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UK: results of a multicentre, test-negative, case-control
study
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Summary

Background Respiratory syncytial virus (RSV) is the leading cause of acute lower respiratory infections (ALRI) in
infants younger than 6 months globally. A maternal bivalent RSV prefusion F (RSVpreF) vaccine was introduced to
the UK in late summer in 2024 (August 12 in Scotland and September 1 in England), with all pregnant women at
28 weeks or more of gestation eligible for vaccination. We aimed to understand RSVpreF vaccine effectiveness in a
real-world setting.

Methods We conducted a multicentre, test-negative, case-control study to analyse the vaccine effectiveness of maternal
RSVpreF vaccination against the primary outcome of hospitalisation (ie, admission to hospital) for RSV-associated
ALRI in infants. Patient and public involvement from a group of parents informed the study protocol design. Included
patients were infants with ALRI born after Aug 12, 2024 (Scotland), and Sept 1, 2024 (England), and therefore had
mothers eligible for maternal vaccination, who were admitted to 30 hospital sites across the UK from Sept 30, 2024,
to Jan 20, 2025, and tested for RSV. Infants were followed up until hospital discharge or death as an inpatient. Primary
vaccine effectiveness of maternal RSVpreF vaccination against RSV-associated hospitalisation was calculated with the
use of a conditional logistic regression adjusted by site, calendar month of hospital attendance for the infant, age,
preterm birth, and sex.

Findings We included 537 mother—infant pairs, in whom there were 391 RSV-positive infant cases (median age
1-63 months [IQR 0-94-2-26]) and 146 RSV-negative infant controls (1-41 months [0-77-2-03]). Of 537 recruited
infants, 297 (55%) were male and 240 (45%) were female. Ethnicity data were available for 533 mothers, of whom
434 (81%) self-identified as White. The mothers of 73 (19%) RSV-positive cases and 60 (41%) RSV-negative controls
had received RSVpreF vaccine before delivery. The adjusted effectiveness of maternal RSVpreF vaccination for
preventing infant hospitalisation was 58% (95% CI 28-75) for infants whose mothers were vaccinated at any time
before delivery and 72% (48-85) for infants whose mothers were vaccinated more than 14 days before delivery
(39 [11%)] of 357 RSV-positive cases vs 43 [33%] of 129 RSV-negative controls).

Interpretation In the real-world setting of the first season of vaccine implementation in England and Scotland,
maternal RSVpreF vaccination was effective and equivalent to trial settings in reducing the risk of hospitalisation in
infants with RSV-associated ALRI.

Funding National Institute for Health and Care Research, The Wellcome Trust, and Imperial College London.
Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction However, since 2023, two treatment options have been

Respiratory syncytial virus (RSV) is the most common
cause of hospitalisation (ie, admission to hospital) for
respiratory disease in infants globally. Every year in
infants aged 0-6 months old there are an estimated
1-4 million hospital admissions due to RSV-associated
acute lower respiratory infection (ALRI) and 45700 RSV-
attributable deaths,' with most of the morbidity and
mortality concentrated in low-income and middle-
income countries (LMICs). Direct vaccination against
RSV has faced historical and more recent challenges.?

available for the prevention of RSV in term-born infants.
The first option is nirsevimab, a long-acting monoclonal
antibody, which has shown efficacy in randomised
controlled trials (RCTs)** and equivalent effectiveness in
several real-world settings.”* The other option is the
maternal bivalent RSV prefusion F protein (RSVpreF)-
based vaccine, which showed efficacy of 68%
(99-17% CI 16-90) in preventing hospitalisation in the
first 90 days after birth, and 57% (10-81) within 180 days
after birth, in an RCT At present, the higher costs of a
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Research in context

Evidence before this study

After the publication of evidence for the efficacy of maternal
respiratory syncytial virus (RSV) bivalent prefusion (RSVpreF)
vaccination in preventing RSV disease in infants, RSVpreF
vaccination has been recommended for pregnant individuals in
several northern and southern hemisphere countries. RSVpreF
maternal vaccination was introduced in the UK in the late
summer of 2024, with all pregnant individuals at a gestation of
28 weeks or more eligible for vaccination. We searched PubMed
using the terms (RSV AND maternal AND vaccin*) on

