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ABSTRACT

Introduction Non-ventilator-associated hospital-
acquired pneumonia (nv-HAP) is the most common
healthcare-associated infection (HCAI), is associated with
high mortality and morbidity and places a major burden
on healthcare systems. Diagnosis currently relies on
chest x-rays to confirm pneumonia and sputum cultures
to determine the microbiological cause. This approach
leads to over-diagnosis of pneumonia, rarely identifies

a causative pathogen and perpetuates unnecessary and
imprecise antibiotic use. The HAP-FAST study aims to
evaluate the feasibility of a randomised trial to evaluate
the clinical impact of low-dose, non-contrast-enhanced
thoracic CT scans and rapid molecular sputum analysis
using the BIOFIRE® FILMARRAY® pneumonia plus panel
(FAPP) for patients suspected with nv-HAP.

Methods and analysis The HAP-FAST feasibility study
consists of a pilot randomised trial, a qualitative study,
a costing analysis and exploratory analyses of clinical
samples to investigate the immune-pathophysiology

of HAP. Participants are identified and recruited from
four acute hospitals in the Northwest of the UK. Using a
Research Without Prior Consent model, the pilot trial will
recruit 220 adult participants, with or without mental
capacity, and with suspected HAP. HAP-FAST is a non-
blinded, sequential, multiple assignment, randomised
trial with two possible stages of randomisation: first,
chest x-ray (CXR) or CT; second, if treated as nv-HAP,
FAPP or standard microbiological processing alone

(no FAPP). Pathogen-specific antibiotic guidance will

.° Dan G Wootton

1,2,6

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Decentralised, clinician-led randomisation facili-
tates continual recruitment on all wards of partici-
pating hospitals, improving the representativeness
of the study population and providing insights into
recruitment patterns for future trial.

= Low rates of self-expectorated sputum sample sub-
mission may mean the study will provide limited as-
sessment of the use of the BIOFIRE® FILMARRAY®
pneumonia plus panel (FAPP).

= (Qualitative sub-studies into the participant, car-
er and healthcare worked experiences of the trial
will inform a future trial fully powered for clinical
endpoints.

be provided for FAPP results. Randomisation uses

a web-based platform and followed up for 90 days.

The feasibility of a future trial will be determined by
assessing trial processes, outcome measures and patient
and staff experiences.

Ethics and dissemination This study has undergone
combined review by the UK NHS Research Ethics
Committee and Health Research Authority. Results will be
disseminated via peer-reviewed journals, via the funders’
website and through a range of media to engage the
public.

Trial registration number NCT05483309.
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INTRODUCTION

Non-ventilator-associated hospital-acquired pneumonia
(nv-HAP) is the most common healthcare-associated
infection (HCAI)." The UK in-patient mortality following
nv-HAP is 24% and extends the length of hospital stay
by, on average, 9days.” * Among those who survive to
discharge, compared with other HCAIs, nv-HAP has the
highest level of disability-adjusted life years (DALYs).'
Nv-HAP therefore represents a major risk for patients and
places a huge burden on healthcare systems.

Diagnostic uncertainty in nv-HAP
Pneumonia is a syndrome that is diagnosed based on a
case definition with three components: signs and symp-
toms of a lower respiratory tract infection, evidence of a
systemic inflammatory response and radiological change
compatible with infection on chest imaging.4 Defining the
specific aetiological cause requires microbiological tests.
Traditional diagnostic methods, relying on chest x-rays
for syndromic diagnosis of nv-HAP and sputum cultures
for the microbiological diagnosis of cause, often lead to
over-diagnosis, delayed treatment decisions and inap-
propriate antibiotic use.” ® Collectively, these diagnostic
inadequacies contribute to poor clinical outcomes, and
the UK National Institute for Health and Care Excellence
(NICE) have called for a research focus on diagnostics.7
Addressing this evidence gap, the HAP-FAST study aims
to evaluate the use of low-dose, non-contrast-enhanced
CT scans as an alternative to chest x-rays, and the
BIOFIRE® FILMARRAY® pneumonia plus panel (FAPP)
as an alternative to standard microbiological testing, both
individually and in combination in patients suspected
with nv-HAP.

