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Abstract

Background: Coronavirus disease-2019 was associated with significant mortality and morbidity in care homes
in 2020-1. Repurposed antiviral drugs might reduce morbidity and mortality through reducing viral transmission,
infection, replication and inflammation. We aimed to compare the safety and efficacy of potential antiviral drugs in
care home residents.
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Methods: We designed a cluster-randomised, open-label, blinded end-point platform trial to test drugs in a
postexposure prophylaxis paradigm. Participants aged 65+ years from United Kingdom care homes, with or without
nursing, were eligible for participation. Care homes were to be allocated at random by computer to administer
42 days of antiviral agent (ciclesonide or niclosamide) plus standard care versus standard care alone to residents. The
primary outcome at 60 days after randomisation comprised the most serious outcome, which was defined as all-cause
mortality, all-cause hospitalisation, severe acute respiratory syndrome coronavirus 2 infection or no infection. Analysis
would be by intention to treat using ordinal logistic regression. Other outcomes included individual components of
the primary outcome, transmission, plus health economic and process evaluation outcomes. The planned sample size
was 300 care homes corresponding to 9600 residents. With ~40% of care homes predicted to develop an outbreak
during the trial, we needed to recruit 750 homes/24,000 residents.

Results: We initiated the trial including protocol, approvals, insurance, website, database, data algorithms,
intervention selection and training materials. We built a network of principal investigators and staff (91) and care
homes (299) to support the trial. However, we never contracted care homes or general practitioners since the trial
was stopped in September 2021, as vaccination in care homes had significantly reduced infections. Multiple delays
significantly delayed the start date, such as: (1) reduced prioritisation of pandemic trials in 2021; (2) cumbersome
mechanisms for choosing the investigational medicinal products; (3) contracting between National Institute for
Health and Care Research and the investigational medicinal product manufacturers; (4) publicising the investigational
medicinal products; (5) identification of sufficient numbers of care homes; (6) identification and contracting with
several thousand general practitioners; (7) limited research nurse availability and (8) identification of adequate
insurance to cover care homes for research. Generic challenges included working across the four home nations with
their different structures and regulations.

Limitations: The feasibility of contracting between the sponsor and the principal investigators, general practitioners
and care homes; screening, consent and treatment of care home residents; data acquisition and the potential benefit
of postexposure prophylaxis were never tested.

Conclusions: The success of vaccination meant that the role of postexposure prophylaxis of coronavirus disease-2019
in care home residents was not tested. Significant progress was made in developing the infrastructure and expertise
necessary for a large-scale clinical trial of investigational medicinal products in United Kingdom care homes.

Future work: The role of postexposure prophylaxis of coronavirus disease-2019 in care home residents remains
undefined. Significant logistical barriers to conducting research in care homes need to be removed urgently before
future studies are possible. Further work is required to develop the infrastructure for clinical trials of investigational
medicinal products in care homes. Serious consideration should be given to building and then hibernating a pandemic-
ready platform trial suitable for care home research.

Funding: This article presents independent research funded by the National Institute for Health and Care Research
(NIHR) Health Technology Assessment programme as award number NIHR133443.

A plain language summary of this research article is available on the NIHR Journals Library Website https:/doi.
org/10.3310/MTRS8833.
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last accessed

Some text in this section has been reproduced with
permission from Bath et al.? This is an Open Access article
distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) licence, which permits
others to distribute, remix, adapt and build upon this work,
for commercial use, provided the original work is properly
cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting
changes to the original text.

Since 2019, severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) disease has spread around the world,
causing more than 676 million cases and 6.9 million deaths
[coronavirus disease-2019 (COVID-19) Dashboard, Johns
Hopkins University, www.arcgis.com/apps/dashboards/
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26 July 2024].2 In the UK, 24.7 million cases and 220,721
deaths have been recorded to date.?

Prior to the introduction of vaccines, SARS-CoV-2
infection was devastating in care homes, causing profound
morbidity, mortality and disruption of daily routines to
the detriment and well-being of residents, families and
staff. By the end of 2020, England had recorded 19,179
deaths due to COVID-19 in care home residents,® which
explains ~30% of the excess mortality associated with
COVID-19. In Scottish care home residents, COVID-19
reduced life expectancy by approximately half a year.*
The implementation of hygiene measures, such as
prevention of visiting by friends and family of residents,
routine testing for COVID-19, use of personal protection
equipment by staff and changes in government policy
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so that the patients were not moved from hospitals into
care homes without SARS-CoV-2-testing, helped reduce
infection. Nevertheless, outbreaks of infection continued,
and prophylaxis measures were introduced, especially
pre-exposure prophylaxis (PrEP) with vaccination.>¢ By
December 2021, more than 126 million doses of vaccine
had been delivered in the UK, including first, second, third
and booster injections, a figure that rose to 172 million by
March 2023.2 Vaccination of residents (and staff) started in
early 2021 using the Pfizer (Pfizer Inc., New York, NY, USA)
and AstraZeneca vaccines. Although there were concerns
that vaccines might be less effective in older people with
multiple comorbidities and immunosenescence, this fact
was not observed and vaccination of more than 90%
of care home residents and 80% of staff significantly
reduced the COVID-19 disease, especially that leading
to hospitalisation and death. Although vaccines were
developed against the Wuhan/wild-type virus, they
have also been sufficiently effective against Alpha, Beta,
Gamma, Delta and Omicron variants (European Centre for
Disease Prevention and Control, https:/covid19-vaccines-
efficacy.ecdc.europa.eu; last accessed 26 July 2024).

The work outlined in this report was conceived before
vaccine roll-out, commenced in parallel with the beginning
of mass vaccination at the time when the efficacy of
vaccination in care home populations remained uncertain
and concluded once the efficacy of vaccination had been
established, rendering the proposed work unfeasible.
Specifically, Prophylactic Therapy in Care Homes Trials
(PROTECT-CH) was designed in October 2020 using
data from the significant wave of excess deaths seen in
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care homes due to the first/Wuhan wave of infection in
March-May 2020; apart from a smaller wave related to
the alpha variant in January-February 2021, there were
no other periods of excess deaths in care homes. This
pattern of excess deaths differs from that seen for deaths
at home and in hospital. Although vaccination has been
phenomenally successful, a modest reduction in efficacy,
say due to further SARS-CoV-2 variants, would lead to
substantial morbidity and mortality; hence, there may yet
be a need for interventions that prevent infections and
transmission in care homes.

The literature relating to COVID-19 prevention and
treatment is fast moving, and the state of knowledge at
the time the trial was designed (in late 2020) and was
planned to run (in 2021; Table 1) was far behind than what
is now known in 2024. Since 2021, the efficacy of multiple
antiviral interventions has been demonstrated, for example
molnupiravir;”® more recently, combination therapy has
been tested (e.g. nirmatrelvir/ritonavir’) and comparative
head-to-head comparisons have been reported (e.g.
nirmatrelvir/ritonavir vs. molnupiravir®©). Long-COVID is
now a well-recognised, even if suboptimally understood,
complication of COVID-19, but it was not a target of the
PROTECT-CH trial.

This report covers the design and initial startup of the
National Institute for Health and Care Research (NIHR)-
commissioned PROTECT-CH trial. The trial never
commenced recruitment due to numerous logistical
challenges. Most of these had been surmounted by the
autumn of 2021, but some barriers remained, which we

TABLE 1 State of knowledge about COVID-19 treatments in 2020 and 2021. Only large trials are quoted. No trials focused on care

home participants

Prevention Treatments

Effective Ineffective

Effective

Reported in 2020 Vaccine, Pfizer>? Dexamethasone!!? Lopinavir and
ritonavir'?>
Vaccine, AstraZeneca®? Hydrocortisone!®® Hydroxychloroquine!4?

Reported in 2021 Vaccine, Moderna?s2 Tocilizumab6170 Aspirinéb

Convalescent
plasma?tb

Vaccine, J&J172 Casirivimab and imdevimab?°®

Vaccine, Novavax??? Budesonide?®? Azithromycin?+>
Molnupiravir’82

PF-0732133225262

a Community-based.
b Hospital-based.
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outline in this study. Ultimately, the trial became infeasible
once vaccination led to a dramatic reduction in care home
COVID-19 outbreaks.

Methods

Some text in this section has been reproduced with
permission from Bath et al.? This is an Open Access article
distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) licence, which permits
others to distribute, remix, adapt and build upon this work,
for commercial use, provided the original work is properly
cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting
changes to the original text.

The following text briefly describes the trial rationale, aims
and methods. Further details on the protocol, analysis
plans and dummy tables, training materials, database
design, study oversight, newsletters, correspondence,
approvals, participant information and consent forms and
frequently asked questions are given at: www.protect-
trial.net/resources (accessed 26 July 2024).r A summary
is given at the funder website https:/fundingawards.
nihr.ac.uk/award/NIHR133443 (accessed 26 July 2024).
Detailed information on the trial has been published as
a pre-print® and brief comments on challenges are shared
in print.?’

Rationale
The PROTECT-CH was designed in late 2020 and was
predicated on multiple observations:

1. A high risk of SARS-CoV-2 transmission and
COVID-19 disease existed in care homes.

2. Treatment of care home residents who have been
potentially exposed to an index case of SARS-CoV-2
with an effective antiviral agent [postexposure
prophylaxis (PEP)] might reduce the viral spread and
disease severity.