March 13, 2025, with no date or language restrictions. We
identified three randomised controlled trials (RCTs) of different
RSV fusion protein-based vaccines in pregnant women. One RCT
(Prepare) did not meet the prespecified success criterion for
efficacy, and another (RSV MAT-009) halted enrolment due to an
imbalance of preterm births in the vaccine group compared with
that in the placebo group. A final phase 3 clinical trial (MATISSE)
assessed the efficacy of maternal RSV vaccination in preventing
RSV-related hospitalisation (ie, admission to hospital) at 90 days
and 180 days after birth. The study reported a vaccine efficacy

of 68% (99-17% C1 16-90) and 57% (10-81) at days 90 and 180,
respectively. Four papers have reported efficacy from the
MATISSE trial: results from a prespecified interim analysis
(aforementioned results), a substudy for outcomes in Japan, a full
report of outcomes at the study conclusion, and a report
examining preterm birth frequency and associated outcomes. No
studies were identified that reported the real-world effectiveness
of maternal RSVpreF vaccination in preventing infant
hospitalisation.

long-acting monoclonal antibody are likely to limit its
introduction to LMICs.® However, a lower cost, effective
maternal RSV vaccination, which could be incorporated
into routine maternal vaccination schedules, has great
promise for reducing the burden of RSV disease in
infants globally.

In the late summer of 2024 the UK, following the USA
and Argentina® introduced year-round maternal RSV
vaccination into its routine immunisation schedule, with
vaccination recommended as soon as possible after
28 weeks of gestation.’ At the start of the programme, the
vaccine was offered to all pregnant individuals at a
gestation of 28 weeks or more, with eligibility for
vaccination until delivery.® In the UK in a typical year,
RSV cases in infants start to increase in September or
October, peak in December or January, and then
decrease;" RSV seasonality is similar in England” and
Scotland.” During the time of vaccination roll-out, the
post-licensure real-world effectiveness of maternal RSV
vaccination in the prevention of RSV-associated ALRI
remained unclear.

Our aim was to assess the real-world effectiveness of the
newly introduced maternal RSVpreF vaccine in preventing
RSV ALRI hospitalisation in infants by leveraging a

Added value of this study

We conducted this multicentre test-negative study, based on a
published study-specific protocol, which included a prespecified
analysis plan, to evaluate maternal RSVpreF vaccine
effectiveness in a high-income setting. We assessed the
effectiveness of maternal vaccination for the prevention of
RSV-associated hospitalisation for acute lower respiratory
infection (ALRI). The adjusted effectiveness of maternal
RSVpreF vaccination for preventing infant hospitalisation was
72% (95% Cl 48-85) for infants whose mothers were
vaccinated more than 14 days before delivery, and

58% (28-75) for infants whose mothers were vaccinated at any
time before delivery.

Implications of all the available evidence

This early assessment of vaccine effectiveness using a
test-negative design shows that, in the context of an RSVpreF
vaccine roll-out, maternal vaccination was effective in reducing
the risk of hospitalisation in infants with RSV-associated ALRI.
The results support those from MATISSE and should be helpful
for the many countries considering the adoption of universal
maternal vaccination for RSV. Our findings highlight that
maternal RSV vaccination campaigns should begin before the
start of the RSV season, to maximise uptake, and so that
mothers receive the vaccine in time for the generation and
transplacental transfer of protective anti-RSV antibodies before
birth.

pre-established UK-wide clinical research programme
(BronchStart*”, renamed BronchStop for this vaccine
effectiveness substudy). As secondary objectives, we aimed
to understand vaccine effectiveness in infants born more
than 14 days after maternal vaccination, and to compare
in-hospital outcomes in maternally vaccinated and
unvaccinated RSV-positive infants.