Rationale for chosen diagnostics in this study

CT scans in nv-HAP

Chest x-rays (CXR) have limitations when diagnosing
pneumorli21.8_13 Using a CT scan as the gold standard,
CXR had a positive predictive value of 27% in 3423 US
patients with possible community-acquired pneumonia
(CAP)." Claessens et al demonstrated that performing a
CT after a CXR in suspected CAP might avoid antibiotics
in 14%."" The diagnostic inaccuracy of CXR is further
exacerbated in bedridden patients, as is often the case in
nv-HAP, with CT scan reports changing the management
plans based on CXR diagnosis in nearly half of patif:nts.13
Prendki et al found that using a CT scan instead of a CXR
avoided antibiotic use in 8.5% of elderly Swiss patients
with suspected pneumonia.” These non-randomised,
observational studies are prone to bias, and we need
a randomised controlled trial (RCT) to demonstrate
the impact of CT scans on clinical outcomes following
nv-HAP.

Rapid microbiological testing in nv-HAP

Empirical antibiotic treatment of nv-HAP is imprecise
and hampered by conflicting evidence about the poten-
tial pathogens. A Spanish study demonstrated 60% of

bacterial detections were Gram-positive, and a retrospec-
tive Scottish study found 71% were Gram-negative.'* '°
Neither study tested for viruses but subsequent studies
have detected viruses in up to 22% of patients with HAP.'®!”
Clinical guidelines often extrapolate recommendations
from literature about ventilator-associated pneumonia
(VAP), but a comparative study suggests this comparison
is invalid."® Most recently, the INHALE research group
compared two rapid molecular diagnostic tests to conven-
tional microbiological testing of respiratory samples from
patients with pneumonia on critical care. They reported
superior sensitivity for pathogen detection for new rapid
tests when compared with conventional methods and
viruses were implicated in a significant proportion of

Can)S.19

The BIOFIRE® FILMARRAY® pneumonia plus panel
(FAPP) is a CE marked, US Food and Drug Administra-
tion (FDA) approved point-of-care test that can simul-
taneously detect 18 bacteria, nine viruses and seven
antimicrobial resistance genes from a respiratory sample
in 75min."” Compared with the traditional culture-based
methods, the speed, sensitivity and specificity of this
diagnostic test has the potential to dramatically change
the way nv-HAP is managed. However, before it is widely
implemented, questions relating to the interpretation of
results and cost-effectiveness within the NHS setting need
to be addressed.”’ There are also key questions relating to
the implementation of decentralised microbiology results
within the clinical work flow, the feasibility of maximising
time gains using the FAPP, the safety and effectiveness of
antibiotic rationalisation based on results and the willing-
ness of clinicians to deviate from traditional paradigms of
empirical management.

Risks and benefits

During standard care, thoracic CT scans of various types
are performed at some point during the care pathway for
approximately 12% of patients managed for nv-HAP. Here
we will trial the systematic use of low-dose, non-contrast,
thoracic CT scans as the first test in those suspected
of nv-HAP because there is evidence this may lead to
improved patient outcomes.'' The CT scan used in HAP-
FAST carries a radiation exposure of, on average, 1.5 mSy,
which is greater than a CXR (0.05mSv) but lower than
annual UK background radiation exposure of 2.7mSv."
A recognised consequence of performing a thoracic CT
scan at any point in a patient’s acute care is the detec-
tion of unexpected abnormalities such as anatomical
variants, alternative diagnoses for the presenting symp-
toms and incidental findings such as pulmonary nodules.
Given the frequency of detection of pulmonary nodules
in routine care, there are well-established pathways for
their investigation and follow-up supported by national
guidelines.” **

Patients who can self-expectorate sputum will be
randomised to either a standard microbiological diag-
nostic pathway (no FAPP) with initial empirical antibiotic
selection as per their local policy—or to analyse sputum
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using the FAPP. Clinicians are provided with an antibiotic
guide with pathogen-targeted treatment options for those
randomised to use the FAPP. It is possible that based on
either empirical antibiotic prescribing or FAPP-guided
treatment, a participant may receive antibiotics that are
not effective against an undetected pathogen. This risk
is always present due to the imperfect nature of microbi-
ological tests, and so, it is the standard clinical practice
for patients to be closely monitored for the response to
treatment during the early stages of pneumonia, and this
study protocol allows the clinicians treating the partic-
ipant to escalate or change their therapy as clinically
indicated.

