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Summary
Background:

Respiratory syncytial virus (RSV) is a leading cause of infant hospitalisation,
particularly in those under six months. In 2024, Scotland introduced a maternal
RSVpreF vaccination programme, offered from 28 weeks gestation. While clinical
trials demonstrate high efficacy, this study assessed vaccine effectiveness (VE),
providing real-world evidence to inform policy and programme delivery.

Methods:

We conducted a retrospective, nested case—control study of all infants aged <90
days in Scotland (n=27,565) between August 12, 2024 and March 31, 2025, using
routinely collected clinical data to estimate the maternal RSV VE against, the
outcome, RSV-related lower respiratory tract infection (LRTI) hospitalisations at <90
days. Cases were hospital admissions with an LRTI and a positive RSV polymerase
chain reaction (PCR) test within 14 days before or two days after admission and
were matched to 10 controls by birth week and gestational age. Individuals with a
positive RSV test but no LRTI hospital admission or a LRTI hospital admission and
no RSV positive test are not considered to have the outcome of interest. Individual-
level mother-baby data were used to estimate VE: births were identified using
Scottish Linked Pregnancy and Baby Dataset (SLiPBD), vaccination records were
obtained from the National Clinical Data Store (NCDS) and RSV-related hospital
admissions were determined using RSV positive tests, obtained from Electronic
Communication of Surveillance Scotland (ECOSS), and hospital admissions,
obtained from Scottish Morbidity Records (SMRO01). VE was estimated using
adjusted conditional logistic regression, calculated as 100 x (1-odds ratio).

Findings:

During the study period, 13,842/27,565 (50.2%) pregnant women received the
vaccine. 354 infants aged <90 days were hospitalised with RSV, with 3,511 matched
controls. Among cases, 61/354 (17.2%) were born to vaccinated mothers, compared
to 1,713/3,511 (48.8%) among controls. The median week of gestation at vaccination
was 30 weeks (IQR 28-33 weeks). VE against RSV-associated LRTI hospitalisation
was 82.0% (95%CI: 74.7-87.1) in infants born to vaccinated mothers compared to
those born to unvaccinated mothers. VE remained high among preterm infants (<37
weeks: 89.7%, 95%Cl: 54.6-97.7). Sub-optimal immunisation (14 days between
vaccination and birth) did not confer protection (28.6%, 95%ClI: -20.5-57.7).
Vaccination averted 219 (95%CI: 189-243) RSV-related LRTI hospitalisations in
infants aged <90 days.

Interpretation:

This first national, population-based study, provides robust evidence that maternal
RSV vaccination substantially reduces RSV-related hospitalisations in infants <90
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days, including pre-term infants. Maternal RSV vaccination programmes should be
scaled up globally, with high coverage, offering potential to avert many RSV-
associated infant hospitalisations.

Funding:

This study received no specific funding.
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Evidence before this study

Respiratory syncytial virus (RSV) is a leading cause of lower respiratory tract
infections (LRTI) in infants and young children globally, contributing significantly to
hospitalisations and healthcare burden each year. While most infections are mild,
RSV can lead to severe disease in infants, particularly those under six months of
age, in preterm infants and in children with underlying medical conditions. Recently,
the UK approved use of the Abrysvo® Pre-F RSV (henceforth RSVpre-F) vaccine
among pregnant women to protect infants against severe outcomes of RSV,
representing a major shift in the public health management of this pathogen. Given
that the RSVpre-F vaccine has only been delivered in a small number of countries to
date, there are limited studies showing real-world vaccine effectiveness (VE) of RSV
vaccines given to pregnant women to protect infants.