Methods

Study design

We conducted a national multicentre prospective, test-
negative case-control study nested in a previously
established national multicentre cohort study to assess
the effectiveness of maternal RSVpreF vaccination
against hospitalisation for RSV-associated ALRI among
infants born to vaccine-eligible pregnant mothers. A test-
negative design was chosen because this reduces the
chance of bias, including collider bias* due to differential
health care-seeking behaviours.”

The BronchStart-Stop clinical research programme is
delivered by the Paediatric Emergency Research in the UK
and Ireland (PERUKI) Network. The study-specific
protocol, which included a prespecified analysis plan,
has been previously published.® Patient and public
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involvement was sought from parents in the development
of this nested study protocol, specifically to inform data
collection and consent procedures. The study was
submitted for Integrated Research Application System
(IRAS) approval with University Hospitals of Leicester
NHS Trust as the study sponsor (IRAS ID 297802), and
received ethics approval from The London City & East
Research Ethics Committee (REC reference 21/HRA/1844)
on Aug 8, 2024. Informed consent was obtained from each
infant participant’s mother, either in person or over the
telephone.

UK maternal vaccination programme

For the 2024-25 RSV season, the governments of the
four countries within the UK recommended year-round,
free-of-charge administration of the RSVpreF vaccination
to pregnant women at a gestation of 28 weeks or later,
from Aug 12 in Scotland”® and Sept 1 in England®
(gestational age was determined based on an ultrasound
scan conducted at 10-14 weeks of pregnancy).” After
what was effectively a catch-up campaign for the first
months of the programme, when all pregnant women
were eligible for vaccination up until the time of delivery,”
pregnant women were subsequently offered the RSVpreF
vaccination at as close as possible to 28 weeks of gestation
as part of the routine, year-round maternal immunisation
schedule. Nirsevimab was not available in the UK during
the study period.

Study participants

In this test-negative study, we recruited infants (and their
mothers) born after Aug 12, 2024 (Scotland) or Sept 1, 2024
(England; (the same dates as the commencement of RSV
maternal vaccination in the two countries) admitted to
30 hospital sites across the UK from Sept 30, 2024,
onwards. Eligible infants could therefore be aged between
0 and 5 months, depending on geographical location and
birth date. Eligible infants were those with a clinician-
assigned diagnosis of bronchiolitis (defined as cough,
tachypnoea, or chest recession, and wheeze or crackles on
chest auscultation), lower respiratory tract infection
(clinician diagnosis), or first episode of wheeze." All
participating sites had the capacity to undertake overnight
paediatric admissions. At all participating centres, all
infants admitted with one of these diagnoses received
testing for RSV as per their usual hospital admission
protocol and UK-wide Royal College of Paediatrics and
Child Health guidance® in all cases using real-time
reverse transcription polymerase chain reaction or
equivalent testing (full details on testing by site are in the
appendix [p 3]). Test-positive infants were defined as those
admitted with a positive RSV test. Test-negative infants
were defined as those admitted who tested negative for
RSV. Infants who had previously received palivizumab as
part of routine clinical care, or the long-acting monoclonal
antibodies nirsevimab or clesrovimab as part of a clinical
trial, were excluded from the study.

