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In 2021 we launched the BronchStart study, which collected
information on 17,899 presentations in children with serious 1 2
respiratory tract infections following the release of lockdown

restrictions. Our study informed the Joint Committee on Vaccination
and Immunisation’s decision to recommend the introduction maternal  (revision)
respiratory syncytial virus (RSV) vaccination, which was introduced in 21Jan 2022
the United Kingdom in August/September 2024.

version 2

version 1 v v
view view
Study question 19 May 2021
We modified our original protocol to conduct a United Kingdom-wide 1. Simon Drysdale =/, St George's University
assessment of maternal vaccination against RSV. Hospitals NHS Foundation Trust, London, UK

St George's, University of London, London,

Methods and likely impact ure

We will conduct a multi-centre study, utilising the PERUKI network
used in the original BronchStart study, to assess the effectiveness of
maternal vaccination using a test-negative study design. We will
gather detailed clinical information on children admitted with
bronchiolitis in the post-RSV vaccination era, and understand possible  Any reports and responses or comments on the
reasons for incomplete vaccine uptake.

2. Patrick K. Munywoki =, Centers for
Disease Control and Prevention, Nairobi,

Kenya

article can be found at the end of the article.
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1137893’ Amendments from Version 2

Author list: A number of new authors who have contributed to
the updated protocol have been included in this new version.

Abstract: This has been completely reworded to reflect the
methods of the BronchStop study.

Introduction: This has been updated to include an update on
the impact of the original BronchStart study, the decision to
introduce maternal RSV vaccination in the United Kingdom, and
the rationale for the BronchStop study.

Methods: This section has been updated to include details on
how the BronchStop study will be conducted, including sections
on sample selection, inclusion and exclusion criteria, sample size
collection, outcomes, data analysis plan, and the inclusion of
informed consent.

Extended data: These have been updated to include the consent
form for the BronchStop study, the patient information leaflet,
and the full RedCap codebook for the updated case report form.

Any further responses from the reviewers can be found at
the end of the article

Introduction

The BronchStart study'~ was launched in 2021, anticipating
an increase in serious respiratory infections in children fol-
lowing the release of lockdown measures implemented to
limit the spread of the Covid-19 pandemic. Since then it has
documented serious early life respiratory disease in the
United Kingdom for the past three years, collecting detailed
information bronchiolitis admissions, and feeding into the
Joint Committee for Vaccination and Immunisation (JCVI) deci-
sion to introduce widespread RSV immunisation to the UK.
Maternal RSV vaccination has now been recommended across
the United Kingdom, and was rolled out from August 12"
2024 (Scotland’) and September 1% 2024 (England®, Wales’,
Northern Ireland®) for pregnant women who are at a gestation
of 28 weeks or more.

Once vaccination is introduced, understanding vaccine effec-
tiveness (VE) will be a key clinical and policy priority. National
approaches to assessing VE are likely to be complicated by
data linkage methodological issues that will delay analy-
ses and release of data to well after the end of the winter RSV
season; equally these analyses will be unable to collect detailed
clinical information on demographics and outcomes for those
who have/have not been the recipients of maternal vaccina-
tion. In addition, they will not be able to understand barriers
to uptake of maternal RSV vaccination.

The aim of this update to the BronchStart protocol is to lever-
age the research infrastructure created for BronchStart to evalu-
ate effectiveness of RSV maternal vaccination in a real-world
setting during the first season (2024-2025) of maternal RSV
introduction in the UK. To achieve this the BronchStart proto-
col has been amended to include a test-negative design (TND)
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VE study. Below we list key modifications to the original pro-
tocol required to conduct a test-negative VE study, with an
embedded survey of mothers to understand potential barriers
to vaccine uptake.

Study protocol

The original study protocol' was structured in keeping with
the principles of the STROBE statement (strobe-statement.
org/). This update to the protocol details any changes made
to this original protocol for a study of maternal RSV vaccine
effectiveness (VE) in the 2024/2025 winter season.

Sample selection

A national multi-centre prospective observational cohort
study will be carried out under the auspices of the PERUKI
(Paediatric Emergency Research in the UK and Ireland)
Network’. All children meeting the inclusion criteria below
will be eligible for the vaccine effectiveness study, which will
be nested within the original study.