We searched PubMed originally on July 1, 2025, then performed a follow-up search
on July 29, 2025, using the search terms ((((RSV) OR (respiratory syncytial)) AND
(vaccine effectiveness)) AND (maternal)) AND (pregnancy). The literature search
was restricted to literature produced between June 21, 2023 (the date that the RSV
vaccine was recommended in the USA) and July 29, 2025. There were no language
restrictions in our searches. Our searches returned 34 papers. Of these, two were
qualitative studies, five were editorials, two were modelling studies, four examined
cost-effectiveness of the vaccine, nine were literature reviews, and nine investigated
vaccine efficacy rather than effectiveness. Under randomised clinical trial conditions,
the reported vaccine efficacy against hospitalisation ranged from 65.5% to 100%.

The remaining three papers from our literature review described RSV maternal VE in
Argentina and the UK, using case-control studies similar to our analyses but
conducted in selected medical centres rather than across the full population. The first
paper by Pérez Marc et al. reported VE against RSV-related hospitalisation of 78.6%
(95% confidence interval (Cl): 62.1-78.9) in those aged 0-3 months and 71.3% (95%
Cl: 53.5-82.3) in those aged 0-6 months. The second by Gentile et al. reported VE of
78.7% (95% CI: 51.4-90.7) in those aged 0-3 months and 68.2% (95% CI: 33.1-
84.9) in those aged 0-6 months. In both studies, RSV vaccine was administered to
pregnant women between 32-0 and 36-6 weeks of gestation and used multi-centre
test negative case-control designs. The final paper by Williams et al., a multi-centre
study carried out over Scotland and England, reported a VE of 72% (95% CI: 48-85)
for infants whose mothers were vaccinated more than 14 days before delivery.

Added value of this study

We use a nested case-control methodology to estimate VE against RSV-related
hospitalisation among all Scottish infants aged <90 days, born between August 12,
2024 and March 31, 2025. Vaccines were given to pregnant women from 28-0
weeks’ gestation- with a median week of gestion of 30 weeks. This is earlier than the
Argentinian studies, where vaccine was administered between 32-0 to 36-6 weeks,
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and vaccine efficacy trials, where the median gestational week of vaccination was 31
weeks. Rather than a multi-centre approach, we used population-wide routinely
collected clinical data to examine all hospitalisations of infants in Scotland with an
RSV positive PCR test and coded with LRTI. Individual-level mother-baby data
linked through national clinical, vaccination, and laboratory data systems were used
to estimate VE.

This study represents the first real-world evidence of maternal RSV VE in a national,
population-based cohort of pregnant women vaccinated from 28 weeks’ gestation.
Further, this study is the first to report the effects of sub-optimal immunisation in
infants from mothers who were vaccinated less than two weeks before giving birth,
the first to evidence protection for preterm babies, who are typically at greater risk of
RSV-related hospitalisations than full term babies, and the first to provide an
estimate of RSV-related hospitalisations averted. Our study also uses a separate
validation approach using a retrospective matched cohort design to overcome
potential bias from unmeasured confounding associated with infant factors.

Implications of all the available evidence

RSV vaccination was effective against LRTI hospitalisations, including in babies born
prematurely. In summary, we provide robust evidence of the substantial protection
afforded by maternal RSV vaccination offered from 28 weeks’ gestation against RSV-
related hospitalisation in infants.
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Introduction

Respiratory syncytial virus (RSV) is a leading cause of acute respiratory illness
globally, with the maijority of children infected by age two."? While typically mild,
infants under six months, especially those born prematurely and those with chronic
conditions, are at increased risk of severe complications, including bronchiolitis and
pneumonia.®# Severe early-life RSV infection is associated with long-term
respiratory morbidity, including recurrent wheezing, asthma, impaired lung function,
and chronic respiratory disease into adulthood.®