Aims and objectives

This study aimed to determine the feasibility of a full-
scale RCT comparing different diagnostic pathways in
adult patients suspected with nv-HAP.

The following HAP-FAST objectives will assess feasibility
parameters:

1. For each intervention, the effect size and dispersion
are estimated for a range of possible outcomes to in-
form the sample size of a definitive study.

2. Evaluate the practicality and fidelity of a range of pos-
sible outcome measures using completion rates, miss-
ing data, effect size and dispersion.

3. Estimate eligibility, recruitment and consent rates.

4. Estimate rates of successful follow-up.

5. Assess the web-based randomisation process and in-
corporate clinical and researcher feedback.

6. Perform a costing analysis of nv-HAP to inform the
cost-effectiveness analysis for any definitive study.

7. Assess human factors involved in the delivery of the
study and how the different diagnostic tests influence
the clinical decision-making by conducting quali-
tative interviews and focus groups with healthcare
workers and researchers.

8. Evaluate the willingness of clinicians to recruit the
study participants.

9. Evaluate the willingness of potential participants or
their consultees to be recruited.

10. Evaluate adherence to antibiotic guidelines as out-
lined in the study protocol.

11. Assess the study participant and carer experience of
participating in the study via qualitative interviews.

METHODS AND ANALYSIS

Study setting

Participants are identified and recruited from four acute
hospitals in the Northwest of the UK: Aintree Univer-
sity Hospital, Royal Liverpool University Hospital, Royal
Preston Hospital and Wythenshawe Hospital. Sites were
selected to capture ethnic and socioeconomic diversity.
Preliminary data from a longitudinal HAP improvement
programme demonstrated a sufficiently large caseload
potential participants in these settings within the study’s
timeframe.*

Study design

HAP-FAST is a feasibility study consisting of a pilot study,
two qualitative studies and a costing analysis. The study
participants will also provide clinical samples to support
exploratory analyses of the immune-pathophysiology
of nv-HAP. The start date of the trial (first site) was on
07/06/2023, and the final date of follow-up will be
10/06/2024.

Pilot study

Participants and sample size

Since the aim is to assess feasibility, a sample size justifica-
tion is given rather than a calculation. We aim to recruit
220 adult participants based on prospective audits of HAP
in the UK Northwest revealing between 600 and 1000
cases per year at each of our recruiting sites and assuming
30% of cases are eligible of whom 40% are recruited to
the trial. Recruitment targets will likely be affected by
the seasonality of HAP, with a greater burden in winter
and seasonal variation in pathogens, and thus, we aim to
recruit across the majority of a calendar year.

HAP is potentially severe as evidenced by the in-pa-
tient mortality of 24%. NICE-recommend treatment is
commenced within 4hours. Clinicians therefore face a
narrow timeframe during which patients must be clin-
ically assessed and diagnostic tests must be ordered,
completed, reported, interpreted and acted on. Patients
with nv-HAP frequently have impaired mental capacity
due to underlying cognitive impairment or acute
delirium. Therefore, due to the emergency nature of
HAP, in common with research in other emergency
settings such as trauma and intensive care, HAP-
FAST uses a Research Without Prior Consent (RWPC)
model.** ™ The use of RWPC for nv-HAP trials has been
studied previously and deemed acceptable by patients
and the public.”

At the point of suspecting nv-HAP, treating clinicians
at the recruiting sites can randomise, carry out the inter-
ventions and obtain the initial sample set. Randomisa-
tion leads to an automatic email alerting the site research
team who then obtain written informed consent from
the patient or for those lacking capacity from a personal
or professional proxy before discharge. Every effort
will be made to obtain written informed consent after
discharge if a patient is discharged before consent is
obtained. Patients who decline to provide consent or no
longer wish to continue in the study will be withdrawn.
Data collected up to the point of withdrawal will be
included in the analysis, and permission will be sought to
collect data from routine assessments to complete some
outcome data.

