to
92%)21) over one season (Figure 4.5), 75% (95% CI: 62% to 83%)(2% over two
seasons (Figure 4.6) and 69% (95% CI: 58% to 77%)19 over three seasons
(Figure 4.7).219) This RCT indicated that the efficacy of RSV vaccination against RSV-
related LRTD decreased over time and reported single season efficacy estimates for
each of the three RSV seasons, with vaccine efficacy (RSVPreF3) decreasing from
83% (97% CI: 58% to 94%) within season one to 56% (95% CI: 28% to 74%)
within season two to 48% (95% CI: 9% to 72%) in season three.(?19)

Another RCT reporting results over two RSV seasons also reported decreasing
vaccine efficacy against LRTD over time with vaccine efficacy (RSVpreF) reported at
65% (95% CI: 36% to 82%) in season one compared with 59% (95% CI: 43% to
71%) in season two.(218)

Figure 4.7 Cumulative efficacy of RSV F protein-based vaccines compared
with placebo against RSV-related LRTD over three RSV seasons
in adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Incidence Rate Ratio MH, 95% CI
Ison et al., 2025 48 19748.80 215 27363.80  0.31[0.23; 0.42] H
[ ] ] ] ] !

0.01 0.1 051 2 10 100
Favours vaccine Favours placebo

Note: The intervention in Ison et al. 2025 was RSVPreF3.
RSV-related medically attended LRTD

Three studies reporting on two RCTs examined the efficacy of an RSV vaccine
against RSV-related MA LRTD in adults aged 60 years and older, with a maximum
follow-up of three RSV seasons.
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Two studies reported data for the first season; these were not combined, as the
follow-up times were not reported. Both studies observed a statistically significant
reduction in MA LRTD in the first season after vaccination, but the magnitude of the
effect differed, ranging from an estimated VE (RSVPreF3) of 88% (95% CI 59% to
98%)19) to VE (RSVpreF) of 70% (95% CI 33% to 88%).(218)

The studies also reported the cumulative vaccine efficacy (RSVPreF3, RSVpreF) over
two RSV seasons (Figure 4.8). The pooled cumulative vaccine efficacy estimate over
two seasons was 68% (95% CI: 54% to 78%), with moderate heterogeneity (1> =
54.6%).

One RCT (RSVPreF3) further reported cumulative vaccine efficacy against MA LRTD
over three RSV seasons, estimated at 74% (95% CI: 56% to 84%) as depicted in
Figure 4.9.(219) This compares with an estimated cumulative vaccine efficacy of 78%
(95% CI: 58% to 88%) over two seasons (Figure 4.8)22% and 88% (95% CI: 59%
to 98%) over one season.(?19)

Considering specifically within season efficacy data against MA LRTD, for RSVPreF3
this was estimated based on a single RCT at 88% (95% CI 59% to 98%) in season
one as compared with 53% (95% CI: -4% to 81%) and 54% (95% CI: -14% to
85%) within season two and season three, respectively; these latter estimates were
not statistically significant.(219)

For RSVpreF, vaccine efficacy was estimated at 70% (95% CI: 33% to 88%) in
season one compared with 54% (95% CI: 19% to 74%) in season two based on a
single RCT.(218)

Figure 4.8 Cumulative efficacy of RSV F protein-based vaccines compared
with placebo against medically attended RSV-related LTRD over
two RSV seasons in adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Weight Incidence Rate Ratio MH, Fixed, 95% CI
Ison et al., 2024 12 14672.10 63 17307.80 452%  0.22[0.12;0.42] l
Walsh et al., 2025 28 23691.00 70 23598.00 54.8%  0.40[0.26; 0.62] B
Total (95% CI) 40 133 100.0%  0.32 [0.22; 0.46] 0
Heterogeneity: Tau” = 0.0894; Ch? = 2.20, df = 1 (P = 0.1381), I’ = 54.5% ! ‘ ‘ ' ‘ !
0.01 01 051 2 10 100

Favours vaccine Favours placebo

Note: The interventions in Ison et al. 2024 and Walsh et al. 2025 were RSVPreF3 and RSVpreF, respectively.
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Figure 4.9 Cumulative efficacy of RSV F protein-based vaccines compared
with placebo against medically attended RSV-related LTRD over
three RSV seasons in adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Incidence Rate Ratio MH, 95% CI
Ison et al, 2025 18 19778.10 95 2749590  0.26 [0.186; 0.44] B
I \ I I \ I
0.01 0.1 051 2 10 100

Favours vaccine Favours placebo

Note: The intervention in Ison et al. 2025 was RSVPreF3.

The three RCTs reported additional RSV-related LRTD outcomes. (218, 219, 223) The first
RCT examined vaccine efficacy (RSVPreF3) against severe RSV-related LRTD and
reported cumulative vaccine efficacy of 94% (95% CI: 62% to 100%) over one RSV
season,(221) 83% (95% CI: 62% to 93%) over two RSV seasons(??%) and 72% (95%
CI: 51% to 85%) over three RSV seasons.219) It also reported within season vaccine
efficacy and reported the estimate during the second RSV season as 64% (95% CI:
6% to 89% )24 and (the non-statistically significant estimate) during the third RSV
season as 43% (-45% to 81.3%).(219) The second RCT examined vaccine efficacy
(RSVpreF) against RSV-related LRTD described as having a more severe symptom
profile (three or more symptoms) and reported cumulative vaccine efficacy of 89%
(95% CI: 54% to 99%) over one RSV season and 82% (95% CI: 63% to 92%) over
two RSV seasons.(218) It also reported the within season vaccine efficacy during the
second RSV season as 78% (95% CI: 51% to 91%). The third RCT examined
vaccine efficacy (RSV mRNA) against RSV-related LRTD with three or more signs or
symptoms and reported cumulative vaccine efficacy of 82% (96.36% CI: 35% to
95%) over one RSV season.(223)

RSV-related hospitalisation

Two studies reporting on the results from the same RCT examined the cumulative
efficacy of RSV vaccines against RSV-related hospitalisation over two?29) and three
seasons,219) respectively among adults aged 60 years and older. In the vaccine arm
(RSVPreF3), there was a total of one hospitalisation due to RSV disease over two
seasons and two hospitalisations over three seasons. In the placebo arm, there were
a total of five hospitalisations over two seasons and six over three seasons. Efficacy
could not be evaluated against RSV-related hospitalisations over two seasons due to
the low event rates.(22%) The overall event rate was also low when the follow up was
extended over three seasons (Figure 4.10). This corresponded to a non-statistically
significant vaccine efficacy of 52% (95% CI: -138% to 90%) over three seasons.(1?)
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Figure 4.10 Efficacy of RSV F protein-based vaccines compared with
placebo against RSV-related hospitalisation over three RSV
seasons in adults aged 60 years and older

Vaccine Placebo Incidence Rate Ratio
Study Events Person-years Events Person-years Incidence Rate Ratio MH, 95% CI
Ison et al., 2025 2 12272.60 6 17695.90  0.48[0.10; 2.38] —B—
[ ! T ! I |
0.01 01 051 2 10 100

Favours vaccine Favours placebo
Note: The intervention in Ison et al. 2025 was RSVPreF3.

Three NRSIs reported on the effectiveness of RSV vaccines against RSV-related
hospitalisation over one season among adults aged 60 years and older.(21>-217) Al
three reported a statistically significant reduction in hospitalisations associated with
vaccination. The results from two test-negative case control studies were combined.
The pooled vaccine effectiveness was estimated as 77% (95% CI: 69% to 83%)
(Figure 4.11). The heterogeneity of this estimate was low (I2=0%).The third NSRI, a
trial emulation study, estimated the vaccine effectiveness against RSV-associated
hospitalisation as 80% (66% to 90%).(217)

Figure 4.11 Effectiveness of RSV F protein-based vaccines against RSV-
related hospitalisation over one RSV season in adults aged 60
years and older

Vaccine Placebo Odds Ratio QOdds Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Tartof et al, 2024 1 13 299 679 3.0% 0.11[0.01;0.82] :
Payne et al, 2025 45 3275 1881 33431 97.0% 0.23[0.17;0.31]
Total (95% CI) 46 3288 2180 34110 100.0% 0.23[0.17; 0.31] ‘

Heterogeneity: Tau? = 0: Chi? = 0.56, df = 1 (P = 0.4531); I = 0.0% ' ' ' ' ' '
0.01 01 0512 10 100

Favours vaccine Favours placebo

Note: Event and total numbers for the Payne study were calculated by summing the reported data for the
immunocompetent and immunocompromised subgroups. The intervention in Tartof et al. 2024 was RSVpreF and
in Payne et al. 2025 was either RSVPreF3 or RSVpreF.

RSV-related ICU admission

One NSRI reported the cumulative incidence rate of RSV-related ICU admission. The
reported cumulative incidence was 0.01 (95% CI: 0.00 to 0.08) per 1,000 in the
vaccinated group compared with 0.09 (95% CI: 0.07 to 0.13) per 1,000 in the
unvaccinated group.2'”) However, it was not possible to calculate the vaccine
effectiveness against ICU admission due to the suppression of the total person-years
data in the study.
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RSV-related mortality

One RCT explicitly stated that no RSV-related deaths were reported during the study
period,(221) while the remaining RCTs did not report RSV-related mortality.

Additional outcomes

In terms of duration of protection, all included studies reported results relating to a
single RSV season. As outlined above, two RCTs reported findings for a second RSV
season after vaccination, as well as overall outcomes over two RSV seasons.(?2¥) One
of these RCTs reported outcomes for a third RSV season, and cumulative outcomes
across three RSV seasons.(?19) This RCT also included a group of vaccinated
participants who were randomised to be revaccinated prior to the second RSV
season. Vaccine efficacy against RSV-related LRTD in this revaccinated group was
reported to be similar to that of the single dose group for RSV season two (56%,
95% CI: 28% to 74% and 56%, 95% CI: 28% to 74%, respectively) and RSV
season three (68%, 95% CI: 25% to 89% and 48%, 95% CI: 9% to 72%,
respectively).

The included studies did not report on the other additional efficacy or effectiveness
outcomes of interest outlined in Table 4.1.

Subgroup analysis

Two RCTs and two NSRIs reported the vaccine efficacy by different subgroups. It
was not possible to combine the findings of subgroups across studies because of
differing study designs and follow-up periods. The reported vaccine efficacy and or
effectiveness against outcomes of interest, where reported by subgroup of interest,
are presented in appendix A2 (Tables A4.12 to A4.17). Overall, results of subgroup
analyses reported within each study indicated no clear differences in vaccine efficacy
and effectiveness between subgroups based on age, immunocompromised status,
frailty, or the presence or absence of certain co-morbidities.

4.3.3 Safety outcomes of RSV vaccination in older adults

As outlined in Table 4.1, the primary safety outcome of interest in this update was
serious adverse events (SAEs) related to immunisation (including neurological
disorders such as Guillain-Barré syndrome (GBS)). SAEs refer to reactions that result
in death, are life-threatening, require hospitalisation or prolong existing
hospitalisation, result in persistent or significant disability or incapacity, or in a birth
defect.(226) Safety outcomes relating to adverse events of special interest (AESI) and
potential immune mediated disease (pIMD) as defined by the individual trials were
also extracted. AESIs and pIMDs events may also be categorised as SAEs depending
on their level of severity. Additional safety outcomes of interest for older adults
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included solicited local (for example, injection site pain or redness) and systemic
(such as fever or fatigue) events, and unsolicited adverse events (that is, adverse
events that were not specifically asked about by study investigators, but were
spontaneously reported by the participants).(227)

Six studies reporting on safety outcomes from three RCTs were identified. Three of
these studies reported on safety outcomes after vaccination with an authorised RSV
vaccine or placebo over one RSV season.(221-223) Two studies, provided updated
safety findings for participants through a second RSV season(!8 224) and one study
provided data through a third RSV season.(?19) The results are reported separately
for the three studies reporting on outcomes over a single RSV season and data over
multiple seasons. A summary of safety outcomes of interest across the three RCTs is
provided in Table 4.5.
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Table 4.5 Adverse event reporting with RSV vaccines compared with placebo in adults aged 60 years and older

Study, Serious adverse AESI including pIMDS Solicited adverse events Unsolicited adverse
author events related to related to intervention n (%) events
intervention n (%) Local events Systemic events n (%)
n (%)
RSV Placebo Placebo RSV Placebo RSV Placebo RSV Placebo
Season 1
Papi, et 10 7 (0.06%) 7 (0.1%)~ 5 (<0.1%)~ | Overall local or systemic reactions not reported 4,117 2,229
al.,?2b (0.08%) (33.02%) (17.83%)
2023
Walsh, et 3 (0.02%) 0 2 (0.01%)* 0 435 248 978 920 1,544 1,453
al.,?22 (12.01%) (7.01%) | (27.01%) (26.00) (8.97%) (8.51%)
2023
Wilson, et 4 (0.02%) | 3 (0.02%) 1(<0.01%)% | 1(<0.01%)8 10,367 2,845 8,432 5,798 3,624 3,331
al.,(?» (58.69%) | (16.17%) | (47.74%) | (32.95%) | (20.43%) (18.84%)
2024
Ison, et al., | 2 (0.04%) 4 (0.4%) 1 (0.02%) 2 (0.02%) | 33 (9.57%) 51 74 121 791 1,495
202424 (7.65%) | (21.45%) | (18.14%) | (15.85%) (14.90%)
Ison, et al., | 1(0.07%) 2 (0.07%) 3(0.2%)"~ 0| 4(6.78%) | 7 (6.54%) 13 21 233 422
2025 (22.03%) | (19.63%) | (15.88%) (14.72%)
Over 2 seasons*
Walsh et 3 (0.02%) 0 0 0 NR NR NR NR 2,012" | 1,9177°(10.5
al., (10.8%) )
2025(18)

Key: AESI — adverse event of special interest; pIMD — potential immune mediated disease; RSV — respiratory syncytial virus
Note: ~These events relate to pIMDs considered related to the study intervention.
* These events relate to one case of Miller-Fisher syndrome (a subset of Guillain-Barré syndrome (GBS)) and one case consistent with GBS.
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8 These events relate to any (AESI up to 28 days after vaccination related to the study intervention (as per supplement Table S13 of Wilson et al., 2023)
* Safety results limited to single season of follow-up for the single-dose vaccination group.

* For Walsh et al., 2025, results related to a follow-up duration of the whole trial period (two seasons).

"~ Reported in publication as any adverse event through one month post-vaccination based on total safety population.
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Serious adverse events related to the intervention

Three studies reporting on three different placebo-controlled RCTs reported on SAES
related to the intervention in adults aged 60 years and older over one RSV season
(Figure 4.12). For each of the RCTs, data on intervention-related SAEs were
collected from the day of injection until the end of the trials. While a higher
frequency of intervention-related SAEs were observed in the vaccine groups, overall
event rates were low (< 0.08%). In the pooled analysis, there was no statistically
significant difference in the risk (risk ratio (RR): 1.67 (95% CI: 0.78 to 3.58))(221-223)

The study by Papi et al. (RSVPreF3) reported a slightly higher frequency of
intervention-related SAEs in the vaccine group (0.08%) compared with the placebo
group (0.06%), while the frequency of pIMDs that were considered related to the
intervention were similar in both groups.(221)

The study by Walsh et al. noted three (0.02%) intervention-related SAEs in the
vaccine (RSVpreF) group and none in the placebo group.(?22 The three SAEs,
considered by investigators to be related to vaccination, comprised one allergic
reaction seven hours after injection, with recovery within the same day; one case
consistent with Miller-Fisher syndrome, a subset of Guillain-Barré syndrome (GBS);
and one case of myocardial infarction that developed six days after injection, and
subsequent acute inflammatory demyelinating polyradiculoneuropathy, consistent
with GBS, that began seven days after infection. No trial intervention-related deaths
or adverse events leading to withdrawal from the study were reported. In terms of
overall deaths, there were 52 (0.30%) in the vaccine group and 49 (0.29%) in the
placebo group. None of the deaths were considered by the investigator to be related
to the vaccine or placebo.

Wilson et al. reported the same percentage of intervention-related SAEs (0.02%) in
the vaccine (RSV mRNA) and placebo groups; no breakdown of these events was
provided.(?23) No fatal adverse events related to the study intervention were reported
in either group. There was one case of an adverse event in the intervention group
leading to study discontinuation, and no such cases in the placebo group. Up until
the data cut-off of this current analysis, no cases of acute disseminated
encephalomyelitis or GBS were reported in either group. In terms of overall deaths
from any cause within 28 days of vaccination, there was one (<0.01%) in the
vaccine group and four (0.02%) in the placebo group.
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Figure 4.12 Serious adverse events (SAEs) related to the intervention in
older adults in the first season

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Papi et al; 2023 10 12467 7 12499 66.6% 1.43[0.55; 3.76]
Walsh et al; 2023 3 17215 0 17069 4.8% 6.94[0.36; 134.36]
Wilson et al; 2023 4 17734 3 17679 28.6% 1.33[0.30; 5.94]

Total (95% Cl) 17 47416 10 47247 100.0% 1.67 [0.78; 3.58]
[

Heterogeneity: Tau? = 0: Chi® = 1.05, df = 2 (P = 0.5919); I = 0.0% I F T I I
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Note: The interventions in Papi et al. 2023, Walsh et al. 2023, and Wilson et al. 2023 were RSVPreF3, RSVpreF,
and RSV mRNA, respectively.

Two studies reporting on second season and third season follow up of the same RCT
provided results on SAEs related to vaccination at these time points.(219: 224) Event
rates were low in both groups in the second and third seasons, with no difference
reported between the groups (Figure 4.13). (219,2249) A total of 496 (2%) participants
died throughout the trial period. Five deaths were considered by investigators during
a blinded assessment to be related to the vaccine or placebo. Three of these deaths
occurred in vaccine recipients (cardiopulmonary failure, left ventricular failure, and
cardiac arrest) and two in placebo recipients (pulmonary embolism, and unknown
cause of death). In addition, nine (<0.1%) recipients of a single dose of RSVPreF3
vaccine and nine (<0.1%) placebo recipients had a pIMD that was considered
related to the intervention.

The other study (RSVpreF) providing follow-up through a second RSV season
reported no additional related-SAEs through the end of season two.(218)

Figure 4.13 Serious adverse events (SAEs) related to the intervention in
older adults in the second season

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% ClI

Ison et al, 2024 2 4991 4 10033 1.01[0.18; 5.49] 4**
I I I I I |

0.01 01 051 2 10 100
Favours vaccine Favours placebo

Note: The intervention in Ison et al. 2024 was RSVPreF3.
Local and systemic adverse events

Among the three RCTs (RSVPreF3, RSVpreF, RSV mRNA) reporting on outcomes
after one RSV season,(221-223) the frequency of any spontaneous unsolicited adverse
event ranged from 9.0% to 33.0% in the vaccine groups and 8.5% to 18.8% in the
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placebo groups. In the pooled analysis, the risk of experiencing any unsolicited
adverse event was significantly higher in the vaccine arm (RR: 1.30 (95% CI: 1.26
to 1.34) (Figure 4.14). When considering each vaccine separately, a significantly
increased risk was only observed for RSVPreF3 (RR: 1.85 (95% CI: 1.77 to 1.94).

In terms of solicited adverse events, combined results from two studies (RSVPreF3,
RSV mRNA) indicated a significant higher risk in vaccinated participants compared
with those who received placebo (RR: 1.81; 95% CI: 1.77 to 1.85) as shown in
Figure 4.15.(221,223)

Two studies (RSVpreF, RSV mRNA) reported on the frequency of solicited local
reactions, for example, pain, redness or swelling at the injection site, between
intervention and placebo groups. These ranged from 12.0% (RSVpreF) to 58.7%
(RSV mRNA) in the vaccine group and from 7.0% (RSVpreF) to 16.2% (RSV mRNA)
in the placebo group.(222:223) Qverall local and systemic reactions were not reported
for the third RCT,(22D) but the frequency of any solicited adverse reaction in this
study (RSVPreF3) was 71.9% among vaccine recipients and 27.9% among placebo
recipients. The frequencies of severe solicited adverse reactions (Grade 3 or 4
reactions) among vaccine recipients compared with placebo recipients were <0.7%
vs <0.7% (RSV mRNA), 4.1% vs 0.9% (RSVPreF3) and 6.2% vs 4.1%
(RSVpreF).(221-223)

Two studies reported on the overall frequency of solicited systemic events, such as,
myalgia, fatigue or fever.(222: 223) These ranged from 27.0% (RSVpreF) to 47.7%
(RSV mRNA) among vaccine recipients and 26.0% (RSVpreF) to 33.0% (RSV mRNA)
among placebo recipients. One of these studies (RSV mRNA) provided the frequency
of severe (grade 3 or 4) solicited systemic events, with 4.0% occurring among
vaccine recipients and 2.9% among placebo recipients.(223)

Figure 4.14 Any unsolicited adverse events within one month following
RSV prefusion vaccine vs placebo in older adults

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Papi et al, 2023 4117 12467 2229 12499 29.7% 1.85[1.77; 1.94] ¢ |
Wilson et al, 2023 3624 17734 3331 17679 44.5% 1.08[1.04; 1.13] E
Walsh et al, 2025 2012 18574 1917 18288 258% 1.03[0.97; 1.10]

Total (95% CI) 9753 48775 7477 48466 100.0% 1.30[1.26; 1.34] II

Heterogeneity: Tau? = 0.1042; Chi2 = 364.19, df = 2 (P < 0.0001); I2 = 99.5% ' ' ' ' ' '
0.01 01 0512 10 100

Favours vaccine Favours placebo

Note: The interventions in Papi et al. 2023, Wilson et al. 2023, and Walsh et al. 2025 were RSVPreF3, RSV
mRNA, and RSVpreF, respectively.
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Figure 4.15 Solicited adverse events following RSV prefusion vaccine vs
placebo administration in older adults

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Papi et al, 2023 632 879 245 878 35% 2.58[2.30;2.89] E -
Wilson et al, 2023 12119 17665 6782 17598 96.5% 1.78[1.74;1.82] [+

Total (95% Cl) 12751 18544 7027 18476 100.0% 1.81[1.77; 1.85] Il

Heterogeneity: Tau’ = 0.0666; Chi® = 39.03, df = 1 (P < 0.0001); I = 97.4% ' ' ' ' ' !
0.01 0.1 051 2 10 100

Favours vaccine Favours placebo

Note: The interventions in Papi et al. 2023 and Wilson et al. 2023 were RSVPreF3 and RSV mRNA, respectively.
Reporting periods — Papi et al., 2023: <4 days post-vaccination; Wilson et al., 2023: <7 days post-vaccination.

4.3.4 Clinical efficacy/effectiveness outcomes of maternal
vaccination against RSV in infants

Two studies reporting on the results of a single RCT and one NRSI (a test-negative
case control study) were included in this update.(?1% 225) The reported RCT outcomes
in this section relate to the results from the final updated analysis of the MATISSE
trial, published by Simoes et al. in 2025.214

Vaccine efficacy was reported at 90 days, 120 days, 150 days, and 180 days of
follow-up in the RCT and less than or equal to 90 days and 180 days in the NRSI. As
a typical RSV season is usually six months in duration, and the duration of protection
of the maternal vaccine is approximately six months, the estimates included in the
following section relate to the 180 days follow-up period.

RSV-related infection
The included studies did not report on RSV-related ARI in infants.
RSV-related LRTD

One RCT (RSVpreF) reported on RSV-related LRTD in infants, showing a statistically
significant reduction in events following vaccination compared with placebo. Vaccine
efficacy against MA RSV LRTD was estimated at 49% (95% CI: 32% to 62%) at 180
days follow-up (Figure 4.16).21% In terms of severe MA RSV-related LRTD, vaccine
efficacy was estimated at 70% (95% CI: 51% to 82%) over the same follow-up
period (Figure 4.17).(21%
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Figure 4.16 Efficacy of RSVpreF against medically attended RSV-related
LRTD in infants at 180 days

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
Simoes et al, 2025 67 3660 132 3647 0.51[0.38; 0.68]
[ I T I I 1
0.01 01 051 2 10 100

Favours vaccine  Favours placebo

Figure 4.17 Efficacy of RSVpreF against severe medically attended RSV-
related LRTD in infants at 180 days

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
Simoes et al, 2025 21 3660 70 3647 0.30[0.18; 0.49] --
[ [ I I I ]

0.01 0.1 051 2 10 100
Favours vaccine Favours placebo

The included NRSI did not report on this outcome.

RSV-related hospitalisation

One RCT (RSVpreF) reported on RSV-related hospitalisation in infants, showing a
statistically significant reduction in events associated with vaccination. Vaccine
efficacy was estimated at 55% (95% CI: 26% to 73%) at 180 days follow-up (Figure
4.18).(21% Results were also reported for RSV-related hospitalisations at 360 days
follow-up, with no significant difference noted between the vaccine and placebo
arms (VE: 24% (95% CI: -11% to 49%)).