Globally, in 2019, RSV was estimated to cause approximately 33.0 million episodes
of acute lower respiratory tract infection (LRTI) in children under five, leading to 3.6
million hospital admissions and up to 101,400 deaths, nearly half of which occurred
in infants under six months.! Between 2000 to 2011, 2.1% of children in Scotland
were hospitalised with RSV by age two, most within their first year.® RSV accounted
for 6.2% of all hospital bed days and 6.9% of intensive care unit bed days in infants,
highlighting a substantial burden in young children and on healthcare resources,
especially during the winter.6 Beyond hospitalisation, RSV contributes to outpatient
visits, parental work absence, increased primary care use, and long-term respiratory
morbidity, with an estimated annual cost of £80 million in the UK.” Like much of the
Northern Hemisphere, Scotland experiences a distinct RSV season, with most cases
occurring between October and February.®

To reduce the burden of RSV infection in young infants in the UK, the Joint
Committee on Vaccination and Immunisation (JCVI) recommended the
implementation of an RSV immunisation programme.® In response to the JCVI's
recommendation, the UK and Scottish governments implemented a maternal RSV
immunisation programme, selecting the maternal vaccine as the preferred strategy to
confer passive immunity to infants through transplacental antibody transfer.®

Scotland launched its maternal RSV vaccination programme on August 12, 2024,
offering a single dose of RSVpreF (Abrysvo; Pfizer, New York, NY, USA) to pregnant
women from 28 weeks’ gestation.!" A catch-up campaign was also implemented for
those who were between 29 weeks and full term when the vaccine was introduced.
The vaccine is provided by National Health Service (NHS) Scotland, year-round and
free of charge as part of routine antenatal care. This routine maternal immunisation
programme is distinct from, and in addition to, a longstanding selective programme
recommending RSV monoclonal antibody immunisation for infants born very or
extremely prematurely (less than 32 weeks) and infants and young children who are
particularly susceptible to severe RSV infection.?

Clinical trials have demonstrated high efficacy of RSVpreF in preventing RSV-
associated LRTI in infants, with limited early real-world studies supporting
effectiveness.’®1% This study aims to estimate vaccine effectiveness (VE) of the
maternal RSV vaccine (RSVpreF) against severe disease in infants aged <90 days
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in Scotland. High quality real-world VE studies remain critical for generating robust,
context-specific evidence across varied populations and implementation strategies.
This evidence not only strengthens public confidence in immunisation programmes,
but also informs policy decisions, particularly in countries evaluating infant RSV
prevention strategies amid the availability of both maternal vaccines and monoclonal
antibody products. We present the first population-based real-world estimates of VE
against RSV-related hospitalisations — and hospitalisations averted — from all
hospitals in Scotland in infants <90 days, following the rollout of Scotland’s national
maternal RSV vaccination programme from 28 weeks’ gestation.

Methods
Study design and population

A pre-specified statistical analysis plan is provided in Appendix Material 2, p15. We
conducted national population-based case-control and cohort analyses to estimate
VE of the maternal RSV vaccine against RSV-related LRTI hospitalisations in infants
aged <90 days. The study population comprised all singleton live births born in
Scotland between August 12, 2024, and March 31, 2025. Pregnancies with multiple
fetuses were excluded to avoid bias from shared genetics and environment, which
could reduce exposure differences between cases and controls. Individuals entered
the study population at birth and were censored at first RSV-related LRTI
hospitalisations, first RSV positive test not related to LRTI hospitalisation, transfer
out of GP records (driven predominantly by individuals leaving the country), age >90
days, death or the end of the study period, whichever occurred first.

Data sources

The datasets and data items used in these analyses are shown in Appendix Table 1,
p3. Datasets were accessed through the Public Health Scotland’s (PHS) Scottish
Infectious Respiratory Surveillance Platform (SIRSP), which is a deduplicated,
clinical register of all patients in NHS Scotland. Patients within the Scottish NHS
system had a unique patient Community Health Index (CHI) number. The SIRSP was
pseudonymised with individuals assigned a respiratory identifier to enable linkage to
datasets within SIRSP.