Procedures

We collected data on infant demographic characteristics
including sex (as reported in the infant's medical
records), Index of Multiple Deprivation (a marker of
socioeconomic status) using home postcode, gestation at
birth, and other comorbidities known to be risk factors
for severe RSV disease (ie, chronic lung disease of
prematurity, congenital heart disease, and neuromuscular
disease), length of hospital admission, highest level of
care received, and respiratory support administered.
Preterm birth was defined as birth at less than 37 weeks
of gestation as per the WHO definition.” Paediatric
intensive care, including access to invasive mechanical
ventilation, is available free-of-charge to all children in
the UK, either in-hospital (if this has a paediatric critical
care unit) or via a paediatric critical care transfer team.
Infants recruited were followed up until discharge from
hospital or death, if this occurred as an inpatient. Data on
self-reported maternal ethnicity, breast-feeding status,
and maternal immunisation status were collected.
Additionally, consent was sought to access maternal
medical records to ascertain RSVpreF and pertussis
immunisation status (pertussis vaccination is offered at
20 weeks of gestation”), and for RSVpreF date of
vaccination. In order to ascertain this exposure, maternal
medical records were accessed either locally by research
staff, or centrally when they were unable to do so.
However, difficulties in discriminating between cases
where the vaccine had not been given, and it might have
been given but not documented, meant that formal
documentation of vaccination status could not be
determined for a proportion of participating mothers;
these cases were disregarded for the vaccine effectiveness
analysis. Data were entered using the validated online
data entry software REDCap (Research Electronic Data
Capture tools”) using the clinical report forms provided
in the study protocol.® REDCap is hosted on the
University Hospitals Bristol and Weston NHS
Foundation Trust secure server, which is accessible on
the Health and Social Care Network that is managed by
NHS England.

Outcome and exposure measures

The primary outcome was infant hospitalisation with
RSV-associated ALRI. The treatment exposure was
maternal RSVpreF receipt status before birth among
both cases and controls. Additionally, in keeping with
the analyses conducted in the MATISSE RCT” we
performed a prespecified vaccine effectiveness analysis
for the subgroup of infants whose mothers had received
RSVpreF more than 14 days before birth; this time
period is considered to allow for the maternal generation
of anti RSV pre-F IgG, and transplacental transfer of
this IgG® (although a longer time period may be more
beneficial).” We also performed prespecified subgroup
analyses comparing hospitalised vaccinated and
unvaccinated RSV-positive cases according to highest
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For more on the recruitment
data see https://bronchstop.
netlify.app/

level of care afforded (high-dependency unit or
paediatric intensive care unit), and respiratory support
administered (low-flow oxygen, high-flow oxygen,
continuous positive airway pressure, or invasive
mechanical ventilation).

Statistical analysis

Effectiveness of the RSVpreF maternal vaccine against
RSV-associated hospitalisation was assessed using a
test-negative design, comparing odds of vaccination
among infants who were RSV positive (cases) with
those who were RSV negative (controls). To determine
if the study was feasible, initial sample size calculations
were based on the precision of the vaccine effectiveness
estimated by the test-negative design, as recommended
by WHO and implemented using their vaccine
effectiveness calculator.”® At the time of sample size
calculations, the most up-to-date estimate of maternal
vaccine coverage of the combined inactivated tetanus,
diphtheria, and acellular pertussis vaccine (also known
as Tdap) was just less than 60% in England® due to
anticipated logistical challenges in the first months of
immunisation roll-out, and we assumed maternal RSV
vaccine coverage could be as low as 30% in the first
season. Assuming the true vaccine effectiveness for
RSV-associated hospitalisation among infants was 70%,
this method predicted the study would need to recruit
145 RSV-associated hospitalisations, with 1:1 case:control
matching to reach a precision width of 40% (£20%) for
the vaccine effectiveness.

However, recognising that effectiveness might not
match efficacy, and that vaccine coverage was likely to be
highly dynamic due to the vaccine roll-out, we used
an alternative method (epiR:epi.sscc®) to draw up
contingency tables for different levels of vaccine uptake
and effectiveness (appendix p 4). To then determine the
number of our sites we would require for recruitment of
participants in this new study, we used data from the
previous BronchSTART season (2023-24) to simulate
likely recruitment cohorts for a range of number of sites,
vaccine coverage, and vaccine effectiveness. This
approach ensured we would have enough sites such that
we would reach the targeted recruitment before the end
of the RSV season and that our analysis methods would
have power to account for any adjustment variables.
Weekly analysis of the dataset was undertaken with
calculation of vaccine effectiveness using recruitment to
that date; recruitment was completed when the estimate
of vaccine effectiveness had stabilized over 2 consecutive
weeks.”