Pilot study eligibility criteria

Eligibility criteria for stage 1 randomisation to CXR versus
CT and stage 2 randomisation to FAPP or no FAPP can be
seen in table 1. Patients who are ineligible for randomis-
ation to stage 2 will still be able to participate in the trial.
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Table 1 Inclusion and exclusion criteria for stage 1 and 2 randomisation
Stage 2 FAPP versus no FAPP
Stage 1 CXR versus CT (standard laboratory sputum analysis)
Inclusion Age >18 years The clinician intends to treat the patient
criteria for HAP or a hospital-acquired respiratory
tract infection (RTI)
Suspected HAP A sputum sample has been obtained
(For the purposes of this study, HAP is defined as per the BTS and FDA before the second dose of antibiotics
definitions as pneumonia which develops 48 hours after an admission
to the hospital for an alternative diagnosis; or a new presentation to
hospital with pneumonia in a patient who has been discharged from an
overnight stay in hospital within the last 10 days)
Exclusion  Already received a CXR to confirm suspected HAP diagnosis Following the CXR or CT, the clinician
Criteria decides not to treat with antibiotics for

either HAP or a hospital-acquired RTI

Diagnosis or suspected diagnosis of ventilator-associated pneumonia

Intention to palliate rather than cure

Interventions cannot be completed before administration of the second

antibiotic dose*

Cannot be randomised to low-dose, non-contrast CT scan on clinical

grounds, for example, strong suspicion of PE

(@ non-contrast, low-dose thoracic CT scan is an inappropriate test for a
PE, and if it is high in the differential diagnosis, then tick yes here)

Pregnancy

(A urine pregnancy test is required as part of the routine care before a
CXR or CT scan. If the test reveals the patient is pregnant, they will not

be eligible for the study)

Previous study participation (patients with second of third episodes of

HAP will not be re-recruited)

*In the circumstance where a patient is diagnosed with HAP while receiving antibiotics for a non-respiratory infection (eg, UTI) if the HAP
diagnosis leads to a change in the antibiotic prescription to cover the HAP, then that patient will be eligible for recruitment. However, if the
diagnosis of HAP would not result in a change in antibiotic, then the patient is not eligible.

Interventions and treatments

Participants are initially randomised between a standard-
care CXR and low-dose, non-contrast, thoracic CT scan.
If the clinician decides to give antibiotics to treat nv-HAP
and the participant can produce a sputum sample before
the administration of the second dose of antibiotics,
they are further randomised between sputum testing by
FAPP alongside local, standard of care microbiological
processing or standard processing alone—no FAPP. A
study-specific antibiotic guideline has been produced and
approved by all recruiting sites for use with the results
of the FAPP. It is anticipated that patients randomised to
standard microbiological testing will receive an empirical
antibiotic prescription supported by usual microbiolog-
ical tests. Additional advice regarding the antibiotic treat-
ment is available from microbiology specialists in line with
local policies. Participants who cannot provide sputum
and who are not randomised at stage 2 will be managed
as per usual care. These interventions are summarised in
table 2 and figure 1.

Outcome measures
A key objective of HAP-FAST is to gather data to inform
the choice of outcome measure for a fully powered RCT.

We searched the COMET database for core outcome sets
in HAP trials.?” Some groups advocate all-cause mortality
assessed on a non-inferiority basis.”® However, others
argue that discerning the mortality attributable to HAP,
as opposed to underlying comorbidity, is difficult without
unfeasibly large trials.” One group proposed a hierar-
chical, composite, primary outcome of survival at day 28
and ‘clinical cure’ between days 7-10 but unfortunately
did not provide a pragmatic definition of clinical cure.”
A group convened by the FDA suggested using mortality
plus resolution of symptoms.”’ HAP-FAST will therefore
evaluate a range of outcomes including mortality, antibi-
otic usage and clinical cure incorporating a pneumonia-
specific patientreported outcome measure called the
CAP-SYM score.