Inclusion criteria: The maternal RSV vaccine has been made
available to all pregnant mothers from August 12" 2024
(Scotland) and September 1% 2024 (England, Wales, Northern
Ireland). Therefore eligible participants will be infants born
after the August 12" 2024 (Scotland) or September 1st 2024
(England, Wales, Northern Ireland) admitted to a hospital with
clinical features of bronchiolitis (cough, tachypnoea or chest
recession, and wheeze or crackles on chest auscultation)',
lower respiratory tract infection (clinical diagnosis) or a first
episode of acute viral wheeze.

Exclusion criteria: Children with previous episodes of wheeze
responsive to bronchodilator, suggesting an underlying diag-
nosis of recurrent wheeze of early childhood; this is likely
to represent a much smaller patient group than the original
BronchStart study.

Data collection

We will collect data at two time points: baseline (date of pres-
entation to a participating hospital) and seven days later.
Informed consent will be sought from mothers of eligible
infants for permission to conduct a questionnaire, and access
their medical records for their immunisation status. Clinicians
identifying a case for inclusion will keep a local log of par-
ticipants that contain patient identifiable characteristics cross
referenced to a study number. An email after 7 days to the
submitting clinician will prompt data entry at this point.

Data on the vaccine effectiveness sub-study will be entered
to a secure online database (REDCap data capture tool)'"!”
(see below).

Variables to be measured

At baseline, data including patient demographics, presenting
characteristics, acuity and results from point of care virology
testing will be collected (see Supplementary File 1). An exter-
nal link will enable clinicians to enter a full postcode derived
index of multiple deprivation score for database entry.
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At 7 days data will include the infant’s length of stay (if this
is longer than 7 days, further reminder emails will be sent
on a weekly basis) highest acuity dependency (the ward they
were placed on if admitted: Observation Unit, Normal, High
Dependency or Intensive Care), whether care the patient was
discharged or died and (if obtained) what viruses were identified
by PCR (see Supplementary File 1).

RSV status will be identified by nasopharyngeal aspirate/swab
(NPA/NPS) tested by either (a) point of care testing (rapid
viral testing where available) at baseline presentation to
ED, or (b) by laboratory PCR testing, if either is performed
as part of standard care.

To understand factors associated with maternal RSV vac-
cine uptake, we consulted with a medical anthropologist (DI) to
design a questionnaire for mothers of infants participating in
the study. The final questionnaire included questions that
adhered to the principals of the Five 5C’s model*'* of vaccine
hesitancy, which posits that psychological antecedents such as
confidence, complacency, constraints, calculation, and collec-
tive responsibility influence vaccine uptake on an individual
level.

Sample size calculation

Two approaches were taken for sample size calculations: one
based on the WHO recommendations for the evaluation of
Covid-19 vaccine effectiveness'”, and a second simulating a
variety of different vaccine effectiveness and coverage rates
in the populations recruited in our previous studies, bootstrap-
ping our proposed analyses methods to determine the con-
fidence intervals we would obtain of the ‘known’ vaccine
effectiveness.

Calculations based on WHO recommendations for evalua-
tion of VE. Calculations were based on the precision of the
VE estimated by the test-negative design, as recommended by
the WHO, and implemented using their VE calculator'®. The
maternal vaccine coverage of Tdap is just under 60% in
England'” and maternal RSV vaccine coverage could be as
low as 30% in the first season. Assuming the true VE for RSV-
associated bronchiolitis/LRTI hospitalisation among infants
from birth through 6 months of age is 70%, the study would
need to recruit 145 RSV-associated hospitalisations, with 1:1
matching with test-negative controls to achieve a precision
width of 40% (+/-20%) for the VE.

Calculations based on varying assumptions. Using an alter-
native method (epiR:epi.sscc)'® it can be seen (Table 1) that
the number of cases required is very dependent on these
assumptions being correct; the exact number is lower than
previously as a precision width for the VE is not specified.
As VE or uptake rates decline, the number of cases required
rapidly rise.