The primary effectiveness of maternal RSVpreF
vaccination against RSV-associated hospitalisation in
infants was estimated using conditional logistic
regression. Vaccine effectiveness was calculated using
the following equation:

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

Identification of potential confounders was based on the
use of a directed acyclic graph® (appendix p 5). This
analysis was adjusted by site, calendar month of
attendance, age of younger than 3 months, preterm birth,
and sex. Adjustment by site and calendar month of
hospital attendance for the infant was used to allow for
geographical and temporal differences in maternal
vaccine uptake.

To look for evidence of confounding or other
unmeasured sources of bias due to our analysis method,
we also calculated the effectiveness of maternal pertussis
vaccination against admission with RSV bronchiolitis
adjusting for the same factors. Demographic variables
for cases and controls were compared using a Wilcoxon
rank sum test, a Pearson’s ¥2 test or a Fisher’s exact test.
Clinical outcomes in maternally vaccinated versus
unvaccinated RSV-positive cases were compared using a
Wilcoxon rank sum test, Pearson’s ¥2 test or a Fisher’s
exact test as an exploratory analysis. The prespecified
subgroup analysis looking at vaccine effectiveness in
those infants whose mothers had received RSVpreF
more than 14 days before delivery was conducted in the
same manner as the main analysis but excluding (on the
basis of maternal vaccination date and infant date of
birth) recruits whose mothers were vaccinated less than
14 days before birth. For prespecified subgroup analyses
examining vaccine effectiveness for preventing RSV-
associated illness requiring different levels of respiratory
support and high-dependency unit or paediatric intensive
care unit admission, estimates were made using the
screening method to calculate the vaccine effectiveness.”

All statistical tests were two-sided, and p<0-05 was
considered to indicate statistical significance; p values
were not adjusted for multiplicity. CIs were calculated
as 95% unless otherwise stated. The widths of the CIs
have not been adjusted for multiplicity and should not be
used in place of hypothesis testing. Statistical analyses
were carried out with the use of R software version 4.4.1.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results

Throughout the recruitment period, due to the sharp
increase in RSV positivity from October to December, 2024,
RSV-positive cases consistently outnumbered RSV-
negative controls, as seen on our live recruitment
dashboard. Recruitment commenced Sept 30, 2024, and
was completed on Jan 20, 2025. By this point, RSV activity
in English hospitals had decreased to baseline level
according to the UK Health Security Agency weekly
respiratory virus surveillance report.”® During the study
period, 655 infants were recruited to the study across the
30 study sites (appendix p 3). Of these, one infant was
excluded Dbecause palivizumab had been previously
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received, 84 infants were excluded because maternal
vaccination status was not available from medical records,
27 infants were excluded because RSV testing results were
not available, and six infants were excluded because
complete clinical information was not available (figure).
391 RSV-positive infants and 146 RSV-negative infants
were included in the analysis. None of the infants recruited
died while being an inpatient.

The characteristics of the cases and controls are shown
in table 1. Of 537 recruited infants, 297 (55%) were male
and 240 (45%) were female. Sex ratios were similar in
cases and controls (p=0-81) and the median age at
hospitalisation was similar for both groups: 1-63 months
(IQR 0-94-2-26) for the RSV-positive cases and
1-41 months (0-77-2-03) for the RSV-negative controls
(p=0-073). Congenital heart disease was more common
in controls (six [4%) of 146) than cases (four [1%] of 391;
p=0-028). Disease was more severe in cases than
controls: they were more likely to receive supplemental
oxygen (287 [73%)] of 391 cases vs 62 [42%)] of 146 controls;
p<0-0001) and to be admitted to paediatric intensive care
(37 [10%] of 391 cases versus six [4%] of 146 controls;
p=0-042). Of the 533 mothers for whom data were
available, 434 (81%) self-identified as White: 317 (82%) of
387 mothers of cases, and 117 (80%) of 146 mothers of
controls (p=0-64).