Figure 4.18 Efficacy of RSVpreF against RSV hospitalisation in infants at

180 days
Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
Simoes et al, 2025 21 3660 47 3647 0.45[0.27;0.74] | | -_.l_- | | |
0.01 01 0512 10 100

Favours vaccine Favours placebo

The included NRSI (n=505) reported on RSV-related LRTD leading to hospitalisation
up to 180 days after birth, noting a statistically significant reduction in
hospitalisations with vaccination (RSVpreF) compared with no vaccination.(229
Vaccine effectiveness for this outcome was reported as 71% (95% CI: 53% to
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82%). A sensitivity analysis was conducted excluding 36 RSV positive case infants
tested by non-PCR methods and reported a similar vaccine effectiveness estimate of
71% (95% CI: 52% to 83%).

RSV-related mortality

There were no reported deaths due to RSV in the vaccine group for the duration of
follow-up in the RCT. One death in a 120-day-old full-term infant in the placebo
group was later classified as caused by RSV-related ARI (Figure 4.19).214

Figure 4.19 Efficacy of RSVpreF against mortality related to RSV in infants

Vaccine Placebo Odds Ratio Odds Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
Simoes et al, 2025 0 371 1 3709 0.33[0.01; 8.18] .
[ I I [ [ 1

0.01 0.1 051 2 10 100
Favours vaccine Favours placebo

The NRSI reported that there were no deaths among the 160 hospitalised infants
who were born to an RSVpreF-vaccinated pregnant woman.(220) However, there were
three RSV-related deaths among 345 hospitalised infants whose mothers had not
received RSVpreF during pregnancy. No deaths were reported among 219 RSV-
negative infants in the control group.

Additional outcomes

The included RCT reported on a number of additional efficacy outcomes of interest
outlined in Table 4.1. Specifically, a number of outcomes relating to healthcare
utilisation were reported, with no differences observed between the trial arms within
180 days after birth, as confirmed by an independent Endpoint Adjudication
Committee. These outcomes included ICU admissions greater than four hours’
duration (OR: 1.69 (95% CI: 0.45 to 6.12), asthma-related illness (OR: 1.38 (95%
CI: 0.33 to 5.29), bronchodilator use (OR: 0.79 (95% CI: 0.41 to 1.50), and
antibiotic use (OR: 1.17 (95% CI: 0.60 to 2.26).

The included NRSI did not report on vaccine effectiveness against these outcomes.
Proportions of the total number of vaccinated and unvaccinated case infants (that is,
infants who were both hospitalised and RSV positive) who experienced certain
similar outcomes relating to healthcare utilisation were reported. For example, ICU
admission for more than four hours was reported for 20% of vaccinated case infants
and 25% of unvaccinated case infants. Any antibiotic use during hospitalisation was
reported for 49% of vaccinated case infants and 47% of unvaccinated case infants.
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The included RCT did not specifically report on requirement for or duration of
invasive ventilation, which was also an additional outcome of interest (Table 4.1).
However, the RCT reported on RSV-related LRTD requiring oxygen support in
infants, showing a statistically significant reduction in events associated with
vaccination. At 180 days follow-up, there were 13 and 25 cases in the vaccine and
placebo groups, respectively, of MA RSV-related LRTD with oxygen saturation less
than 90% or requiring supplemental oxygen (VE: 77% (95% CI: 31% to 92%)).(31%
Separating out these outcomes, there were nine and 20 cases with oxygen
saturation less than 90%, in the vaccine and placebo groups, respectively,
corresponding to a statistically significant vaccine efficacy estimate of 55% (95% CI:
2% to 80%). Estimated vaccine efficacy against RSV-related LRTD requiring
supplemental oxygen was not significant (VE: 42% (95% CI: -47% to 77%)), with
seven and 12 cases reported in the vaccine and placebo groups, respectively.

Vaccine effectiveness against these outcomes was not reported in the included
NRSI. Among hospitalised RSV positive cases, similar proportions of vaccinated and
unvaccinated infants had a documented oxygen saturation less than 90% (22% and
24%, respectively), or required high-flow oxygen (41% and 43%, respectively) at
any time.(220)

4.3.5 Safety outcomes of maternal vaccination against RSV in infants

The included NRSI29) did not report on safety outcomes, hence, all safety outcomes
reported below are based on the RCT data.(2!9 A summary of the safety outcomes
of interest is provided in Table 4.6.

Table 4.6 Summary of adverse events, serious adverse events, and adverse events
of special interest among pregnant women and newborns/infants

Outcome

Pregnant women

RSVpreF

Placebo

Newborns/infants

RSVpreF

Placebo

Adverse events (AEs)

n (%)*

n (%)*

n (%)*

n (%)*

Any AEs 14% 13.2% 38% 35.4%
Severe AEs 1.8% 1.4% 4.6% 3.9%

Serious adverse events (SAEs)

Any SAEs 4.3% 3.8% 16.3% 16.1%
SAEs related to intervention 3 (0.08%) 1 (0.03%) 0 (0%) 0 (0%)

Adverse events of special interest

Preterm delivery/birth (<37 weeks)

207 (5.7%)

172 (4.7%)

207 (5.7%)

172 (4.7%)

Low birthweight (<2,500g)

N/A

N/A

5.1%

4.3%

Key: AE — adverse event; RSV — respiratory syncytial virus; SAE — serious adverse event
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Note: "Number of events and or percentages, as per data reported by study authors.
Serious adverse events related to vaccination

The only RCT included reported on SAEs related to the intervention in pregnant
women from the time of consenting to participate until six months after delivery. No
significant difference in SAEs was noted between the vaccine and placebo arms (OR:
2.99, 95% CI: 0.31 to 28.78) (Figure 4.20). Three reported SAEs (severe extremity
pain which resolved in six days with uncomplicated delivery at 41 weeks’ gestational
age; premature labour the day after vaccination which resolved that day after fluids
and rest with uncomplicated delivery at 39 weeks’ gestational age; eclampsia 15
days after vaccination followed by a caesarean section delivery of a live newborn at
38 weeks) were considered related to the intervention in the vaccine group and one
(moderate premature placenta separation) in the placebo group.(2!® The study
authors reported that each of these related SAEs resolved. Overall, the frequency of
any SAE was 4.3% in the vaccine group and 3.8% in the placebo group (Table 4.6),
while the frequency of life-threatening adverse events in these groups was 0.5%
and 0.3%, respectively.

Figure 4.20 Serious adverse events (SAEs) in pregnant women related to
RSVpreF vaccination and placebo

Vaccine Placebo QOdds Ratio QOdds Ratio
Study Events Total Events Total MH, 95% ClI MH, 95% ClI
Simoes et al, 2025 3 3698 1 3687 2.99[0.31; 28.78] .
[ I [ I [ ]
0.01 01 051 2 10 100

Favours vaccine  Favours placebo

Among newborns and or infants, no SAEs were considered related to maternal
vaccination in either the vaccine (n=3,659) or placebo (n=3,646) groups. Overall,
the frequency of any SAE was 16.3% among the vaccine group and 16.1% among
the placebo group (Table 4.6).

Adverse maternal/perinatal outcomes

Aside from the SAEs related to vaccination noted above, a range of other adverse
maternal or perinatal outcomes were reported in the RCT. Preterm delivery (that is,
delivery at less than 37 weeks’ gestation) was considered to be an adverse event of
special interest (AESI) by the study investigators.(21%) Preterm delivery was reported
in 5.7% of vaccine recipients compared with 4.7% of placebo recipients; these
figures are inclusive of the relevant SAEs (Table 4.6).
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Overall, there were 19 still births reported in pregnant participants (vaccine group:
n=10, placebo group: n=9). There was one maternal death due to postpartum
haemorrhage and hypovolemic shock, which was reported in the vaccine group.
Three cases of spontaneous abortion were reported in total (vaccine group: n=1,
placebo group: n=2).

Adverse newborn/infant outcomes

Adverse neonatal outcomes were reported in the RCT across several categories of
adverse events, including SAEs as noted previously. Congenital abnormalities were
also reported as SAEs and were observed with similar frequencies in the vaccine
(5.6%) and placebo (6.7%) groups. Preterm birth (that is, less than 37 weeks’
gestation), low birthweight (that is, <2,500g) and developmental delay were
considered AESIs by the study investigators.(214) Preterm birth was reported in 5.7%
of the vaccine group and 4.7% of the placebo group. Low birthweight was reported
in 5.1% and 4.3% of the vaccine and placebo groups, respectively (Table 4.6).

Overall, there were 22 deaths reported among newborns and or infants over a 24
month follow-up period (vaccine group: n=8, placebo group: n=14). One death in a
120-day-old full-term infant in the placebo group was classified as caused by RSV-
related ARI.

The authors also reported on asthma-related events in newborns and infants, as a
composite of safety and efficacy outcomes. These included asthma as a newly
diagnosed chronic medical condition (defined as a disease or medical condition, not
previously identified, that was expected to be persistent or otherwise long-lasting in
its effects), asthma-related diagnoses, asthma-like symptoms reported during MA
respiratory tract illness visits, or as adverse events. The authors noted that
diagnoses of asthma-like respiratory symptoms reported during MA LRTI visits or as
AEs occurred at similar frequencies for the RSVpreF (6.8%) and placebo (6.3%)
groups. There were 478 events overall (vaccine group: n=247, placebo group:
n=231), with a total of 281 events related to bronchitis (vaccine group: n=147,
placebo group: n=134) and a total of 241 categorised as respiratory, thoracic and
mediastinal disorders (vaccine group: n=118, placebo group: n=125).

Local and systemic adverse events

The included RCT reported on all adverse events occurring up to one month after
vaccination for pregnant women and from birth up to one month of age for newborn
participants. A summary of these outcomes is presented in Table 4.6. For both
pregnant women and newborns, the proportions of participants experiencing any
adverse event were similar in the vaccine and placebo groups. However, for
pregnant women, local reactions occurring within seven days after vaccination were
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reported more frequently in the vaccine group than in the placebo group. The most
commonly reported local reaction was injection-site pain (vaccine group: 41%;
placebo group: 10%). The most common systemic reactions after vaccination were
fatigue (vaccine: 46%; placebo: 44%), headache (vaccine: 31%; placebo: 28%) and
muscle pain (vaccine: 27%; placebo 17%). The study authors reported that most
adverse events were considered mild to moderate.

4.4 Results: efficacy and safety of extended-half life
monoclonal antibodies against RSV in infants

From the search of the databases and registers (30 November 2023 to 23 April
2025), after removal of duplicates, 399 title and abstracts were assessed for
eligibility. A total of 21 records required full-text review, with three records fulfilling
the inclusion criteria.(228-31) In addition, 2 of 59 records from the Sevendal et al.
review(201) were assessed as meeting the inclusion criteria for this HTA.(232-234) A total
of 143 records were screened as part of forward and backward citation chasing,
including four records which required full-text review, but no additional records met
the inclusion criteria for this HTA. A further eligible record, published after the
database search had been carried out, was identified during data extraction. (23>
Therefore, a total of six records, reporting results from three RCTs were included in
the data synthesis on the clinical efficacy and safety of extended half-life monoclonal
antibodies (EHL-mAbs).(229-231, 233-235) One additional RCT that was eligible for
inclusion was published on 17 September 2025. A decision was made to include the
study in the update as no other efficacy data for this agent (clesrovimab) had been
identified for inclusion.(236) An overview of the study selection process is presented in
Figure 4.21.
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Figure 4.21 PRISMA flow diagram of study selection process (clinical
efficacy and safety of nirsevimab against RSV in infants)
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Seven unique records(229-231, 233-236) reporting on four RCTs were included in this
review. Six records reporting on three RCTs related to the EHL-mADb nirsevimab,
while one record reported on the results of the phase 2b-3 CLEVER RCT with
clesrovimab.(236) Regarding nirsevimab, the three RCTs included a Phase I/1I study
reported by Griffin et al.,(233) along with two Phase III studies, known as the
MELODY and HARMONIE RCTs. Three publications were included in this review
relating to the MELODY study(22% 231, 234) gnd two for the HARMONIE study. (230 235) A[|
RCTs were published between 2020 and 2025, were conducted across multiple study
centres in multiple countries worldwide, and were industry funded. A summary of
the characteristics of each included study is provided in Table 4.7 while the
characteristics of the participants and the interventions are outlined in Table 4.8. All
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four included RCTs recruited healthy or predominantly healthy infants; one study
recruited preterm infants only,(233) while three studies (reported in six publications)
recruited both preterm and term infants (Table 4.7).(228, 230, 235, 236) A|| four RCTs
excluded those eligible for palivizumab. All included infants entering their first RSV
season, with studies specifying that they were immunised during a two month period
immediately before the RSV season(Z30: 234) or at the start of or during the RSV
season. (230, 236)

Each of the four RCTs included in this review reported both clinical efficacy and
safety outcomes. Specifically, the clinical efficacy of EHL-mAbs was informed by RCT
evidence relating to 12,522 and 3,599 unique individuals for nirsevimab and
clesrovimab, respectively, while the safety review was informed by RCT evidence
relating to 10,959 and 3,611 unique individuals for nirsevimab and clesrovimab,
respectively. All studies required confirmation of RSV infection by RT-PCR. However,
the number and nature of clinical signs and symptoms used to define cases of RSV-
related ARI and MA LRTI, where reported, differed slightly between studies (see
Table A4.7 in the Appendix). Despite these differences, it was considered reasonable
to combine these outcomes for summary estimates, as reported in section 4.4.2.
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Table 4.7 Summary of characteristics of included RCTs: efficacy and safety of EHL-mAbs

Author, year
Trial name

Trial number

Nirsevimab studies

Population

Sample size (n)

Design

Funding

Study period

Geographic
location

Outcomes reported*

2024

2020-Mar 2020

France,
Germany, Israel,

Griffin et al.(?33) Sevendal | Healthy preterm infants Phase IIb, Enrolment: Nov Argentina, Efficacy & safety outcomes:
2020 SR (GA 29-35 weeks, aged randomised, 2016-Nov 2017 Australia, = Incidence of MA RSV-
<12 months) entering double-blind, Belgium, Brazil, confirmed LRTI through Da
NCT02878330 their 1st RSV season. Not | placebo- Follow-up: Dec Bulgaria, 150 n
eligible for palivizumab. controlled trial | 2018 Canada, Chile, * Incidence of hospitalisation
Czechia, due to RSV-confirmed LRTI
Total:_ n=1_,453 AstraZeneca Estonia, Finland, though through Day 150
® nirsevimab: n=969 (formerly France, = Incidence of AEs, SAES,
" placebo: n=484 MedImmune Hungary, Italy, AESI & NOCDs through Day
LLC) & Sanofi Latvia, 361
Pasteur Lithuania, New
Zealand, Poland,
South Africa,
Spain, Sweden,
Turkey, UK, US
Hammitt et al.,(*» | Sevendal | Predominantly healthy Phase III, Enrolment: Austria, Efficacy & safety outcomes:
2022 SR & late preterm (=35 weeks | double blind Northern Belgium, = Incidence of medically
HIQA GA) & term infants, RCT hemisphere —July | Bulgaria, attended RSV-confirmed
Daganetal.®" | ypdate | aged<12 months entering 2019-Nov 2019 | Canada, LRTI through Day 150 post
2024 their 15 RSV season. Not | F'Stra Zeneca Czechia, dose (primary cohort & all
Arbetter et al.(229) eligible for palivizumab. I(\fIZEIT:IrIrrTune ﬁzumt:s;nere ~Jan Estonia, Finland, participants)

Incidence of hospitalisation
due to RSV-confirmed LRTI
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Design

Funding

Study period
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Geographic
location

Outcomes reported*

MELODY Total from primary cohort | LLC) & Sanofi | Follow-up: Mar Japan, Korea, (primary cohort & all
(paused enrolment during | Pasteur 2023 Latvia, participants)
NCT03979313 COVID): n=1,490 Lithuania, = Incidence of AEs, related
EudraCT 2019- " nirsevimab: n=994 gzasi)gll: Day 1 - PoIand,_Russian AEs, SAEs, related SAEs,
000114-11 = placebo: n=496 Y Federation, AESI through Day 360
Total from final cohort Season 2: Day SOU_th Africa, = Number of participants with
(primary cohort + cohort 362 - Day 511 Spain, UK, US medically attended LRTI of
post-COVID peak): any cause from the 2nd RSV
n=3,012 season
= nirsevimab: n=2,009 = Incidence of hospitalisation
= placebo: n=1,003 for any respiratory illness of
Total number that any cause from the 2" RSV
completed through Day season
361 & were followed up
through 2nd RSV season
without re-dosing:
n=2,911 (97%)
= nirsevimab: n=1,944
= placebo: n=967
Drysdale et al.,(39 | HIQA Healthy preterm & term Phase IIIb Enrolment: Sep France, Efficacy & safety outcomes:
2023 update infants (GA >29 weeks), | pragmatic, 2022-Feb 2023 Germany, UK = Incidence of hospitalisation
235 aged <12 months, randomised, due to RSV-confirmed LRTI
g/l(;.lznsro etal., = entering their 1% RSV open-label Follow-up: 12 through Day 180
trial; months
nirsevimab

HARMONIE
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Author, year
Trial name
Trial number

NCT05437510

ICTRPU1111-1272-

2514

Eudra-CT2022-
000099-20-FR

Population

Sample size (n)

season. Not eligible for
palivizumab.

Total: n=8,057

=  nirsevimab: n=4,038

= No intervention:
n=4,019

Design

Funding

Versus no
intervention

Sanofi &
AstraZeneca

Study period

Health Information and Quality Authority

Geographic
location

Outcomes reported*

Incidence of very severe
RSV-confirmed LRTI through
Day 180

Incidence of RSV-confirmed
LRTI hospitalisation through
Day 180

Incidence of hospitalisation
for all-cause RTI through
Day 180

Incidence of TEAEs, TESAEs,
medically attended TEAEs

Clesrovimab study

Zar et al., 2025(236)

CLEVER
NCT04767373

HIQA
update

Health preterm & term
infants (GA >29 weeks),
aged <12 months and
entering their 15t RSV
season. Not eligible for
palivizumab.

Total randomised:
n=3,632
= clesrovimab: n=2,421

Phase IIb-III
double blind
RCT

Merck Sharp
and Dohme

Enrolment: not
specified

Follow-up:

Season 1: 0 to
180 days after
administration

Season 2: 365 to
515 days after
administration

Argentina,
Belgium,
Canada, Chile,
China,
Colombia,
Denmark,
Finland, France,
Italy, Japan,
Korea, Malaysia,
Mexico, Peru,
Philippines,
Poland, South
Africa, Thailand,
Turkey, United

Efficacy & safety outcomes:

Incidence of MA RSV-related
LRTI" with >1 indicator of
disease severity (through
150 days and 180 days)
Incidence RSV-related
hospitalisation (through 150
days and 180 days)
Incidence of MA RSV-related
LRTI with >2 indicators of
disease severity (through
150 days and 180 days)
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Author, year Population Design Study period Geographic Outcomes reported*
location

Trial name Sample size (n) Funding

Trial number

= placebo: n=1,211 Kingdom, United | = Incidence of severe MA

States. RSV-related LRTI (through
150 days and 180 days)

= Incidence of RSV-related
hospitalisation for LRTI
(through 150 days and 180
days)

= Incidence RSV-related ARI
(through 150 days and 180
days)

= Incidence of AEs, solicited
AEs, Serious AEs, AESI, and
death.

Key: AE — adverse events; AESI — adverse events of special interest; ARI — acute respiratory infection; GA — gestational age; HIQA — Health Information and Quality Authority;

LLC — limited liability company; LRTI — lower respiratory tract infections; MA — medically attended; NOCD — new onset chronic disease; RSV — respiratory syncytial virus; RT-

PCR - reverse transcriptase-polymerase chain reaction; SR — systematic review; TEAE — treatment emergent adverse event; TESAE — treatment-emergent serious adverse

events; UK — United Kingdom; US — United States

Note: "Study refers to LRI in publication. Here referred to as LRTI throughout for consistency.

Page 212 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

Table 4.8 Characteristics of the participants and interventions: efficacy and safety of EHL-mAbs
Age and sex

Author, year
Trial name

Trial number

Nirsevimab (MEDI8897)

Comorbidities

Number of participants &
type of analysis

Intervention

Comparator

Griffin et al., (33
2020

NCT02878330

Mean age (SD):
= nirsevimab: 3.29 months (2.22);
GA 32.7 weeks (1.4)

= placebo: 3.28 months (2.31); GA

32.7 weeks (1.5)
Female:

® nirsevimab: n=468 (48.3%)
= placebo: n=224 (46.3%)

None reported

Overall: n=1453

Analysis based on ITT
population for efficacy
outcomes:

= pirsevimab n=969

= placebo n=484

Analysis based on as treated

population for safety outcomes:

= nirsevimab n=968
= placebo n=479

Single IM dose of
nirsevimab 50mg
on Day 1
administered
during a 2-month
period
immediately
before the RSV
season

Single IM dose of
placebo matched
to nirsevimab on
Day 1

Hammit et al.,(3
2022

Dagan et al.,(33)
2024

Arbetter et al., 229
2025

NCT03979313
MELODY

Mean age (SD):

= nirsevimab: 2.91 months (2.22)
= placebo: 3.01 months (2.25)

Female:

® nirsevimab: n=464 (46.8%)
= placebo: n=257 (51.8%)

n=4 (0.3%) had
serious & stable
underlying
disease (n=1:
cystic fibrosis;
n=3: Down's
syndrome)

Overall n=3,012

Analysis based on ITT
population for efficacy
outcomes:

® nirsevimab n=994

= placebo n=496

Analysis based on as treated

population for safety outcomes:

= nirsevimab n=987
= placebo n=491

Single IM dose of
nirsevimab (50
mg if <5 kg; 100
mg if =25 kg) on
Day 1

Single IM dose of
placebo on Day 1
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Author, year

Trial name
Trial number

Drysdale et
al., 39 2023

Munro et al., 23
2025

HARMONIE

Age and sex

Median age, months:

= pirsevimab: 4 months (2.0 — 7.0)
® no intervention: 4 months (1.0 -
7.0)

Female:

= nirsevimab: n=1,950 (48.3%)
= no intervention: n=3,862
(47.9%)

Comorbidities

None reported

Number of participants &
type of analysis

Overall: n=8,057
Analysis based on ITT for
efficacy outcomes:

= nirsevimab n=4,038
= placebo n=4,019

Analysis based on as treated

population for safety outcomes.

= nirsevimab n=4,016
= control n=4,018

Health Information and Quality Authority

Intervention

Single IM dose of
nirsevimab (50
mg for infants
weighing <5 kg;
100 mg for those
weighing 25 kg)
administered
during their first
RSV season.

Comparator

Standard care (no
intervention)

Clesrovimab (MK-1654)

Zar et al.,
2025(236)

CLEVER
NCT04767373

Mean age, months:

= clesrovimab: 3.7 months (£2.6)
= placebo: 3.7 months (£2.6)

None reported

Overall randomised: n=3,632
Analysis based on full analysis
population* for efficacy
outcomes:

= clesrovimab n=2,398

= placebo n=1,201

Analysis based on as treated

population for safety outcomes:

= clesrovimab n=2,409
= placebo n=1,202

Single IM dose of
clesrovimab (105
mg) administered
on Day 1 before
or during their
first RSV season

Single IM dose of
placebo on Day 1

Key: GA — gestational age; IM — intramuscular; ITT — intention to treat; SD — standard deviation
Note: Full analysis population was defined as all the participants who underwent randomisation and received an injection of clesrovimab or placebo and were not excluded for
certain protocol deviations.
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4.4.2 Clinical efficacy outcomes of EHL-mABs against RSV in infants

An overview of the certainty of evidence for the primary outcomes reported in the
subsequent sections is presented in the GRADE summary of findings table — Table
A.2.2. ICU admissions are not presented in the GRADE table as this particular
outcome was only reported in a single study and had a very low number of events.
Similarly, mortality was not included in the GRADE table as an outcome because no
treatment-related deaths were reported.

RSV-associated medically attended LRTI

Of the included trials, two reported (within four publications) on the efficacy of
nirsevimab against RSV-associated MA LRTI.(228, 231-234) Both trials were placebo-
controlled; one reported on this outcome over a single RSV season (150 days),(?33)
while one study (MELODY) also reported over a second RSV season (362-511
days).(231: 34) One trial reported on the efficacy of clesrovimab against RSV-
associated MA lower respiratory infection (LRI) with at least one indicator of disease
severity over 150 days.(23%) As noted in Table A2.5, for consistency in reporting, this
outcome is referred to as LRTI in the remaining sections. Combining the outcome
data from these three trials, EHL-mAbs were associated with a statistically significant
reduction in events, with the pooled efficacy of EHL-mAbs compared with placebo
for this outcome over one RSV season estimated at 69% (95% CI: 60% to 75%)
(Figure 4.22).

The GRADE certainty of evidence of nirsevimab for this outcome was assessed to be
high (Table A.2.3).