Singleton live births were identified using Scottish Linked Pregnancy and Baby
Dataset (SLiPBD), a population-based cohort of all recognised pregnancies and
births in Scotland from 2000 to present.'® Records of live births in SLiPBD contain
unique patient identifiers for both the mother and the baby, allowing linkage or
records relating to mother-baby pairs. RSV vaccination data were linked to SLiPBD
using the mother’s respiratory identifier and all other datasets were linked using the
infant’s respiratory identifier.

Records of RSV vaccination received during pregnancy, including those
administered in Scotland and to Scottish residents vaccinated elsewhere, were
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obtained from the National Clinical Data Store (NCDS)."” RSV positive tests,
obtained from Electronic Communication of Surveillance Scotland (ECOSS),'8 and
hospital admissions, obtained from Scottish Morbidity Records (SMR01),'® were
used to determine RSV-related hospital admissions among babies in the study
population. ECOSS is a PHS surveillance system that receives laboratory test
results from all Scottish NHS laboratories. SMR01 contains episode-level data on
inpatient and day-case discharges from acute specialties (excluding neonatology) in
Scottish hospitals. General Practitioner (GP) records were used to identify infants
born in Scotland that were transferred out and therefore lost to follow up. Infant
deaths were identified from SLiPBD and from the National Records of Scotland
(NRS) deaths dataset, which contained all registrations of deaths to NRS.2°

Case definition: RSV-related respiratory hospitalisation

Cases were infants at aged <90 days that had a first RSV-related LRTI respiratory
hospitalisations. An RSV-related LRTI hospitalisation was defined as an emergency
admission recorded with a LRTI diagnosis (ICD10 codes J10.0, J11.0, J12, J13, J14,
J15, J18, J20, J21, J22, J44.0, and J90, Appendix Table 2, p4) listed in any
diagnostic position as the reason for hospital admission, and an RSV positive -PCR
test with a specimen date occurring within 14 days before or two days after hospital
admission. This test window aligns with routine reporting of hospital admissions by
PHS, and in emergency admissions, has been shown to be a robust proxy of those
admitted to hospital because of — rather than coincidental with — their infection.?
Sensitivity analysis was conducted using a broader case definition of an RSV-related
respiratory hospitalisation at aged <90 days. An RSV-related respiratory
hospitalisation was defined as an emergency admission recorded with a respiratory
diagnosis (Appendix Table 2, p4) listed in any diagnostic position as the reason for
hospital admission, and an RSV positive PCR test with a specimen date occurring
within 14 days before or two days after hospital admission. Due to the way the
vaccine was rolled out and the timing of peak RSV infections in the initial season,
data on infants aged 4-6 months was limited, thus our analysis was restricted to
infants aged <90 days.

Controls and matching

Cases were matched to controls at the time of RSV-related LRTI (or respiratory,
sensitivity analysis) hospitalisation using a 1:10 case: control ratio. Eligible controls
were selected from the study population and had no previous RSV positive PCR test
or RSV-related hospitalisation at the time of matching. Controls were matched on
International Organization for Standardization (ISO) week of birth and gestational
age (i.e. number of weeks’ gestation delivered at) at birth to account for RSV
seasonality and age-related disease susceptibility. Weekly number of births were low
for pre-term babies (born at <37-0 weeks gestation). Gestational age was therefore
categorised as <32-0 weeks gestation, 32-0 to 34-6 weeks, 35-0 to 36-6 weeks and
in individual weeks from 37-0 weeks onward to increase the number of complete
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case-control sets. A case was only a case once and could not later become a
control, however controls could later become cases. The ccwc() function in Epi
(version 2.59), R (version 4.4.2) was used for matching cases and controls.