The mothers of 73 (19%) RSV-positive cases and
60 (41%) RSV-negative controls had received RSVpreF
vaccine before delivery. Once adjusted for site and
month, sex, aged younger than 3 months, and preterm
birth, the estimated adjusted effectiveness of maternal
RSVpreF vaccination was 58% (95% CI 28-75). Pertussis
vaccination was used as a negative control to identify
potential residual confounding. We found that pertussis
vaccination did not protect against RSV hospitalisation
and the adjusted vaccine effectiveness was 25% (95% CI
~20t0 53).

We conducted a prespecified subgroup analysis to look
at vaccine effectiveness in infants born to mothers more
than 14 days after receipt of RSVpreF. In this cohort, a
maternal RSVpreF vaccine had been received more than
14 days before delivery in 39 (11%) of 357 RSV-positive
cases and 43 (33%) of 129 RSV-negative controls. The
adjusted vaccine effectiveness (adjusted for site, month,
sex, aged younger than 3 months, and preterm birth) of
maternal RSVpreF vaccination for this cohort was 72%
(95% CI 48-85). In a predefined exploratory analysis,
clinical outcomes amongst RSV-positive infants whose
mothers were RSV vaccination recipients more than
14 days before delivery were compared with outcomes for
those with unvaccinated mothers (table 2). RSVpreF
vaccination more than 14 days before delivery was not
associated with a significantly different length of
stay (p=0-87), risk of receiving high-flow nasal cannulae
respiratory support (p=0-43), risk of invasive mechanical
ventilation (p=0-41), or risk of admission to paediatric
intensive care unit (p=0-38).

1012 infants born after Aug 12, 2024
(Scotland), or Sept 1, 2024 (England),
admitted to participating sites with a
clinician-assigned diagnosis of
bronchiolitis or LRTI and screened for
eligibility

357 mother-infant pairs not recruited
111 mothers declined participation

196 mothers were uncontactable
50 not recruited for other reasons

A 4

655 mother-infant pairs recruited

118 mother-infant pairs excluded
84 incomplete maternal
vaccination data
27 no RSV testing data available
6 incomplete clinical information
1 received palivizumab

v v

391 RSV-positive cases were 146 RSV-negative controls
included in the final were included in the
analysis final analysis

Figure: Study population

RSV test-positive case patients were infants born after Aug 12, 2024 (Scotland),
or Sept 1, 2024 (England), who were hospitalised with a clinician-assigned
diagnosis of bronchiolitis or LRTI between Sept 30, 2024, and Jan 20, 2025, at
the BronchStop recruiting sites. RSV test-negative control patients were infants
with the same diagnoses presenting to the same recruiting sites. LRTI=lower
respiratory tract infection. RSV=respiratory syncytial virus.

Vaccine effectiveness estimates were performed
comparing clinical outcomes for RSV-positive infants
whose mothers were vaccinated more than 14 days before
delivery with unvaccinated infants, using the screening
method. The unadjusted vaccine effectiveness of
maternal RSVpreF vaccination in preventing RSV-
associated ALRI requiring high-flow nasal cannulae
support was 71% (95% CI 47-85; 18 [13%] of 144 cases
vs 43 [33%)] of 129 controls), and the unadjusted vaccine
effectiveness of maternal vaccination in preventing
RSV-associated paediatric intensive care admission
was 64% (1-87; five [15%)] of 33 cases vs 43 [33%] of
129 controls), although this analysis was limited by the
small number of patients.

Discussion

In this study, we estimated the postlicensure
effectiveness of the RSVpreF maternal vaccine against
hospitalisation for RSV-associated ALRI and found an
overall effectiveness of 58% (95% CI 28-75), which
increased to 72% (48-85) when limiting the analysis to
infants who had been born more than 14 days after
maternal receipt of RSVpreF. Our results are in a real-
world setting and show similar effectiveness when
measured at 14 days after vaccination to those seen in the
MATISSE trial” which found vaccine efficacy to
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Demographic and clinical characteristics

Age at admission, months
Sex

Male

Female
Gestation at birth

Born at term

Born preterm (<37 weeks of gestation)
Risk factor for severe bronchiolitis

Chronic lung disease of prematurity

Congenital heart disease
Neuromuscular disease
Maternal age, years
Unknown maternal age
Maternal ethnicity
White
Non-White
Unknown
Maternal breastfeeding
Yes
No
Unknown
Maternal SES quintile
1