3. There were no proven antiviral agents to treat or
prevent SARS-CoV-2 in 2020. Hence, PEP with an
antiviral agent might reduce both transmission with-
in care homes and disease severity in residents.

Aims

We aimed to set in place a research and governance
platform for the efficient delivery of a suite of randomised
comparisons to prevent COVID-19 infection and reduce
severity/transmission and death in residents in care
homes, which would allow the dropping of unsuccessful
candidate investigational medicinal products (IMPs) and
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addition of new ones in their place. This would provide
reliable estimates of the effect of trial treatments for
each pairwise comparison with the standard care arm on
SARS-CoV-2 infection, morbidity and mortality 60 days
after randomisation.

In addition, we aimed to assess the: (1) effects of
trial treatments on mortality (all-cause and cause-
specific), admission to hospital (all-cause and cause-
specific), healthcare referrals for COVID-19, infection
(asymptomatic and symptomatic), time to symptomatic
infection and safety through serious adverse reactions
(SARs); (2) effects of trial treatments on transmission
of SARS-CoV-2 infection; (3) cost-effectiveness of trial
treatments and (4) contextual factors that influence
trial processes, including adherence to intervention and
outcome measurement regimens, and that might impact
on subsequent implementations of PrEP or PEP for
COVID-19 in care homes.

Design

The study comprised a multiarm, multistage platform
design based on a single master protocol to allow multiple
different treatments to be evaluated both in parallel and
in series. Cluster randomisation of care homes would
use equal probability between all active treatments and
control, and all comparative analyses would be based on
contemporaneously enrolled care homes. The number of
active treatments was to be limited to three at any time
to ensure that the platform assessed safety and efficacy
in a timely manner, in particular to limit the duration
required to determine an answer for each intervention.
Both trials of PrEP (i.e. before the care home has a case)
and PEP (once the care home has a new case equivalent
to an outbreak occurring in a closed setting) would be
supported by the platform. The plan was to start with
PEP interventions, but have a platform design that would
support PrEP, as necessary.

As part of continuous monitoring, the Data Monitoring
Committee (DMC) was to be provided with regular
confidential reports by trial arm, including information
on recruitment, protocol compliance, safety data, interim
assessments of outcomes (between-group estimates
of differences in efficacy and/or safety outcomes) and
conditional power for futility assessment if necessary.
The DMC was then to inform the Platform Steering
Committee (PSC) if, in its view, there was evidence or
reason why the comparison within the platform should be
modified or terminated prematurely, for example, if the
conditional power at a given point was low. Under such
circumstances, where unblinded information on efficacy
was necessary and randomisation of care homes was still
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ongoing, the impact on the type | error would be taken
into consideration. If the PSC and sponsor then decided
that the recommended changes should be implemented,
then this would be done via a study protocol amendment.
No early stopping for benefit was planned.

New treatments were to be added to the platform
by recruiting additional care homes or rerandomising
previously enrolled care homes that had completed
follow-up and provided that the prophylactic effect of
the previous treatment was expected to have washed out
(which would be quick for some candidate drugs but might
take months for others, e.g. synthetic antibodies). Care
homes were to be randomised (1:1:1 allocation ratio)
between two active and standard of care (SoC) groups
versus a SoC control group using dynamic allocation.
New potential treatments were only to be added to the
platform, provided that there were no more than two
treatments already being assessed. If the study was already
investigating three active treatments, then inclusion of a
new treatment would be delayed until one of the existing
treatment comparisons had concluded a 60-day follow-up
for all residents.

All design discussions and decisions involved members of
the patient and public involvement (PPI) team (MG and
VL). For their diligence and hard work, they received the
‘Community volunteer of the year’ award, in 2021, from
the University of Nottingham.

Participants

Eligibility criteria covered both care homes (the unit of
randomisation) and residents (see Appendix 1). Briefly,
care homes had to:

e be based in the UK and be for older people (with or
without nursing)

e have at least 20 beds (so they could gain expertise in
trial delivery)

e not be deemed as inadequate in performance by
the Care Quality Commission (CQC; or equivalent in
devolved administrations).

Since the trial was initially to study PEP interventions,
any enrolled care home would only be allocated to
treatment on the development of a positive polymerase
chain reaction (PCR) or lateral flow test (or equivalent) for
SARS-CoV-2 in any resident and/or staff member within
the previous 4 weeks.

Residents within an enrolled care home for older people

could be recruited if they were aged = 65 years, had
capacity to give informed consent or had a personal legal
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representative if they lacked capacity. They were excluded
if they had entered end-stage palliative care, had been
admitted to the care home for short-term respite care or
had a general practitioner (GP) who was unable to support
their involvement in the trial. Similarly, they were excluded
if they were currently taking all of the trial interventions,
had a contraindication to all of the trial interventions
or were in the treatment phase of another COVID-19
prevention or treatment trial. Apart from the minimum
age of 65 years, there were no other restrictions on the
protected characteristics of age, sex and race ethnicity to
ensure equality, diversity and inclusion.

Investigational medicinal products

As a NIHR-commissioned trial, the choices of IMP, inhaled
ciclesonide and inhaled niclosamide, were selected by the
NIHR prophylaxis oversight group (POG). Another NIHR
committee, the UK COVID-19 therapeutics advisory panel
(UK CTAP), also discussed potential interventions that
might be tested, including inhaled heparin and intravenous
convalescent plasma.

Two drugs were recommended for testing by POG,
ciclesonide in late December 2020 and niclosamide in early
January 2021. Ciclesonide?® was to be administered once
daily via inhalation for 42 days; specifically, administration
would require two actuations (320 ug) inhaled via mouth
sequentially (with participants who were unable to tolerate
a face mask using a spacer mouthpiece) and then via nose
(with participants who were unable to tolerate a face mask
not receiving the intranasal actuation). Niclosamide?’ (1%
in 20 ml) was to be administered for 42 days intranasally as
a spray into each nostril twice daily (140 ul, equivalent to a
total daily dose of 4.7 mg of niclosamide free acid). Further
information on these two drugs is given in Appendix 1. Both
ciclesonide and niclosamide were to be given in addition to
standard care and compared with standard care alone, for
example, there was to be no placebo. Further information
on both drugs is given in Appendix 1.

Randomisation

As a cluster-randomised trial, care homes were to
be randomised dynamically using a probabilistic
minimisation algorithm to balance across important
baseline care home characteristics: type (residential vs.
mixed residential/nursing vs. nursing), prior SARS-CoV-2
infection at any time, size (< 30 residents, 31-50, > 50)
and capacity to give oxygen and/or dexamethasone when
clinically indicated (a practice that was emerging in some
parts of the UK at the time of the study). The probability
of allocating to the group that minimised the imbalance
was 90%. Eligible nursing homes were to be assigned in
a1:1:1 ratio to receive ciclesonide and standard care,
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niclosamide and standard care or standard care alone.
Residents who had a definite need for or contraindication
to either drug were not included in analyses of that
comparison with standard care. Residents, care home staff
and GPs would be aware of the assigned treatments, that
is allocation concealment was to be ensured by enrolling
care homes and residents prior to allocation. Care homes
were to be randomised once they had an indication of a
developing infection, for example, recent positive PCR or
lateral flow test (or equivalent) in any resident or member
of staff (index case).

Outcomes, primary

The primary efficacy outcome was to be a four-level,
ordered, categorical (ordinal) scale with participants
classified by the most serious event they experienced
during the 60-day period following randomisation:

1. all-cause mortality

2. all-cause hospitalisation

3. SARS-CoV-2 infection (diagnosed using PCR, lateral
flow test or equivalent) without admission to
hospital

4. no SARS-CoV-2 infection.

Outcomes were to be assessed at 60 days (and 120 days
in a secondary analysis) following randomisation, and
information on events would be obtained from UK routine
data, with national sources shown in Table 2.

The primary efficacy outcome was designed to ‘capture
the ability of the drug candidate to prevent/reduce
morbidity and mortality from COVID-19 in individuals,
and to reduce transmission in care home settings’,
thereby addressing the NIHR Commissioning brief [www.
nihr.ac.uk/documents/20111-commissioning-brief-
for-prophylaxis-platform-study-in-care-homes/25902;
accessed 26 October 2020 (no longer available)].
Hence, the outcome needed to include asymptomatic
and symptomatic transmission, morbidity assessed as
healthcare interventions, hospitalisation and mortality.
This approach followed the World Health Organization’s
recommendation to use ordinal outcomes in COVID-19
trials,®® a recommendation that was followed by many
such studies.®* We adapted the ordinal scale to fit the care
home context.

Using an ordinal outcome had additional advantages.
First, it allowed the effect of treatment to be assessed on
the severity of recurrent events as well as their rate. In
general, interventions that reduce the risk of events also
reduce the severity of those events that do occur;32%3
conversely, interventions that increase events also
increase the severity of those events.?* Second, using an

6

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2025

ordinal outcome improves statistical power as compared
to using a dichotomous outcome for a given sample size.®®

Outcomes, secondary
Secondary outcomes at day 60 following randomisation
were to include:

1. time to healthcare referral for COVID-19; for
example, discussion outside of care home with GP
(excluding routine visit); 111, 999/ambulance para-
medic or emergency department (ED) assessment
(without admission) and remote hospital consultation

2. time to use of dexamethasone in the care home for
COVID-19

3. time to use of oxygen in the care home for
COVID-19

4. time to SARS-CoV-2 infection - positive PCR or

lateral flow test (or equivalent)

time to first admission to hospital

cause-specific hospital admission

7. time to death

o u

8. days alive and not in hospital

9. cause-specific mortality, including COVID-19, stroke,
pulmonary embolism and myocardial infarction

10. electronic frailty index.