Figure 4.22 RSV-associated medically attended LRTI in infants — one RSV

season
EHL-mAb Placebo Risk Ratio Risk Ratio

Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 25 969 46 484 264% 0.27[0.17;0.44] -

MELODY (Dagan, 2024) 24 2009 54 1003 31.0% 0.22[0.14;0.36] -.i-

CLEVER (Zar, 2025) 60 2398 74 1201 425% 0.41[0.29; 0.57] B

Total (95% Cl) 109 5376 174 2688 100.0% 0.31 [0.25; 0.40] ‘

I I I 1

Heterogeneity: Tau? = 0.0610; Chi* = 4.70, df = 2 (P = 0.0955); I* = 57.4% f I
0.01 0.1 051 2 10 100

Favours EHL-mAb  Favours placebo

Key: CI — confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus.
Note: The intervention in Griffin, 2020 and MELODY was nirsevimab, and in CLEVER was clesrovimab.

The CLEVER trial also reported post-hoc on the efficacy of clesrovimab against RSV-
associated MA LRTI with two or more indicators of disease severity over 150 days,
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with an estimated efficacy of 88% (95% CI: 76% to 94%). Additionally, the trial
reported on this and other outcomes over 180 days (Table A2.12).

The MELODY and CLEVER trials reported the efficacy of EHL-mAbs for MA LRTI over
a second season (MELODY: days 362-511 post-dose; CLEVER: days 365 to 515 post-
dose) without re-dosing.(?31) There was no statistical difference in the incidence of
MA LRTI between the EHL-mADb group and placebo at this time point for either
study; pooled efficacy 1% (95% CI: -46% to 33%) as indicated in Figure 4.23.

The GRADE certainty of evidence indicates that EHL-mAbs probably do not reduce
MA RSV-associated LRTI over two seasons. The certainty of evidence was assessed
as moderate due to the inclusion of only two studies with relatively few events and
wide confidence intervals. (Table A.2.3).

Figure 4.23 RSV-associated medically attended LRTI in infants — two RSV

seasons
EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
MELODY (Dagan, 2024) 19 1944 10 967 27.7% 0.95[0.44;2.02]
CLEVER (Zar, 2025) 53 1016 26 502 723% 1.01[0.64;1.59]
Total (95% CI) 72 2960 36 1469 100.0% 0.99 [0.67; 1.46]

Heterogeneity: Tau? = 0; Chi® = 0.02, df = 1 (P = 0.8884); I = 0.0% f I L I '
0.01 0.1 051 2 10 100

Favours EHL-mAb Favours placebo

Key: CI — confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus
Note: The interventions in MELODY and CLEVER were nirsevimab and clesrovimab, respectively.

RSV-associated LRTI with hospitalisation

In total, four RCTs reported on efficacy against RSV-associated LRTI with
hospitalisation. These included three nirsevimab-related RCTs (within five
publications),(228: 231-235) one of which, the MELODY study, reported on this outcome
over two RSV seasons.(?28) Two RCTs (reported within three publications) were
placebo controlled,(231-239) while HARMONIE included standard care (no intervention)
as a comparator.(Z3% The placebo-controlled CLEVER trial reported on the efficacy of
clesrovimab against RSV-associated hospitalisation and RSV-associated
hospitalisation for LRTI, over 150 and 180 days (see Table A2.12 for outcomes over
180 days).(236)

EHL-mAbs were associated with a statistically significant reduction in events in a
single RSV season (through 150 days), with a pooled efficacy against RSV-associated
LRTI with hospitalisation estimated as 83% (95% CI: 75% to 88%) (Figure 4.24).
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The GRADE certainty of evidence for the use of EHL-mADbs for this outcome, was
assessed to be moderate (Table A.2.3).

Figure 4.24 RSV-associated LRTI with hospitalisation — one RSV season

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 8 969 20 484 16.9% 0.20[0.09; 0.45] —'-—
MELODY (Dagan, 2024) 9 2009 20 1003 16.9% 0.22[0.10; 0.49] —E—
HARMONIE (Munro, 2025) 12 4038 68 4019 43.3% 0.18[0.10; 0.32] +1
CLEVER (Zar, 2025) 5 2398 27 1201 22.8% 0.09[0.04; 0.24] —F-
Total (95% CI) 34 9414 135 6707 100.0% 0.17 [0.12; 0.25] ‘

I T T T T 1

Heterogeneity: Tau? = 0; Chi® = 2.20, df = 3 (P = 0.5321); I° = 0.0%
0.01 0.1 051 2 10 100

Favours EHL-mAb  Favours placebo

Key: CI - confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus; SC — standard care.

Note: The intervention in Griffin, 2020, MELODY and HARMONIE was nirsevimab, and in CLEVER was
clesrovimab.

As noted, the MELODY trial reported the efficacy of nirsevimab for preventing RSV-
associated LRTI hospitalisation over a second RSV season (days 361-510 post dose)
without re-dosing,(231) with no significant difference observed between the two arms
(efficacy 50%, 95% CI: -146% to 90%) as indicated in Figure 4.25.

The GRADE certainty of evidence indicates that nirsevimab probably does not reduce
RSV-associated LRTI with hospitalisation over two seasons. The certainty of
evidence was assessed as moderate due to the inclusion of only a single study with
few events and wide confidence intervals (Table A.2.3).

Figure 4.25 RSV-associated LRTI with hospitalisation — two RSV seasons

Nirsevimab Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
MELODY (Dagan, 2024) 3 1944 3 967 0.50[0.10; 2.46] —B—
[ I T I I 1
0.01 01 0512 10 100

Favours nirsevimab  Favours placebo

Key: CI - confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus

Additionally, the efficacy of clesrovimab compared with placebo against RSV-
associated hospitalisation (not specifically related to LRTI) over 150 days was 84%
(95% CI: 67% to 93%). The incidence of RSV-associated hospitalisation events
through the second RSV season (from days 365 to 515 post-dose) was low in both
the clesrovimab (3/1,016, 0.3%) and placebo (2/502, 0.4%) groups.
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RSV-associated severe LRTI, use of ventilation, supplementary oxygen
and ICU admission

RSV-associated LRTI requiring supplemental oxygen or ventilation and very severe
illness was defined differently depending on the study and therefore the studies
were not pooled in a meta-analysis.

Griffin et al. reported that among participants with MA RSV-associated LRTI, a lower
proportion of those in the nirsevimab arm required either assisted ventilation (0/25
(0%) vs 4/46 (8.7%)) or supplemental oxygen (4/25 (16%) vs 15/46 (32.6%))
compared with the placebo arm.(233) This corresponded to an estimated efficacy of
80% (95% CI: -262% to 99%) and 51% (95% CI: -32% to 82%) for these
outcomes, respectively in this subgroup.

In the MELODY trial, very severe MA RSV-associated LRTI was defined as children
requiring supplemental oxygen or 1V fluids for the management of the condition.(231)
For the first season of RSV (0-151 days), nirsevimab protected against very severe
cases with an efficacy of 79% (95% CI: 51% to 91%) with an incidence of in 0.3%
in participants who had received nirsevimab compared to 1.7% in participants who
had received placebo. Over the second RSV season (days 362 to 511), without re-
dosing, there was no difference in the incidence of severe cases between groups,
with severe cases reported for 0.2% of participants who had received nirsevimab
and 0.3% of participants who had received placebo (efficacy 50%, (95% CI: -146%
to 90%).(z31)

In the HARMONIE trial, very severe RSV-related LRTI was defined as the need for
hospitalisation with oxygen saturation less than 90% and oxygen
supplementation.(23) In the group of infants who received nirsevimab, 0.1%
(n=6/4,038) were classified as having very severe RSV-related LRTI compared with
0.6% (n=24/4,019) in the standard care group up to 180 days post randomisation.
The efficacy of nirsevimab compared to standard care for protecting against this
outcome was 75% (95% CI: 39% to 90%).

In the CLEVER trial, the definition of severe MA LRTI included a requirement of
severe hypoxemia (defined as an SpO; <90% on room air at sea level or <87% at
>1800 meters or the need for high flow nasal cannula or mechanical ventilator
support).(Z3%) The cumulative incidence over 150 days was 0.01% and 1.0% in the
clesrovimab and placebo groups, respectively, corresponding to an efficacy of 92%
(95% CI: 63% to 98%) for this outcome. Outcomes over 180 days are presented in
Table A2.12. This trial did not report on ICU admissions.

Overall, there is evidence that compared with placebo or standard care, EHL-mAbs
are associated with a lower incidence of very severe RSV-associated LRTI, and
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specifically the requirement for oxygen supplementation and or mechanical
ventilation in the first RSV season. Based on findings from a single study, this
protection does not last into a second RSV season.

Only one EHL-mADb study reported in relation to RSV-related ICU admission.(233)
Griffin et al. reported that among participants with MA RSV-associated LRTI, a lower
proportion of those in the nirsevimab arm were admitted to ICU (0/25 [0%])
compared with the placebo arm (5/46 [10.9%]) in the period through 150 days post
dose. This corresponds to an estimated efficacy of 83% (95% CI: -188% to 99.0%).
No data were identified with respect to clesrovimab for this outcome.

All-cause medically attended LRTI

Two of the nirsevimab placebo-controlled RCTs reported the incidence of ‘all-cause’
MA LRTI,(231-233) of which one, the MELODY trial reported on this outcome over two
RSV seasons.(z31) The placebo-controlled clesrovimab RCT, CLEVER, reported MA
LRTI of any cause through 150 days after administration.(236) Over one RSV season,
the pooled efficacy of EHL-mAbs against MA LRTI of any cause was estimated to be
21% (95% CI: 13% to 28%) see Figure 4.26.

The GRADE certainty of evidence of nirsevimab for this outcome was assessed to be
high for this outcome (Table A.2.3).

Figure 4.26 All-cause medically attended LRTI — one RSV season

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 191 969 125 484 22.3% 0.76[0.63;0.93]
MELODY (Dagan, 2024) 172 2009 139 1003 24.8% 0.62[0.50;0.76]
CLEVER (Zar, 2025) 526 2398 296 1201 52.8% 0.89][0.79; 1.01]
Total (95% CI) 889 5376 560 2688 100.0% 0.79[0.72; 0.87] 6
[

Heterogeneity: Tau? = 0.0261; Chi® = 8.84, df = 2 (P = 0.0120); I = 77.4% ' i ' !
0.01 0.1 051 2 10 100

Favours EHL-mAb  Favours placebo

Key: CI - confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus.

Note: The intervention in Griffin, 2020 and MELODY was nirsevimab, and in CLEVER was clesrovimab.

Over the second RSV season, the MELODY RCT reported no significant difference
between the nirsevimab and the placebo arms (efficacy 6%, 95% CI: -24% to 29%)
as indicated in Figure 4.27.
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Figure 4.27 All-cause medically attended LRTI — two seasons

Nirsevimab Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% ClI MH, 95% CI
MELODY (Dagan, 2024) 134 1944 71 967 0.94[0.71; 1.24] #
I T T T T 1

0.01 01 051 2 10 100
Favours nirsevimab  Favours placebo
Key: CI - confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel

All-cause LRTI with hospitalisation

Two RCTs, the HARMONIE and CLEVER trials, reported on ‘all-cause’ LRTI with
hospitalisation through 180 days post randomisation and 150 days post
administration, respectively.(23> 236) Both trials reported a higher incidence of events
among the standard care group compared with the EHL-mAb group (HARMONIE:
3.4% versus 2.0%); CLEVER: 4.8% versus 2.5%).(23> 236) The estimated pooled
efficacy of EHL-mADbs for this outcome was 43% (95% CI: 30% to 54%) as indicated
in Figure 4.28.

Figure 4.28 Hospitalisation for all-cause LRTI

EHL-mADb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% ClI
HARMONIE (Munro, 2025) 82 4038 138 4019 64.2% 0.59[0.45;0.77] =
CLEVER (Zar, 2025) 60 2398 58 1201 35.8% 0.52[0.36;0.74] 5
Total (95% CI) 142 6436 196 5220 100.0% 0.57 [0.46; 0.70] ‘
I I I 1

Heterogeneity: Tau? = 0; Chi® = 0.34, df = 1 (P = 0.5602): I2 = 0.0% I I
0.01 0.1 051 2 10 100

Favours EHL-mAb Favours placebo

Key: CI — confidence interval; LRTI — lower respiratory tract infection; MH — Mantel-Haenszel; RSV — respiratory
syncytial virus
Note: The interventions in HARMONIE and CLEVER were nirsevimab and clesrovimab, respectively.

All-cause ARI with hospitalisation

Based on two studies, (231 233) the pooled efficacy of nirsevimab for preventing all-
cause ARI with hospitalisation over one season is 41% (95% CI: 22% to 56%) as
indicated in Figure 4.29.
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Figure 4.29 Hospitalisation for all-cause ARI — one RSV season

Nirsevimab Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 53 969 46 484 554% 0.58[0.39; 0.84] .
MELODY (Dagan, 2024) 45 2009 37 1003 44.6% 0.61[0.40;0.93] B+
Total (95% CI) 98 2978 83 1487 100.0% 0.59 [0.44; 0.78] ‘
I T T T T 1

Heterogeneity: Tau’ = 0; Chi* = 0.03, df = 1 (P = 0.8543); I’ = 0.0%
0.01 01 051 2 10 100

Favours nirsevimab  Favours placebo
Key: ARI — acute respiratory illness; CI — confidence interval; MH — Mantel-Haenszel; RSV — respiratory syncytial
virus

The MELODY trial reported on the incidence of hospitalisation for ‘all-cause’
respiratory illness over a second RSV season; the incidence was reported to be the
same in both groups (1.1% placebo versus 1.1% for nirsevimab group; efficacy 5%,
95% CI: -96% to 54%) as indicated in Figure 4.30.(231)

Figure 4.30 Hospitalisation for all-cause ARI — two RSV seasons

Nirsevimab Placebo Risk Ratio Risk Ratio
Study Events Total Events Total MH, 95% CI MH, 95% CI
MELODY (Dagan, 2024) 21 1944 11 967 0.95[0.46; 1.96] —*7
I T T T T 1

0.01 01 051 2 10 100
Favours nirsevimab  Favours placebo

Key: ARI — acute respiratory illness; CI — confidence interval; MH — Mantel-Haenszel; RSV — respiratory syncytial
virus

Other efficacy outcomes of interest

None of the included studies reported on new onset of chronic diseases, patient-
reported outcomes, quality of life measures or antibiotic use.

For the MELODY trial, Arbetter et al. reported lower RSV infection rates through Day
151 for those infants who received nirsevimab compared with placebo (1.2% and
5.4%, respectively) and noted that rates of other viral infections were similar
between the two groups (87% and 88%, respectively).(22%)

The CLEVER trial reported on RSV-associated ARI over 150 and 180 days.(Z3%) The
efficacy of clesrovimab compared with placebo for this outcome was 52% (95% CI:
40% to 62%) and 50% (95% CI: 37% to 60%) over 150 and 180 days,
respectively.

Duration of protection

The MELODY RCT evaluated the incidence of RSV-associated respiratory disease
between RSV seasons one and two (152 to 361 days post-dose) and reported similar

Page 221 of 660



Health technology assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

incidence rates of disease in both the nirsevimab and placebo groups.(231) The
incidence of MA LRTI was 0.8% (16/1977) in the nirsevimab group and 1.3%
(13/985) in the placebo group. The incidence of RSV-associated MA LRTI with
hospitalisation was 0.1% (2/1977) in the nirsevimab group and 0.2% (2/985) in the
placebo group.

The CLEVER RCT reported incidence and efficacy outcomes over 150 and 180 days
after administration of clesrovimab or placebo.(Z36) For each outcome, the values
were similar over 150 and 180 days (Table A2.12). Over a second season, the five-
month incidence of RSV-associated MA LRTI was similar for the clesrovimab (6%;
95% CI: 4 to 7) and placebo groups (5%; 95% CI: 4 to 8).

4.4.3 Safety outcomes of nirsevimab against RSV in infants

Overall incidence of adverse events

All four RCTs reported on the incidence of adverse events (AEs) with EHL-mAbs,(232-
236) of which three (MELODY, Griffin et al. and MELODY) related to nirsevimab. There
were slight differences between the RCTs in terms of the AEs considered and the
reporting periods. The MELODY trial reported safety outcomes based on a smaller
cohort (not the full cohort which was used for efficacy outcomes). This outcome was
evaluated up to 361 days post immunisation for the MELODY RCT and Griffin et al.,
while the HARMONIE RCT evaluated non-serious AEs up to day 31, and adverse
events of special interest (AESI), MA AEs, and serious adverse events (SAEs) up to
365 days post randomisation. The CLEVER trial reported on safety outcomes for the
as-treated population, which included participants who were randomised and
received a dose of either clesrovimab or placebo.(236) Participants were followed
through 365 days after administration for any adverse events (AEs, SAEs, death),
solicited adverse events on days one to five after administration, and AESI on days 1
to 42 after injection.

The incidence of any AE was similar between the nirsevimab group and the placebo
or standard care group for each of the three RCTs and ranged from 80% to 87.4%
in the nirsevimab group and 79.4% to 86.8% in the placebo group. The most
frequent AEs reported across these three trials included gastrointestinal disorders,
upper RTIs, respiratory, thoracic and mediastinal disorders, skin and subcutaneous
tissue disorders.(233: 235 In the CLEVER RCT, the incidence of any AE was similar
between groups (clesrovimab 75.4%; placebo 76.4%).(236) Combining the evidence
for both EHL-mADbs, the pooled RR was 1.00 (95% CI: 0.98 to 1.02), showing no
statistical difference between the EHL-mAb and control groups across studies for this
outcome (Figure 4.31).
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Figure 4.31 Any adverse events

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 834 968 416 479 10.0% 0.99[0.95; 1.04]

MELODY (Hammitt, 2022) 863 987 426 491 10.3% 1.01[0.97; 1.05]
HARMONIE (Dagan, 2025) 3212 4016 3192 4018 57.6% 1.01[0.98; 1.03]
CLEVER (Zar, 2025) 1814 2409 918 1202 22.1% 0.99[0.95; 1.03]

Total (95% CI) 6723 8380 4952 6190 100.0% 1.00[0.98; 1.02]
Heterogeneity: Tau? = 0; Chi = 1.11, df = 3 (P = 0.7749); I = 0.0%

T T 1 T T 1
0.01 01 051 2 10 100
Favours EHL-mAb  Favours placebo

Key: CI - confidence interval; MH — Mantel-Haenszel; RCT — randomised controlled trial.
Note: The intervention in Griffin, 2020, MELODY and HARMONIE was nirsevimab, and in CLEVER was
clesrovimab.

Four RCTs reported in relation to >Grade 3 AEs. Three RCTs related to nirsevimab,
with the incidence of >Grade 3 AEs noted to be much lower overall, ranging from
3.6% to 8% in the nirsevimab group and 3.6% to 12.5% in the placebo or standard
care group. One study found a lower incidence of Grade 3 AEs in the nirsevimab
group (Griffin et al., 8% versus 12.5%), while the other two studies found no
statistically significant difference between the groups. For clesrovimab, the CLEVER
RCT reported the incidence of >Grade 3 AEs by organ class,(23%) which when
combined gave an overall incidence of >Grade 3 AEs of 5.4% (n=131) for the
clesrovimab group and 6.6% (n=79) in the placebo group. The majority of these
severe AEs were in the infections and infestations class (clesrovimab: n=116/131;
placebo: 70/79). The pooled result across these four RCTs suggested there was no
statistically significant difference between the EHL-mAbs and control groups in terms
of the incidence of >Grade 3 AEs, however this result should be interpreted with
caution due to substantial heterogeneity between studies (RR 0.88, 95% CI:0.76%
to 1.02%; 12 55.5%) as indicated in Figure 4.32.

Figure 4.32 Any =Grade 3 adverse events

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 77 968 60 479 225% 0.64[0.46;0.87] -.‘:
MELODY (Hammitt, 2022) 36 987 21 491 7.9% 0.85[0.50; 1.44]
HARMONIE (Munro, 2025) 151 4016 143 4018 40.1% 1.06[0.84;1.32]
CLEVER (Zar, 2025) 131 2409 79 1202 29.6% 0.83[0.63;1.08]
Total (95% CI) 395 8380 303 6190 100.0% 0.88[0.76; 1.02] l

T T T T 1 T 1
0.01 01 051 2 10 100
Favours EHL-mAb Favours placebo

Heterogeneity: Tau? = 0.0307; Chi? = 6.75, df = 3 (P = 0.0804); I’ = 55.5%

Key: CI - confidence interval; MH — Mantel-Haenszel; RCT — randomised controlled trial
Note: The intervention in Griffin, 2020, MELODY and HARMONIE was nirsevimab, and in CLEVER was
clesrovimab.
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Adverse events related to intervention

Four RCTs reported the incidence of AEs related to the intervention, three of which
related to nirsevimab and one to clesrovimab.(233-236) As one of the RCTs
(HARMONIE) was open-label and had standard care as a comparator, no meta-
analysis was performed for this outcome.(23%) Considering the three comparative
studies, all reported no significant difference in the incidence of intervention-related
AEs between the EHL-mAB and the control arm.

Griffin et al. reported a similar incidence of intervention-related AEs which were
considered by the investigator to be related to the intervention in the nirsevimab and
placebo groups, (2.3%, 22/968 in nirsevimab group versus 2.1%, 10/479 in placebo
group, RR 1.09, 95% CI: 0.52 to 2.28). Similarly, in the MELODY trial there was no
statistically significant difference in the incidence of intervention-related AEs
reported in the nirsevimab and control groups (1.0%, 10/987 versus 1.4%, 7/491;
RR 0.71, 95% CI: 0.27 to 1.86). In the HARMONIE trial, treatment-related AEs were
reported at an incidence of 2.5% (102/4016) in the nirsevimab group; most were
reported to be Grade 1 (2.0%) or Grade 2 severity (0.6%), only one (<0.1%) was
reported to be Grade 3 severity. As this was an open label trial and the control group
received no placebo or intervention, no treatment-related AEs were reported in the
standard care group.(Z3%) In the CLEVER trial there was a similar proportion of
adverse events related to the intervention in each group (24.4%, 587/2,409 in the
clesrovimab group vs 24.6%, 296/1,202 in the placebo group, estimated difference -
0.3%, 95% CI: -3.3% to 2.7%).(236)

Adverse events of special interest

Four RCTs reported on AESIs.(233-236) Three trials identified hypersensitivity, immune
complex disease and thrombocytopenia as AESIs, while one RCT identified
anaphylaxis or hypersensitivity and rash as AESIs.(236) The pooled RR for this
outcome suggests no significant difference in AESIs between the EHL-mAbs and the
control groups (Figure 4.33).

Griffin 2020(233) reported eight Grade 1 AESI events in total; these included four
participants with a rash and one with petechiae in the nirsevimab group, and three
with a rash in the placebo group (RR 0.82, 95% CI 0.20 to 3.44). In the MELODY
trial, one infant in the nirsevimab group (0.1%) was reported to develop an AESI,
with no events in the placebo group. In the HARMONIE trial, 14 AESIs were reported
in total, with a significant difference noted between the nirsevimab and standard
care groups (RR 3.67, 95% CI: 1.02 to 13.14). Of the 11 AESIs in the nirsevimab
group (0.3%, 11/4016), five were Grade 1 and six were Grade 2, while the three
AESIs reported in the standard care group (<0.1%, 3/4019) included one Grade 1
and two Grade 3 AESIs. The CLEVER trial reported 16 AESIs, of which 12 occurred in
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the clesrovimab group (anaphylaxis or hypersensitivity n=1; rash n=11) and four
occurred in the placebo group (rash n=4) (RR 1.50, 95% CI: 0.48 to 4.63).(23%) The
study authors reported that all AESI events were Grade 1 or Grade 2 except for one
Grade 3 event of urticaria on day nine after administration, which resolved after four
days.

Figure 4.33 Any adverse events of special interest

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 5 968 3 479 30.8% 0.82[0.20; 3.44] —i—;—
MELODY (Hammitt, 2022) 1 987 0 491 5.1% 1.49[0.06; 36.59] 5
HARMONIE (Munro, 2025) 11 4016 3 4018 23.0% 3.67[1.02;13.14] +
CLEVER (Zar, 2025) 12 2409 4 1202 41.0% 1.50[0.48; 4.63] ——
Total (95% CI) 29 8380 10 6190 100.0% 1.79[0.90; 3.55] I.
Heterogeneity: Tau® = 0.0064; ChiZ = 2.44, df = 3 (P = 0.4866); I2 = 0.0% I I I I I I
0.01 0.1 051 2 10 100

Favours EHL-mAb  Favours placebo

Key: CI - confidence interval; MH — Mantel-Haenszel; SC — standard care
Note: The intervention in Griffin, 2020, MELODY and HARMONIE was nirsevimab, and in CLEVER was
clesrovimab.