2
3
4
5
Unknown
Maternal pertussis vaccination
Yes
No
Unknown
Clinical findings
Supplemental oxygen use

Respiratory support

High flow nasal cannulae

Continuous positive airway pressure

Invasive ventilation

Level of care

High-dependency unit admission

Paediatric intensive care unit admission

RSV-positive cases RSV-negative controls p value*
(n=391) (n=146)
1.63(0-94-226)  1-41(0-77-2:03) 0-073
0-81
215/391 (55%) 82/146 (56%)
176/391 (45%) 64/146 (44%)
017
349/391 (89%) 124/146 (85%)
42/391 (11%) 22/146 (15%)
0/391 0/146
4/391 (1%) 6/146 (4%) 0-028
0/391 1/146 (1%) 027
31.5(27-7-34-6) 31.8(28.5-35-3) 0-44
52 23
064
317/387(82%) 117/146 (80%)
70/387 (18%) 29/146 (20%)
4 0
015
157/389 (40%) 69/146 (47%)
232/389 (60%) 771146 (53%)
2 0
. . 0-19
118/372 (32%) 30/138 (22%)
71/372 (19%) 25/138 (18%)
51/372 (14%) 21/138 (15%)
76/372 (20%) 34/138 (25%)
56/372 (15%) 28/138 (20%)
19 8
260/368 (71%) 107/139 (77%) 016
108/368 (29%) 32/139 (23%)
23 7
287/391 (73%) 62/146 (42%) <0-0001
157/391 (40%) 25/146 (17%) <0-0001
43/391 (11%) 3/146 (2%) 0-0010
20/391 (5%) 5/146 (3%) 0-41
54/391 (14%) 8/146 (6%) 0-0072
37/391 (10%) 6/146 (4%) 0-042
Data are median (IQR), n, or n/N (%). Denominators differed based on patients with available data. SES=Socioeconomic
Status (quintile 1 is the most socioeconomically deprived group, quintile 5 the least socioeconomically deprived
group). *Generated using Wilcoxon rank sum test, Pearson’s x* test, or Fisher's exact test.

Table 1: Characteristics of the included case patients and control patients

be 68% (99-17% CI 16-90) with respect to RSV-associated
hospitalisation within 90 days after birth, and
57% (10-81) within 180 days after birth.

The most likely reason for the discrepancy between the
results of the main analysis and the subgroup analysis is

Mother Mother p value*
unvaccinated vaccinated
(n=318) >14 days before
delivery (n=39)
Length of admission, days 3(2-5) 4 (1-6) 0-87
Nasogastric feeds 206 (65%) 24 (62%) 0-69
Intravenous fluids 81 (25%) 15 (38%) 0-084
Low-flow oxygen 200 (63%) 21 (54%) 027
High-flow nasal cannulae 126 (40%) 18 (46%) 043
Continuous positive 35 (11%) 7 (18%) 0-20
airway pressure
Invasive mechanical 14 (4%) 3 (8%) 0-41
ventilation
High-dependency unit 43 (14%) 7 (18%) 0-45
admission
Paediatric intensive care 28 (9%) 5 (13%) 038
unit admission
Data are n (%) or median (IQR). RSV=respiratory syncytial virus. *Generated using
Wilcoxon rank sum test, Pearson’s y* test, or Fisher's exact test.
Table 2: Comparison of clinical outcomes for RSV-positive infants with
unvaccinated mothers compared with RSV-positive infants with
mothers vaccinated more than 14 days before delivery

the initial catch-up nature of the vaccination campaign in
England and Scotland, with a proportion of mothers
receiving the vaccine too close to the time to delivery
for optimal generation and transfer of IgG mediated
immunity. A survey from England and Scotland
conducted as part of the BronchStop vaccine effectiveness
sub-study found that a large proportion of mothers (35%)
who had not received the vaccine disagreed or strongly
disagreed with the statement “the RSV vaccine was easy
for me to get”, highlighting the challenges of introducing
a routine immunisation programme at the same time
as a catch-up campaign.* A previous study suggested
that a longer period of up to 5 weeks from RSVpreF
administration to birth could provide better protection
for infants.” Ensuring that pregnant individuals can
access RSVpreF vaccination as soon as possible within
the regulatory-approved timeframe (from 28 weeks
gestation in the UK) and well before their estimated due
date should be a priority for policy makers.