Exposure: maternal RSV vaccination

Maternal RSV vaccine status was determined by linking records of RSV vaccines
administered to mother-infant pairs in study population using the mother’s unique
respiratory identifier. Infants were classified as vaccinated if the maternal RSV
vaccine was given during pregnancy and more than 14 days before delivery. Birth
more than 14 days after vaccination of a pregnant woman has been shown to be
sufficient time for transplacental transfer of antibodies to newborns with some
antibody transfer when birth occurred within two weeks of vaccination.?! Where a
vaccinated mother gave birth within 0-14 days of receiving the RSV vaccine (either
due to pre-term birth, delayed uptake of the vaccine offer, or due to being part of the
catch up campaign), infants were classified as having sub-optimal immunisation.
Infants were classified as unvaccinated if their mothers did not receive the RSV
vaccine during pregnancy.

Outcomes

The outcome was RSV-related LRTI hospitalisation at aged <90 days. Individuals
with a positive RSV test but no LRTI hospital admission or a LRTI hospital admission
and no RSV positive test are not considered to have the outcome of interest.

Statistical analysis

Odds ratios (ORs) and 95% confidence intervals (Cls) comparing individuals whose
mothers had been vaccinated with those whose mothers had not been vaccinated
among cases and controls were calculated using unadjusted and adjusted
conditional logistic regression models. The adjusted model accounted for maternal
age at end of pregnancy, birthweight, maternal ethnicity, parity, baby’s sex, maternal
Scottish Index of Multiple Deprivation (SIMD) at end of pregnancy, and maternal
smoking at antenatal booking. The variables included in the adjusted model were
selected based on established biological mechanisms relevant to the outcome. The
adjusted and unadjusted conditional logistic regression equations used to calculate
OR estimates are shown in Appendix Equation 1, p2. VE for infants <90 days and by
gestational age was calculated using the following equation:

Vaccine effectiveness = 100 x (1 — adjusted odds ratio).

Sub-analyses were carried out calculating adjusted odds ratios (aORs) of vaccinated
term (=37-0 weeks gestation) and vaccinated pre-term (<37-0 weeks gestation)
births (by including an interaction between vaccination status and gestation at birth
(term or pre-term) in the model) and aORs comparing vaccinated infants and infants
with sub-optimal immunisation.
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To assess the robustness of the RSV maternal VE results derived from the nested
case-control design, we conducted a sensitivity analysis using a retrospective
matched cohort design. Using this methodology, mothers were matched before birth,
where factors associated with the baby are unknown and therefore cannot influence
the matching. In the matched cohort design, pregnant women vaccinated between
August 12, 2024 to March 31, 2025 were matched 1:1 to unvaccinated pregnant
women at the date of vaccination by age and week of gestation. A 1:1 matching ratio
was chosen as it was statically efficient and avoided the additional complexity and
diminishing returns of higher ratios. Follow up began on the infant’s date of birth or
September 30, 2024, whichever occurred later, until date of first RSV-related
hospitalisation, end of study or infant death. Analysis was conducted using a Cox
proportional hazards regression, based upon calendar time, adjusted for SIMD,
parity, maternal ethnicity, maternal smoking status, birthweight and baby sex, and
stratified by matched pair. Matched pairs were removed from analysis if the
unvaccinated match was vaccinated before birth (N=2,550), or either of the matched
pair had a multiple birth (N=184).

Hospitalisations averted following vaccination was calculated using Appendix
Equation 2 and 3, p2 (adapted from Savinkina et al.).??

Analyses were conducted using R/RStudio, version 4.4.2. Packages: Epi (version
2.59).

Ethical considerations and permissions

Ethics approval and informed consent was not required for this work which was
conducted using routinely collected, pseudo-anonymised health data held by Public
Health Scotland. Access to general practice data was via Public Health Data
(Infectious Respiratory Diseases) (Scotland) Directions 2024. All analyses were
conducted within a secure data environment in compliance with PHS data
governance and information security protocols. No patient-level identifiers were
accessed for these analyses.

Reporting

A STROBE/RECORD checklist was completed for this study and is shown in
Appendix Table 7, p7. A pre-specified analysis plan is available within the Appendix,
p15.

Role of the funding source

This study received no specific funding.