Sample size feasibility and number of recruitment sites
required. Reviewing case recruitment for infants aged 0-6
months for the 2021/2 BronchStart season showed that for the
top 5 recruiting centres between 54-111 RSV positive cases,
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Table 1. How the number of cases required varies
by different assumptions of vaccine effectiveness
and uptake. Calculated using epiR::epi.sscc'® with
following parameters: OR = 1-VE, p0 = coverage,

power = 0.9).
Vaccine Effectiveness
Uptake 40% 50% 60% 70% 80% 90%
5% 2,161 1,287 828 560 391 280

10% 1114 659 420 281 195 137
15% 768 451 285 189 129 90
20% 597 348 218 143 97 66
25% 498 287 178 116 77 52
30% 433 248 153 98 64 43
40% 361 203 123 77 49 31

50% 329 182 108 66 40 24
60% 326 177 102 61 36 20

and 40-78 RSV negative cases, were recruited by site over
the peak 6 months of the season. For the 2024/5 season, a
limited eligible patient population (infants born after August
12" 2024 [Scotland] and September 1% 2024[England/Wales/
Northern Ireland]) and a likely reduction in respiratory pres-
entations with the introduction of vaccination means that
multiple recruiting centres will be required to meet the pro-
posed sample sizes. Assuming a worst-case scenario of 20%
uptake and 60% effectiveness (218 cases, 218 controls, total
436 cases), and that each centre were able to recruit 50 patients
(25 cases, 25 controls), we aimed to identify at least 10
recruiting centres (~500 recruits) for this study.

Study registration
The study will be registered on ISCRTN Registry (https://www.
isrctn.com/).

Outcomes

Primary outcome: Estimate vaccine effectiveness (VE) of RSV
maternal vaccination during pregnancy against RSV-associated
LRTD hospitalization among infants from birth through
6 months of age.

a. Cumulative from birth through 6 months

b. Stratified by from birth to 3 months and from >3 to
6 months

Secondary outcomes

a. Describe level of care among hospitalized cases and
controls (observation unit, hospital ward, high-dependency
unit, paediatric intensive care unit)

b. Describe respiratory support among hospitalized cases
and controls (low-flow oxygen, high-flow oxygen therapy,
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continuous positive airway pressure, bilevel positive
airway pressure, and invasive mechanical ventilation)

c. Describe treatment modalities and frequencies (antibiotics,
intravenous fluid, nasogastric fluid)

d. Evaluate RSV testing rates and modality during the
2024-2025 RSV season in ED and hospital settings
across the PERUKI network to inform feasibility of
VE assessments against other outcomes in future RSV
seasons using test negative designs.

e. Describe predictors of maternal vaccine uptake (includ-
ing but not limited to prematurity, logistical challenges,
maternal choice).

Data analysis and statistical plan

Our primary analysis will be an un-matched conditional logis-
tic regression stratified by site and calendar month of attend-
ance with age, prematurity and sex as co-factors. Stratifying
by site and month is important to control for local differences
in vaccine uptake. We will also carry out a matched (by site,
age and date of attendance) analysis as a secondary analysis,
but anticipate that close chronological matching of cases
and controls may prove not possible due to the sharp peaks
in attendance, due initially RSV cases as the epidemic spikes,
then due to non-RSV disease caused by other viruses as RSV
recedes. We will look at vaccine effectiveness for all infants
and also the subgroup of those whose mother received a
vaccine >14 days before birth.

A thematic analysis will be conducted on free text responses
collected in the maternal questionnaire. Data will be coded to
identify patterns and themes, and a codebook developed com-
prising codes and sub-codes generated from etic and emic
categories, descriptions of each, and examples of representative
data.

Ethical issues

The original BronchStart study was a non-consented study
which only used routinely collected clinical data on the infant
with respiratory disease. However, as for this study we would
be accessing maternal, as well as infant, health records, we
felt that consultation with a parent and patient group was nec-
essary to understand how to collect this information in a
way that was acceptable to parents of children with serious
respiratory disease.

Prior to designing the study, we therefore launched a consul-
tation with a patient and public involvement (PPI) group for
parents of children affected by viral wheeze Fourteen parents
responded, located in England and Northern Ireland. We
asked whether, as a mother, respondents would be happy for
researchers to check maternal medical records to verify their
vaccination history. None of the respondents stated that they
would not be happy for a researcher to access their medi-
cal records. Five out of 14 (36%) stated that they would be
happy for researchers to access their medical records with-
out needing to be told about it; 7/14 (50%) were happy
for researchers to access their medical records with verbal

Wellcome Open Research 2024, 6:120 Last updated: 11 OCT 2024

consent; 2/14 (14%) were happy for researchers to access
their medical records, as long as they were provided with
written information and able to provide written consent. We
therefore proceeded on the basis of providing appropriate infor-
mation and eliciting consent for the VE sub-study. 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
a favourable opinion from the Research Ethics Committee
on the 8" August 2024. The consent form for the study is avail-
able as Supplementary File 2, and the study information
leaflet as Supplementary File 3.