Once hospitalised, outcomes for the infants of
vaccinated mothers who had received RSVpreF more
than 14 days before delivery were similar to those for
infants whose mothers had not been vaccinated.
Effectiveness data for nirsevimab showed a significant
reduction in both need for low-flow oxygen
supplementation and length of stay for RSV-positive
infants who had received nirsevimab, compared with
those who had not** Effectiveness data examining
in-hospital outcomes after palivizumab prophylaxis in
preterm infants and those with congenital heart disease
showed heterogenous results: palivizumab prophylaxis
showed variable associations with oxygen requirement,
length of stay, or invasive mechanical ventilation.” Given
the current paucity of evidence on in-hospital outcomes
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for RSV-positive infants after RSVpreF maternal
vaccination, our results provide useful information for
clinicians counselling the carers of infants with
vaccinated mothers who are admitted to hospital with
RSV disease. Once hospitalised, vaccination does not
appear to offer protection against more severe disease.
However, further studies with larger sample sizes will be
required to understand in more detail in-hospital
outcomes for infants whose mothers received RSVpreF
vaccination.

Our study has strengths and weaknesses. The large
number of recruiting sites (n=30) means that we have
probably captured a population that is representative of
England and Scotland as a whole, with a high proportion
of mothers recruited self-identifying as not being of
White ethnicity (18% of cases and 20% of controls). We
were able to recruit maternal participants from all
five socioeconomic quintiles, which provides reassurance
that the study population is representative of that of
England and Scotland as a whole. Consistent testing of
infants hospitalised with RSV as part of hospital protocols
reduced the risk of collider and other biases in affecting
the association between the exposure and the outcome;
this conclusion is supported by our demonstration of an
absence of vaccine effectiveness for the pertussis vaccine
against hospitalisation for RSV ALRI. We were able to
collect detailed information on in-hospital outcomes for
recruits and demonstrate equivalent in-hospital
outcomes for maternally vaccinated and unvaccinated
infants once admitted: this observation has implications
for clinicians and carers, and the cost-effectiveness of
future vaccination campaigns.

Our study has some limitations. First, the study was
not designed to assess safety and so cannot
independently inform the observed safety signal
between RSV maternal vaccination and preterm birth.”
Second, the test-negative observational study design
does not allow for causal conclusions to be drawn;
therefore, further studies in other settings will be
needed to support our findings. Third, because the
effectiveness of maternal vaccination was assessed very
soon after the introduction of a national programme,
this limits the applicability of our findings to all settings;
results from this study might not be reflective of the
experience of RSV maternal vaccination as this becomes
more embedded in national programmes and a greater
proportion of infants are born more than 14 days after
maternal vaccination. Fourth, the timescale of our
observations limits the reporting of vaccine effectiveness
to infants younger than 6 months, and data continue to
be required for older children. However, this youngest
population of infants are those most susceptible to
severe RSV disease. Finally, the study was powered to
analyse the effectiveness of RSVpreF maternal
vaccination against RSV-associated hospitalisation with
ALRI for all recruited infants; as such, subgroup
analyses should be considered exploratory.

This study evaluating the effectiveness of RSVpreF
maternal vaccination within the first 5 months of
national implementation indicated that vaccination was
effective against RSV-associated ALRI leading to
hospitalisation. When analysis was restricted to infants
born to mothers who had received RSVpreF more than
14 days Dbefore delivery, vaccine effectiveness was
comparable to that seen in the randomised controlled
trial for RSVpreF.
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