Results

During the study period, 13,842/27,565 (50.2%) pregnant women received the
vaccine. Median gestational age at maternal vaccination was 29 weeks (IQR: 26-32
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weeks) (Table 1). A total of 1,940/27,565 (7.0%) infants were born before 37 weeks
and therefore considered preterm. Among infants born at term, 47.9%
(n=12,135/25,312) were to mothers who had received the RSV vaccine >14 days
before delivery compared to 31.5% (n=612/1,940) in pre-term infants (<37 weeks
gestation). Notably, most infants with sub-optimal immunisation were born at term
(971 of 1,095, 88.7%).

Among infants with a LRTI hospital admission 82.9% (n=590/712) were tested for
RSV. The proportion of LRTI admissions tested for RSV did not differ between
infants born to vaccinated (n=170/201, 84.6%) and unvaccinated (n=420/511,
82.2%) mothers (p=0.45, two-proportion z test). We identified 354 RSV-related LRTI
hospital admissions among infants aged <90 days during the study period (August
12, 2024 to March 31, 2025). Of the 354 cases in our study 99.2% (n=351/354) were
tested no more than two days prior to admission. Admission trends across the study
period are shown in Figure 1. Nine of the 354 hospitalised infants tested positive for
either COVID-19 or influenza (along with RSV the respiratory viruses most frequently
tested for in hospitalised infants) in the 14 days prior to, or 2 days after, admission.
High numbers of early vaccinations were driven by a (front-loaded) catch-up
programme, where all pregnant women over 28 weeks of gestation on August 12,
2024 were offered vaccination at the start of the campaign. RSV-related hospital
admissions peaked in late November 2024, consistent with reported RSV incidence
reaching very high levels (defined as incidence greater than 327.7 per 100,000) for
those aged under one year in weeks 47 and 49.2

354 RSV-related LRTI hospital admissions (cases) were identified and matched to
3,511 controls. Five of the 354 cases could not be matched to 10 controls due to
insufficient availability of eligible controls meeting the matching criteria. Among the
controls, 33 later became cases. The median age of cases at RSV-related LRTI
admission was 52.5 days (IQR 34-68 days) (Table 1). The median gestational age at
birth was 39 weeks (IQR 38-40 weeks) (Table 1) for both cases and control.
Compared to controls, cases were significantly more likely to be born to pregnant
women who smoked, had previous births, or lived in areas of higher deprivation

(p < 0.001). Additionally, a significantly higher proportion of cases were unvaccinated
against RSV (82.8%, 293/354) compared to controls (50.9%, 1,788/3,511; p < 0.001;
Table 1). Median gestational age at vaccination was 31 weeks among cases (IQR:
28-34 weeks) and 30 weeks IQR: 28-33 weeks) among controls (Table 1).

Among infants aged <90 days, maternal RSV vaccination (>14 days before delivery)
was associated with a VE against RSV-related LRTI hospital admissions of 82.0%
(95% CI: 74.7-87.1) (Figure 2, Appendix Table 3, p5). This translated to 219 (95% CI:
189-243) RSV-related LRTI hospitalisations averted in babies aged <90 days over
the study period.
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Our results showed significant protection for pre-term infants, with a VE of 89.7%
(95% ClI: 54.6-97.7) against RSV-related LRTI admissions. VE among infants with
sub-optimal immunisation was 28.6% (95% CI: -20.5-57.7) against RSV-related LRTI
admissions, signalling no clear protective effect within this group.

To test the robustness of results from the nested case/control design, these analyses
were repeated using a retrospective matched cohort design. There were 231 RSV-
related LRTI admissions in infants aged <90 days identified in the retrospective
matched cohort design. Compared to the nested case-control design this analysis
was based on fewer RSV-related LRTI admissions, with most of the missing
admission in unvaccinated babies whose mothers were not selected in the matching
process. RSV-related LRTI admissions for these matched pairs are shown in
Appendix Table 5, p6. Using a Cox’s proportional hazards model (Appendix Table 6,
p6), we found that the adjusted VE for vaccinated pregnant women was 81.0% (95%
Cl: 68.6-88.5). No significant VE was observed in pregnant women with sub-
optimally immunisation (-28.6%, 95% CI: -224.5-49.0).