The primary outcome would also be collected at
120 days following randomisation. At the care home
level, the number of SARS-CoV-2 infections in residents,
including those not participating in PROTECT-CH, would
be recorded.

Safety evaluation

Serious adverse reactions (excluding primary and
secondary outcomes, suspected unexpected SARs) and
adverse events relevant to the interventions were to
be collected.

Blinding

As a cluster open-label trial, care homes were either
randomised to active treatment/standard care or standard
care alone. Hence, residents, their family and care home
staff would all to be unblinded. By contrast, the primary
outcome was to be blinded, since it was to be derived from
national routinely collected health data. Externally facing
co-ordinating staff were to be unblended, while those
managing and analysing data would be blinded, apart from
two statisticians who were supporting the DMC.

Study oversight

The trial was conceived and designed by the grant
applicants who wrote the protocol. The study was given
NIHR Urgent Public Health level 1 badging (once we had
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TABLE 2 Organisational challenges in working across the four UK nations

Issue

CH chains

CH inspectorates and

registers

ENRICH

Sources of routine data?

Death
Hospitalisation
SARS-CoV-2
Primary care

Other

Challenge

Most CH medium-large chains not present across all of
UK. Most small CH groups are regional

Different organisations in each country, so no common
list or classification of CHs

Different organisations in each country, with generally,
limited funding

Accessing data from multiple different sources

England

Barchester
Four Seasons
HC One

CcQcC

ENRICH, England

NHS Digital
NHS Digital
NHS Digital
NHS Digital

Northern Ireland

Four Seasons

Regulation and Quality
Improvement Authority

Not applicable

HSCNI
HSCNI
HSCNI
HSCNI
HSBNI

Scotland

Barchester
Four Seasons
HC One

Care Inspectorate
Scotland

ENRICH, Scotland

PHS
PHS
PHS
Albasoft

Wales

Barchester
Four Seasons
HC One

Care
Inspectorate
Wales

ENRICH,
Cymru

SAIL
SAIL
SAIL
SAIL

ENRICH, Enabling Research in Care Homes; HSBNI, Honest Brokerage Service NI; HSCNI, Health and Social Care Trusts NI; PHS, Public Health Scotland; SAIL, Secure Anonymised

Information Linkage.

a The Dundee Trusted Research Environment (TRE) would curate central data from these sources (with uploads obtained every 2-4 weeks) and trial data from the Nottingham REDCap
database. Statistical analyses would then be run from Nottingham and Cambridge, with code run in the Dundee TRE.
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clarified that we had two IMPs to test, dated 1 March
2021); approved by the Medicines and Healthcare products
Regulatory Agency [MHRA, UK competent authority,
clinical trial authorisation (CTA) 03057/0073/001-0001,
15 May 2021], UK Research Ethics Committee (REC) and
Health Research Authority (HRA, 21/5C/0166, dated 17
May 2021); and registered (EudraCT 2021-000185-15).

The trial was overseen (Figure 1) by:

e anindependent PSC: to provide oversight for the
platform study on behalf of the sponsor and funder;
provide advice to the Platform Management Group
(PMG), the funder (National Institute for Health
Research) and Nottingham Clinical Trials Unit
(NCTU) on all aspects of the study; review progress,
including adherence to the protocol, participant
safety and considerations for new information; and
receive and consider recommendations made by the
independent DMC

e anindependent DMC.: to safeguard the interests of
potential or actual trial participants, their relatives
and carers, investigators and the sponsor; to assess
the safety and efficacy of the intervention(s) being
investigated; to monitor the platform’s overall conduct
and so protect its validity and credibility; to receive
and review the progress and accruing data of the
comparison(s) under investigation and provide advice
on the conduct of the comparison(s) to the PSC

e PMG: to manage the trial addressing strategic and
logistical decisions

e Executive Committee (based at the PROTECT-CH
Co-ordinating Centre at the NCTU): to manage the
day-to-day conduct of the trial.

Membership of the committees/groups is listed at the end
of the report.

Funder:
NIHR

S . Reports to funder
ponsor: and sponsor

University of
Nottingham \

Recommendation based
on accumulating data

PSC «— DMC

Reports on
accumulating data

pmMG €——¥» Carehomes

FIGURE 1 Trial management structure. Inter-relationships between
the funder (NIHR), sponsor (University of Nottingham), PSC, DMC,
PMG and care homes.
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Statistical analysis

The analysis and reporting of the trial were to be in
accordance with Consolidated Standards of Reporting
Trials guidelines for adaptive and cluster designs,®%”
with the primary comparative analyses being conducted
according to randomised allocation (intention to
treat). All comparative analyses were to be based on
contemporaneously randomised care homes. Primary
comparative analyses would employ a multilevel ordinal
logistic regression model with adjustment for minimisation
factors and individual-level covariates (age, sex and
vaccination status) and a random effect to adjust for
clustering within care homes. The treatment comparison
would be presented as an adjusted common odds ratio
(OR; with 95% confidence intervals) for a shift in the
direction of a better outcome on the ordinal scale.32333538:37
Pre-specified analyses of the primary outcome were to be
performed in subgroups defined by the factors: care home
type, prior SARS-CoV-2 infection in the care home, care
home size (humber of residents), capacity to give oxygen,
age, sex and vaccination status. Secondary outcomes
were to be analysed using appropriate regression models
dependent on data type (binary, categorical, continuous
and time-to-event), adjusted similarly and accounting for
clustering within care homes. All p-values would have
been two-sided and reported without adjustment for
multiple testing. Analyses were to be performed using
Stata® (StataCorp LP, College Station, TX, USA) and R (The
R Foundation for Statistical Computing, Vienna, Austria).
The full statistical analysis plan is available at www.
protect-trial.net/files/resources/protect-sap-final-v1-0-
080ct2021-signed-1.pdf; dummy tables are available at
www.protect-trial.net/files/resources/protect-dummy-
tables-final-v1-0-20211008-signed-1.pdf (both accessed
26 July 2024).

Sample size

A total of 530 residents per group were required to detect
an OR of 0.67 for a four-level ordinal primary outcome
(with assumed proportions: no infection 60%, infection
and remain in care home 15%, all-cause hospitalisation
10%, all-cause mortality 15%), assuming a two-sided
significance level of 5% and 90% statistical power, with no
adjustment for clustering.*°4* Care homes of varying size
were to be included, with an average of 40 beds per care
home.*? We assumed that not all residents would take part
in the study, and so we expected that approximately 32
(range 20-60, coefficient of variation for care home size
0.49%) residents would be recruited from each participating
care homes. Let us assume that an intracluster correlation
of 0.11 gave a design effect or inflation factor of 5.25.44
Therefore, to compare a single active treatment versus
standard care, we would need around 174 care homes and
in excess of 5500 residents. Allowing for the uncertainty
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surrounding the parameters listed above, we proposed a
sample size of 200 care homes involving 6400 residents.

Therefore, a comparison of two active (unrelated)
treatments versus standard care (in a 1:1:1 allocation
ratio) would require 300 care homes in total, corresponding
to around 9600 residents. Since only ~40% of care homes
might have a resident and/or staff member who would
test positive for SARS-CoV-2 infection during the trial,
we would need to recruit 2.5 times these numbers, for
example, 750 homes and 24,000 residents, and then we
would randomise the first 300 care homes that reported
an infection. We would then re-estimate the sample
size during the trial once the 60-day outcome data were
available for at least 75% of care homes randomised to
standard care.

Protecting against bias
Multiple measures were to be taken to minimise bias:

e recruitment according to pre-defined inclusion/
exclusion criteria

e exclusion of patients enrolled in other trials

e central data registration with real-time data validation

concealment of allocation

research staff trained in trial protocol and processes

analysis by intention to treat

analyses adjusted for baseline prognostic variables,

including minimisation factors.

Training

All PROTECT-CH care home staff were to be trained in the
trial protocol and processes and assessment scales. The
training included an introduction to good clinical practice
(GCP) with increased detail covering aspects relevant to
staff, for example consent and IMP management. (More
information on this follows.)

Care home monitoring was to be performed remotely by
the NCTU Co-ordinating Centre, with the aim of ensuring
quality control of the delivery of the protocol, collection
of data and adherence with national regulations and
ethics. Remote monitoring to confirm the presence of the
participant and their consent, eligibility criteria, selected
data critical to the trial (demographics and prescription
of interventions) and report serious adverse events were
planned. In-person monitoring visits were to be performed
as deemed necessary by the Co-ordinating Centre.

Central statistical monitoring of the data was to be

performed according to Buyse et al.*> during the trial and
prior to locking of the data. Checks would include logic and

This article should be referenced as follows:

Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey M, et al. Lessons from the PROTECT-CH COVID-19 platform trial in care homes. [published online ahead of print April 9 2025]. Health

Technol Assess 2025. https://doi.org/10.3310/MTRS8833

Health Technology Assessment 2025

range checks, digit preference, comparison of univariate
data between sites and comparison of multiple variable
models between countries. The monitoring procedures
would have been compliant with the requirements of the
sponsor, the national ethics committees and MHRA and
fulfilled GCP requirements.