Serious adverse events

All four of the RCTs reported on SAEs and whether these SAEs were related to the
intervention.(233-23%) Griffin 2020 reported a lower incidence of SAEs in the nirsevimab
group compared with placebo (11.2% versus 16.9%, respectively), while MELODY,
HARMONIE, CLEVER and the pooled result found no statistical difference in SAEs
between the nirsevimab and control groups. However, due to substantial
heterogeneity the pooled result should be interpreted with caution (RR 0.98, 95%
CI: 0.87 to 1.09; 12 77.3%) as indicated in Figure 4.34.

Figure 4.34 Serious adverse events

EHL-mAb Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Griffin, 2020 108 968 81 479 18.8% 0.66[0.51;0.86] =
MELODY (Hammitt, 2022) 67 987 36 491 8.3% 0.93[0.63; 1.37]
HARMONIE (Munro, 2025) 262 4016 222 4018 38.5% 1.18[0.99; 1.40]
CLEVER (Zar, 2025) 278 2409 149 1202 34.4% 0.93[0.77;1.12]
Total (95% ClI) 715 8380 488 6190 100.0% 0.98 [0.87; 1.09]
Heterogeneity: Tau® = 0.0469; Chi® = 13.21, df = 3 (P = 0.0042); I> = 77.3% f I T I !
0.01 0.1 051 2 10 100

Favours EHL-mAb Favours placebo

Key: CI - confidence interval; MH — Mantel-Haenszel; SC — standard care
Note: The intervention in Griffin, 2020, MELODY and HARMONIE was nirsevimab, and in CLEVER was

clesrovimab.
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Two of these studies reported that none of the SAEs were related to
immunisation,(233: 2349 while the HARMONIE trial reported one intervention-related
SAE in the nirsevimab group (0.03%),(33%) and the CLEVER trial reported one-
intervention related SAE in each of the clesrovimab (0.04%) and placebo (0.1%)
groups.(36) The GRADE certainty of evidence for this outcome was assessed to be
low (Table A.2.3).

Mortality was reported in four of the studies.(Z33-23%) No study reported deaths related
to the intervention. One study recorded no deaths.(?3>) Griffin et al.(233) reported five
deaths, three in the nirsevimab group and two in the placebo group — none were
known to be due to RSV or considered to be related to the intervention. In the
MELODY trial five deaths were reported (out of 2,009 participants), all in the
nirsevimab group; these were not considered to be related to the intervention.(231)
The CLEVER trial reported seven deaths (7/2,409, 0.3%) in the clesrovimab group
and three deaths (3/1,202, 0.2%) in the placebo group; none were considered by
the investigator to be related to the intervention or to RSV.(236)

4.4.4 Results: effectiveness of extended half-life monoclonal
antibodies against RSV-related disease in infants

As outlined in Section 4.2.1, the effectiveness of EHL-mAbs was informed by a
systematic review of the effectiveness of nirsevimab published by Sumsuzzman et al.
in January 2025. No effectiveness data were identified for clesrovimab, so the
following summary is limited to nirsevimab data. The Sumsuzzman et al. review
included 32 unique studies comprising 18 cohort and 14 case-control studies.(292) Not
all of these studies were considered eligible per the criteria outlined in Table 4.2. Of
note, a number of small data discrepancies were identified during cross-check that
resulted in studies being recategorised based on their RSV testing method(237-241) or
in terms of the availability of data for the age-group of interest.(170: 240) Studies were
excluded if they compared outcomes across two different RSV seasons (n=5), were
published as a preprint only (n=1), did not specify the testing method or did not
report disaggregated data for those with PCR-confirmed RSV (n=11). This summary
therefore reports on the 15 studies that were considered eligible for the HIQA
review. An overview of the study selection process is presented in Figure 4.35. A
summary of the characteristics of the included studies is provided in Table 4.9.
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Figure 4.35 Study selection process

Sumsuzzman, 2025 review

Studies included in the primary Studies exdluded:
Studies included after analysis by Sumsuzzman, 2025 »| Reporting on two RSV seasons
data checking: review (n=32) [n=51
Classified by review as Preprint (n=1)

using PCR test and
confirmed via data

check (n=12) L

_ , Studies included in data checking Studies excluded after data
Classified by review as |« (n=26) »| checking:
having no reported Classified by review as using
diagnosis method, RADT or, rapid PCR or, RADT
reclassified as having and PCR test or, having no
used PCR test (n=1) reported diagnosis method and

confirmed via data check (n=9)

Classified by review as
using PCR test, - — Classified by review as using
reclassified as using Studies assessed as eligible to be PCR test alone, reclassified as
RADT in addition to | ™ included in this HTA (n=15) having used RADT in addition to
PCR test, but PCR test and not reporting
reporting disaggregated PCR test data
disaggregated PCR (n=2)
test data (n=1)

Classified by review as
having no reported
diagnosis method,
reclassified as using
RADT in addition to
PCR test, but
reporting
disaggregated PCR
test data (n=1)

Key: HTA — health technology assessment; PCT — polymerase chain reaction; RADT —rapid antigen detection
test; RSV — respiratory syncytial virus.

Of the 15 studies included in our reporting, seven studies were conducted in

Spain, (170, 242-247) fjye in France(241: 248-251) gnd three in the USA(Z39: 240, 252)  A|| studies
were published between April 2023 and June 2024. Eleven(170. 239, 242, 244-246, 248-252)
were multicentre studies and four(240, 241 1773, 243, 247) ere single-centre studies.
Seven studies were conducted in inpatient care settings, (170 239, 242, 243, 245, 247, 251)
three in outpatient care settings,(240: 244, 249) four in emergency care(24! 1773, 246, 248, 250)
and one in multiple care settings.(?°2 Observational cohort (n=4) and test-negative
(n=7) case-control, prospective case-control (n=3) and population-based case-
control (n=1) studies provided effectiveness data for 96,392 unique individuals. Ten
studies reported on RSV-related hospitalisations, (170, 239-242, 245, 247-249, 252) fiye on ICU
admissions, (170, 242, 248, 249, 251) two on LRTI incidence, 243 2°0) and three on the length
of hospital stay among infants aged 12 months or younger.(242 243, 249) Additionally,
two studies considered RSV-related hospitalisations among children aged less than
24 months,(170: 240) with one study providing results,2*0) which are reported below.
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Table 4.9 Characteristics of included nirsevimab effectiveness studies

Country Sample Study design Sex, (% Timeframe Outcomes
Setting size, n Funding female) (month, year) Setting
Centres Age

Aguera et al., (%42 Spain 234 Test-negative case-control 41 November 2023 RSV-H, 10
2024 Inpatient care Multiple | NR <12 months | © February 2024 IL((:)LIJ-;QI and Low
Alejandre et al.,(23 | Spain 52 Prospective cohort 42 September 2023 | RSV-LRTI 9
2024 Inpatient care Single NR <12 months to February 2024 | and LOHS Low
Assad et al.,(4® France 1035 Prospective case-control 48 October 2023 to RSV-Hand | 10
2024 Emergency care | Multiple | The French National Agency for AIDS <12 months December 2023 ICU-A Low

Research / Emerging Infectious Diseases

(ANRS MIE)
Carbajal et al.,**Y | France 2786 Prospective case-control 44 October 2023 to RSV-H 8
2024 Emergency care | Single Not supported by any sponsor or funder <12 months February 2024 Low
Ezpeleta et al,(7? Spain 1177 Prospective cohort 46 October 2023 to RSV-H and | 11
2024 Inpatient care Multiple | Instituto de Salud Carlos III; EU <6 months February 2024 ICU-A Low
Jabagi et al.,(2*9) France 82,474 | Population-based cohort 47 September 2023 | RSV-H, 11
2025 Outpatient care | Multiple | Not supported by any sponsor or funder <12 months to January 2024 IL((:)LIJ-;QI and Low
Lefferts et al., (240 USA 472 Test-negative case-control 47 October 2023 to RSV-H 10
2024 Outpatient care | Single The US Centers for Disease Control and <20 months* June 2024 Low

Prevention
Lenglart et al.,(**® | France 383 Test-negative case-control NR October 2023 to RSV-LRTI 9
2025 Emergency care | Multiple | Industry-funded: Sanofi, AstraZeneca <12 months February 2024 Low
Lopez-Lacort et Spain 160 Test-negative case-control 36 November 2023 RSV-LRTI 9
al., Outpatient care | Multiple | Instituto de Salud Carlos III; EU <12 months | © February 2024 Low
2025
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Country
Setting

Sample
size, n

Centres

Study design

Funding

Sex, (%
female)

Age

Health Information and Quality Authority

Timeframe
(month, year)

Outcomes
Setting

(0]TE]1aY

score~
RoB

Moline et al.,(%3? USA 699 Test-negative case-control 42 October 2023 to RSV-H 10
2024 Inpatient care Multiple | The US Centers for Disease Control and <8 months February 2024 Low
Prevention
Moline et al.,(%52 USA 1616 Test-negative case-control 45 September 2023 | RSV-H 10
2025 Outpatient care | Multiple | The US Centers for Disease Control and <60 months® | © April 2024 Low
and emergency Prevention
care
Nunez et al.,(2*) Spain 4706 Population-based case-control 45 April 2023 to RSV-H 10
2025 Inpatient care Multiple | Instituto de Salud Carlos III <12 months March 2024 Low
Paireau et al.,(?>V France 288 Test-negative case-control 45 September 2023 | ICU-A 9
2024 Inpatient care Multiple | Santé publique France; Laboratory of <5 months to January 2024 Low
Excellence in Integrative Biology of
Emerging Infectious Diseases (Labex
IBEID)
Reina et al., %) Spain 278 Prospective cohort NR November 2023 RSV-EDV 5
2024 Emergency care | Multiple | Not supported by any sponsor or funder <6 months to March 2024 Moderate
Rodriguez- Spain 32¢* Prospective case-control 43 October 2023 to RSV-H 8
;er(r;zr;dez et Inpatient care | Single | Instituto de Salud Carlos III <6 months | December 2023 Low
2024

Key: EU — European Union; ICU-A - intensive care unit admission; LOHS - length of hospital stay; NR - not reported; RoB — risk of bias; RSV-EDV - respiratory syncytial virus-

related-emergency department visit; RSV-H - respiratory syncytial virus-related hospitalisation; RSV-LRTI - respiratory syncytial virus-related lower respiratory tract infection
incidence.

Note: £Previously reported as 21 by Sumsuzzman et al. ¥The diagnosis method for this study was PCR which was previously not reported by Sumsuzzman et al. *Data for
infants < 8 months were also reported. ~Quality assessment of included cohort and case-control studies used the JBI critical appraisal tool with a maximum score of 10 and
11 for case-control and cohort studies respectively with higher scores corresponding to higher quality and lower risk of bias.

Page 229 of 660



Effectiveness outcomes of EHL-mAbs against RSV among infants aged 12
months or younger

RSV-related hospitalisation

Ten studies were identified as reporting on RSV-related hospitalisations among
infants aged 12 months or younger.(170, 239-242, 245, 247-249, 252) A|| included studies
related to nirsevimab. Nine studies were conducted among hospitalised populations,
while the remaining study was based on an entire birth cohort and so was excluded
from the pooled analysis, but is discussed narratively below.(24) All nine studies
showed a statistically significant reduction in RSV-associated hospitalisations among
infants who received nirsevimab, with the pooled effectiveness estimated at 87%
(95% CI: 80% to 92%) (Figure 4.36). There is moderate statistical heterogeneity in
this estimate (I2=69.9%). The study reporting the results based on the birth cohort
also reported a statistically significant reduction in RSV-associated hospitalisations
among nirsevimab recipients, with an effectiveness of 65% (95% CI: 61% to
69%).(249)

Figure 4.36 Effectiveness of nirsevimab against RSV-related
hospitalisations in infants aged 12 months or younger

Nirsevimab Control Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 85% CI
Aguera et al., 2024 40 109 54 72 126%  0.19[0.10;0.37] -
Assad et al., 2024 60 157 630 878 17.1% 0.24[0.17; 0.35] B
Carbajal et al., 2024 22 61 170 197 12.6% 0.09[0.05; 0.17] —-
Ezpeleta et al., 2024 8 1083 8 94 85% 0.08[0.03; 0.22] ——
Lefferts et al., 2024 3 22 17 27  53% 0.09[0.02; 0.39] —
Moline et al., 2024 6 59 401 640 10.1% 0.07 [0.03; 0.16] —|—
Rodriguez-Fernandez et al., 2024 6 14 15 18  4.4% 0.15[0.03; 0.77] ——
Nunez et al., 2025 603 3973 346 733 19.2% 0.20[0.17; 0.24]
Moline et al., 2025 6 73 525 802 10.2% 0.05[0.02; 0.11] ——
Total (95% CI) 754 5551 2166 3461 100.0%  0.13[0.08; 0.20] . 3

T T T T 1

Heterogeneity: Tau® = 0.1976; Chi” = 26.55, df = 8 (P = 0.0008); I = 69.9% '
0.01 01 0512 10 100

Favours nirsevimab  Favours control

LRTI incidence

Two studies reported on the effectiveness of nirsevimab against RSV-related LRTI
among infants aged 12 months or younger, with both reporting a statistically
significant reduction in events among infants who received nirsevimab.(243: 250) The
estimated pooled effectiveness of nirsevimab against RSV-related LRTI was 87%
(95% CI: 77% to 93%), with low heterogeneity observed (1= 3.8%) (Figure 4.37).
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Figure 4.37 Effectiveness of nirsevimab against RSV-related LRTI in
infants aged 12 months or younger

Nirsevimab Control Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
Alejandre et al.,2024 15 35 13 17 16.7% 0.23[0.06; 0.85] —E—l—
Lenglart et al., 2025 19 56 204 247 83.3% 0.11[0.06;0.21] B
Total (95% CI) 34 9N 217 264 100.0% 0.13 [0.07; 0.23] ‘
I T T T T 1

Heterogeneity: Tau? = 0.0109; Chi* = 1.04, df = 1 (P = 0.3080); I* = 3.8%
0.01 01 051 2 10 100

Favours nirsevimab  Favours control

ICU admission

Five studies reported on the effectiveness of nirsevimab against ICU admissions in
infants aged 12 months or younger, (170, 242, 248, 249, 251) of which one reported on an
entire birth cohort;2*9) this study was excluded from the pooled analysis, but is
reported narratively below. All studies observed a statistically significant reduction in
ICU admissions in nirsevimab recipients. The pooled analysis showed a 73% (95%
CI: 52% to 84%) reduction in RSV-related ICU admissions in nirsevimab recipients,
with no heterogeneity observed in this estimate (Figure 4.38). One study, which
reported the effectiveness of nirsevimab against ICU admission based on an entire
birth cohort, was excluded from the pooled analysis. This study reported the
effectiveness of nirsevimab against ICU admission as 74% (95% CI 66% to
85%).(249)

Figure 4.38 Effectiveness of nirsevimab against RSV-related ICU
admission in infants aged 12 months or younger

Nirsevimab Control Odds Ratio Odds Ratio

Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% ClI
Assad et al., 2024 27 193 47 146 52.8% 0.34[0.20; 0.58] -.-

Aguera et al., 2024 18 40 18 21 8.0% 0.14 [0.03; 0.54] —I—-—

Ezpeleta et al., 2024 3 1083 2 94 AT% 0.13[0.02; 0.77] —l—

Paireau et al., 2024 37 58 201 230 34.5% 0.25[0.13; 0.49] —-—

Total (95% CI) 85 1374 268 491 100.0% 0.27 [0.16; 0.48] 0

I T T T T 1

Heterogeneity: Tau? = 0; Chi® = 2.40, df = 3 (P = 0.4932); I° = 0.0%
0.01 0.1 051 2 10 100

Favours nirsevimab  Favours control
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Length of hospital stay

Three studies reported on the impact of nirsevimab on the length of hospital stay.
(242, 243, 249) Mean length of stay differed between studies. None of the studies
observed a statistically significant difference in the length of hospital stay between
infants immunised with nirsevimab compared with the control group. The pooled
estimate also indicated no significant difference in the mean length of hospital stay
by immunisation status (Figure 4.39).

Figure 4.39 Effectiveness of nirsevimab on length of hospital stay in
infants aged 12 months or younger

Nirsevimab Control Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight

Aguera et al.,2024 40 533384 54 527 243 —_— 0.02 [-0.39;043] 7.4%

Alejandre et al.,2024 35 901541 17 1367 1293 ————— -0.54 [-1.12;0.05] 3.6%

Jabagi et al.,2025 379 4.80 250 1012 490 3.70 . 3 -0.03 [-0.15;0.09] 89.0%

Random effects model 454 1083 4 =0.04 [-0.16; 0.07] 100.0%
T 1

Heterogeneity: /* = 29.3%, 1° < 0.0001, p = 0.2433 ' ' '
-1 -05 0 0.5 1
Favours nirsevimab Favours control

Effectiveness of EHL-mADbs against RSV-related hospitalisation among
children aged 24 months or younger

One study from the United States reported on overall RSV-related hospitalisation
among children aged up to 24 months from October 2023 through June 2024.(240)
Comparing RSV-related hospitalisations in those who received nirsevimab (n=3/29)
with those who did not (n=20/35) provided an estimated effectiveness of 91% (95%
CIL: 66% to 98%).

4.5 Quality appraisal

4.5.1 Quality appraisal of the ECDC systematic review

As noted in section 4.2, a systematic review undertaken on behalf of the ECDC was
identified as the basis for the assessment of the effectiveness and safety of RSV
vaccines for the passive immunisation of infants and active vaccination of older
adults against RSV. Two reviewers independently appraised the quality of the
updated review using the AMSTAR 2 tool.(2°3) The AMSTAR 2 tool is not designed to
provide an overall quality score; however, the authors of the tool have proposed that
the confidence in the quality of seven critical domains, which can substantially affect
the validity of a review and its conclusions, can inform overall confidence in the
results of the review.(293) No weakness were identified for the seven critical domains
or the nine non-critical items. Overall, the review was therefore considered to be

high quality.
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4.5.2 Quality appraisal of the included vaccine efficacy and
effectiveness studies

RCTs reporting on vaccine efficacy and safety

The ECDC review reported on four RCTs, three related to older adults (RSVPreF3,
RSVpreF and RSV mRNA) and one to maternal vaccination (RSVpreF). For studies
that were not otherwise updated, the risk of bias assessment as reported by the
ECDC was used. Each of the bias domains were judged by the ECDC review authors
as low risk of bias, meaning the overall judgement for these four RCTs was low risk
of bias. Regarding the study by Simoes et al., reporting updated results of the
MATISSE RCT, the reporting of interim results from this trial by Kampmann et al.,
was quality appraised in the ECDC review using the RoB 2 tool.(2%®) As this trial was
initially quality appraised by the ECDC review authors, no new methodological
concerns were identified in the updated publication, and no critical weaknesses or
concerns were noted in the quality appraisal of the ECDC review and hence the
HIQA evaluation team did not reassess the risk of bias for the updated publication.

Two reviewers independently assessed the risk of bias of the primary efficacy and
safety outcomes over the trial periods reported in Ison et al. 2025 (an update of
Papi et al. 2023) and Walsh et al. 2025 (an update of Walsh et al. 2023), which
reported updated follow-up times of three seasons and two seasons, respectively.
For outcomes reported over the total trial period, the risk of bias assessment found
some potential concerns with respect to deviations from intended interventions for
one study(?!®) and missing outcome data for both studies. For Ison et al., these
concerns mainly relate to the loss to follow up of participants over the study period
from the randomised total of 25,040 (100%) prior to season one to evaluable
efficacy populations of 19,989 (79.8%) for season two and 18,726 (74.8%) for
season three. While the characteristics of the excluded participants were not
reported, the post-randomisation exclusions were balanced between the two groups
and transparently reported by the study authors. For Walsh et al., approximately
22% of participants in both groups were lost to follow up, with no reporting of the
time points and characteristics of these participants. For the outcome MA RSV-
related LRTD, the risk of bias assessment found the potential for some concerns with
respect to the selection of the reported result for both studies. For Walsh et al., this
related to omission of data on events per season from the full report, with this data
only provided in the appendix of a 2024 correspondence. For Ison et al., these
concerns related to the reporting of this specific outcome as a post-hoc analysis.
However, this was likely due to the inability to report on hospitalisations due to the
very small number of events across the three seasons; the other outcomes reported
were pre-specified in the study statistical analysis plan.

Observational studies reporting on vaccine effectiveness
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Table 4.10 presents a summary of the risk of bias in the four non-randomised
studies reviewed. (215217, 220) Qverall, three of the studies were deemed at moderate
risk of bias with one study at serious risk of bias.(2!>) The domains deemed most at
risk were bias due to confounding, bias in the selection of participants into the study
and bias in the measurement of the outcome.

Each of the studies controlled for baseline confounding in multivariable logistic
regression analyses. One study(!>) was deemed at serious risk of bias as no
information was identified in relation to controlling for time-varying confounding.
Three studies adjusted for time varying confounding via inverse probability
weighting@16: 217) and two considered time-varying adjustment alongside regression
analysis.(21®) In addition, one study included exact matching of cases and controls
and a negative outcome control to assess residual confounding or ascertainment
bias.(?1) Two studies were considered at moderate risk of bias,(216: 220) and one at
serious risk of bias.(21>) This was because of the timing of when participants were
vaccinated varied throughout the study period and an exclusion period for reporting
outcomes after vaccination was used (14 days in two studies(216: 220) and 21 days in
one study).(?1%) Although justified for allowing time for development of an adequate
immune response, it introduces risk of immortal time bias (that is, a type of selection
bias in which outcomes are excluded for a period after the intervention, potentially
making the intervention group appear at lower risk because events occurring during
this period are not counted). The study at serious risk of bias did not sufficiently
account for potential selection bias such as through sensitivity analysis or use of
inverse probability weighting, elevating the risk of bias judgement from moderate to
serious. One study(?'”) was considered low risk for this domain due to exact
matching between groups and the exploration of the effect of this exclusion period
in sensitivity analysis. Each of the studies were deemed at moderate risk of bias in
the measurement of the outcome domain as there was insufficient information
available with respect to potential bias at the time of encounter or outcome
assessment (such as knowledge of vaccination status).
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Table 4.10 ROBINS-I version 2 quality appraisal

Domain Tartof et Payne et Perez et EVE ERE
al., 2024 al., 2024 al., 2025 al., 2025

Bias due to confounding Low Low Low

Bias in classification of interventions Low Low Low Low

Bias in selection of participants into Moderate Moderate Low

the study

Bias due to deviations from intended | Low Low Low Low

interventions

Bias due to missing data Low Low Low Low

Bias in measurement of the outcome | Moderate Moderate Moderate Moderate

Bias in selection of the reported Low Low Low Low

result

Overall risk of bias judgement Moderate Moderate Moderate
risk risk risk

Note: The interventions in Tartof et al., Payne et al., and Bajema et al. were RSVpreF and RSVPreF3. The
intervention in Perez et al. was RSVpreF.

4.5.3 Quality appraisal of the Sevendal systematic review

As noted in section 4.1, a systematic review published by Sevendal et al.(2%0) in 2024
was updated as the basis for the assessment of the efficacy and safety of EHL-mAbs
against RSV for infants. Two reviewers independently appraised the quality of the
updated review using the AMSTAR 2 tool (described in section 4.2 above).(>3) The
main weaknesses identified were the lack of completion or reporting of the following
elements: justification for selected study designs or publication restrictions; data
extraction in duplicate or independent checks on some of the data extraction; use of
a suitable tool to conduct risk of bias assessment of included studies; and reporting
of funding sources in the included studies. Overall, the updated review was therefore
considered to be of critically low quality. However, following scoping of the topic,
given factors including the recency of publication of the Sevendal et al. review and
the relevance of the population, intervention, comparator and outcomes to this HTA,
the Sevendal review was selected for updating.

4.5.4 Quality appraisal of the included EHL-mADb efficacy and safety
studies

Table 4.11 presents a summary of the risk of bias assessment for the four RCTs
included in the efficacy and safety of EHL-mADbs review, of which three related to
nirsevimab and one to clesrovimab. For the MELODY and HARMONIE trials, the risk
of bias assessment was conducted on the overall trial rather than the individual
publications.(229-231, 234, 235) The risk of bias assessment was completed for each
efficacy and safety outcome individually, but as the individual judgements were in
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agreement, only an overall summary judgement is presented for efficacy and safety.
No study was identified to be at high risk of bias overall. Overall, some concerns of
risk of bias were identified for one study (reported across two publications(z3% 233)),
while three studies (reported across five publications)(229: 231, 233, 234, 236) were deemed
to be at low risk of bias. For the HARMONIE trial, some concerns were identified in
relation to the measurement of the efficacy and safety outcomes as it was an
unblinded study.(230. 23%)

Table 4.11 Risk of bias 2 assessment of included studies — efficacy and
safety of EHL-mAbs

Domain MELODY HARMONIE Griffin etal., CLEVER
2020

Efficacy outcomes:

Randomisation process Low Low Low Low
Deviations from intended Low Low Low Low
interventions

Missing outcome data Low Low Low Low
Measurement of the outcome Low Some concerns Low Low
Selection of the reported results Low Low Low Low
Overall risk of bias judgement | Low Some concerns | Low Low

Safety outcomes:

Randomisation process Low Low Low Low
Deviations from intended Low Low Low Low
interventions

Missing outcome data Low Low Low Low
Measurement of the outcome Low Some concerns Low Low
Selection of the reported results Low Low Low Low
Overall risk of bias judgement | Low Some concerns | Low Low

Note: The intervention in MELODY, HARMONIE and Griffin, 2020, was nirsevimab, and in CLEVER was
clesrovimab.