Data input, storage and management

Data will be entered using the validated online data entry
software REDCap. (Research Electronic Data Capture tools)
following the clinical report forms provided in the appendix
(Supplementary Files 1). This software (REDCap) is hosted on
the University Hospitals Bristol and Weston NHS Founda-
tion Trust (UHBW) secure server, accessible on the Health
and Social Care Network (HSCN) that is managed by NHS
Digital. All research data reside within the hosting institution.
The study Sponsor Organisation (University Hospitals of
Leicester NHS Trust) will be the Data Controller throughout,
and University Hospitals Bristol and Weston NHS Foundation
Trust will have Joint Controllership for the duration of data
entry and cleaning. REDCap uses a granular security model
so that users can only review the data they have been explicitly
authorised to access. REDCap also provides a comprehensive
log/audit feature that records all individual changes with a
date/time stamp and a change owner. Data that are captured
and stored will only be available via the information tech-
nology systems linked to the HSCN which is the current
validated system used by NHS Trusts to share and store patient
information.

Dissemination
Data will be presented in:

e A real-time study dashboard

e Data submissions to the regulatory authorities, public
health agencies and local study teams.

e A study preprint
e A peer reviewed scientific journal

e Engagement with the PPI group involved as part of
study design, and the Resvinet Patient Network, who
were involved in the original BronchStart study

Conclusions

Within a rapid timeframe, we anticipated that this study will
generate estimates of vaccine effectiveness which will help
to inform planning for subsequent RSV seasons. In addition,
detailed information will be collected on infant demographics,
clinical presentations and outcomes in the post-RSV vaccination
era. Additionally, insights into associations with incomplete
maternal vaccine administration will facilitate future efforts to
boost vaccine uptake.
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Data availability

Underlying data

As this is a study protocol no data are yet available. Study
data will be stored on a RedCap server hosted by University
of West of England, Bristol, United Kingdom (See Data
input, storage and management). Anonymised, aggregate data
will be shared with interested parties upon reasonable request
following approval from the sponsor institution (UHL NHS
Trust).

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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With a primary objective to assess the impact of COVID-19 on RSV transmission and disease
severity, this surveillance study in the UK is topical and important. The protocol is well designed
and the methods are fully described. I have just minor comments.

1. Introduction: Reference(s) for statements on long-term effects RSV is missing. Kindly add.

2. Data analysis: Please confirm if you will use multivariate analysis or if it will be multivariable
logistic regression with binary outcomes of hospitalization, level of ventilatory support and
PICU admission examined separately. Currently it is not clear.

Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
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Competing Interests: No competing interests were disclosed.
Reviewer Expertise: RSV; Infectious disease epidemiology

I confirm that I have read this submission and believe that I have an appropriate level of

Page 7 of 9


https://doi.org/10.21956/wellcomeopenres.18503.r44077
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-9419-7155

Wellcome Open Research Wellcome Open Research 2024, 6:120 Last updated: 11 OCT 2024

expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 23 June 2021

https://doi.org/10.21956/wellcomeopenres.18503.r44084

© 2021 Drysdale S. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Simon Drysdale

1 St George's University Hospitals NHS Foundation Trust, London, UK
2 St George's, University of London, London, UK

3 St George's University Hospitals NHS Foundation Trust, London, UK
4 St George's, University of London, London, UK

5 St George's University Hospitals NHS Foundation Trust, London, UK
6 St George's, University of London, London, UK

This is a protocol for a timely study in the UK. The study is well planned and pragmatic for busy
EDs. I have minor comments only:
> Collection of data on participants’ attendance at childcare / nursery etc would be useful.

o For the 7 day follow up, I assume families are not being contacted again but researchers are
just looking at their local hospital record. Will you know if they attend at a different hospital
(or GP) in the follow up period? This may need to be noted as a limitation.

For the stratification of severity did you consider also using a scoring system (e.g. the
ReSViNet score - I think you are collecting all the required data anyway?).

o Itis unclear to me how "excess morbidity" will be defined / measured.

o On the supp file 2: units for H+ (pH) listed as mmHg, is this correct? (not nmol/L on nM)?

Is the rationale for, and objectives of, the study clearly described?
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Yes

Are sufficient details of the methods provided to allow replication by others?
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Are the datasets clearly presented in a useable and accessible format?
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