Health economic evaluation and process
evaluation
These are described in Appendix 1.

Observations and discussion

Some text in this section has been reproduced with
permission from Bath et al.? This is an Open Access article
distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) licence, which permits
others to distribute, remix, adapt and build upon this work,
for commercial use, provided the original work is properly
cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting
changes to the original text.

The disproportionate effect of the pandemic in a
vulnerable, frail and unvaccinated group in care homes
led to high death rates in 2020. This meant that the
UK needed to address this problem specifically and the
early success of the randomised evaluation of COVID-
19 therapy (RECOVERY) platform trial*® suggested
that a platform trial focussing on care homes and their
residents would provide a practical solution. The trial
was designed, its infrastructure was built and an initial
300 care homes were identified. Although the trial was
close to being ready to start in April 2021, the dramatic
fall in COVID-19 rates in care homes due to the success
of vaccination meant the trial never commenced formal
recruitment and contracting with care homes and GPs.
For this reason, further trial activity was stopped and
the funding grant was closed. Nevertheless, multiple
and serious logistical problems were identified?” and
it is questionable whether the trial could ever have
started (other than perhaps as a pilot study) since many
of these issues appeared insurmountable in mid-2021.
These trial-specific internal and external challenges are
now highlighted.

The early success of vaccination in 2021 reduced the
scientific need for the trial, which become increasingly
obvious in quarter 2 of 2021. By then, significant
impediments to trial progress had become obvious and it
is highly questionable whether the trial could have ever
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progressed with its design unless these obstructions were
removed. Key blockages related to: trial design, choice of
IMP, IMP contracting, research nurses (RNs) and GPs.

Internal challenges

Multiple trials versus platform trial

The NIHR commission was for a platform trial and so we
did not consider setting up multiple parallel arm trials. The
benefits of platform trials for common disease/conditions
are well rehearsed and these include the need, overall, for
fewer patients, shorter time to obtaining an answer for a
given intervention, ability to drop ineffective interventions
early and introduce new arms more quickly and a greater
probability of success.#’*® Advantages have been seen
prior to the pandemic, for example in oncology, with
STAMPEDE.** During the COVID-19 pandemic, platform
trials achieved the biggest gain in knowledge and identified
beneficial, ineffective and hazardous interventions
(see Table 1), as seen in RECOVERY,'+1214 REMAP-CAP,13
PRINCIPLE? and PANORAMIC.® It is highly unlikely that
multiple parallel arm trials would have achieved the same
impact in the equivalent time period. It is equally likely
that the same conclusion would apply to pandemic trials
running in the care home sector.

Cluster versus individual randomisation

Although randomisation of individual residents would
require a smaller sample size, this might not have been
feasible because of the administrative and logistical
burden associated with individualised randomisation and
administration for care home staff - all at a time when
their burden of work was already substantially increased
by the pandemic. In the event of an outbreak, study
staff would have been unable to enter to the care home
to help, placing this burden substantively on care home
staff. Hence, cluster randomisation was considered to be
particularly relevant to a care home trial.

Cluster designs are especially relevant to care home trials
since they:

e are more likely to provide a clear answer than a trial
using individual randomisation because reducing virus
transmission is so fundamental to prophylaxis - a
critical mass of ‘susceptible’ individuals is typically
needed for disease transmission and so the impact of
a useful drug will be amplified if it is used widely

e reduce the risk of bias due to contamination, whereby
residents receive the wrong intervention®!

e allow ‘real-world’ investigation of transmission

o facilitate recruitment

e enable simpler drug management and delivery
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e ease identification/attribution of serious adverse
events

e best reflect the manner that prophylactic
interventions would be implemented in care homes,
for example for all residents (and potentially staff)
following an outbreak.

In view of these clear practical advantages, especially in a
research naive environment in a pressurised situation, we
elected to use a cluster trial design. Nevertheless, a cluster
trial design leads to a much larger trial than when using
individual randomisation in the case of PROTECT-CH by
a factor of more than 5 (see earlier sample size calculation
above). As a result, we would needed to have engaged,
contracted, trained and supported many hundreds of
care homes and thousands of GPs and recruited tens of
thousands of residents.

Some might argue that we should have used individual
randomisation and accepted this less optimal design, a case
of ‘best is the mortal enemy of the good’ (Montesquieu
in 1726);>? this would have required recruitment of only
1000-2000 residents from fewer than 100 care homes.
But, since mortality and transmission were the most
important outcomes, an individually randomised trial may
not have answered the research question adequately.
Future care home trials will need to consider this dilemma
of cluster versus individual randomisation carefully.

Training

Care home staff are largely new to research, and it was
vital that they received adequate training and retraining.
Mandatory training covered background to the trial,
trial-specific GCP, data protection, safety and guidance
on COVID-19 outbreaks. Role-dependent training
covered consent and enrolment, data entry, interventions,
assessments and follow-up and close out and archiving.
Training modules covering these areas were uploaded to
the trial website (they are still present at www.protect-ch.
net) and were to have been delivered in webinars. Further
training would have been delivered face to face at the care
homes by RNs.

Additionally, most of the research delivery team, based
predominantly in a Clinical Trials Unit, were new to
working with care homes. They had to learn about how
care homes were funded, commissioned, managed and
staffed. They had to assimilate a plethora of new legislation
surrounding care delivery in care homes and regularly
recalibrate in light of frequently changing guidelines as
government and care providers adjusted to rapidly shifting
clinical circumstances. The coinvestigators had substantial
expertise in the sector and how to work with care home
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staff. This facilitated, for example, the establishment of
regular education and update sessions for care home
staff involved with the study to keep them informed and
engaged (materials available on request). However, due to
clinical trial of investigational medicinal products (CTIMPs)
being largely unexplored in this sector, the team was
frequently breaking new ground.

Designing and developing the training materials was
a significant task and the workload should not be
underestimated in any future large care home trial. As
discussed below, it is not clear that there are enough RNs
in the UK who can cover care home research, including
delivery of some on-site training.

Co-ordination and staffing

Co-ordinating a care home trial in a pandemic is complex,
involving care homes, GPs, medical principal investigators
(Pls), RNs, central pharmacy and the trial co-ordinating
centre/clinical trials unit. Twenty-four multidisciplinary
working groups based in a hub-and-spoke model
and covering the UK managed the process, and this
involved 91 individuals comprising academic, clinical and
methodologists from 25 organisations.>® The remit of
these groups was to localise implementation and delivery
of trial protocols, taking account of local variation in how
care homes, primary and community care interacted.
Thus, each working group performed similar functions
by way of making the study feasible locally; duplication
was minimised by regular online meetings with the
core study team in Nottingham which was attended by
representatives of all working groups.

Future care home trials, especially those addressing
pandemic needs, will inevitably involve multiple
organisations and staff members and so will need the
appropriate structure and funding.

Quality assurance

Quality assurance (QA) of a trial during remote working and
within a care home setting posed several difficulties from
a regulatory oversight perspective. High-risk CTIMP trials
(such as those conducted within a vulnerable population
with an unlicensed IMP) would normally involve a risk-
based assessment and then an increased level of on-site
monitoring during initiation and conduct. This intensity
of monitoring and oversight was not going to be possible
due to government restrictions and COVID-19 prevention
measures in care homes. The risk assessment was drafted
taking this into account, proposing the use of novel central
monitoring systems where possible. In order to ensure
that a risk-based level of oversight and monitoring was
accounted for, the QA function was involved in all stages
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of database design, e-consent, electronic trial master
file (€TMF) and safety reporting. Database forms were
designed to allow the highest level of central monitoring
was possible, enabling review of consent forms, IMP charts,
and safety events. While the trial was never initiated, new
forms and database models can be used going forward for
this purpose.

The use of an eTMF for the trial also enabled the
QA function to perform a remote audit of essential
documents, approvals and amendments to ensure that all
were accounted for and filed correctly.

External challenges

Prioritisation of pandemic trials

At commencement of the pandemic, research was
prioritised at all levels, for example, the RECOVERY trial
was able to start within 10 days of conception.*® When
PROTECT-CH started in early 2021, many aspects of
research were attempting to return to pre-COVID-19
practice and activity, for example, Clinical Research
Network (CRN) wanted RNs to return to supporting non-
COVID-19 trials. Table 3 details out the dates for key
milestones, and it is clear that progress was far slower
than seen for platforms opening in 2020.

No dates were relevant for participant last visit, data entry
and cleaning or database lock.

Prioritisation of national resources for pandemic research
needs to continue for the duration of the pandemic. All
research in a pandemic context is time-critical and will
be disproportionately affected by research delays by
comparison with more routine research.

Choice of investigational medicinal

products

The commission for the trial was to design, set up
and deliver the trial but not choose the interventions.
Although the IMP was chosen by the NIHR POG, another
NIHR group UK CTAP was the primary gatekeeper for
suggestions for interventions and made recommendations
for other studies. It was unclear whether UK CTAP ever
considered ciclesonide and niclosamide as worth testing.