Results were consistent using a broader definition of RSV-related admission with a
respiratory (as opposed to an LRTI only) diagnosis (Appendix Table 4, p5;
vaccinated VE 79.8% (95% Cl: 72.4-85.2), vaccinated term VE 78.7% (95% CI: 70.6-
84.5) pre-term VE 89.4% (95% CI: 63.1-97.0) infants and sub-optimal immunisation
VE 36.1% (95% CI: -6.1-61.4)).

Discussion

This national, population-based study provides the first real-world evidence of
maternal RSV VE against RSV related hospitalisation in infants at a population level.
The RSVpre-F vaccine showed significant protection against RSV LRTI related
admissions in infants aged <90 days, reducing the risk of hospitalisation in the
vaccinated group by 82.0% (95% CI: 74.7-87.1) compared to the unvaccinated
group. From this, we estimated that 219 (95% CI: 189-243) RSV-related LRTI
hospitalisations were averted over the study period. Further, we have shown for the
first time that the RSV vaccine provided significant protection against RSV related
hospitalisation in preterm babies < 37 weeks gestation (VE 89.7%, 95%CI: 54.6-
97.7), and that there was no clear protective VE against RSV related hospitalisations
in infants whose mothers were vaccinated fewer than 14 days of giving birth (VE
28.6%, 95% CI: -20.5-57.7).

A key strength of this study was the availability of high-quality, linked electronic
health records on vaccination, pregnancy outcomes, hospitalisation, and pathogen
testing covering the maternal and infant population. Scotland’s robust clinical data
systems comprehensively capture all recognised pregnancies, births,
hospitalisations, and vaccination records, enabling accurate identification of maternal
vaccination status and eligible mother-infant pairs. These high-quality data minimise
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bias and support reliable, population-level insights. Engagement with antenatal care
services in the UK is also consistently high; however, disparities persist in the timing
of initial appointments, with women from more deprived areas less likely to attend
within the recommended gestational window.?3

Our findings are consistent with existing published studies, including a meta-analysis
of three maternal RSV vaccine trials reporting pooled efficacy of 81.9% (95% CI:
56.8-92.4) against RSV-related severe LRTI in infants under three months of age.?*
Findings from two multicentre case—control studies conducted in Argentina during
the 2024 RSV season reported similar results despite a seasonal vaccination offer in
Argentina compared to a year-round offer in Scotland. One prospective study
reported a VE of 78.7% (95% CI: 51.4-90.7) against RSV-related hospitalisations in
infants under three months.'® The BERNI study found a VE of 78.6% (95% Cl: 62.1—
87.9) against LRTI leading to hospitalisation in the same age group.' A UK multi-
centre test-negative case-control study reported a VE of 72% (95% CI: 48—-85)
against RSV-associated ALRI hospitalisation in infants whose mothers were
vaccinated more than 14 days before delivery, during the 2024/25 RSV season.'®
The consistency of these findings across diverse geographical settings and study
designs reinforces the robustness of maternal RSV vaccination as an effective
strategy to prevent severe RSV disease in early infancy.

Our findings also support the immunogenicity of maternal RSV vaccination from 28-0
weeks’ gestation — earlier than the 32-0 to 36-6 week window recommended in
countries such as Argentina and the USA that presumably aims to minimise any
theoretical risk of preterm birth.'3'# In Scotland, pregnant women who do not receive
the RSV vaccine at 28 weeks can still be vaccinated later in pregnancy but this
earlier window enables sufficient time for antibody development and transplacental
transfer to occur, maximising neonatal protection, particularly for infants born
prematurely. Current policy is not looking to bring forward the vaccination offer from
28-0 weeks as preterm birth before 32-0 weeks is rare. Ongoing safety monitoring,
however, is also required to investigate as yet inconclusive signals of increased
preterm birth.2%26 These investigations are beyond the scope of this study, but future
analyses are planned using Scottish data.