4.5.5 Quality appraisal of the Sumsuzzman systematic review

Two reviewers independently appraised the quality of the systematic review of
nirsevimab by Sumsuzzman et al. using the AMSTAR 2 tool.(?>3) No weakness was
identified for the seven critical domains. One weakness was identified for one of the
nine non-critical items (item 10), as the review authors stated that funding
information for each study was extracted from the primary studies, but they did not
include this information in the final publication. According to the AMSTAR-2 rating
guidance, the systematic review was considered to be of high quality. It is worth
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noting that there were some concerns relating to the assessment of the potential
impact of risk of bias on the results of the meta-analysis and inclusion of one study
at moderate risk of bias in the primary analysis. As this related to only one study,
which had few events and a small sample size, it was not considered a strong
enough concern to be considered a critical weakness for the systematic review
overall.

A summary of the quality appraisal as reported in the systematic review using the
JBI critical appraisal tool is provided in A4.19 in the appendix of this report. This
summary is restricted to the 15 studies eligible for inclusion in the HIQA review and
reported on in this chapter. Of these 15 studies, 14 were assessed to be at low risk
of bias, while one study (2%6) was assessed to be at moderate risk of bias (Appendix
A4 Table A4.19).

4.6 Pharmacovigilance

As outlined in Chapter 2, the three currently authorised RSV vaccines (RSVPreF3,
RSVpreF and RSV mRNA) and the only authorised EHL-mADb (nirsevimab) are
considered new active substances and new biologicals. As such, they are all subject
to additional monitoring by regulatory authorities in the EU.(6) In Ireland, the
Health Products Regulatory Authority (HPRA) operates the national system for
recording and reporting details of suspected reactions/events. These are often based
on observations of an unexpected or unwanted event and come from a variety of
sources including healthcare professionals and patients. Reporting can be made
directly using options from the HPRA website or indirectly from pharmaceutical
companies through the European Medicines database, that is ‘EudraVigilance’.(2>%
The following sections summarise the pharmacovigilance data for the agents as
reported by the HPRA, other European regulatory authorities or through the product
SmPCs, and as identified by the National Immunisation Advisory Committee (NIAC)
in their updated recommendations for vaccination against RSV in older adults.(7-2: 135

4.6.1 RSV vaccines

According to communication received by the HPRA for data up to 11 February 2025,
there were fewer than five suspected adverse drug reaction (ADR) reports received
associated with RSV vaccines, each relating to RSVPreF3. These adverse events
related to pain, swelling, hypoaesthesia (that is, reduced sensation to touch, pain
and temperature), insomnia, pain in extremity, and paraesthesia (that is, sensations
like numbness, tingling, pins and needles). Note that uptake and hence
pharmacovigilance data in Ireland for these products is likely to be limited as RSV
vaccines are not currently nationally funded. Reports of a suspected drug reaction
do not necessarily mean it has been caused by the medicine in question and such
reports do not represent the opinion of the HPRA.
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According to the respective EMA’s SmPCs for each of the three vaccines authorised
for use in older adults, while side effects are common (with the most common
typically being injection site pain, tiredness, and headache) they are predominantly
mild-to-moderate reactions.(2>>-257) Regarding the use of RSVpreF in pregnant
women, the SmPC of the EMA states the vaccine is well tolerated. Moreover, it states
that there is no indication of toxicity or safety signals in infants up to 24 months of
age.

There were some concerns noted by the Committee for Medicinal Products for
Human Use (CHMP) in the summary of safety concerns in public assessment reports
regarding missing information in relation to the use of RSVpreF and RSV mRNA
vaccine in specific populations.(2°8: 259 For RSVpreF, these concerns related to
missing safety data in population subgroups excluded from the pivotal clinical
studies, including pregnant women who are immunocompromised and those who
have high-risk pregnancies, as well as older adults who are immunocompromised,
and older adults with renal or hepatic impairment. The CHMP required additional
studies to be carried out in these populations as part of the risk management plan
for RSVpreF.(260) Regarding the RSV mRNA vaccine, missing data were noted in
relation to co-administration with other vaccines, use of the vaccine in persons who
are immunocompromised and those with autoimmune or inflammatory disorders.(2>9)
The pharmacovigilance plan for RSV mRNA vaccine includes post-authorisation
safety studies to characterise the risk of predefined adverse events within subgroups
defined by age, sex, immunocompromised status, co-administration of other
vaccines, and status of autoimmune or inflammatory disorders.(2>%

In terms of factors requiring additional or ongoing monitoring, the CHMP public
assessment reports for RSVpreF and RSVpreF3 included specific comments relating
to potential safety signals for Guillain-Barré syndrome (GBS) in older adults. (2°8: 261)
For both of these vaccines, there is ongoing post-marketing surveillance for GBS risk
in older adults. For RSVpreF, the EMA advised a causal relationship between
RSVpreF and GBS is a reasonable possibility.(260) However, given the rarity of the
event, it concluded that the overall benefit risk profile of RSVpreF remains
favourable. For RVSPreF3, the EMA CHMP assessment stated that there was
insufficient information available to draw a clear conclusion on the causal
relationship between RSVPreF3 vaccination and pIMDs (such as GBS and acute
disseminated encephalomyelitis (ADEM)), but noted that follow-up of pIMDs will
occur in periodic safety update reports. In the US, the prescribing information for
both RSVpreF and RSVPreF3 have been updated to advise that the results of a post-
marketing observational study suggest an increased risk of GBS during the 42 days
following vaccination. (262 263) A report was published by the Medicines and
Healthcare products Regulatory Agency (MHRA) in the UK on 7 July 2025.(264

According to the MHRA, in adults aged 75 to 79 years, preliminary unpublished post
Page 238 of 660



Health Technology Assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

marketing data from the UK Health Security Agency and Public Health Scotland
studies suggest a combined excess of 15 to 25 cases of GBS per million RSVpreF
vaccine doses in England and Scotland. The same report noted that the MHRA had
received 21 reports of suspected GBS in older adults aged 75 to 79 years up until 2
June 2025, while 1.9 million doses of RSVpreF had been administered in this age
group up to 26 May 2025. There were no reports received relating to RSVPreF3 as
there was very limited use of RSVPreF3 in the UK during the same period. In the
context of this report, the Commission on Human Medicines advised that the
benefits of vaccination against RSV outweighs the small risk of developing GBS in
older adults. NIAC recommendations in relation to GBS were additionally informed by
analyses of pharmacovigilance data presented to the US and German NITAGs, which
suggested a potential risk of 3 (95% CI: 0 to 10) to 10 (95% CI: 1.7 to 18.3) GBS
cases per million doses of RSVPreF3, respectively, and 16 (9%% CI: 3 to 29) to 25.1
(95% CI: 6.7 to 43.3) GBS cases per million doses of RSVpreF, respectively, in those
aged 60 years and older.(135)

The CHMP assessment reported that in an RSVPreF3 phase 3 efficacy and safety
study, a statistically significant difference in atrial fibrillation events were reported
(10 in the RSVPreF3 group and four in the placebo group); however, all events
except one were observed in participants with pre-existing events of arrhythmias or
with other risk factors or medical conditions.(261) In the US, the FDA has required a
post-marketing study to evaluate atrial fibrillation in adults vaccinated with
RSVPreF3.(26%)

Regarding the RSV mRNA vaccine, the CHMP noted that in clinical trials of this
vaccine there were two cases of pericarditis and two cases of myocarditis in the
vaccinated group compared with one case of pericarditis and no cases of myocarditis
in the placebo group. These were all evaluated to be unrelated to the intervention;
however, the CHMP noted that myocarditis or pericarditis remains an important
concern for the RSV mRNA vaccine as the risk of these adverse events with other
mRNA vaccines was only discovered after widespread use.(?*® The CHMP also
discussed imbalances in duration of events of facial paralysis in the RSV mRNA
vaccine arm compared with the placebo group.(®> Peripheral facial nerve paralysis
was included as a rare adverse drug reaction in the SmPC based on an intervention-
related SAE of facial paralysis in a vaccine.(®

Regarding the use of RSVpreF in pregnant women, the CHMP noted a slightly higher
number of preterm births in the vaccinated cohort compared with the placebo group.
This difference was found to occur among mothers from upper-middle income
countries, but overall was not found to be statistically significant.(258) The number of
preterm deliveries and events of low birth weight are under continued monitoring.
As highlighted in Chapter 2, the EMA authorised RSVpreF for administration to
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pregnant women between 24 and 36 weeks’ gestation. The US prescribing
information for RSVpreF advises administration between 32 and 36 weeks’ gestation,
to avoid the potential risk of preterm birth.(262 The UK Medicines and Healthcare
Product Regulatory Agency public assessment report lists premature birth as an
important potential risk(260) and includes a warning that RSVpreF should not be used
in pregnant individuals less than 28 weeks of gestation in order to minimise the
potential risk of extremely premature birth.(267)

4.6.2 RSV extended half-life monoclonal antibodies

According to communication received from the HPRA, there were fewer than five
ADR reports associated with nirsevimab up to 11 February 2025, all of which related
to injection site redness. As highlighted in Chapter 2, nirsevimab was offered to all
infants born in Ireland between September 2024 and February 2025 through the
publicly-funded Pathfinder programme. Nirsevimab was also offered to all infants at
high-risk of severe RSV disease and previously eligible for palivizumab, including
those born prior to the start of the RSV season, as well as all children at high risk of
RSV disease entering their second RSV season. A total of 22,444 infants were
immunised, reflecting an overall uptake of 83%. Among infants at high risk of RSV
disease (n=399), there was a higher uptake of 99%.

According to the SmPC for nirsevimab, the most frequently reported side effects
(which may affect up to 1 in 100 people) are a rash occurring within 14 days after
injection, and fever and injection site reactions occurring within seven days after
injection.(® The majority of cases of rash were mild to moderate in intensity, with
injection site reactions classified as non-serious.

It is noted that anaphylaxis is a serious adverse event that has been reported
following administration of nirsevimab; however, as it is a rare event the frequency
is unknown.® As with other forms of immunisation, appropriate medical treatment
and supervision should always be readily available in case of an anaphylactic event
following administration. This product will continue to be closely monitored as part
of routine pharmacovigilance activities.(268)

The EU risk management plan for nirsevimab acknowledges that the emergence of
resistant variants of the RSV virus was a rare event in the pivotal trials.(268) The
possibility of the RSV virus potentially developing resistance to nirsevimab will
continue to be monitored closely and characterised through ongoing virologic
assessment in post-marketing RSV molecular surveillance activities.

Data from the post-marketing surveillance of nirsevimab during the 2023/2024 RSV
immunisation campaign in Spain were published in June 2025.(26%) Based on these
spontaneous notification data, no new safety concerns were identified beyond those
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described in the product’s SmPC. As these data come from spontaneous
notifications, it is important to note that they may not represent all events and do
not necessarily imply a causal relationship. In total, between September 2023 and
May 2024, there were 67 cases reporting 141 suspected AEs (23.1 cases per
100,000 doses and 48.6 suspected AEs per 100,000 doses), with higher reporting
rates in the initial months of the campaign. The most frequently reported suspected
AEs were rash (n=12), drug ineffectiveness (n=10), and pyrexia (n=10). Of the 67
cases, 36 (54%) were reported as serious (54%) with 21 cases (31%) requiring
hospitalisation. Of the 67 cases, the status of six (9%) was unknown at the time of
publication, while 55 (82%) were listed as recovering or recovered; four (6%) had
not recovered; and there were two reported deaths (3%) — one of which occurred
after hospitalisation. None of the potential risks outlined in the EU Risk Management
Plan were identified and no new safety signals or unexpected adverse events were
identified in the referenced study. While causality cannot be implied from these data,
the study authors emphasised the need for continued vigilance and monitoring,
given the number of serious cases.

4.7 Discussion

This chapter considered the available evidence in relation to the efficacy,
effectiveness and safety of approaches to immunisation against RSV for older adults
and infants. This involved identifying and updating two systematic reviews: one
commissioned by the ECDC that reported on RSV vaccination for the passive
immunisation of infants through maternal vaccination and vaccination of older
adults, and one from Sevendal et al.(2%)) that focused on immunisation with EHL-
mADbs for infants and young children at increased risk of RSV-related disease. A third
systematic review by Sumsuzzsman et al. focused on the effectiveness of nirsevimab
in infants and children, with relevant studies from this review extracted and
summarised in this chapter without update.

4.7.1 RSV vaccines

Overall, 12 studies relating to RSV vaccines were identified for inclusion in the
updated review, comprising eight studies reporting on four RCTs, and four
observational studies.(214 215, 221-225) Seven of the 12 studies were newly identified by
the HIQA update,(21# 215) while five studies were included from the ECDC living
systematic review.(221-225 A|| studies reported on in this chapter are restricted to
EMA-authorised vaccines against RSV (RSVPreF3, RSVpreF, RSV mRNA).
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Relative efficacy and effectiveness of RSV vaccines in older adults

Six studies based on three RCTs reported on the efficacy and safety of RSV vaccines
in adults aged 60 years and older, (218, 219, 221-224) \whijle three observational studies
reported on their effectiveness in this population.(213)

Based on pooled data from three RCTs, there was high certainty evidence that RSV
vaccination (RSVPreF3, RSVpreF, RSV mRNA) is protective against RSV-related ARI
and LRTD in older adults over one RSV season, with pooled vaccine efficacy (VE)
estimates of 67% and 78%, respectively.(221-223) For the two RCTs that reported
cumulative efficacy of a single RSV vaccine dose (RSVPreF3, RSVpreF) over two
seasons,?2%) pooled VE was estimated as 52% against RSV-related ARI and 67%
against RSV-related LRTD. Heterogeneity was observed in the meta-analysis (12:
84.8% and 71.0%, respectively). This may be due to some differences in the
outcome definitions, study settings and patient characteristics between the trials.
Cumulative VE of a single dose of RSV vaccine (RSVPreF3) against RSV-related LRTD
over three seasons was reported as 69% in one trial,(21?) although per season VE
estimates indicated that efficacy decreased over time, from 83% in season one to
56% and 48% in seasons two and three, respectively.

Based on data from two test-negative case-control studies, there was moderate
certainty evidence that RSV vaccination (RSVpreF or RSVPreF3) reduces RSV-related
hospitalisations in older adults over one season, with pooled vaccine effectiveness of
77%.(215. 216) Both studies selected participants for inclusion on the basis of having
had hospital admissions or ED encounters. One RCT (RSVPreF3) reported on this
outcome prospectively over two and three RSV seasons, but the results were not
statistically significant, likely due to the very low number of events observed overall
(that is, a total of eight RSV-related hospitalisations among approximately 25,000
participants across all three seasons).(224)

In the context of limited data regarding the efficacy of RSV vaccination against
hospitalisation, two RCTs reported on MA RSV-related LRTD. As outlined in Table
A4.6 in the appendix, both trials included cases that prompted general practitioner,
specialist and ED visits, while one trial considered medically attended cases more
broadly, and also included cases that resulted in telehealth consultations, urgent
care visits and hospitalisation. This RCT reported vaccine efficacy (RSVpreF) against
MA RSV-related LRTD with two or more symptoms as 60% over two seasons.(218)
The other RCT reported a vaccine efficacy (RSVpreF3) against MA RSV-related LRTD
visits of 74% over three seasons. The study authors suggested this as evidence that
RSV vaccination is likely to reduce severe clinical conditions and the related burden
on the healthcare system.(219) These conclusions of a reduction in burden on the
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healthcare system are supported by the evidence from the observational studies
reported above.

Neither the efficacy nor the effectiveness of vaccination against RSV-related ICU
admissions and RSV-related mortality could be estimated, due to the limited data
identified. No included studies reported on RSV-related ICU admissions and no
evidence was identified relating to RSV-related mortality, with one study explicitly
stating that no RSV-related deaths were reported during the study period.(221)

Safety of RSV vaccines in older adults

Unsolicited and solicited (any) adverse events were relatively common, with an
increased risk following vaccination compared with receiving placebo. Based on three
RCTs (RSVPreF3, RSVpreF, RSV mRNA), there was an increased risk of experiencing
any unsolicited adverse event (pooled RR 1.30)(218, 221,223) and based on two RCTs
(RSVPreF3, RSV mRNA) there was an increased risk of experiencing solicited adverse
events, including local and systemic reactions, among vaccinated participants
compared with those who received a placebo (pooled RR: 1.81).(222:223) | ocal and
systemic reactions were relatively common among vaccine recipients; however,
these were mostly mild-to-moderate in severity. Severe solicited adverse events
were less commonly reported, but were more frequent in the vaccine than the
placebo arms (RSVPreF3 RCT: 4.1% versus 0.9%; RSVpreF RCT: 6.2% versus 4.1%;
RSV mRNA RCT: 6.2% versus 4.1%).

Overall, the RCT data indicate that SAEs related to RSV vaccination are rare.
However, given the low certainty of the evidence (due to the small number of events
and wider confidence intervals), it is unclear from these data whether authorised
vaccines are associated with intervention-related SAEs. Pooled data from the three
RCTs (RSVPreF3, RSVpreF, RSV mRNA) indicated that, in the first season after
administration, there were 27 SAEs related to the intervention, with 17 (0.04%)
occurring among RSV vaccine recipients and 10 (0.02%) among placebo recipients,
and no significant difference between the trial arms.(221-223) The frequency of pIMDs
that were considered related to the intervention were similar in both vaccine and
placebo groups across the three studies.(221-223) Two of the three cases of related
SAEs experienced by the vaccine group in one RCT (RSVpreF) were consistent with
GBS and or a subset of GBS.(218:222) No other cases of GBS were noted across the
studies. Fatal SAEs related to the intervention were reported in one RCT (RSVPreF3)
which provided follow up across three RSV seasons. A total of 496 (2%) participants
died, with five of these deaths considered to be related to the vaccine (n=3) or
placebo (n=2) during a blinded assessment.(?1%) No fatal adverse events related to
vaccination or placebo were reported in the other two RCTs.
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Aside from the included studies, an observational study published in May 2025 based
on electronic health record data from approximately 4.7 million RSV vaccine
recipients aged 60 years and older in the US reported an excess risk of GBS
following vaccination. During the one-year study period, 102 GBS cases were
reported across all participants. The authors estimated an excess of 18.2 (95% CI:
9.8 to 23.3) GBS cases per 1,000,000 doses of RSVpreF administered. For recipients
of RSVPreF3, a clear excess risk of GBS was not evident, with an estimated 5.2
(95% CI: -0.9 to 9.2) excess cases per 1,000,000 doses administered.(Z79

Several post-marketing surveillance studies are planned or underway to evaluate the
risk of specific adverse events of special interest following RSV vaccination in older
adults, including GBS. Regarding RSVPreF3, a post-marketing active surveillance
study in the USA to evaluate the risk of GBS, acute disseminated encephalomyelitis,
and atrial fibrillation in adults aged 50 years and older vaccinated with RSVPreF3
was planned to start in March 2025 with an estimated final study report due by the
end of October 2031.(271) For RSVpreF, there are three post-authorisation safety
studies concerning vaccination of older adults listed on the EMA website, one each
assessing the risk of atrial fibrillation(2”2 and GBS(73) following vaccination, and one
assessing vaccine safety among older adults who are immunocompromised, or who
have renal or hepatic impairment.2’%) As of 30 May 2025, there are no post-
marketing safety surveillance studies listed by the EMA relating to the RSV mRNA
vaccine. In July 2025, data from England and Scotland estimated a combined excess
of 15 to 25 excess cases of GBS per million doses of RSVpreF vaccine among adults
aged 75 to 79 years. In the context of this report, the Commission on Human
Medicines advised that the benefits of vaccination against RSV outweighs the very
rare risk of GBS among older adults.(26®) Similarly, the risk of SAEs such as GBS was
considered in the updated NIAC recommendations relating to the vaccination of
older adults submitted to the Minister of Health in October 2025.(13%) While noting
some uncertainty over these potential adverse events, NIAC considered that these
events remain rare and that the vaccines are generally well tolerated in this cohort,
with the balance of benefits and harms favouring vaccination in those aged 75 years
and older, and in those with risk factors for severe RSV disease.

Relative efficacy and effectiveness of maternal vaccination against RSV

Considering the passive immunisation of nhewborns and infants against RSV, one
test-negative case control study and two studies reporting results of a single RCT of
maternal vaccination were included.(?14 225 Regarding the RCT data, the results of
this review were informed by the final updated analysis published in 2025.(21%) The
reported efficacy results relate to 180-days follow-up, which is equivalent to the
estimated duration of protection offered by maternal vaccination.
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Based on the results of this single RCT, there is moderate certainty evidence that
maternal vaccination may reduce the risk of RSV-related LRTD and RSV-related
hospitalisation in newborns and infants, compared with placebo.(2!4) Relative VE
against RSV-related LRTD was estimated as 49%, but increased to 70% when
restricted to severe RSV-related LRTD cases. Relative VE against RSV-related
hospitalisation was estimated as 55%. The test-negative case control study provided
further evidence of the effectiveness of RSV vaccination against hospitalisation up to
180 days after birth, reporting a vaccine effectiveness estimate of 71%. No RSV-
related deaths were reported among the vaccine group; however, there was one
death in a 120-day old full-term infant in the placebo group classified as caused by
RSV-related ARI. The RCT did not report on efficacy against RSV-related ARI in
infants.

Based on the RCT data, the estimated relative VE against RSV-related LRTD
requiring oxygen-support (that is, either with oxygen saturation less than 90% or
requiring supplemental oxygen) was 77% when these outcomes were combined.
Subgroup analysis of these two outcomes was limited due to the small humber of
events (that is, 38 events in total among 7,307 infants). There were no differences
observed between vaccine or placebo groups with respect to healthcare utilisation
outcomes such as ICU admissions, asthma-related iliness, bronchodilator use or
antibiotic use.

In addition to the above studies, two additional studies that reported on maternal
vaccination and RSV-related hospitalisation among infants, which were published as
preprints, were identified in our search.(27> 276) One of these was subsequently
published in July 2025.(27>: 277) Tt reported on the results of a multicentre prospective
cohort study that followed infants born after 12 August 2024 in Scotland and after 1
September 2024 in England that were hospitalised with acute LRTI up to 20 January
2025. When adjusted for site and month, age under three months, sex and
prematurity, the adjusted vaccine effectiveness against RSV-related hospitalisation
was 58% (95% CI: 28 to 75). When restricted to infants whose mothers were
vaccinated more than 14 days before delivery, adjusted vaccine effectiveness was
higher at 72% (95% CI: 48 to 85) The study also reported subgroup analyses
considering clinical outcomes among RSV-positive infants born to mothers
vaccinated more than 14 days before delivery compared with unvaccinated
mothers.(27> 277) No statistically significant associations were observed for length of
stay (p=0.9), risk of receiving high flow nasal cannulae respiratory support (p=0.4),
risk of invasive mechanical ventilation (p=0.4), or risk of admission to PICU (p=0.4).
The second preprint identified during our search assessed the impact of RSVpreF
vaccination during pregnancy on RSV-related hospitalisations in infants in Argentina
between March and August 2024.(276) This study reported adjusted vaccine

effectiveness against RSV-related hospitalisations (adjusted for age, sex,
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comorbidities and week of hospital admission) of 66% (95% CI: 30 to 84) in infants
six months or younger. Vaccine effectiveness against hospitalisation (adjusted for
age, sex and comorbidities) was higher at 81% (95% CI: 63 to 90) when restricted
to those aged three months or younger. There was also evidence of vaccine
effectiveness against RSV-related PICU admissions (87% (95% CI: 53 to 97)) and
RSV-related hospital stays longer than 11 days (89% (95% CI: 62 to 97)).

Safety of maternal vaccination against RSV

SAEs related to the intervention were infrequent, with four cases reported for
pregnant women (three among vaccine recipients and one in a placebo recipient)
and no cases among newborns or infants.(?14) Each of the intervention-related SAE
were reported to have resolved.

In both pregnant women and infants, most adverse events reported in the period up
to one month after vaccination were mild-to-moderate in severity. In pregnant
participants, 14% of vaccine recipients and 13.2% of placebo recipients experienced
an adverse event, while among newborns and infants, 38% and 35.4% experienced
an adverse event in the vaccine and placebo groups, respectively. Severe events
represented approximately 10% of all adverse events among both cohorts. No
adverse events in the placebo group and less than 0.1% of events in the vaccine
group were considered related to the intervention. Of 18 adverse events considered
related to the study intervention among pregnant participants, four were categorised
as pregnancy, puerperium and perinatal conditions; three occurred among the
vaccine group and one in the placebo group.