Although we cannot speculate as to which agents might
be relevant in a future pandemic, the choice of inhaled
drugs such as ciclesonide and niclosamide in a care home
setting may be suboptimal, even if attractive superficially.
Most residents live with cognitive impairment or dementia
and may struggle to understand how to effectively use
an inhaler, even with a spacer device attached. Similarly,
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TABLE 3 Record of key dates

Event Date

NIHR call (20/111) announced 20 October 2020

NIHR prospective applicants briefing 22 October 2020

Submission of single-stage grant 11 November 2020

application

Interview as a shortlisted application 25 November 2020

Revised application submitted 14 December 2020

NIHR award grant 15 December 2020

MHRA first advisory meeting 16 December 2020

Ciclesonide proposed as an IMP to test 23 December 2020

Grant and project starts 1 January 2021

Niclosamide proposed as an IMP to test 2 January 2021

MHRA second advisory meeting 19 February 2021

Urgent public health level 1 1 March 2021

Joint platform steering/DMC meeting 3 March 2021

Integrated Research Application System 29 April 2021
submission, protocol version 1.0

MHRA approval (CTA 15 May 2021
03057/0073/001-0001)

REC/HRA approval (21/5C/0166) 17 May 2021
Protocol amendment version 2.0 1 July 2021
Insurance sourced, contracting commenced 2 July 2021
Protocol amendment: MHRA approval 9 July 2021

NIHR issue close-down notice 22 September 2021

All documentation filed in the eTMF 5 November 2021

Submission of close-down plan to NIHR 10 November 2021

All documents uploaded to the trial website 19 November 2021

Grant close 17 December 2021
Process evaluation Not completed

Final report submission This report

many will dislike and even refuse nebulised drugs. Care
home residents rooms rarely have space suitable for
storing drug spacers and nebulisers and central storage is
likely to increase the risk of mixing up drugs, leading to
administration errors. Similarly, intravenous interventions
(such as convalescent plasma??) will be impractical unless
being used in a small, highly controlled Phase Il feasibility
trial with the presence of dedicated healthcare staff to
administer and monitor administration. Suppositories
are likely to be resisted by many confused residents.
While transdermal administration would be attractive,
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mechanisms capable of delivering adequate systemic
doses of antimicrobials are only at the experimental stage.
Hence, practically, an oral (or perhaps subcutaneous) drug
formulation will ease administration and the reliability of
dosing. Nevertheless, any drug will need to involve MHRA
approval and so the involvement of GPs, as discussed later.

We received mixed messages from various arms of NIHR
(UK CTAP and POG) as to which drugs should be tested,
although our contract specified that NIHR POG were to
decide. In the future, a single committee should identify
preferred drugs; this would reduce confusion, accelerate
trial startup and ensure that the Department of Health and
Social Care (DHSC) and NIHR are fully behind the trial. For
a specialist group of patients such as care home residents,
decisions on drugs will need to be tempered by considering
aspects such as storage, route of administration and
acceptability to people who live with dementia.

Contracting between the National

Institute for Health and Care Research

and companies manufacturing the

investigational medicinal products

Both ciclesonide and niclosamide were in development
by their respective manufacturers (Ayrtons, Liverpool,
UK; Union Therapeutics, Hellerup, Denmark) and lacked
any licence, although both agents were available for other
purposes from other companies. The two companies
needed data from PROTECT-CH, as well as other trials
such as prophylaxis for patients at risk of COVID-19
infection (PROTECT-V),>* to assist them getting a licence
for COVID-19 (assuming the data were positive). As
such, they were willing to give drug in exchange for the
trial data. However, NIHR could not agree to this due to
legalities relating to state aid; in particular, NIHR would
not agree to any data exchange until the trials results were
available so that they could assess their value. Further,
NIHR expected the companies to hand over background
intellectual property in case the company withdrew from
the market during the trial; both companies declined this.
While one company signalled a willingness to sell the drug
to the trial in late July 2021, NIHR and the other company
had not come to any agreement by this time. Hence, it is
possible that the trial could have started with one drug
but not before late quarter 3 of 2021. Importantly, more
than 6-month delay in contracting significantly limited the
progress of all central pharmacy set-up activities. Avoiding
these delays would, in all probability, have allowed the
platform trial to have started contracting with all parties
in May 2021.

We believe that the key driver of patient benefit must
underline all processes. NIHR should consider whether
companies who provide drugs for free agree to handing
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over background intellectual property (IP). Also, NIHR
should agree on allowing companies to use trial data for
licensing and marketing purposes before the trial starts
rather after the results are available. This would reassure
companies that they would have access to data and would
accelerate licensing, marketing and patient benefit in the
event of a positive result. During the NIHR contracting
process, we were often excluded from discussions
making trial delivery complicated since NIHR was both
trial funder and leading on company contracting. NIHR
should review how they support trial teams during the
contracting process.

Publicising investigational medicinal

product

Once the IMP was chosen, we asked NIHR if we could
share this information with potential care homes, GPs
and the media so that we could publicise the trial and so
garner further interest. However, NIHR instructed us not
to publicise what IMP was to be tested until contracts
with the manufacturers had been signed. With the delay
in contracts, this delayed recruitment and contracting with
care homes and GPs not knowing our plans, thus reducing
our ability to advertise the trial to media and garner their
interest in the trial.

Care home identification and governance

The varied ownership of care homes (commercial,
charity, social care and NHS) made it challenging to
identify suitable homes, and we had to approach multiple
commercial and charity chains; often, personal knowledge
and relationships were vital. Further, it was challenging to
work out who the primary contact for each care home was;
the registered manager might not have the authority to
scrutinise or sign research contracts,? particularly in chain
providers where the head office usually made chain-wide
decisions. Additionally, changes in personnel and their
contact details complicated the process of contacting and
building up the relationship with individual care homes.

Unlike UK NHS hospitals, care homes are variously owned
by commercial and charitable chains, with a very small and
diminishing number being managed by local authorities
or the NHS. Ownership patterns, and national umbrella
organisations, differ across the four nations. There is no
centralised contact list of care homes, and it is necessary
to identify them via national organisations such as the
Care Providers Alliance, Care England, the Registered
Nursing Home Association and the National Care Forum.
Local authorities and Integrated Care Systems also hold
contact lists for homes in their areas, but finding the
right contact in these organisations can be complex and
time-consuming. Care homes for older people are also
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categorised by whether they are residential only (without
nursing), mixed residential and nursing or nursing only.
This variance makes it challenging to identify suitable care
homes for a trial.

Expression of interest was received from 299 care
homes (Figure 2), 228 of whom were eligible (30% of trial
target); discussions were ongoing with 2 large care home
chains, with a potential to recruit approximately 100
additional care homes. A significant proportion of care
homes who expressed an interest (152/299, 51%) was
residential only, presenting challenges for the medical
oversight of a CTIMP trial. Overall, 82 care homes agreed
to participate and confirmed capacity and capability
(see Figure 2), while 65 did not answer calls or respond to
e-mails/telephone messages.

Considerable efforts were made by the trial management
regional leads to contact care home representatives;
despite this, we were unable to initiate discussions with
74/228 (32%) of eligible care homes. The reasons for
lack of contact reported by the trial team may reflect
the considerable pressures that care home staff had
experienced throughout the pandemic: manager not
available, n = 9; no response received (to telephone calls,
e-mails or voicemails), n = 65.

A pan-UK accessible register of care homes is needed
to facilitate clinical research. Since all residents should
have the right to take part in research, care homes should
be judged by the CQC (and equivalents across UK), in
part, on their willingness to participate in research. Care
homes should also have to sign up to NHS research and
governance processes to ensure consistency across clinical
research. A standardised template, as piloted by ENRICH
in Wales (https:/healthandcareresearchwales.org/enrich-
cymru; accessed 26 July 2024), would assist contracting.
In return, a remuneration model will be required to take
account of the costs involved with research. This will be
different than for NHS providers because care homes
are run either by for-profit or not-for-profit providers.
Providing an equitable and fair model of reimbursement
that recognises the true costs of research will require close
working with the care home sector.?”

General practitioners

Initially, we did not plan to involve GPs in the trial, since
trial medics (including several of the authors) would
prescribe the IMP via the central pharmacy once a care
home developed an outbreak. We were aware that care
homes might have a relationship with one GP practice or,
alternatively, residents might have their own GP; hence,
there might be one or many GPs involved with each care
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v

Not eligible, n = 542

Not a care home for older people, n = 18
< 20 beds in care home, n = 41
CQC rating inadequate, n = 1

Care home eligible,
n=228

v

Discussions not started, n = 98

Manager not available,n =9
No answer,n =12

No response to messages/e-mails, n = 53

Contact pending, n = 24

Discussions started,
n=130

| 1

{Care home ‘capacity and capability’ not confirmed, n = 48

Discussions ongoing, n = 43
Not eligible after contact,n =5

Care home confirmed
‘capacity and capability’,
n=282

FIGURE 2 Care home eligibility flow diagram. a, Some care homes are ineligible due to multiple reasons; therefore, the number of reasons

does not equal the number of not eligible.

home. Additionally, GPs might be responsible for more
than one care home. However, MHRA required that
all residents must have their GPs participate in the trial
through providing information on medical history and
potential reasons for exclusion and contributing to safety
oversight. Care homes who expressed an interest in the
trial were associated with an average of 3 GP practices
(range 1-10); with a target recruitment of 750 care
homes, contracts would need to have been arranged with
over 2000 GP practices to facilitate trial delivery. This was
further complicated since until we knew which residents
would sign up within each care home to the trial platform,
it would not be possible to formally start contracting with
GPs. As such, GP contracting and subsequent training
were going to become a massive load on the trial.