Pilot study randomisation

The pilotstudy has been designed as a sequential, multiple
assignment, randomised trial (SMART) with a 1:1 alloca-
tion ratio, with the purpose to address study objectives
1-5. The randomisation list has been created by an
independent statistician, and participant allocations are
generated by completion of the web-based randomisation
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Table 2 Treatment pathways in pilot study

Result of stage Result of Sputum

Result of stage

1 randomisation imaging available? 2 randomisation Treatment Group
CXR Clinician YES FAPP » Use an aliquot of respiratory specimen in the 1
decides to FAPP
treat for HAP/ » Send remainder of specimen to microbiology for
hospital- standard tests
acquired RTI » Prescribe antibiotics with reference to the FAPP
antibiotic guideline
Yes No FAPP » Prescribe empirical antibiotics based on local 2
guidelines
No N/A » Prescribe empirical antibiotics based on local S
guidelines
Clinical N/A N/A » Patient receives usual care and is followed up as 4
diagnosis is per the study schedule
not HAP/RTI
CT Scan* Clinician Yes FAPP » Use an aliquot of respiratory specimen in the 5
decides to FAPP
treat for HAP/ » Send remainder of specimen to microbiology for
hospital standard tests
acquired RTI » Prescribe antibiotics with reference to the FAPP
antibiotic guideline
Yes No FAPP » Prescribe empirical antibiotics based on local 6
guidelines
No N/A » Prescribe empirical antibiotics based on local 7
guidelines
Clinical N/A N/A » Patient receives usual care and is followed up as 8
diagnosis is per the study schedule
not HAP/RTI

platform. The SMART study design is presented schemat-
ically in figure 1.

Pilot study blinding

The study is open-labelled, and treating clinicians,
researchers and participants will know which interven-
tion is being administered via the web-based randomisa-
tion process.

Pilot study outcome measures and participant timeline

Baseline and outcome data are collected at distinct time
points according to the schedule in table 3 and in the
supplementary table 4. Participants will be assessed by
the study team daily until day 10 to track symptomatic
recovery, changes in the quality of life (QOL) and deter-
mine time to clinical cure. Participants will have symp-
toms and QOL assessed on day 28 as an in- or out-patient.
Follow-up will be conducted as a phone call 90 days (+14
days) following entry into the study to assess symptoms
and QOL and to remind them to return a survey booklet
on health and social care use up to day 90.

Pilot study data analysis

All analyses will be carried out on an intention-to-treat
basis, retaining all participantsin theirinitiallyrandomised
groups, irrespective of any protocol deviations. The focus
of analysis will be to assess the feasibility and recruitment

for each participating site and overall pilot study as well
as assessments of efficacy for each outcome for treatment
arm comparisons of CXR versus CT (figure 1, group 1-4
vs group 5-8) and FAPP versus no FAPP (figure 1- group
1+5vs groups 2 and 6). No inference will be drawn—all
results will be treated as hypothesis generation.

Continuous data will be presented using median
(IQR) and mean (SD) as appropriate, with boxplots
summarising measurements at each time point by the
treatment group. Categorical data will be presented as
frequencies and percentages. Time-to-event data will be
presented with Kaplan—-Meier curves and summarised by
median (95% CI) if possible.

As much information as possible will be collected about
the reasons for missing outcome data; this will be used to
inform any imputation approaches employed in the anal-
ysis. Such methods will be fully described in the full statis-
tical analysis plan, which will be written before conducting
any comparative analysis of the treatment arms, including
methods employed for missing data.

Qualitative sub-studies

Clinicians

This qualitative sub-study will address objectives 5, 7, 8
and 10 to evaluate human factors involved in the delivery
of the study, clinician willingness to recruit participants

Shafiga N, et al. BMJ Open 2024;14:088490. doi:10.1136/bmjopen-2024-088490
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Screen adults suspected of HAP to
recruit N = approximately 220
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Randomise
Chest X-ray CT Scan
Treated as NOT treated Treated as NOT treated
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FAPP FAPP FAPP FAPP FAPP FAPP

e

)

Daily to Day 10 Follow-up

Day 28 Follow-up

90 Day Assessment of Final
Outcome

Figure 1

and adherence to antibiotic guidelines as per the study
protocol (table 3).°*® A range of clinical, allied health
professional and research staff will be invited to partici-
pate in focus groups of approximately eight participants.
Focus groups will be topic guided, yet conversational
and exploratory and conducted in a comfortable private
environment.

Pilot sequential multiple assignment randomised trial design.