Our results also demonstrate protection in preterm infants, a group at higher risk of
severe RSV disease. While maternal vaccination appears effective in this population,
further research is needed to assess durability of protection for the infant. This is
particularly important given that Scotland has recently approved the use of
nirsevimab, a long-acting monoclonal antibody for passive immunisation that offers
additional protection as a one-off immunisation against RSV in very premature
infants born before 32-0 weeks as a complement to the maternal vaccination
strategies.?’
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We have also shown here that sub-optimal immunisation is not associated with
significant protection, reinforcing the importance of timely administration to establish
full protection. Immunological evidence supports vaccination at least five weeks
before delivery to optimise antibody transfer.?® These findings validate Scotland’s
policy of offering RSVpreF from 28-0 weeks’ gestation and highlight the need for
clear guidance to ensure timely uptake.

Despite the demonstrated effectiveness, vaccine uptake during the study period was
modest at 50.2% (n=13,842/27,565), mirroring rates in England, but higher than
those in Wales.?®3° Further research is planned to analyse vaccine uptake in
Scotland and will investigate inequalities. To optimise the public health impact of
maternal RSV vaccination, efforts should focus on increasing uptake well before the
early winter peak in RSV rates, since offer of vaccination at 28-0 weeks can
introduce up to a 12-week gap between uptake and birth, when the benefits from
passive protection are most needed.

Limitations of this study include its restriction to a single RSV season, which
precludes analysis of the duration of protection and potential variation in VE across
different seasons. Although we examined outcomes in preterm infants, numbers
were insufficient to differentiate between very and moderately preterm births. Future
studies are planned to investigate both effects by carrying out cumulative analyses
over multiple seasons, and by combining data with other UK nations to increase
sample sizes. Larger sample size would also enable further analysis of RSV-related
hospitalisations by outcome. In this study we were also unable to account for
breastfeeding practices, maternal health behaviours, and differential access to
healthcare services, which may influence vaccine uptake, susceptibility to RSV and
healthcare-seeking behaviour. Some of these factors could be explored in future
studies. A further limitation is that individual-level prescribing data for Palivizumab
across Scotland were not available; however, in two Scottish health boards with
data, representing approximately one third of the population of Scotland, only 0.43%
(n=43/9,926) of the eligible cohort received Palivizumab. Assuming this rate is
representative of the wider Scottish population, and its provision restricted to preterm
or at-risk infants,'? any effect would be confined to the preterm subgroup and is
unlikely to have materially influenced our overall VE estimates (Appendix material 1,
p6). Finally, estimates of hospitalisations averted did not account for wider
population-level transmission dynamics following the introduction of the vaccination
programme. Although more sophisticated modelling would be needed to refine these
estimates, the impact is likely to be small given the targeted nature of the
programme and current uptake levels.

Our findings demonstrate that maternal RSV vaccination provides substantial
protection against RSV-associated hospitalisation in infants during the first 90 days
of life, a period of heightened vulnerability. The vaccination programme has the
potential to avert hundreds of further RSV-associated hospitalisations in infants
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annually in Scotland if coverage can be improved. Continued efforts to raise
awareness, address barriers to access, and support maternal RSV vaccination in
routine antenatal care are vital to maximising the full public health impact of this
immunisation programme.
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Figure 1: Maternal RSV vaccination and RSV-related LRTI hospital admissions among infants aged <90 days in Scotland,
August 12, 2024 to March 31, 2025

Figure 2: Forest plot of maternal RSV VE (%) against RSV-related LRTI hospitalisation in infants aged <90 days
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