On the basis of our experience, MHRA is likely to expect
the involvement of GPs if unlicensed drugs or licensed
drugs for another indication are being tested, particularly
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since the care home population is vulnerable and many
residents lack the capacity to make their own decisions.
As such, contracting and subsequent training will be a
massive, and potentially insurmountable, load on any large
trial in care homes. Testing a repurposed licensed drug
(rather than an unlicensed drug) would reduce the need
for detailed safety reporting and perhaps involvement of
GPs. Testing of a non-IMP> would mean MHRA and GPs
would not need to be involved at all, which would simplify
safety recording and reporting.

Some of the issues of identifying which GPs to contract
for a given care home might be addressed through
the ‘clinical lead’ model adopted in England during the
pandemic.>® This identifies one named NHS professional
as responsible for co-ordinating with NHS care delivery in
a given care home (although residents may continue to see
their named GP). At present, there is no need for a clinical
lead to be a doctor. Given the work required to develop



DOI: 10.3310/MTRS8833

care home research infrastructure is described elsewhere
in this study, consideration should be given as to how the
responsibility for research could be incorporated within
the clinical lead role and whether similar arrangements
could be introduced in the other nations.

Research nurses

They are an integral part of most trials testing IMPs
and especially so in care homes which do not have the
staffing or experience to manage studies, especially if the
IMP is unlicensed. In hospital-based trials, NIHR CRN
RNs and research co-ordinators lead on trial delivery.
We worked with the CRN in general, and especially the
ENRICH network, to scope out how a care home could
be supported, initially, for obtaining consent or consultee
assent and then later for initial drug administration once a
care home went positive. In reality, no satisfactory solution
was arrived at should the trial have ever started recruiting
care homes and residents.

Some of the difficulties we faced were due to the
difficulties associated with sending outside staff into a
care home during a pandemic situation, particularly during
an outbreak. However, there are currently insufficient
numbers of RNs to support a large care home-based trial
platform testing IMP, especially in a PEP design, where
several researchers may be needed at very short notice
when a care home needs to start immediate treatment.
Involving hospital-based RNs is unlikely to help since acute
research trusts do not typically have enough RNs to deliver
their own studies. Additionally, most hospitals will not
have governance arrangements in place to allow their RNs
to visit care homes, and most hospital-based RNs lack the
experience and training in the care home sector to enable
them to deliver research rapidly in this setting. The NIHR
CRN needs to assess how more RNs can be made available
for such community-based research. Further, future grants
should include specific support for care homes to enhance
their staffing. It should be recognised that care homes
have a number of sector-specific challenges and that
nurses require specific competencies or training to work
in this sector. If rapid redeployment to support care home
research is to be part of pandemic planning, then training
materials should be developed in anticipation of this.

Principal investigators

Although no Pls reached the contracting stage of trial set-
up, it became evident early on that there would be some
challenges in contractual arrangements for the remote
network of Pls. Given that the Pls were contracted to an
NHS Trust/Board, but conducting a supporting role for a
number of care homes (most of which did not fall under
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NHS management), questions were raised regarding which
organisation would be liable in the event of any claims of
negligence. A further complication was that several Pls
(including some of the authors) had a primary contract with
a university rather than hospital trust; universities made it
clear that they did not wish to negotiate with independent
care homes. Although the university academics also held
honorary contracts with NHS Trusts/Boards, again it was
unclear whether these NHS Institutions would be willing
to responsible for their staff working in a care home-based
trial. These issues were largely overcome by multiple, local-
level conversations, comparing and sharing responses
between employers and negotiating such that risk was
shared between organisations. This was not a satisfactory
long-term solution.

Insurance

Three types of insurance were required. First, that covering
the sponsor, host institution and their staff and the
protocol. The university trial’s insurance was not designed
to cover a large platform trial such as PROTECT-CH, and it
needed to purchase additional cover via the platform grant
and that covering participating healthcare staff (medical
and nursing staff) for negligent procedures. Discussions
with  medical defence/protection societies/unions
suggested that this cover would extend to PROTECT-CH
at no extra cost.

The third type, that covering case care homes and their
staff for non-negligent events, was the most complicated.
Unlike NHS hospitals and general practices, the majority
of care home insurance policies do not cover research
and so additional cover would need to be paid for via the
platform grant. At the time we commenced the study,
insurance costs for care home providers had increased
substantially and many providers had attached stringent
conditions to new or existing policies.”” Discussions with
several insurance companies providing conventional cover
for care homes suggested that none were willing to extend
this to cover research.

Primary drivers for this position included the:

1. perceived risk of doing research in research-naive
sites

2. perceived risk of a trial testing unlicensed drugs

3. uncertain risk associated with COVID-19 in care
homes, taking account of the high death rate in wave
1 of the pandemic

4. opening up of care homes to relatives and visitors
with the increased risk of importing infection into
the care home.
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In the absence of commercial insurance, discussions
were held with DHSC, and a fallback position was for
Her Majesty’s Government to underwrite the trial as
part of the Coronavirus Act 2020 (www.legislation.gov.
uk/ukpga/2020/7/contents/enacted; last accessed 26
July 2024). Subsequently, DHSC and the University
of Nottingham’s (UoN) Procurement Office identified
separately that Lloyd'’s, Brokered by Aon UK Ltd and
underwritten by the Newline Syndicate, could provide a
single insurance covering UoN, care homes and healthcare
staff. Contracting for this was commenced but was not
completed due to the platform closure.

We recommend that care home insurance should
automatically cover clinical research, including randomised
controlled trials that involve unlicensed interventions. This
should be recognised as an additional cost borne by the
sector to be included in discussions about reimbursement
already outlined above. Alternatively, a care home financial
pool to cover research, as set up between hospitals (NHS
Resolution, Risk Pooling Scheme for Trusts), may be
necessary. Either way, it is important to note that clinical
trials have a very low risk of legal action.

Four nations’ working

Care homes and their chains, structures such as CRN
and ENRICH, GP data, data sources and regulations each
differ across the four UK nations (see Table 2), thereby
complicating the design and delivery of a care home trial.

Accepting that devolution makes such differences
inevitable, PROTECT-CH identifies some of the solutions
that will ease future care home trials working across the
UK. Where possible, the four nations should work together
to enact solutions to ease future care home trials.

National Health Service funding

The PROTECT-CH was funded through a cross-platform
scheme, but, as with other funding schemes, such as
Health Technology Assessment, comprised core research
funding (from NIHR), NHS service support costs (SSCs,
broadly those costs that cease once the trial completes)
and NHS excess treatment costs (ETCs, those costs,
typically related to the intervention and its delivery,
that continue on after the trial with implementation of
the new treatment). Certain research costs and all SSCs
and ETCs are identified in the NIHR Schedule of Events
Costs Attribution Tool (SOECAT). SoECAT was primarily
developed to collect data relevant to hospital-based
studies and was not developed to support care home
trials. As such, it was difficult to enter funding data that
would lead to care homes receiving money, especially for
Scottish care homes.
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The SoECAT model needs to be reviewed and made
more flexible to allow appropriate funding of care home
trials. The review needs to be done in conjunction with
care home provider organisations, taking account of how
such organisations are funded, the ways in which they are
contracted through local authorities and the NHS and the
ways in which they remunerate and backfill staff time.

What might we have done differently?

The choice of randomisation unit, for example individual
(pragmatic in view of trial size) versus cluster (the more
appropriate scientific design), was a continuing source
of discussion. We were frustrated throughout by having
no role in the choice of IMP and its contracting. Taking
account of the principle ascribed to Montesquieu in 1726
(‘the best is the mortal enemy of the good’),>? a choice of
a pragmatic intervention (e.g. beetroot juice as a source
of nitric oxide and an antimicrobial>>*8) together with
individual randomisation would possibly have enabled a
simpler trial that could have, at least, allowed recruitment
to have started. Any future pandemic will need to balance
the choice of interventions with the practicality of their
delivery, bearing in mind that decisions will need to be
made rapidly and that a multitude will be suggested, many
of which will have little biological plausibility or proof
of concept.

The future

The speed of onset of the COVID-19 pandemic suggests
that a pandemic-ready trial should be prepared for the
Social Care setting. Comparisons can justifiably be made
with RECOVERY in the hospital setting. The ability to
rapidly set up a pandemic platform trial in hospitals built
on the pre-pandemic preparedness work of the NIHR
Pandemic Portfolio of studies. Specifically, the Adjuvant
Steroids in Adults admitted to hospital with Pandemic
influenza (ASAP - NIHR 11/46/14) trial had already
primed hospitals, CRN, HRA, MHRA and advisory bodies
regarding a pandemic intervention trial and done this
outside of the pandemic environment. For instance, the
choice of intervention (dexamethasone) pre-2020 was
highly contentious, but many of the debates and challenges
had already been met during the years when ASAP was in
hibernation.> Many clinicians and hospital systems had
already been ‘stress-tested’ by ASAP to be able to deliver a
pandemic trial. The ethics of consent (making it simple for
a pandemic) had been rigorously discussed by the ASAP
team with the highest levels of NIHR and HRA. ASAP had
alerted NIHR to the likely need to prioritise pandemic
studies during a pandemic and to further prioritise among
pandemic studies (putting intervention trials first). This
preparation and priming of funder, ethics and regulator
considerably eased the rapid startup of RECOVERY.
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Further, 40 of the ASAP trial sites contributed ~50% of
the participants in the dexamethasone comparison (Lim,
personal communication, 24 August 2023).