No maternal deaths or stillbirths were judged as related to the study intervention.
There was one maternal death reported, which occurred in the vaccine group. There
were 19 stillbirths (vaccine group: n=10; placebo group: n=9) and three cases of
spontaneous abortion (vaccine group: n=1; placebo group: n=2) reported in
pregnant participants up to six months after delivery. Additionally, there were 22
deaths (vaccine group: n=8; placebo group: n=14) reported among newborns and
or infants over a 24-month follow-up period, of which one case among the placebo
group was determined to be caused by RSV-related ARI.

In terms of AESIs, preterm birth rates were reported as 5.7% in the RSVpreF group
and 4.7% in the placebo group. A separate study described post-hoc analyses of
preterm birth rates in this RCT, and reported that this equated to a non-significant
relative risk of preterm birth (RR 1.20 (95% CI: 0.98 to 1.46)).(278) Most preterm
births were late preterm (that is, 34 to less than 37 weeks’ gestation), whereas
10.7% of preterm births in the vaccine group and 7% of preterm births in the
placebo group took place at less than 34 weeks’ gestation. In terms of the timing of
vaccination, the risk of preterm birth was significantly higher with vaccination at 28
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to less than 32 weeks’ gestation (6.8% versus 4.8%; RR 1.43 (95% CI: 1.02 to
2.02)), but not significantly different at other administration times. A significant
regional difference in preterm birth rates was also reported, specifically a higher risk
of preterm birth among vaccine recipients (7%) compared with placebo recipients
(4%) in non-high-income countries (RR 1.73 (95% CI: 1.22 to 2.47)).

In addition to the included studies, two preprints were identified that reported on
RSV maternal vaccination and impact on infants.(27>: 276) The preprint from the UK,
subsequently published in July 2025,(277) reported that no infants recruited died
during their time as an inpatient. The second preprint from Argentina noted that no
deaths were recorded among the 323 infants included in their analysis and born to
vaccinated mothers between 1 March and 9 November 2024.(276)

As noted in Section 4.6.1, regulatory agencies have adopted differing approaches to
this safety signal (that is, preterm births), with agencies in the UK and US advising
administration no earlier than 28 weeks and 32 weeks’ gestation, respectively.
RSVpreF also remains subject to additional monitoring. In addition to the published
data included in this review, three post-marketing safety studies assessing the safety
of RSVpreF maternal vaccination for pregnant women are planned or ongoing at the
time of writing.(279-281)

Quality of the included studies

The updated HIQA review on RSV vaccines was based on the high-quality systematic
review commissioned by the ECDC, which was quality assessed by the HIQA
evaluation team using the AMSTAR 2 tool. For older adults, all three of the included
RCTs (reporting on outcomes relating the first RSV season) were assessed to be at
low risk of bias. Risk of bias assessments carried out by the HIQA evaluation team
for the two RCTs that provided follow-up for subsequent seasons identified some
concerns, primarily due to missing outcome data as participants were lost to follow-
up. The three non-randomised studies relating to RSV vaccination in older adults
that were included were deemed to be at moderate (two studies) to serious (one
study) risk of bias, with the main sources of potential bias being confounding, the
selection of participants into the study and the measurement of the outcome.

The single RCT relating to maternal vaccination was assessed as being at low risk of
bias in the ECDC review. This assessment was not updated by the HIQA evaluation
team, as no new methodological concerns were identified in relation to the
additional study from this RCT included in the HIQA update. Moderate risk of bias
due to measurement of the outcome was identified in the single non-randomised
study included relating to maternal vaccination.

Strengths and limitations
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The findings of this systematic review should be interpreted with consideration of its
overall strengths and limitations. A robust approach to the review process was
employed, with publication of a defined protocol. The review, which updated an
existing draft systematic review commissioned by the ECDC, adhered to standard
methods, ensuring methodological rigour at each stage. While the scope was
restricted to currently authorised RSV vaccines for the passive immunisation of
infants through maternal vaccination and the vaccination of adults aged 65 years
and older, a comprehensive search strategy was used.

One of the aims of this systematic review was to inform national decision-making in
Ireland with respect to the efficacy, effectiveness and safety of RSV vaccination
among adults aged 65 years and older. While the identified evidence is directly
relevant and largely applicable to this aim, there are limitations. The populations of
interest in the included studies included adults aged 60 years and older, meaning a
small proportion of participants included were aged up to five years younger than
our cohort of interest. RCTs and observational studies differed in terms of the
proportion of adults in older age groups included in the studies. Across the RCTs, the
majority of adults were aged 60 to 69 years (56% to 64% of participants), while
adults aged 80 years and older were poorly represented (6% to 8% of
participants).(221-223) However, it is noted that a considerable proportion of those
included in the observational studies had comorbid conditions, with these studies
reflecting an older population. Two of the observational studies reported Charlson
Comorbidity Index (that is, a tool predicting a patient’s risk of mortality based on the
presence of comorbid conditions) scores of three or higher for 41% and 75% of
participants, (21> 217) respectively, while the third study reported that 84% of
participants had two or more categories of comorbid conditions.(216)

The proportion of participants with immunocompromising conditions ranged from
11% to 23% across the three observational studies.(?1>-217) For two of the
observational studies, the majority (56% and 60%, respectively)13 216) of
participants were aged 75 years or older, and in the third observational study the
majority (56%) of participants were aged 70 to 79 years .(217) Despite these
differences in the demographics, the observational studies generally support the RCT
findings that RSV vaccination likely reduces severe disease outcomes and the related
burden on the healthcare system. Pooled subgroup analyses, such as for different
age groups among older adults, were not conducted due to the small number of
studies included and varied reporting practices across studies (for example,
reporting of surveillance time for the total sample, but not by age group).

The identification of additional studies reflecting the latest available evidence up to
25 April 2025 is a strength of the current review; however, it also highlights the
rapidly expanding nature of the evidence base regarding RSV vaccines. It is
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reasonable to expect that further evidence will continue to emerge, particularly real-
world evidence of the effectiveness and safety of RSV vaccines.

Current evidence in relation to the duration of protection for older adults is limited to
a maximum follow-up of two (RSVpreF) or three (RSVPreF3) RSV seasons. Longer
term follow-up data will be important to inform decision-making including the
requirement for a booster, if any. Immunogenicity measures were outside the scope
of this systematic review; however, inclusion of such measures could provide some
additional insight in relation to the duration of protection.

Moreover, there is a lack of head-to-head trials for the available vaccines (or of the
maternal vaccine compared with an EHL-mAb when considering the passive
immunisation of infants), with differences in the end-point definitions between
studies. These factors limit the ability to answer questions regarding the relative
effectiveness of the different interventions. It is also noted that the included studies
were not designed to estimate the protective effect of RSV vaccines against mild
RSV iliness as laboratory confirmation typically requires patients to seek medical
care.

The RCT data for the RSV vaccines predominantly relate to the 2021/2022 RSV
season (when there was extensive use of non-pharmacological interventions to limit
the spread of SARS-CoV-2), while the observational data predominantly relate to the
2023-2024 RSV season. Given the potential for distinct seasonality with RSV and
differences in disease severity, additional studies will be required to determine if the
reported vaccine efficacy and effectiveness estimates are applicable across seasons.

In this update, the effects of the intervention were estimated using both per protocol
and intention-to-treat approaches, where possible. The included trials, and the ECDC
review, reported on the modified total vaccinated cohorts only (that is, the
populations that were exposed to the intervention). Results of the respective
analyses were broadly comparable, despite the different reporting approaches.

4.7.2 Monoclonal antibodies (efficacy and safety)

Relative efficacy and effectiveness of EHL-mAD in infants
Relative efficacy of EHL-mAD in infants

Three of the RCTs related to EHL-mADbs identified in this review involved nirsevimab;
one RCT was identified relating to clesrovimab. There is high certainty of evidence
based on three RCTs (233) (231) (236) that EHL-mAbs are effective at preventing MA
LRTI in infants over one RSV season, with an estimated 69% (95% CI: 60% to
75%) reduction in events. However, based on data from the MELODY and CLEVER
trials, this protection did not last over a second RSV season (days 362/365 to
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511/515 post dose) (efficacy 1%, 95% CI: -46% to 33%, moderate certainty of
evidence).(231. 236) Similarly, there is moderate certainty of evidence that EHL-mAbs
protect against RSV-associated LRTI with hospitalisation, based on four trials, with
an estimated 83% (95% CI: 75% to 88%) reduction in events over one season.
Again, based on the MELODY trial, this protection does not appear to last into a
second RSV season (efficacy 50%, 95% CI: -146 to 90).

Nirsevimab also protected against the requirement for ICU admission,(233)
supplemental oxygen(33) and very severe RSV-associated LRTI compared to placebo
or standard care over one season, but again with evidence that this protection does
not extend to a second season.(231 235) Similarly, clesrovimab protected against
severe MA LRTI over one season, which included infants requiring supplemental
oxygen or mechanical ventilation.(239) It should be noted that although there was a
statistically significant difference between the groups for each of these outcomes,
the incidence of these outcomes was typically very low.

There is high certainty of the evidence that EHL-mADbs protect against all-cause MA
LRTI based on three studies.(231 233, 236) As would be expected, the efficacy was
lower for this outcome than for MA RSV LRTI (21% versus 69%). In the HARMONIE
and CLEVER trials, EHL-mAbs protected against all-cause LRTI hospitalisations, with
a lower pooled efficacy compared with RSV-associated LRTI hospitalisations (43%
versus 83%).(Z31: 233) This outcome helps to provide an assessment of the impact of
EHL-mADbs on the overall incidence of respiratory illnesses.

The trials differed in their definition of their primary efficacy outcome of MA RSV-
associated LRTI as highlighted in Table A2.12, with fewer indicators of disease
severity required in the clesrovimab study. However, a post-hoc analysis of the
CLEVER trial, which used similar criteria for MA RSV-associated LRTI to that used in
the MELODY study, suggests that clesrovimab effectiveness increases (88%, 95%
CI: 76% to 94%) when more indicators of severe disease are included in the
definition.

Relative effectiveness of EHL-mAD in infants

Effectiveness evidence for the EHL-mAbs were limited to nirsevimab, with no
observational studies identified for clesrovimab. This likely reflects differences in the
timing of authorisation by international regulatory authorities, with clesrovimab
authorised on 9 June 2025 by the US FDA and a positive opinion adopted by the
CHMP of the EMA on 18 September 2025 (awaiting a decision from the European
Commission at the time of writing), thereby limiting the diffusion of this technology.
In summary, 15 NRSIs reported on the effectiveness of passive immunisation with
nirsevimab among infants aged 12 months and younger. Based on these data, there
is moderate certainty evidence that nirsevimab is effective against RSV-related ICU
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admission and LRTI. Observational data pooled from four studies estimated that
nirsevimab is associated with a 73% reduction in RSV-related ICU admissions.
Similarly, based on pooled data from two observational studies, it was associated
with an 87% reduction in LRTI.

Based on pooled data from nine studies, nirsevimab was associated with an 87%
reduction in RSV-related hospitalisations although the certainty of this evidence was
judged to be low. For those patients that were admitted to hospital, no difference
was found in the mean length of hospital stay between the immunised and control
arms based on three studies.

The findings from the HIQA review broadly align with those reported in the original
review by Sumsuzzman et al. in terms of the protective effect of nirsevimab against
hospitalisation, ICU admission and LRTI incidence. However, variations were
observed in the effectiveness estimates across these outcomes. These discrepancies
were likely due to differences in the number of studies included in the pooled
analyses, as well as differences in the effect sizes among the pooled studies.
Preprints and studies using rapid antigen tests for RSV diagnosis were excluded from
the focused analysis undertaken by HIQA. Additionally, a study based on birth cohort
was excluded from the pooled analysis undertaken by HIQA as it was not seen to be
appropriate to combine these data with the data from hospitalised patients; this may
have further contributed to the observed differences.

While the findings of the observational studies were broadly consistent with the RCT
data, that is, of a protective effect of nirsevimab, particularly against severe disease,
comparisons were challenging due to differences in the endpoint definitions. For
example, observational studies included in this review reported on total RSV-related
LRTI cases and RSV-related hospitalisations, whereas the RCTs reported on MA LRTI
and LRTI requiring hospitalisation. Data regarding RSV-related ICU admissions were
only available from one RCT, which reported no events among nirsevimab recipients
(n=969) and five events among the control group (n=484). This corresponded to an
efficacy estimate of 96% (95% CI: 19% to 100%). Due to the low case numbers,
the reliability of this estimate is uncertain, and is likely not suitable for direct
comparison with the effectiveness estimate derived from the observational studies.

Safety of EHL-mADbs in infants

All four included RCTs reported on the incidence of any adverse events. No trial
reported a significant difference in adverse events between the placebo/standard
care and the nirsevimab groups, with point estimates around 1.00. In terms of AEs
which were related to the intervention, they were of low incidence and were
reported to be of low grade in terms of severity. For the placebo-controlled, blinded
studies (Griffin et al., the MELODY RCT, and the CLEVER RCT), the incidence was
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not found to be significantly different in the nirsevimab group compared with
placebo. In the HARMONIE RCT, no AEs were considered related to the intervention
in the standard care group; however, this may be due to the open-label design of
this study.

No difference in the incidence of SAEs in the trials was reported. All four RCTs
reported whether the SAEs were related to the intervention, with only two
participants (out of 8,380) judged to have had an SAE which was related to EHL-
mADbs, while one participant (out of 6,190) had an SAE related to placebo.

Recent post-marketing surveillance data support the overall safety of nirsevimab
administration. In Ireland, the HPRA reported fewer than five ADR reports
associated with nirsevimab up to 11 February 2025, all related to injection site
redness. In Spain, there was an overall notification rate of 23 cases per 100,000
doses based on spontaneous notification data covering the 2024-25 RSV season; (259
however, it is noted that it is not possible to determine causality from these data.
The study authors concluded the overall safety notification data were reassuring and
support continued nirsevimab use, but highlighted the need for continued monitoring
and vigilance due to the frequency of suspected severe events.

Quality of the included studies

The updated HIQA review on EHL-mAbs was based on the systematic review
conducted by Sevendal et al. The quality of this review was assessed by the HIQA
evaluation team using the AMSTAR 2 tool and was rated as critically low quality but
was selected for updating due to the recency of the search and relevance of the
population, intervention, comparator and outcomes to this HTA. Key weaknesses
included insufficient justification for chosen study design or publication restrictions,
absence of an appropriate risk of bias assessment tool and failure to report funding
sources for the included studies. Risk of bias assessments were conducted by the
HIQA evaluation team for the four RCTs included in this updated review, focusing on
both efficacy and safety outcomes. No study was identified as having a high overall
risk of bias. Three studies were considered low risk of bias across both efficacy and
safety outcomes, while one study was assessed as having ‘some concerns’ for both
efficacy and safety outcomes.

Observational studies reporting on the effectiveness of nirsevimab were identified
from the systematic review by Sumsuzzman et al., the authors of which assessed the
quality of the included studies using the JBI Critical Appraisal Checklist for
Observational Studies. Of the 15 studies included in the HIQA reporting of this
review, 14 were assessed to be at low risk of bias, while one study was assessed to
be at moderate risk of bias.
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Two additional publications reporting on completed Phase III, double-blind RCTs
(the MEDLEY(282 283) gnd CLEVER trials?8%) were identified during the screening
phase of HIQA’s systematic review of efficacy and safety of EHL-mAbs. These trials
were not included as the results of these studies were only available on a trial
registry or as a letter to the editor at the time of undertaking this review. Both RCTs
included infants at increased risk of severe RSV disease and followed them up for
two RSV seasons. On 17 September 2025, the results of the phase IIb-III CLEVER
trial were published and subsequently incorporated into this HTA as a post-hoc
update.(236)

The MEDLEY trial, which enrolled 925 infants prior to the 2019 and 2020 RSV
seasons across 126 sites in 25 countries in both the northern and southern
hemispheres, compared nirsevimab with palivizumab.(282) According to the results
listed on clinicaltrials.gov, the incidence of MA LRTI and hospitalisation due to RSV
through 150 days were similar across the two arms of the study (0.6% versus 1%
for MA LRTI; 0.3% versus 0.6% for hospitalisation, in the nirsevimab and
palivizumab groups, respectively). Per the results published in a letter to the editor,
similar rates of AEs, treatment-related AEs, SAEs, treatment-related SAEs and AESIs
through 360 days were reported across the arms of the study. No treatment-related
deaths were reported in either arm of the study.

A further two trials were identified during the screening phase of HIQA's systematic
review of efficacy and safety of EHL-mAbs.(228: 232) Both were Phase Ib/IIa double-
blind RCTs, one investigated the effects of nirsevimab versus placebo
(Domachowske et al. 2018)(%32), while the other compared clesrovimab with placebo
(Madhi et al. 2025)(228), These trials were not included as both studies included EHL-
mAb doses which were lower than the authorised dose (nirsevimab) or the dose
included as part of the authorisation application (clesrovimab), limiting their
generalisability. Both RCTs included healthy infants aged 12 months of age or
younger; Domachowske et al. included preterm infants only,(232) while Madhi et al.
included both preterm and term infants.(228)

The search of the trial registries as part of this review also identified two ongoing
double-blind RCTs (the CHIMES(28>) and SMART trials(286)), CHIMES is a Phase III
trial involving healthy preterm and term infants, comparing nirsevimab with placebo
and is due to complete in the winter of 2025. SMART is a Phase III trial involving
infants and children at increased risk for severe RSV disease, comparing clesrovimab
with palivizumab, and is due to complete in the summer of 2025.

Strengths and limitations
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The systematic review by Sevendal et al. provided a comprehensive review of the
literature that identified studies evaluating RSV-specific mAbs and antiviral therapies
in human clinical trials between 2000 and 2023. This update expanded on the review
by Sevendal et al. by including three additional publications related to nirsevimab,
reflecting the latest available evidence up to 23 April 2025. While this update had a
narrowed scope with a focus on RSV-specific EHL-mADbs in infants, a key strength is
its rigorous and methodologically robust approach, employing a rigorous search
strategy, dual and independent screening, double data extraction, using the ROB-2
standardised quality appraisal tool, and GRADE assessments to ensure reliability and
minimise bias. However, the review is limited by the small number of eligible studies
available; only three completed RCTs met the inclusion criteria for the update, which
reduces statistical power for robust conclusions.

As noted, while the findings of the observational studies were broadly consistent
with the RCT data, that is, of a protective effect of nirsevimab, particularly against
severe disease, comparisons were challenging due to differences in the endpoint
definitions. As with the data relating to the RSV vaccines, the included studies were
not designed to estimate the protective effect of the EHL-mAbs against mild RSV
illness as laboratory confirmation typically requires patients to seek medical care.

The RCT data for nirsevimab and clesrovimab predominantly relate to a number of
RSV seasons (some of which may have been impacted by the COVID-19 pandemic
when there was extensive use of non-pharmacological interventions to limit the
spread of SARS-CoV-2), while the available observational data relate to the
2023/2024 RSV season. Following the COVID-19 pandemic, an increased intensity
was observed in seasonal RSV outbreaks internationally, possibly influenced by
immune depletion due to previously reduced RSV circulation. Given the potential for
distinct seasonality with RSV and differences in disease severity, along with potential
for nirsevimab resistance, additional studies will be required to determine if the
reported efficacy and effectiveness estimates are applicable across seasons. There
was no evidence of multi-season protection or increased RSV-associated disease
severity in a second season after administration in the RCTs for these EHL-mADbs.
Recent observational data suggest that nirsevimab may result in a lower incidence of
severe RSV-related outcomes in hospital settings in a second season after
administration, with no indication of increased severity in the second season.(287)

4.8 Conclusion

Based on clinical trial data from three RCTs and real world evidence from three
observational studies, there is evidence to indicate that the currently authorised RSV
prefusion vaccines reduce the risk of RSV-related LRTD and ARI in older adults. For
two vaccines (RSVPreF3 and RSVpreF), there is evidence from a single RCT for each
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to support the duration of protection over a second RSV season and in the case of
one vaccine (RSVPreF3), a third season. However, in season data provide evidence
of waning immunity over time. In terms of reactogenicity and safety outcomes in
older adults, RCT data indicate that adverse events were mostly mild-to-moderate,
while severe or related SAEs are rare. Post-marketing surveillance studies evaluating
the safety of vaccination with RSVPreF3 or RSVpreF suggest a small potential
increase in GBS cases with vaccination, although these events remain rare.

Based on clinical trial data from a single RCT and one observational study, there is
evidence that the currently authorised maternal vaccine may reduce the risk of RSV-
related hospitalisation in newborns and infants up to six months of age. Additionally,
based on data from the single RCT, there is evidence that the currently authorised
maternal vaccine may reduce the risk of RSV-related LRTD, severe RSV-related
LRTD, and RSV-related LRTD requiring oxygen support in newborns and infants up
to six months of age. The evidence indicates that this vaccine is safe for pregnant
women and their infants, as severe reactions or related SAEs were rare.

Clinical trial data from four RCTs, indicate that the authorised EHL-mADbs, nirsevimab
and clesrovimab, reduce the risk of MA RSV-associated LRTI, hospitalisation with
RSV-associated LRTI and the severity of RSV-associated LRTI over one RSV season.
While local and systemic events were common, these were mostly mild-to-moderate
in severity with no indication from these RCTs of safety concerns up to one year
after randomisation or dosing. Based on data from observational studies on
nirsevimab, there is evidence that nirsevimab possibly reduces RSV-related LRTI and
ICU admission. At the time of writing, there were no published observational studies
which met the inclusion criteria for this review, on the effectiveness or safety of
clesrovimab for the prevention of RSV and associated complications.

In summary, there is consistent evidence that all currently authorised RSV
immunisation products are safe and effective for the prevention of RSV and
associated complications, over one season. While local and systemic events are
common, these are mostly mild-to-moderate in severity; SAEs are rare. For older
adults, there is evidence of waning immunity over time, with current data limited to
a maximum of three years’ follow-up. The potential harms that are associated with
immunisation must be considered in the context of the potential for clinical benefit
within that population.
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5 Review of methodology for economic modelling
studies of RSV immunisation strategies

Key points

= The most recent systematic review of economic modelling studies of RSV
immunisation strategies with a focus on modelling inputs was published in
2021, based on a literature search conducted up to 2020. However, it did not
include studies relating to the newly authorised forms of RSV vaccination or
extended half-life monoclonal antibodies (EHL-mADbs).

= To establish and assess the most up-to-date international evidence on the
approaches taken to the economic modelling of immunisation strategies, a
rapid review of studies published since 2020 was undertaken with 16 studies
identified.

= Ten studies reported funding from various non-industry funding sources such
as government agencies, research bodies and or charitable foundations. Three
studies received EU funding, two of which also received funding from industry.
The remaining three studies were solely industry-funded.

= Thirteen of the 16 included studies employed a static modelling approach,
while two used dynamic transmission models. One study presented a model
comparison of three static models and two dynamic transmission models. The
time horizon varied across the studies ranging from one RSV season to 10
years with some studies including longer time horizons for long-term outcomes
or in secondary analyses. Models that included death as one of the health
states used a lifetime analytical horizon to account for costs and consequences
of premature deaths within the followed timeframe.

= Seven studies conducted their analysis from a healthcare perspective, a further
two studies adopted a societal perspective, while the remaining seven studies
adopted a dual perspective (considering both the healthcare and societal
perspective) in the base-case analysis.

= While the overall appraisal did not raise major concerns about the quality of
included studies, there were some concerns with regard to inconsistency in the
inclusion of the health states; transparency of structural assumptions and data
identification; and the description of model validation in a minority of studies.

= This rapid review identified several notable modelling features for consideration
when developing an economic model of immunisation of young children and
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adults, all of which will be considered in the development of a de novo
economic model for Ireland.

=  While included studies found immunisation of infants and adults to be cost
effective, this was typically sensitive to the assumed unit price (or price per
dose delivered) of the interventions and was frequently at significant
reductions relative to their list price. Moreover, for infants, the optimal strategy
(maternal vaccination or EHL-mAB) was sensitive to their relative prices.

5.1 Introduction

This chapter describes a review of published international economic evaluations of
RSV immunisation strategies. The review specifically examines the approaches taken
to modelling the expected costs and benefits of RSV immunisation in young children
less than two years and adults aged 65 years and older. The purpose of this review
is to inform the development of a de novo economic model to assess the cost
effectiveness of RSV immunisation strategies in young children and adults in Ireland
(Chapter 6).

5.2 Background

A total of 13 different considerations for modelling economic evaluations of
immunisation strategies were used as guidance for this review.(288) These
considerations include:

*= model selection

= time horizon of models

= natural disease history

* measures of vaccine-induced protection
= duration of vaccine-induced protection
» indirect effects

= target population

*= model calibration and validation

* handling uncertainty

= discounting

= health-related quality of life

= cost components

= perspective adopted.