Patients and carers

This qualitative sub-study will address objectives 9 and 11
to evaluate patient willingness to participate in the study
and their experience from recruitment to study follow-up
(table 3).** Approximately 15 participants (five from each
of the three recruiting trusts) will be purposively recruited
for in-depth semi-structured interviews based on age,
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Table 3 Schedule for recording of data outcomes

Objective

Primary objective

The primary objective is to determine the feasibility of a full-scale randomised controlled trial (RCT) comparing different diagnostic
dynamic treatment regimens (DTRs) in adult patients suspected of HAP.

Secondary Objective
Objective

Inform the sample size of a
definitive study

To measure key outcome
measures (completion rates,
missing data, estimates and
dispersion)

To estimate eligibility, recruitment
and consent rates

Estimate rates of successful
follow-up

Assess the web-based
randomisation process and

incorporate clinical and researcher

feedback

Perform a costing analysis of HAP
to inform the cost-effectiveness
analysis for any definitive study

Assess human factors involved in
delivery of the study and how the
different diagnostic tests influence
clinical decision making by
conducting qualitative interviews
and focus groups with healthcare
workers and researchers

Evaluate the willingness of
clinicians to recruit to the study

Evaluate the willingness of
potential participants or their
consultees to be recruited

Evaluate adherence to antibiotic
guidelines and study protocol

Assess the study participant and

carer experience of participating in

the study

Outcome

Time to clinical cure*

Antibiotic usage for the HAP episode

EQ-5D-5L

Length of hospital stay post HAP diagnosis

Mortality

Estimate rates of completion of questionnaires - EQ5D5L, CAP-
sym, economic evaluation

Summary statistics and proportion of missing data for time to

clinical care, antibiotic usage for HAP diagnosis, EQ-5D-5L, length
of hospital stay post HAP diagnosis, mortality

Rate of recruitment

Proportion screened that meet eligibility criteria*™

Proportion eligible that consents and where they present™
Proportion consented and randomised that complete study
pathway as per protocol

Proportion consented and randomised that withdraw from study
intervention or follow-up™*

Proportion consented and randomised that complete the study
pathway as per protocol

Proportion consented and randomised that withdraw from study
intervention or follow-up™*

Qualitative conclusions based on staff focus groups

Summary statistics for numbers and types of costs with
comparison between DTRs

Qualitative conclusions based on staff focus groups

Qualitative conclusions based on staff focus groups

Qualitative conclusions based on participant and carer interviews

Summary statistics relating to antibiotic use in the pilot study with
a comparison between the DTRs

Qualitative interviews

Time point

Day 90

Day 90

Baseline, day 10, 28 and 90
Day 90

Day 14, 28 and 90

Screening
Randomisation
Follow-up

End of Treatment
End of Study

Screening
Randomisation
Follow-up

End of Treatment
End of Study

End of Study

Qualitative analysis

End of Study

Qualitative analysis

Qualitative analysis

Qualitative analysis

End of Study

Qualitative analysis

*defined as the number of days from baseline when there is a combination of resolution of the signs and symptoms present at enrollment
and improvement or lack of progression of radiological signs
**reasons why and stage will be collected to inform future trial design
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gender and underlying comorbidity class (medical admis-
sion, surgical admission, acute admission). Relatives and
carers of some study participants will also be interviewed.

Exploratory sub-study

Clinical samples are taken at enrolment to the pilot
RCT, on day 3 and at day 28 and comprise venous blood,
sputum and a nose swab and participants will be asked for
additional consent for this sub-study. These samples will
be used to explore the role of immune cells, and inflam-
matory mediators play in the pathophysiology of nv-HAP
and how these vary with the pathogen. Samples from the
HAP-FAST pilot study cohort (patients suspected of HAP)
will be compared with equivalent samples from patients
who chronically produce sputum, are not exacerbating
and are being managed as out-patients in respiratory
clinics. Specific consent questions will ask about retention
of samples for future studies relating to pneumonia and
for sharing samples with other non-commercial labs.

Health economic evaluation

This costing analysis will address objective 6 by capturing
the direct costs in hospital associated with HAP as well
as the post-discharge indirect costs with a bespoke ques-
tionnaire (up to 90 days following diagnosis). We will
evaluate the performance of this questionnaire, which
we have developed with reference to a range of similar
studies.”™ We will capture item completion rates and
discuss participant and carer’s views of the questionnaire
to refine it for the future full-scale RCT.