In comparison, PROTECT-CH was set up without any prior
priming of funder, care homes and drug regulator and so
was, in itself, the vanguard pandemic trial for care homes.
While ASAP had many years to prepare the ground,
PROTECT-CH had no time since the pandemic was already
underway. Hence, based on the learnings of ASAP and
PROTECT-CH, NIHR should give serious consideration to
funding the preparation of a pandemic-ready trial to run in
care homes and then have this put into hibernation,* as also
suggested by the UK COVID-19 Inquiry.®® A period of trial
hibernation/maintenance may enable investigators to find
resolutions to many of the barriers outlined in this report.
Finally, we note that neither of the planned interventions,
ciclesonide and niclosamide, showed efficacy when tested
for other COVID-19 indications.%¢?

Conclusions and future recommendations

The PROTECT-CH was designed to test interventions that
would prevent COVID-19 in care homes and so reduce
morbidity and mortality. Vaccination reduced the need for
such testing. Nevertheless, in designing and setting-up the
trial, multiple challenges and complications were faced,
one or more of which could have prevented delivery of
the trial if vaccination had been ineffective. We highlight
these issues here and suggest potential solutions.
Consideration and enactment of these by government,
DHSC, NIHR, MHRA, care homes, CQC and insurance
companies (and their equivalents in the devolved nations)
are vital, if they are not to impede future pandemic and,
indeed non-pandemic, care home-based trials. Serious
consideration should be given to building and then
hibernating a pandemic-ready platform trial suitable for
care home research. Otherwise, history will repeat itself.
We have made available all the resources we developed
on the trial’'s website.

Additional information

CRediT contribution statement

Philip M Bath (https:/orcid.org/0000-0003-2734-5132):
Conceptualisation  (equal), Funding acquisition (lead),
Investigation (equal), Methodology (equal), Project administration
(equal), Resources (equal), Supervision (equal), Writing - original
draft (lead).

This article should be referenced as follows:

Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey M, et al. Lessons from the PROTECT-CH COVID-19 platform trial in care homes. [published online ahead of print April 9 2025]. Health

Technol Assess 2025. https://doi.org/10.3310/MTRS8833

Health Technology Assessment 2025

Jonathan Ball  (https:/orcid.org/0000-0001-5773-8733):
Funding acquisition, Investigation (equal).

Matthew Boyd
Investigation (equal).

(https://orcid.org/0000-0003-2997-5090):

Heather Gage (https:/orcid.org/0000-0002-2049-9406):
Funding acquisition, Methodology (equal), Resources (equal),
Software (equal), Writing - reviewing and editing (equal).

Matthew Glover (https:/orcid.org/0000-0001-9454-2668):
Funding acquisition, Methodology (equal), Resources (equal),
Software (equal), Writing - reviewing and editing (equal).

Maureen Godfrey: Funding acquisition, Investigation (equal),
PPI (lead).

Bruce  Guthrie (https://orcid.org/0000-0003-4191-4880):
Funding acquisition, Investigation (equal), Methodology (equal),
Writing - reviewing and editing (equal).

Jonathan Hewitt (https:/orcid.org/0000-0002-7924-1792):
Investigation (equal).

Robert Howard (https://orcid.org/0000-0002-3071-2338):
Funding acquisition, Investigation (equal), Methodology (equal),
Writing - reviewing and editing (equal).

Thomas Jaki (https:/orcid.org/0000-0002-1096-188X): Funding
acquisition, Methodology (equal), Resources (equal), Software
(equal).

Edmund Juszczak (https://orcid.org/0000-0001-5500-2247):
Conceptualisation (equal), Data curation (equal), Formal analysis
(equal), Funding acquisition, Methodology (equal), Project
administration (equal), Resources (equal), Software (equal),
Supervision (equal), Visualisation (equal), Writing - reviewing
and editing (equal).

Daniel Lasserson (https://orcid.org/0000-0001-8274-5580):
Funding acquisition, Investigation (equal).

Paul Leighton (https:/orcid.org/0000-0001-5208-0274):

Methodology (equal).
Val Leyland: Investigation (equal), PPI.

Wei Shen Lim (https:/orcid.org/0000-0002-7694-3051):
Funding acquisition, Investigation (equal), Methodology (equal).

Pip Logan (https:/orcid.org/0000-0002-6657-2381): Funding
acquisition, Investigation (equal).

17


https://doi.org/10.3310/MTRS8833
https://orcid.org/0000-0003-2734-5132
https://orcid.org/0000-0001-5773-8733
https://orcid.org/0000-0003-2997-5090
https://orcid.org/0000-0002-2049-9406
https://orcid.org/0000-0001-9454-2668
https://orcid.org/0000-0003-4191-4880
https://orcid.org/0000-0002-7924-1792
https://orcid.org/0000-0002-3071-2338
https://orcid.org/0000-0002-1096-188X
https://orcid.org/0000-0001-5500-2247
https://orcid.org/0000-0001-8274-5580
https://orcid.org/0000-0001-5208-0274
https://orcid.org/0000-0002-7694-3051
https://orcid.org/0000-0002-6657-2381

DOI: 10.3310/MTRS8833

Garry  Meakin  (https:/orcid.org/0000-0001-8593-3421):
Investigation (equal), Project administration (equal), Validation
(equal), Visualisation (equal).

Alan Montgomery (https://orcid.org/0000-0003-0450-1606):
Conceptualisation (equal), Data curation (equal), Formal analysis
(equal), Funding acquisition, Methodology (equal), Project
administration (equal), Resources (equal), Software (equal),
Supervision (equal), Writing - reviewing and editing (equal).

Reuben Ogollah (https://orcid.org/0000-0002-5777-4117):
Data curation (equal), Formal analysis (equal), Methodology
(equal), Resources (equal), Software (equal).

Peter Passmore (https://orcid.org/0000-0003-2858-5509):
Investigation (equal).

Philip  Quinlan (https:/orcid.org/0000-0002-3012-6646):
Resources (equal), Software (equal).

Caroline Rick (https://orcid.org/0000-0001-7713-9834):
Conceptualisation (equal), Funding acquisition, Investigation
(equal), Methodology (equal), Project administration (equal),
Resources (equal), Supervision (equal), Validation (equal), Writing
- reviewing and editing (equal).

Simon Royal (https://orcid.org/0000-0002-4560-6036): Funding
acquisition, Investigation (equal).

Susan D Shenkin (https://orcid.org/0000-0001-7375-4776):
Investigation (equal).

Clare Upton (https://orcid.org/0000-0003-2352-6315):
Investigation (equal), Project administration (equal), Validation
(equal), Visualisation (equal).

Adam L Gordon (https://orcid.org/0000-0003-1676-9853):
Conceptualisation (equal), Funding acquisition (co-lead),
Methodology (equal), Project administration (equal), Resources
(equal), Supervision (equal), Writing - original draft (co-lead).

Acknowledgements

Platform steering committee

Independent members: Professor Alistair Burns (Chair, University
of Manchester), Professor Shaun Treweek (University of
Aberdeen), Professor James Wason (Newcastle University),
Professor Anne Forster (University of Leeds), Professor Azhar
Farooqi (East Leicester Medical Practice), Professor Martin
Vernon (Manchester University NHS Foundation Trust), Mr Peter
Pratt (NHS England/NHS Improvement), Ms Vic Rayner (National
Care Forum).

18

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2025

Dependent members: Professor Philip Bath, Professor Adam
Gordon (both of University of Nottingham).

Observers: Professor Alan Montgomery, Professor Edmund
Juszczak, Dr Christopher Partlett, Ms Lucy Bradshaw, Dr Caroline
Rick (all of University of Nottingham).

Data monitoring committee

Independent members: Professor Kennedy Lees (Chair, University
of Glasgow), Professor Tim Peters (University of Bristol), Dr Ben
Carter (King’s College London), Professor Finbarr Martin (King's
College London), Dr Eileen Burns (Leeds Teaching Hospitals
NHS Trust).

Dependent members (blinded, open sessions only): Professor
Philip Bath, Professor Adam Gordon (both of University
of Nottingham).

Observers (unblinded): Dr Reuben Ogollah (University of
Nottingham), Mr Martin Law (University of Cambridge).

Observers (blinded, open sessions only): Professor Alan
Montgomery, Professor Edmund Juszczak, Dr Christopher
Partlett, Ms Lucy Bradshaw, Dr Caroline Rick (all of University
of Nottingham).

Platform Management Group
Comprising the grant applicants - see list of authors.

Executive committee

Professor Philip Bath (Cl), Professor Adam Gordon (Co-Cl),
Professor Alan Montgomery, Professor Edmund Juszczak,
Dr Caroline Rick (all of University of Nottingham).