A scoping exercise was undertaken by the evaluation team to identify published
systematic reviews of economic evaluations of RSV immunisation that provide detail

on the economic models employed and the model input parameters. A relevant
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systematic review was identified that assessed the cost effectiveness of RSV
immunisation in young children and adults aged 65 years and older and which
provided data on the type of model employed, model input parameters, vaccine
characteristics and economic results.(2?) The review was published in 2021 and
contained searches up until October 2020, prior to the authorisation of any RSV
vaccinations or extended half-life monoclonal antibody interventions. Therefore, a
rapid review was conducted by the evaluation team to identify economic evaluations
of RSV immunisation that have been published since 2020 (to cover the last search
date for the most recent systematic review) up to 10 September 2024.

5.3 Rapid review methods

5.3.1 Research question

Research question: What approaches have been used to model the expected costs
and benefits of RSV immunisation in young children and those aged 65 years and
older?

The Population, Interest, Context (PICo) framework that was developed to address
the above research question is outlined in Table 5.1.

Table 5.1 PICo for a rapid review of methodology for respiratory syncytial
virus (RSV) immunisation economic modelling studies

Population Young children and or adults in the general population being immunised
against RSV.

Interest Approaches to modelling the expected costs and benefits of RSV
immunisation in children and or adults, including, but not limited to:

= Model structure
—  type of model
—  perspective adopted
— time horizon
— discount rate for costs and outcomes
— age at immunisation
— dosing schedule
— immunisation type (that is, vaccine and or monoclonal antibody)
— comparator
— waning immunity.
= Model input parameters
— immunisation efficacy and or effectiveness
— immunisation coverage
— direct and indirect costs
— direct and indirect benefits
— utility values for cost-utility analysis.
= Model outputs
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— economic model results that include a ratio of (incremental) costs
to (incremental) benefits or net monetary benefit (NMB)
— epidemiological model outputs used in a related economic model.

RSV immunisation in high-income countries (as defined by the OECD)*

Key: OECD - Organisation for Economic Cooperation and Development; RSV — respiratory syncytial
virus.
Note: *OECD: WDI - The World by Income and Region (worldbank.org)

5.3.2 Eligibility criteria

The following studies were eligible for inclusion: economic modelling studies of RSV
immunisation in children and those aged 65 years and older in high-income countries
that describe the approach to modelling, provide detail on the model structure and
model input parameters, include both costs and outcomes in the analysis and report
a ratio of (incremental) costs to (incremental) benefits.

5.3.3 Search strategy

A comprehensive electronic search was conducted in MEDLINE Complete via
EBSCOhost, Embase via Ovid, CINAHL via EBSCOhost, The Cochrane Library and
INAHTA database from 22 October 2020 to 10 September 2024. The electronic
search strategy was developed by a librarian and peer reviewed by a second
independent librarian using the Peer Review of Electronic Search Strategies (PRESS)
checklist.(220) A forward citation search was undertaken in Google Scholar of the
most recent systematic review.(Z No language restrictions were applied. The
database search strings, dates of searches and search results are provided in
Appendix A5.1 and are also available on Zenodo.(?%1)

5.3.4 Study selection and data management

Results were exported to Covidence software and screened by three reviewers for
relevance.?%2) The full texts of potentially eligible articles were retrieved and
independently assessed for eligibility by two reviewers according to the pre-specified
inclusion and exclusion criteria outlined in Table 5.2 and Section 5.3.2. Any
uncertainty with screening or inclusions was resolved through discussion or, if
necessary, involvement of a third reviewer.

5.3.5 Data extraction and quality appraisal

Table 5.2 details the data that were extracted for each included study. Data
extraction for each study was conducted by one reviewer using a standardised, pre-
piloted electronic data extraction form and checked by a second reviewer. A critical
appraisal of all included studies was undertaken using the framework proposed by
Philips et al. for the quality assessment of decision-analytic models.(2*3) The
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framework assesses the quality of models under three key themes, Structure, Data
and Consistency. Quality appraisal was conducted by two reviewers and checked by
a third. Disagreements in data extraction and quality appraisal were resolved
through discussion. All incremental cost-effectiveness ratio (ICER) values were
extracted as reported by the study authors at time of publication, with no
adjustments made for inflation, and no currency conversions carried out.

Table 5.2 Data extracted from each included study, where available

General study Author name
characteristics Year of publication
DOI

Region or country

Type of economic evaluation

Population

Funding

Model characteristics Model type

Perspective

Time horizon

Comparator

Discount rates

Sensitivity analysis

Intervention Type of immunisation

Dosing schedule

Strategies

Age at immunisation

Coverage rate

Model input parameters Efficacy/effectiveness

Waning

Costs included - direct and indirect

Effects included - direct and indirect

Economic results Type of summary ratio

Overall payer perspective result

Overall societal perspective result

Epidemiological results Overall epidemiological result

Authors conclusions Overall study conclusion
Key: DOI — digital object identifier.

5.3.6 Data synthesis
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Summary characteristics of included studies in addition to the immunisation
interventions and strategies considered in the models are presented in table format.
The reporting of this review adheres to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 criteria.(219

5.4 Results

A total of 1,107 articles were identified in the database searches. Following the
removal of duplicates, 211 articles remained. Three eligible articles identified
through forward citation searching were captured in the primary database searches.
All articles were screened by title and abstract; after exclusions, a total of 27 articles
remained for full-text review. Following full-text review and subsequent exclusion, 16
studies were included (Figure 5.1). Full data extraction tables for included studies
are provided in Appendix A5.2 and A5.3.

5.4.1 Characteristics of included studies

A total of 16 model-based studies published since 2020 met the inclusion criteria for
this rapid review. Of these, one was published in 2021,(2°% two were published in
2022,(295, 2%) five were published in 2023,(297-301) and eight were published in
2024.(302-309) Seven studies were conducted for European countries, four of which
included multiple countries or regions in their analysis. Of these four multi-region
studies, two included England and Wales,(2%: 304) one included Denmark, England,
Scotland, Finland, Italy and the Netherlands,(2®® and one was conducted using
model input parameters from Norway, the United Kingdom and the Netherlands.(2%7)
The remaining three European studies were conducted from a single country
perspective, with one each in the United Kingdom,(3%7) Norway,(2? and Spain.(02) Of
the nine studies conducted outside of Europe, five were conducted for Canada,(?®*
299, 303, 308, 309) two for the United States, (300 305 and one each for Japan(3%) and Hong
Kong.(3%) An overview of general study characteristics and information on the model
structure for included studies is provided in Table 5.3 and Table 5.4.

All studies conducted a cost-utility analysis (CUA) using quality-adjusted life year
(QALY) health effects. Six of the 16 studies explicitly reported funding from various
non-industry funding sources such as government agencies, research bodies and or
charitable foundations. Two of these six studies were from Canada, (2% 309 two from
England and Wales,(2%: 395) gne from the USA,(3%9) and one from Hong Kong.(3%) One
multi-centre study received EU funding alone.?*”) Two studies received joint funding
from the EU and industry, one of which was a multi-centre study(?®®) and one was
based in Norway.(2%>) Three of the 16 included studies were industry-funded: one
each from Spain, %) the United Kingdom(%7) and Japan.(%) Four studies (three from
Canada(29: 303, 308) and one from the USA)G%) did not explicitly state funding sources,
but financial supports for individual authors were acknowledged.
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Figure 5.1 PRISMA flow diagram of included studies

Identification

Screening

| Identification of studies via databases and registers

| Identification of studies via other methods

Records identified from:
Medling (n=548)
Embase (n=378)
The Cochrane Library (n=30)
CINAHL Complete (n=47)
INAHTA (n=4)

}

Records removed befors
SCresning:
Duplicate records removed

Records identified from:
Forward citation searching

Records screened

(n=596)

Reports sought for retrieval

(n=27)
!

Reports assessed for eligibility
(n=27)

Included

n=211) (r=12)
Records excluded
(n =869)
Reports not refrieved Reporis sought for retrieval .| Reporis not relevant
(n=0) (n=3) " (n=8)

Reports assessed for eligibility N

Reports excluded: (m=3) L

Wreng intervention (n=3) Reporis excluded:

Wreng study design (n=1)
Wrong outcomes reporied
(n=3)

Studies included in review
(n=18)

Captured in primary search
=3

Source: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit:
http://www.prisma-statement.org/
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13 years (scenario
analysis of recurrent
wheezing and
asthma)

Country / Model type Time horizon Type of Perspective % Discount Funding source
Region economic rate
AENTEL (costs/health
effects)
Alvarez Aldean | Spain Static cohort model 1 RSV season CUA Healthcare system 3.0/ 3.0 Industry
JG02) with a Markov-type Lifetime (premature
2024 process RSV-deaths)
Gebretekle%) | Canada Static cohort model 1 year CUA 1. Healthcare system | 1.5/ 1.5 Not reported>
2024 Lifetime (costs and
consequences for 2. Societal
long-term outcomes)
Getaneh(2%®) Europe Static cohort model 5 years CUA 1. Healthcare system | 3.5/ 3.5¥ European Union~
2023 3/3 and industry
2. Societal (Partial) 4%/1.5
Hodgson(2%) England and | Dynamic transmission | 10 years CUA Healthcare system 3.5/3.5 Government,
2022 Wales model research body
and charitable
foundation
Hodgson DG | England and | Dynamic transmission | 10 years CUA Healthcare system 3.5/3.5 Government,
2024 Wales model research body
and charitable
foundation
IshiwadaG®) Japan Static Markov model 11 months and CUA 1. Healthcare system | 2.0/ 2.0 Industry
2024 with decision tree lifetime horizon 2. Societal
(premature RSV-
related deaths only)
Kieffer AGY7) United Static decision- 1 RSV season CUA Healthcare system 3.5/ 3.5% Industry
2024 Kingdom analytic model 3 years (recurrent
wheezing)
Lifetime (premature
RSV-deaths)
Li X(293) Norway Static cohort model 5 years (base case) CUA Healthcare system 4.0/ 4.0 European Union*
2022 with decision tree and and industry
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%o Discount
rate
(costs/health
effects)

Funding source

Li X(297)
2023

Europe

Static (n=3): Multi-
cohort stochastic
decision tree,
deterministic decision
tree and multi-cohort
deterministic Markov
model

Dynamic (n=2):
Deterministic
compartmental
transmission models

1 year (static models)

and

10 years (dynamic

models)

CUA

1.

Healthcare system

2. Societal

3.0/ 3.0

European Union™*
and industry

Nourbaksh(299
2021

Canada

Static discrete event
simulation model

1 year

CUA

Healthcare system

N/A

Government and
research body

Shoukat A%
2023

Canada

Static discrete event
simulation model

1 year

CUA

1.
2.

Healthcare system
Societal

1.5/1.5

Not reported™

Key: CUA - cost-utility analysis; N/A — not applicable; QALY — quality-adjusted life year; RSV - respiratory syncytial virus.
Note: *Risk of recurrent wheezing, and associated management cost, discounted at 3.5% per annum for 2 years. Not stated otherwise. *EU Horizon 2020 and European Foundation of
Pharmaceutical Industries and Associations. ~No discount rate was applied. YRSV Consortium in Europe funded through European Union’s Horizon 2020 and the European Federation of
Pharmaceutical Industries and Associations. ¥3.5%/3.5% for Denmark, England and Scotland, 3%/3% for Finland and Italy and 4%/1.5% for The Netherlands. Funding source not stated but
financial support for individual authors acknowledged.
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Table 5.4 General study characteristics of included studies in older adults

Country / Model type Time horizon Type of Perspective % Discount Funding source
Region economic rate
AENTEL (costs/health
effects)

Hutton(0%) USA Static decision- 2 years and CUA Societal 3.0/ 3.0 Government
2024 analytic simulation lifetime for RSV-related

model death
Moghadas(300) USA Static discrete event | Primary analysis: 1 RSV | CUA Societal 3.0/ 3.0 Not reported>
2023 simulation model season

with decision tree Secondary analysis: 2

RSV seasons

Shoukat(3%8) Canada Static discrete event | 2 RSV seasons CUA 1. Healthcare 1.5/ 1.5 Not reported>
2024 simulation model system

with decision tree 2. Societal
Tuiteo9) Canada Static individual- 3 years and CUA 1. Healthcare 1.5/ 1.5 Government
2024 based model lifetime for RSV-related system

death 2. Societal

WangGo) Hong Kong Static decision- 2 years CUA Healthcare system 3.0/ 3.0 Academia
2023 analytic model with

decision tree

Key: CUA - cost-utility analysis; RSV - respiratory syncytial virus.
Note: ~Funding source not stated but financial support for individual authors acknowledged.
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5.4.2 Model characteristics of included studies

Model

Thirteen of the 16 included studies employed a static modelling approach,(224: 295, 298-
303, 305-309) while two used dynamic transmission models.(2%: 304) One study presented
a model comparison of three static models and two dynamic transmission
models.(%*”) Of note, two of the static models included in the model comparison
study(®®?) were the same as those used by the Li et al. 2022(2%%), Kieffer et al.
2024(307) and Getaneh et al. 2023 studies,(2%®) while one of the dynamic transmission
models employed in the model comparison study was the same as that used in the
Hodgson et al. 2022(2%) and Hodgson et al. 2024 studies.(0

Across the studies that employed a static modelling approach, 12 unique models
were identified of which two were a discrete event simulation model,(2%4 29) four
were a Markov model, (297, 299, 302, 303) three were a decision tree model,(295: 297, 301) two
were a discrete event simulation model with a decision tree(3% 3%) and one was a
Markov model with a decision tree.(3%) Where studies did not clearly indicate the
model type, (298, 303, 305, 307, 309) the included diagrammatic representations were used
for categorisation which suggested that three were decision tree models(2%: 305) gnd
two were Markov models.3%3: 309 Among the five Markov models, three applied a
monthly cycle length,(297. 302, 309) while the cycle length was not clearly stated for the
remaining two models. (303, 306)

An overview of the model characteristics of the included studies is provided in Table
5.5 and Table 5.6.

Irrespective of model type, the economic evaluations included some or all of the
following health states:

= symptomatic RSV infection

= primary care visit

= outpatient care

= emergency department (ED) visit

= hospitalisation

» admission to intensive care unit (ICU)
= death.

For the 11 studies in the infant population, two considered longer-term
complications of RSV infection such a wheezing or asthma.(2%% 307) Adverse events
from the intervention were not considered in the infant studies. Of the five included
older adult population studies, two specifically considered the requirement for
mechanical ventilation in their models, (3% 308) and one considered adverse events
after vaccination.(0D)
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The time horizon varied across studies, with some studies including longer time
horizons for long-term outcomes or in secondary analyses. The most frequently
adopted time horizon was up to one year (or one RSV season), which was used by
eight studies. (294 297, 299, 300, 302, 303, 306, 307) Foyr studies adopted a two-year (or two
RSV seasons) time horizon(300. 301, 305, 308) (one of which including it as a secondary
analysis)(3%0): one a three-year (or three RSV seasons) time horizon;3%) two a five-
year time horizon;(2%% 298) and three studies reporting on the two dynamic
transmission models adopted a 10-year time horizon.(29%: 297, 304) Six of the 16 studies
adopted a lifetime analytical horizon for RSV-related mortality outcomes. (302, 303, 305-
307,309) In addition, two studies included separate time horizons for the outcome
recurrent wheezing, reported as three years in one study,(3%) and as a scenario
analysis with a 13 year time horizon in the other study.(2%)

Perspective

Seven of the 16 studies conducted the analysis from the perspective of the payer
only, where the payer could represent the tax payer, healthcare payer, or the
healthcare system.(294-29, 301, 302, 304, 307) Two studies conducted the analysis from the
societal perspective only.(300. 305 Seven studies conducted the analysis from both the
payer and societal perspectives.(297-299, 303, 306, 308, 309)

Discount rates

The same discount rates were applied for both costs and outcomes in 14 of the 15
studies in which discounting was noted. Differential discounting was applied in one
study (the Netherlands), with discount rates of 4% and 1.5% for costs and
outcomes, respectively.(2%®) One study from Canada, with a one-year time horizon,
did not apply discounting to costs or outcomes.(?®¥) Discount rates ranged from 1.5%
for Canada; (299303, 308, 309) 204 for Japan;(3%) 3% for Spain,392) Finland and Italy,(2%8)
USA, (300, 305) Hong Kong, %) and the European cohort in the model comparison
study;(®”) 3.5% for Denmark,(28) England, (226 298, 304) Scotland(2%8) and Wales; (2% 304)
and separately for the United Kingdom;(3%7) and 4% for Norway.(2%>) Hyperbolic
discounting was not applied in any of the included studies.

5.4.3 Intervention and immunisation strategies

A number of different immunisation strategies were assessed across the 16 included
studies, as summarised in Table 5.5 and Table 5.6.

Strategies for the immunisation of infants

Intervention and comparator
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For this review, the eligibility criteria for interventions were restricted to those that
are currently authorised by the EMA or HPRA. Specifically, these included the passive
immunisation of infants in the general population through the extended half-life
monoclonal antibody, nirsevimab, or via maternal vaccination with RSVpreF. This
review did not identify any study evaluating clesrovimab as an intervention. Included
also was the short-acting monoclonal antibody, palivizumab, which is indicated for
the passive immunisation of infants up to two years of age at high risk of severe
disease. Studies that only considered non-authorised interventions were excluded
from the review, while data extraction was limited to the authorised interventions in
studies that included more than one alternative.(2%4 295, 297, 298) For clarity, studies
that included both the monoclonal antibody (either palivizumab or nirsevimab), and
a maternal vaccine as intervention were categorised as studies with a combination
strategy.

There were 11 studies that assessed strategies for the passive immunisation of
infants against RSV. Seven studies considered multiple strategies that included
maternal vaccination, nirsevimab administration, or a combination strategy;(2%4 2%
297-299, 303, 304) however, only three of these seven included the authorised maternal
vaccine, RSVpreF, in their base case.(2%% 303, 304) Two studies reported only on
strategies that included nirsevimab.(29¢ 307) Two studies included maternal
vaccination, either alone,392) or alongside palivizumab.3%) The choice of comparator
in these studies was no intervention, (294 295, 297299, 302) palivizumab, (296: 303, 304, 306, 307)
and or a comparison against alternative strategies. (294 295, 298, 303)

Timing of administration

Overall, the studies considered a variety of approaches to the immunisation of
infants against RSV, including year-round,(295-299, 302-304, 306) geggonal(295-298, 303, 304)
and or seasonal with catch-up strategies.(294-299, 303, 304, 307) Multiple approaches were
also considered within individual studies. Nine of 11 infant population studies
considered a year-round immunisation strategy(295-299, 302-304, 306) of which six studies
assessed nirsevimab,(295-298, 303, 304) fjye assessed maternal vaccination,(295: 299, 302-304,
306) one considered strategies combining maternal vaccination and palivizumab, and
two assessed a programme based on a combination strategy (maternal vaccination
plus nirsevimab).(29: 303) Six of 11 studies considered seasonal immunisation
strategies of which five considered nirsevimab only,(295-298, 303, 304) 3nd one study
included maternal vaccination with palivizumab.3% Nine studies examined seasonal
with catch-up strategies for nirsevimab.(294-299, 303, 304, 307)

Of the nine studies assessing the cost effectiveness of nirsevimab,(234-299, 303, 304, 307)
eight considered administration as a single dose at birth for the seasonal and year-
round strategies; one study considered a single dose administered up to two months
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after birth.(2®® For the general population of infants who received nirsevimab as part
of a catch-up programme, it was typically offered to infants aged one to six months
at the start of RSV season, (295 297-299, 303, 304) g|though one study included infants up
to seven months old(2%®) and two studies included catch-up for infants at either
eight, 12 or 16 weeks old (to coincide with the existing National Immunisation
Programme immunisation appointments in England).(2%:397) Additionally, four studies
specified catch-up administration of nirsevimab for infants at increased risk of RSV-
related disease. (294 299,303, 310) Among these studies, the age of the cohort eligible for
catch-up with nirsevimab varied. One study noted that infants considered at
moderate and high risk that were born from June to October would be eligible for
catch-up administration in November.(3%3) In one study, infants born preterm aged
up to five months old and infants with chronic illness aged up to 12 months old were
eligible.(?®*") One study had a catch-up for infants at increased risk of RSV-related
disease up to six months old at the start of the RSV season.(3%3) One study stated
catch-up for high-risk infants followed national guidelines for palivizumab-eligible
infants, with varying eligibility depending on the underlying condition.(307)

Within the five studies assessing the cost effectiveness of the maternal vaccines, the
specific window of administration differed across the studies. One study
administered a single dose of the vaccine during the third trimester of pregnancy(2%9)
while four studies administered a single dose of the vaccine during a window that
spanned the late second trimester (from 24 wGA) and third trimester of
pregnancy.(302-304, 306)

Irrespective of whether included as an intervention or as a comparator, palivizumab
was administered during the RSV season once per month, up to five doses in all
except one study from Japan,3%) in which it was administered up to six times during
the RSV season as part of a combination strategy alongside maternal vaccination.

Immunisation coverage

Assumed immunisation coverage varied considerably across the included studies.
The immunisation coverage of nirsevimab was assumed to range from 71% to 100%
across eight studies, (293299, 303, 304, 307) while one study did not report coverage
rates.(?®¥) Four studies provided the basis for the nirsevimab coverage estimate, (2%
297,304, 307) while the remaining studies either did not comment or the estimate was
based on uncited assumptions or unpublished data.(2%: 298, 299, 303) Njrsevimab
coverage estimates were based on infant rotavirus vaccine coverage in two
studies, 29> 297) vitamin K supplementation coverage at birth in one study,3%) and
assumed to be similar to the primary series of vaccinations in infants under five
years old in one study.(397)
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Maternal vaccine coverage was assumed to range from 60% to 100% across five
studies. (299, 302-304, 306) Three of these studies noted that maternal vaccine coverage
estimates were based on influenza and or pertussis vaccination uptake among
pregnant women.(299: 303, 304) A fourth study employed similar assumptions in their
scenario analysis, but assumed 100% coverage in the base case without elaborating
further.(2® For one study, the maternal vaccine coverage estimate was informed by
COVID-19 vaccine uptake in pregnant women.(3%) Four studies provided coverage
estimates for palivizumab, which ranged from 46.2% to 95%. (296 303, 306, 307)

Strategies for the immunisation of older adults
Intervention and comparator

Five studies assessed strategies for the vaccination of older adults against RSV and
all included both RSVpreF vaccine (Abrysvo®) and the RSVPreF3 vaccine
(Arexvy®),(300, 301, 305, 308, 309) No studies were identified that used the recently
licensed mMRNA RSV vaccine (mMRESVIA®). The choice of comparator in these studies
was no vaccination(300, 301, 305, 308, 309) gnd or a comparison against alternative
strategies. (301, 309)

Timing of administration

Three of the five studies specified that vaccination would begin in September. (300, 308,
309) One study followed the timing observed for influenza vaccination, with the model
run in August with 0% anticipated vaccine uptake in that month, increasingly
monthly thereafter with uptake largely plateauing in January.(3%) Information
regarding the time of administration was not identified for the remaining study.(0)
The vaccine was administered as a single dose in each of the five studies.