DATA COLLECTION AND MANAGEMENT

Data management

For the HAP-FAST study, the responsibilities for data
management, audit and monitoring are delegated to the
Liverpool Clinical Trial Centre (LCTC). Data collection
will be directly entered on to a secure, auditable and data-
base as the source document, and this includes validation
features to alert the user of inconsistent or missing data.
Data of written informed consent processes and partici-
pation in the clinical trial will be added to the patient’s
medical record chronologically.

Baseline assessment data will be obtained from patient
medical notes, followed by the use of the CAP-SYM ques-
tionnaire,” EQ-5D-5L. questionnaire, research sample
collection (for exploratory sub-study), monitoring of
blood test results and a post-discharge indirect cost survey
as shown in online supplemental table 4. Separate Data
Management and Trial Monitoring Plans will detail the
internal processes that will be conducted at the LCTC
throughout the study in line with regulatory, ethical and
legal obligations.

Confidentiality

This study will collect personal data (eg, participant
names), including special category personal data (ie,
participant medical information), and this will be

handled in accordance with all applicable data protection
legislation. Data (including special category) will only be
collected, used and stored if necessary for the study (eg,
evidencing provision of consent, for data management
and central monitoring, statistical analysis, regulatory
reporting). At all times, this data will be handled confi-
dentially and securely.

MONITORING

Trial monitoring

Given this study is designed to evaluate feasibility rather
that safety or efficacy, there is no on-site monitoring
planned. LCTC will, however, be monitoring case report
form completion, making consent checks and moni-
toring adherence. The Trial Management Group (TMG),
including investigators, Patient and Public Involvement
(PPI) representatives and LCTC members, will meet
regularly to discuss the day-to-day conduct, management
and progression of the study and troubleshoot issues
such as adherence. The Trial Steering Committee (TSC)
consists of an independent lay chairperson, two indepen-
dent experts in the field, an independent biostatistician,
the chief investigator and a second PPI representative to
provide overall supervision of the study.

PPI

Patient and public representatives will be consulted
throughout the duration of the study by acting as
members of the TMG and TSC.

ETHICS AND DISSEMINATION

Research ethics approval

The study will be conducted in accordance with Good
Clinical Practice (GCP) and will abide by the principles
of the World Medical Association Declaration of Helsinki.
The protocol, patient information sheet and all proposed
public-facing materials were prepared along with our PPI
team members and have undergone combined review
by the UK NHS Research Ethics Committee (REC)
and Health Research Authority (22/WA/0315). The
committee was specifically configured to assess studies
recruiting patients who lack capacity and reviewed
Medical Physics Expert and Clinical Radiation Expert
reports conducted in compliance with Ionising Radiation
(Medical Exposure) Regulations (IRMER) legislation.

Protocol amendments

This publication has been based on version 3.0 of the
protocol (online supplemental file). Version 1.0 was
submitted to the REC, resulting in amendments and use
of version 2.0 from the start of the trial. Further amend-
ments, to improve clarity, were approved in October 2023
to the eligibility criteria (clarifying ‘the development
of pneumonia within 10 days of discharge’ as a compo-
nent of the definition of HAP and removing a fixed
time-period requirement for stage 2 randomisation)
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patient information sheets (including format and hypo-
statical changes, additional consent statements using
clinical samples, provision of a letter to deceased partic-
ipant’s next of kin), consent processes (allowing verbal
consent for the qualitative study, allowing postal consent
for patients discharged before written informed consent
obtained), study processes (removal of requirement for
the statistical team to be blinded to participant allocation,
adding a 7 day window for day 28 follow-up and reducing
the frequency of collecting concomitant medication in
the schedule of activities).

Protocol deviations

Deviations from, breaches or violations of or non-
compliance to either the protocol, the conditions, or
principles of GCP and REC requirements are handled
based on their nature and severity by LCTC and reported
to the trial oversight committees with serious breaches
being reported to Sponsor and REC within 7 days.

Dissemination

The findings of HAP-FAST will be published and dissemi-
nated within scientific and lay communities regardless of
the magnitude or direction of effect.
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