Population

Four studies included adults aged =60 years(300: 301, 305, 308) gand one study included
adults aged =65 years.(3%) One study included setting-specific strategies, which
comprised vaccinating residents of long-term care homes and community-dwelling
adults.3%) Age-stratified vaccine eligibility was considered in one study for adults
aged =60, 265, 270, 275, and =80 years. This study also stratified groups by the
presence of at least one chronic medical condition.(3%),

Immunisation coverage

Vaccination coverage varied across the included studies, ranging from 20% to 100%
across the five studies. (300, 301, 305, 308, 309) Ty four of the studies, coverage estimates
were based on influenza seasonal vaccine uptake, while one study assumed a limited
uptake of newly recommended vaccines. The assumed time taken to achieve
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vaccination coverage was stated in four studies. In two studies coverage was
achieved within two months of model entry(300: 309) whijle another study assumed
five months to match the timing of influenza vaccination.(393) In one study the time
taken to achieve coverage differed by setting, assumed as four weeks for residents
of long-term care homes and eight weeks for community-dwelling adults.(308)

5.4.4 Intervention characteristics

The 16 included studies used parameter values obtained from published randomised
controlled trials (RCTs) for their intervention efficacy estimates. For nirsevimab,
these included the phase 2b and MELODY trials;(233: 34 3 pooled analysis of these
two trials and the MEDLEY study;(282 311) the HARMONIE study.(239) For the maternal
vaccine, the MATISSE trial was cited.(?2°) In addition, one study from Japan noted
that modelled efficacy values by term status were informed by a conference abstract
of an observational sero-epidemiology study of RSV antibody transplacental transfer
in naturally infected individuals.312)

In terms of adult immunisation, for RSVpreF (Abrysvo®) the RENOIR trial was
cited.(?22) For RSVPreF3 (Arexvy®) the phase 3 trial?21) was cited, with one study%)
also including the 2024 trial data across two RSV seasons. (224

Immunisation efficacy for infants

The majority of studies reported separate intervention efficacy parameter values for
multiple RSV-associated health outcomes, while two studies reported modelled
efficacy parameter values for only medically attended (MA) RSV-related lower
respiratory tract infection (LRTT).(29: 304)

The efficacy rates against the outcomes included in the studies are presented in
Table 5.5. Each of the nine studies that included nirsevimab assumed it was
effective from the day of administration. Studies differed in how efficacy parameter
values were modelled, reporting either initial, constant or mean efficacy parameter
values over time. Nine studies modelled efficacy parameter values relating to RSV-
related LRTI with four describing efficacy values against the outcome RSV-related
LRTI in their models, (296 299, 303, 304) \while four referred to efficacy values against
primary care visits due to RSV, (295 297, 298, 307) gnd one study described RSV
outpatient visits.(2* Six of these nine studies modelled constant efficacy over five
months, (294 295, 297, 298, 303, 307) ranging from 47% to 80%. Three studies modelled
different mean efficacy over 150 days,(2%: 299, 304) ranging from 74.5% to 79.5%.
Seven studies modelled nirsevimab efficacy parameters against RSV-related
hospitalisation: six studies modelled constant efficacy over 5 months, (294 295, 297, 298,
303, 307) ranging from 23.5% to 83.2%. One study modelled mean efficacy of
nirsevimab against RSV-related hospitalisation over five months of 77.3%.(2%9)

Page 271 of 660



Health Technology Assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

The lowest efficacy parameter values were reported by Nourbaksh et al., informed
by results from a phase 2b RCT in preterm infants.(233)The other studies were
additionally informed by results from phase 3 RCTs that included preterm and term
infants (MELODY, HARMONIE).(23%)

Of the nine studies that modelled nirsevimab efficacy, three used mean efficacy over
150 days after administration.(2%: 299, 304) Efficacy was assumed to wane thereafter
following a time-varying protection curve of continuous waning in one analysis; 3%
via a sigmoidal decay function to 0% by 10 months after administration;2 and
through an exponential loss of protection with a mean duration of protection of 150
days.(2%) Five studies modelled constant efficacy estimates for nirsevimab to 150
days after administration, after which efficacy was assumed to be 0%.(294 295, 298, 303,
307) One study was a model comparison study, in which three static models and one
dynamic transmission model assumed constant efficacy over 150 days followed by
no protection, and one dynamic transmission model used mean efficacy over 150
days with exponential decline over time.(2*”) In two studies, efficacy estimates for
nirsevimab differed by subpopulation.(2%4397) The first study grouped cohorts as late
preterm and term infants (35 weeks’ gestational age (WGA) or greater), preterm
infants (between 29 wGA and less than 35 wGA) and palivizumab-eligible infants
(born less than 29 wGA or having chronic lung disease or congenital heart
disease).(3%7) The second study grouped infants as healthy term infants aged up to
two months, chronically ill infants aged less than one year, and preterm infants (no
cut-off specified) aged up to five months.(2%%

Each of the five studies that modelled maternal vaccination strategies considered
year-round maternal vaccination, while one additionally considered seasonal
maternal vaccination as a potential strategy. The studies differed in their approaches
to modelling efficacy parameters (Table 5.5). Two studies specifically considered
vaccine efficacy by infant term status and assumed low vaccine efficacy among
preterm and or late preterm infants compared with full term (=37 wGA at birth)
infants.(302. 306) The same two studies assumed that vaccine efficacy would be 0%
among infants born less than two weeks after administration of the maternal
vaccine, irrespective of term status at birth.(302 306) Four studies modelled efficacy
parameters against multiple health outcomes, (299 302-304, 306) while one study
considered only MA RSV-related LRTI.(3%4) Each of the studies modelled efficacy
parameter values against MA RSV-LRTI: three described this specifically as MA RSV-
LRTI; one study described this as RSV related primary care outcomes; and one study
described this as RSV related outpatient visits. Two reported initial efficacy ranging
from 47.6% to 62%;(302 306) two studies described mean efficacy over 90 days after
birth ranging from 57.1% to 58.3%,(2%: 3% and one study reported constant efficacy
over 180 days after birth of 52.5%.3%) Four studies modelled maternal vaccine

efficacy parameter values against RSV-related hospitalisation: two studies described
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initial efficacy values of 88.1%;(392 306) gne study used constant efficacy over 180
days after birth of 56.4%);3%) one study reported mean efficacy over 90 days after
birth of 67.9%.(2%9)

One study referred to initial efficacy with a duration of protection of 180 days after
birth, after which immunity waned linearly to 0% by nine months after birth.(3%) One
study assumed constant efficacy for 150 days after birth, after which efficacy was
assumed to be 0%.3%) Two studies described mean efficacy estimates that waned
over time, with duration of protection differing between the studies: one study
described mean efficacy over 180 days, after which protection waned over time until
the proportion protected in the model by 365 days was 0.093;3%) the second study
described mean efficacy over 90 days after birth, which declined via a sigmoidal
decay function to 0% by 10 months after birth.(2%®) The fifth study described monthly
vaccine efficacy estimates from 0 to 1 month after birth with linear waning to 0% by
between 9 to 10 months after birth.(3%2 Two of the five studies stratified efficacy
estimates by infant preterm birth status, grouped as full term or late preterm infants
in one study,39) and in the second study as full term (37wWGA or more), preterm
(two groups: 26 to 32 WGA; 28 to 31 wGA) and high-risk infants.(306)

Interventions for the immunisation of older adults

The five studies that examined vaccination of older adults against RSV-related
disease were largely consistent in their reporting of vaccine efficacy parameters for
health outcomes. Each study modelled separate efficacy values for RSVpreF and
RSVPreF3, respectively. No information was identified from these studies regarding
the time after vaccine administration from which immunity was assumed to be
conferred. Three studies used similar approaches and based parameter values on
efficacy against RSV-related LRTI for outpatient care (RSVpreF, 65.1%; RSVPreF3,
82.6%) and efficacy against severe RSV LRTD for hospitalisations (RSVpreF, 88.9%;
RSVPreF3, 94.1%).(300. 308, 309) Twgo of these studies reported initial vaccine

efficacy, (390 308) while one described mean efficacy over seven months.(3%%) The other
two studies used the same parameter values based on efficacy against medically
attended RSV-related acute respiratory infection ARI (RSVpreF, 65.2%; RSVPreF3,
79.0%) and medically attended RSV-related LRTI (RSVpreF, 84.6; RSVPreF3,
87.5%).(301, 305) One of these two applied different parameter values for outpatient
care (medically attended RSV-related ARI) and for hospitalisation and ED encounters
(medically attended RSV-related LRTT).(30%)

Each of the studies reported vaccine efficacy estimates for both RSVPreF3 and
RSVpreF vaccines over a maximum of two years. (300, 301, 305, 308, 309) Qne study
assumed fixed efficacy estimates for season one and season two.%) Two of the five
studies described modelling mean vaccine efficacy estimates, and two modelled

Page 273 of 660



Health Technology Assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

combination approaches to vaccine efficacy (initial, fixed and mean), over an
assumed duration of protection, after which efficacy declined to 0%. Assumptions
relating to the duration of protection, waning, and modelled efficacy estimates
differed between vaccines and across the four studies, as outlined in Table 5.6.
Hutton et al. described mean vaccine efficacy estimates for both RSV vaccines for
the first seven months after administration, followed by mean efficacy estimates for
RSVPreF3 and RSVpreF between 8 to 18 months and 8 to 14 months after
administration, respectively.3%) Protection waned linearly between seasons and to
0% by 24 months. Tuite et al. described a similar assumption for vaccine efficacy
over two seasons, with linear waning between seasons and 0% efficacy assumed by
24 months in the base case. However, the same duration of protection was assumed
for both RSVPreF3 and RSVpreF in this study (0 to 7 months in season one and 12 to
18 months in season 2).(3%) The remaining two studies both modelled two different
approaches to waning immunity in their model, considering sigmoidal decline in
immunity to 0% over 24 months and a linear decline in protection after 18 months
to 0% by 24 months after administration.(3%0. 38) In both studies, one approach used
an initial vaccine efficacy for the beginning of season 1, which followed a sigmoidal
decline in immunity reflecting a mean vaccine efficacy over 18 months, decline to
0% by 24 months after vaccination. In the second approach, fixed vaccine efficacy
was modelled for season 1 (0 to 8 months follow-up) and for season two (12 to 18
months follow up), with a linear decline in immunity between seasons and a linear
decline to 0% between 18 to 24 months after vaccination.
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Table 5.5 Immunisation strategies and intervention characteristics considered in the models of studies in infants
Population

Intervention

type

Dosing
schedule

Comparator

Administration
time

Intervention efficacy/
effectiveness

Estimated effectiveness over
time/ Duration of protection

Intervention
coverage

90%)

Alvarez MV No Pregnant women: MV: Initial monthly efficacy Primary care/ ED visit by | 70%
Aldean JG%) | (RSVpreF) vaccination 2nd/ 34 trimester¥ "  Year- from 0-<1 month to 9- | 5-<6 months:
2024 1 dose round <10 months. Full term infant: 40.3%
RSV-Primary care/ ED Preterm infant: 33.6%
visit
= Full term infants: Hospitalisation by 5-<6
62.0% months:
Late preterm Full term infant: 47.9%
infants: 51.7% Late preterm infant:
39.9%
RSV-Hospitalisation
= Full term infants: Linear waning to 0% by
88.1% 9-<10 months after birth
= Late preterm
infants: 73.4%
Gebretekle | MV Palivizumab Pregnant women: MV: RSV-LRTI Effectiveness of MV: 64.8%
GB(303) (RSVpreF) for infants at | 2"d/ 3" trimester¥ | = Year- " MV: 52.5% (95% nirsevimab constant over | Nirsevimab:
2024 high-risk round Cl: 28.7 t0 68.9%) | 5 months after * infants
EHL-mAb Each Infants: = Nirsevimab: 80% administration, after at
(nirsevimab) alternative Birth / 1-6 months mAb: (95% CI: 70 to which assumed 0%. low/mo
1 dose strategy old (catch-up) " Year- 87%) Effectiveness of MV derate
(Mv, round constant over 5 months risk:
nirsevimab) = Seasonal | RSV-hospitalisation after birth, after which 71%
= MV: 56.4% (95% assumed 0% = infants
Seasonal CI: 5.2 to 81.5%) at high
plus catch-up | = Nirsevimab: 81% risk:
(95% CI: 64 to 80%

Page 275 of 660




Health Technology Assessment of immunisation against respiratory syncytial virus (RSV) in Ireland

Health Information and Quality Authority

Intervention Comparator Population Administration Intervention efficacy/ Estimated effectiveness over Intervention
type time effectiveness time/ Duration of protection coverage
Dosing
schedule
RSV-ICU admission
= MV: 56.4% (95%
CI: 5.2 to 81.5%)
Nirsevimab: 90% (95%
CI: 54 to 98%)
Getaneh Mv”* No Infants: EHL-mADb: Constant efficacy over 5 | Duration of protection: Base case:
AM(298) vaccination Birth / 1-6 months "  Year- months after EHL-mAb: 5 months after | 90%
2023 EHL-mADb Each (catch-up)* round administration administration
(nirsevimab) alternative = Seasonal | RSV-primary care visit Assumed no protection
1 dose trat Seasonal =  EHL-mADb: 74.5% after 5 months.
stratedy plus catch-up (95% CI: 53.2 to
90.3%)
RSV-hospitalisation
=  EHL-mAb: 62.3%
(95% CI: 12.1 to
98.0%)
Hodgson EHL-mADb Palivizumab Infants: EHL-mADb Mean efficacy over 150 Duration of protection 150 | Base case:
D(29) (nirsevimab) Birth / = Year- days after administration | days after administration, | 90%
2022 8, 12 or 16 weeks" / round RSV-LRTTI: after which assumed Scenario
1 dose 1-6 months? (catch- | = Seasonal | 74.5% (95% CI: 49.6 to | exponential loss of analysis:
up) Seasonal 87.1%) protection at rate of 70%
plus catch-up A=1/150
Hodgson MV Palivizumab Pregnant women: MV: RSV-LRTI RSV-LRTI MV: 60%
DG4 (RSVpreF) and alternate | 2"/ 3™ trimester¥ "  Year- Mean efficacy over 90 Mean MV efficacy over EHL-mAb:
2024 intervention round days after birth 120, 150, and 180 days 90%
EHL-mAb strategies Infants: Birth/ = Seasonal | ® MV:58.3 % (95% after birth:
(nirsevimab) 1-6 months Crl: 41.5 -72.8%) Over 120 days after birth:
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Intervention Comparator Population Administration Intervention efficacy/ Estimated effectiveness over Intervention
type time effectiveness time/ Duration of protection coverage
Dosing
schedule
1 dose mAb: MV: 55.7%
" Year- (95% CI: 39.5 -68.7%)
round Mean efficacy over 150
= Seasonal | days after administration | Over 150 days after birth:
» Seasonal | * EHL-mAb: 77.3% MV: 52.8%
plus (95% CI: 65.4 to (95% CI: 37.2 — 65.2%)
catch-up 86.5%)
Over 180 days after birth:
MV: 49.8% (95% CI: 34.2
to 62.1%)
Proportion protected by
365 days after birth (MV)
or after administration
(EHL-mADb):
MV: 9.3% (95% CI: 0.1
to 23.7%)
EHL-mAD: 14.8% (95%
CI: 1.5 to0 33.8%)
Ishiwada MV Palivizumab Pregnant women: MV: Initial effectiveness of Trial based waning of MV: 80%
N@G06) (RSVpreF) (infants with | 2"9/ 3 trimester* = Year- RSVpreF RSVpreF over 180 days Palivizumab
2024 risk factors round RSV-outpatient visit after birth, after which :
mAb born <31 Infants: = >37 WGA: 47.6% assumed linear loss of = <36
(palivizumab) | wGA, 32-26 < 5 months mADb: = 32 to 36 wGA: protection in the next 3 wGA:
wWGA and =37 Year-round 39.6% months until 0% by 9 46.2%
1 dose WGA; infants | S1: Infants with risk = <31 wGA/High-risk: | months after birth.
(MV) without risk | factors born <31 0% High risk:
factors born WGA, 32 to 26 wGA 95%
Upto6 <31 wGA and | and =237 wGA. Hospitalisation
monthly 32-35 wGA) | Infants without risk = >37 wGA: 88.1%
factors born <31
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Intervention Comparator Population Administration Intervention efficacy/ Estimated effectiveness over Intervention

type

Dosing
schedule

doses
(palivizumab)

WGA. Infants without
risk factors born 32
to 36 wGA to
unvaccinated
mothers or within 2
weeks of maternal
vaccination.

S2: Infants with risk
factors born <31
WGA. Infants with
risk factors born 32
to 26 wGA and =37
wGA to unvaccinated
mothers or within 2
weeks after maternal
vaccination. Infants
without risk factors
born <31 wGA.
Infants without risk
factors born 32 to 36
WGA to unvaccinated
mothers or within 2
weeks after maternal

time

effectiveness

= 32 to 36 wGA:
73.4%

= <31 wGA/High-risk:
0%

ED visit

= >37 WGA: 47.6%

= 32 to 36 wGA:
39.6%

= <31 wGA/High-risk:
0%

Initial effectiveness of

palivizumab against

RSV-LRTI: 56%

time/ Duration of protection

coverage

vaccination.
Kieffer EHL-mAb Palivizumab Infants: EHL-mADb: Constant efficacy Duration of protection:
ABO7) (nirsevimab) Birth / =  Seasonal | RSV-primary care/ED 150 days after Nirsevimab:
2024 8, 12 or 16 weeks" plus visits administration. No 91% (95%
1 dose catch-up | ® Nirsevimab: residual efficacy assumed | CI: 72.8 to
< 5months / <1 o palivizumab-eligible | after this period. 100%)

*
year*

group: 51.0% (95%
CI: 40.8 to 61.2%)
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Intervention Comparator Population Administration Intervention efficacy/ Estimated effectiveness over Intervention
type time effectiveness time/ Duration of protection coverage

Dosing
schedule

o preterm group:
86.2% (95% CI: 68
to 94%)

o term group: 74.5%
(95% CI: 49.6 to
87.1%)

RSV-hospitalisation
= Nirsevimab:
o palivizumab-eligible
group: as above
o preterm/term
groups: 83.2%
(95% CI: 67.8 to
92%)

All-cause LRTD-
hospitalisation
= Nirsevimab:

o Preterm group:

58.04%

Li X299 Mv”* No Pregnant women MV: Constant efficacy Base case: duration of 92%
2022 intervention Infants: Birth / 1-6 Year-round RSV-Primary care visit: protection fixed at 5

EHL-mADb and alternate | months = 74.5% (95% CI: months after

(nirsevimab) | ;4o\ entions EHL-mAb: 53.2 to 90.3%) administration

1 dose = Year-

round RSV-hospitalisation/ Scenario analysis:
= Seasonal | outpatient visit: Duration of protection
" 62.3% (95% CI: varied to 6 months

12.1 to 98.0%)
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Intervention Comparator Population Administration Intervention efficacy/ Estimated effectiveness over Intervention
type time effectiveness time/ Duration of protection coverage
Dosing
schedule
= Seasonal
with
catch-up
Li X9 MV” No Pregnant women EHL-mADb: RSV-Primary care visit: Base case: duration of 94%
2023 intervention Infants: Birth / 1-6 = Year- 70% (95% CI: 52.3 to protection of 150 days
EHL-mADb months round 81.2%) after administration
(nirsevimab) * Seasonal
1 dose = Seasonal | RSV-hospitalisation/ Scenario analyses: varied
plus outpatient visit: 78% = Static models
catch-up | (95% CI: 52 to 90) assumed all or

nothing protection
with a stepwise
function for 150 days,
then no protection.

Dynamic models

= The SPD model
assumed an all or
nothing protection
with a stepwise
function for 150 days.

=  The LSHTM model
assumed all or
nothing protection
with an exponential
decline function for
individuals moving
out of the protected
comparted over 150
days.
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Intervention
coverage

Estimated effectiveness over
time/ Duration of protection

Administration
time

Intervention
type

Comparator Population Intervention efficacy/

effectiveness

Dosing
schedule

Nourbakhsh | MV” 1: No Pregnant women EHL- Constant efficacy Duration of protection: NR
S(294) intervention Infants: mAb/mAb: RSV-outpatient visit: Palivizumab: 30 days
2021 mAb < 2 months/ < 5 * Seasonal | ® Palivizumab Nirsevimab: 150 days
(palivizumab) | 2: mAb for months / <1 year* plus o All groups: 48%
EHL-mADb preterm catch- up (95% CI: 4 to 80%)
(nirsevimab) | infants < 5 = Nirsevimab
1 dose months + o All groups: 47%
(Mv, chronically ill (95% CI: 20 to
nirsevimab) infants <1 yr 80%)
during Jan -
Upto5 June RSV-hospitalisation
monthly = Ppalivizumab/
doses 3: EHL-mAb Nirsevimab
(palivizumab) | for preterm o Preterm/chronically
infants < 5 ill 0-2/3-5 months:
months + 20% to 90%
chronically ill o Preterm/chronically
infants aged ill 6-11 months:
<1 yr during 20% to 67%
Jan -June o Healthy 0-2
months: 23.5%
RSV-ICU admission
=  Palivizumab/
Nirsevimab
o Preterm/chronically
ill all ages: 63.9%
o Healthy 0-2
months: 43.9%
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Shoukat
A299)

2023

Intervention
type

Dosing
schedule

MV
(RSVpreF)

EHL-mADb
(nirsevimab)
1 dose

Comparator

No
intervention

Population

Pregnant women:
3 trimester-

Infants:
Birth /1-6 months

Administration
time

MV:

= Year-
round

mAb:

= Seasonal
plus
catch-up

Intervention efficacy/
effectiveness

Mean efficacy over 90

days after birth (MV)

and over 150 days after

administration

(nirsevimab)

RSV-LRTI

= MV:57.1% (95%
CI: 14.7 t0 79.8%)

=  mAb: 79.5% (95%
CI: 65.9 to 87.7%)

RSV-hospitalisation

= MV:67.9% (95%
CI: 34.6 to 84.2%)

=  mAb: 77.3% (95%
CI: 50.3 to 89.7%)

RSV-ICU admission
= MV: 81.8% (95%
CI: 40.6 to 96.3%)

*= mAb: 86% (95% CI:

62.5 to 94.8%)

Health Information and Quality Authority

Estimated effectiveness over

time/ Duration of protection

Duration of protection:
MV: 90 days after birth
mAb: 150 days after
administration

Base case: after initial
period of protection,
sigmoidal decay in
efficacy to 0% by 10
months.

Sensitivity analyses: after
initial period of protection,
linear decline in efficacy
to 0% by 10 months

Intervention
coverage

Base case:
100%

Scenario
analyses:
MV: 60%
mAb: 80%

Key: CI — confidence interval; ED — emergency department; EHL-mAb — extended half-life monoclonal antibody; ICU — intensive care unit; LRTD — lower respiratory tract disease; mAb —
monoclonal antibody; MV — maternal vaccine: RSV — respiratory syncytial virus; RSVpreF — respiratory syncytial virus prefusion F vaccine; wGA — weeks’ gestational age.
Note: ¥24 to 36 wGA. ~28 to before 33 wGA. *Catch-up administration of nirsevimab for infants born before the RSV season during regular National Immunisation Programme (NIP) appointment
(8, 12 or 16 weeks after birth) closest to but not later than the start of RSV season. %Palivizumab-eligible population: up to five monthly doses throughout the RSV season for infants born during
the season or as a catch-up for infants born before the season. #For both Palivizumab and Nirsevimab the age at immunisation was preterm infants aged 0 to 5 months, chronically ill infants aged
under 1 year and healthy full-term infants aged 0 to 2 months. +Catch-up programme in October for children up to 4 months, born in May to September (inclusive). §Seasonal and catch-up
strategy that is not NIP-integrated includes children aged <7 months in October. ~Hypothetical vaccine — not extracted
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Table 5.6 Immunisation strategies and intervention characteristics considered in the models of studies in older

adults
Intervention type

Dosing schedule

Comparator

Cohort vaccinated

Intervention efficacy/
effectiveness

Estimated effectiveness over
time/ Duration of protection

Intervention
coverage

Hutton RSV vaccines No vaccination Adults: Mean efficacy over 7 Mean efficacy from 8 to 14 | 20%
DW/(305) (RSVpreF and RSVPreF3) = >65 years months after months (RSVpreF) and
2024 " 60 to <65 administration (season 1) | from 8 to 18 months
1 dose years (RSVPreF3) after
= 65to <70 Outpatient visit administration (season 2)
years = RSVpreF: 65.2%
" 70to <75 (95% CI: 36.0 to RSV-outpatient visit:
years 82.0%) = RSVpreF: 55.0% (95%
= >75 years = RSVPreF3: 79.0% CI: 0.0 to 82.0%)
(95% CI: 54.3 to = RSVPreF3: 27.8%
91.5%) (95% CI: 0.0 to
60.4%)
Hospitalisation/ ED visit
= RSVpreF: 84.6% RSV-hospitalisation:
(95% CI: 32.0 to = RSVpreF: 75.0% (95%
98.3%) CI: 0.0 to 97.4%)
= RSVPreF3: 87.5% = RSVPreF3: 52.9%
(95% CI: 58.9 to (95% CI: 0.0 to
97.6%) 81.2%)
After these periods
efficacy assumed to wane
linearly to 0% by 24
months
Moghadas | RSV vaccines (RSVpreF No vaccination Adults: Initial vaccine efficacy at | Season 2 efficacy Base case:
SM(E00) and RSVPreF3) = >60 years start of season 1: estimates: 66%
2023 RSV-outpatient visit Scenario
1 dose RSV-outpatient visit analysis:
100%
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Estimated effectiveness over
time/ Duration of protection

Intervention
coverage

= RSVpreF: 65.1%
(95% CI: 35.9 to
82.0

= RSVPreF3: 82.6%
(95% CI: 57.9 to
94.1)

RSV hospitalisation

= RSVpreF: 88.9%
(95% CI: 53.6 to
98.7)

= RSVPreF3: 94.1%
(95% CI: 62.4 to
99.9)

= RSVpreF: 48.9% (95%
CI: 13.7 t0 70.5)

= RSVPreF3: 67.2%
(95% CI: 48.2 to
80.0)

RSV-hospitalisation

= RSVpreF: 78.6% (95%
CI: 23.2t0 96.1)

= RSVPreF3: 78.8%
(95% CI: 52.6 to
92.0)

Two approaches to waning
immunity:

1) Sigmoidal waning
profile: mean efficacy
estimates over 24 months
(with an 18 month follow-
up period for each RSV
vaccine), with 0% efficacy
by 24 months.

2) Linear waning profile:
fixed efficacy estimates for
each season (season 1 0-8
months, season 2 12-18
months). Modelled over an
18 month follow-up, with
a li