Data-sharing statement

Due to the platform never recruiting nor treating participants,
there are no raw participant-level data that can be shared.
Further details on the protocol, analysis plans and dummy tables,
training materials, database design, study oversight, newsletters,
correspondence, approvals, participant information and consent
forms and frequently asked questions are available at: www.
protect-trial.net/ and www.protect-trial.net/resources. The full
statistical analysis plan is available at www.protect-trial.net/
files/resources/protect-sap-final-v1-0-080ct2021-signed-1.
pdf; dummy tables are available at www.protect-trial.net/files/
resources/protect-dummy-tables-final-v1-0-20211008-signed-1.
pdf. The full health economics analysis plan is available at
www.protect-trial.net/files/resources/protect-ch-economic-
analysis-plan-final_v1-0_151021-signed-1.pdf; dummy tables
are available at www.protect-trial.net/files/resources/health-
economics-dummy-tables.pdf (all accessed on 26 July 2024).


https://orcid.org/0000-0001-8593-3421
https://orcid.org/0000-0003-0450-1606
https://orcid.org/0000-0002-5777-4117
https://orcid.org/0000-0003-2858-5509
https://orcid.org/0000-0002-3012-6646
https://orcid.org/0000-0001-7713-9834
https://orcid.org/0000-0002-4560-6036
https://orcid.org/0000-0001-7375-4776
https://orcid.org/0000-0003-2352-6315
https://orcid.org/0000-0003-1676-9853
https://www.protect-trial.net/
https://www.protect-trial.net/
https://www.protect-trial.net/resources
https://www.protect-trial.net/files/resources/protect-sap-final-v1-0-08oct2021-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-sap-final-v1-0-08oct2021-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-sap-final-v1-0-08oct2021-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-dummy-tables-final-v1-0-20211008-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-dummy-tables-final-v1-0-20211008-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-dummy-tables-final-v1-0-20211008-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-ch-economic-analysis-plan-final_v1-0_151021-signed-1.pdf
https://www.protect-trial.net/files/resources/protect-ch-economic-analysis-plan-final_v1-0_151021-signed-1.pdf
https://www.protect-trial.net/files/resources/health-economics-dummy-tables.pdf
https://www.protect-trial.net/files/resources/health-economics-dummy-tables.pdf

DOI: 10.3310/MTRS8833

Ethics statement
The study was approved by the UK REC and HRA (21/SC/0166,
dated 17 May 2021).

Information governance statement

The University of Nottingham is committed to handling all
personal information in line with the UK Data Protection Act
(2018) and the General Data Protection Regulation (EU GDPR)
2016/679. Under the Data Protection legislation, the University
of Nottingham is the Data Controller, and you can find out
more about how they handle personal data, including how to
exercise your individual rights and the contact details for our
Data Protection Officer at: www.nottingham.ac.uk/utilities/
privacy/privacy.aspx#:~:text=The%20University%200f%20
Nottingham%2C%20University,Z5654762.

Disclosure of interests

Full disclosure of interests: Completed ICMJE forms for all
authors, including all related interests, are available in the toolkit
on the NIHR Journals Library report publication page at https:/
doi.org/10.3310/MTRS8833.

Primary conflicts of interest: All authors disclose the NIHR grant
that funded PROTECT-CH.

1. Philip M Bath: Reports grants from British Heart Founda-
tion and NIHR Health Technology Appraisal programme
during the conduct of the study; personal fees from Co-
Mind, DiaMedica and Phagenesis outside the submitted
work.

2. Jonathan Ball: Reports no other competing interests.

Matthew Boyd: Reports personal fees from Delphi Health-

care outside the submitted work.

Heather Gage: Reports no other competing interests.

Matthew Glover: Reports no other competing interests.

Maureen Godfrey: Reports no other competing interests.

Bruce Guthrie: Reports grants from NIHR, Medical Re-

search Council, Legal and General PLC and Chief Scientist

Office outside the submitted work and is a member of the

SAGE Social Care Workgroup.

8. Jonathan Hewitt: Reports funding from Health and Social
Care Research Wales during the grant.

9. Robert Howard: Reports grants from NIHR Health Tech-
nology Appraisal, Medical Research Council and NIHR
UCLH Biomedical Research Centre and is a member of
the HTA Commissioning Committee from July 2013 to
September 2019.

10. Thomas Jaki: Reports grants from NIHR and MRC during
conduct of the study and is a member of the EME Strategy
Advisory Committee from June 2018 to June 2023.

No vk

This article should be referenced as follows:

Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey M, et al. Lessons from the PROTECT-CH COVID-19 platform trial in care homes. [published online ahead of print April 9 2025]. Health

Technol Assess 2025. https://doi.org/10.3310/MTRS8833

11.

12.

13.

14.
15.

16.

17.
18.

19.

20.
21.
22.

23.
24.

25.
26.

Health Technology Assessment 2025

Edmund Juszczak: Reports grants from NIHR during
conduct of the study and is a member of the HTA General
Committee from August 2016 to May 2018 and received
CTU funding from NIHR in August 2022.

Daniel Lasserson: Reports grants from NIHR HTA Clinical
Evaluation and Trials, NIHR Policy Research Programme,
NIHR RfPB, NIHR ARC and MIC funding schemes, institu-
tional funding for quality improvement studies from Vifor
Pharma outside of the current work and is a member of
the HTA Clinical Evaluation and Trials Committee from July
2016 to March 2022.

Paul Leighton: Reports grants from NIHR during conduct
of the study.

Val Leyland: Reports no other competing interests.

Wei Shen Lim: Reports grants from NIHR and my insti-
tution, Nottingham University Hospitals NHS Trust, has
received unrestricted investigator-initiated research fund-
ing from Pfizer for a study in which Wei Shen Lim is Chief
Investigator, during the conduct of the study.

Pip Logan: Reports grants from NIHR Health Technol-
ogy Appraisal, NIHR RfPB and is a member of the HTA
Commissioning Committee from February 2015 to January
2022.

Garry Meakin: Reports no competing interests.

Alan Montgomery: Reports grants from NIHR during con-
duct of the study and is a member of the NIHR HTA Clini-
cal Evaluation and Trials Funding Committee and received
NIHR funding for CTU 2021.

Reuben Ogollah: Reports grants from NIHR during conduct
of the study.

Peter Passmore: Reports no other competing interests.
Phil Quinlan: Reports no other competing interests.
Caroline Rick: Report grants from NIHR during conduct of
the study.

Simon Royal: Reports no other competing interests.

Susan D Shenkin: Reports grants from British Geriatrics
Society, NIHR, Edinburgh Lothian Health Foundation,
Marie Curie and Chief Scientist Office during the conduct
of the study.

Clare Upton: Reports no competing interests.

Adam L Gordon: Reports grants from NIHR, Asthma UK,
the British Lung Foundation, the Wellcome Trust and Brit-
ish Geriatrics Society during the conduct of this research
and was a member of the SAGE Social Care Workgroup; is
a NIHR Senior Investigator and is part-funded

by NIHR-Applied Research Collaboration East Midlands
(ARC-EM); received fees from Gilead Pharmaceuticals in
December 2020 for consultancy regarding COVID-19 in
older people and from Pfizer Inc. in Aug 2023 to produce
an educational video on COVID-19 in care homes.

19


https://doi.org/10.3310/MTRS8833
https://www.nottingham.ac.uk/utilities/privacy/privacy.aspx#:~:text=The%20University%20of%20Nottingham%2C%20University,Z5654762
https://www.nottingham.ac.uk/utilities/privacy/privacy.aspx#:~:text=The%20University%20of%20Nottingham%2C%20University,Z5654762
https://www.nottingham.ac.uk/utilities/privacy/privacy.aspx#:~:text=The%20University%20of%20Nottingham%2C%20University,Z5654762
https://doi.org/10.3310/MTRS8833
https://doi.org/10.3310/MTRS8833

DOI: 10.3310/MTRS8833

Department of Health and Social Care

disclaimer

This publication presents independent research commissioned
by the National Institute for Health and Care Research (NIHR).
The views and opinions expressed by authors in this publication
are those of the authors and do not necessarily reflect those
of the NHS, the NIHR, MRC, NIHR Coordinating Centre, the
Health Technology Assessment programme or the Department
of Health and Social Care.

This article was published based on current knowledge at
the time and date of publication. NIHR is committed to being
inclusive and will continually monitor best practice and guidance
in relation to terminology and language to ensure that we remain
relevant to our stakeholders.

Study registration
This study is registered as EudraCT 2021-000185-15.

Funding

This article presents independent research funded by the
National Institute for Health and Care Research (NIHR)
Health Technology Assessment programme as
number NIHR133443.

award

This article provided an overview of the research award
PROphylactic TrEatment of COVID in Care Homes Trial
(PROTECT-CH). For more information about this research please
view the award page (https:/fundingawards.nihr.ac.uk/award/
NIHR133443).

About this article

The contractual start date for this research was in January
2021. This article began editorial review in October 2023 and
was accepted for publication in November 2024. The authors
have been wholly responsible for all data collection, analysis
and interpretation, and for writing up their work. The Health
Technology Assessment editors and publisher have tried to
ensure the accuracy of the authors’ article and would like to
thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or
losses arising from material published in this article.

Copyright

Copyright © 2025 Bath et al. This work was produced by Bath
et al. under the terms of a commissioning contract issued by the
Secretary of State for Health and Social Care. This is an Open
Access publication distributed under the terms of the Creative
Commons Attribution CC BY 4.0 licence, which permits
unrestricted use, distribution, reproduction and adaptation in
any medium and for any purpose provided that it is properly
attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication

20

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2025

source - NIHR Journals Library, and the DOI of the publication
must be cited.

List of abbreviations

ASAP Adjuvant Steroids in Adults admitted
to hospital with Pandemic influenza
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CTIMP clinical trial of investigational
medicinal product
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Care

DMC Data Monitoring Committee
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ETC excess treatment cost

EQ-VAS EuroQol-visual analogue scale

eTMF electronic trial master file

GCP good clinical practice

GP general practitioner

HRA Health Research Authority

HSBNI Honest Brokerage Service NI

HSCNI Health and Social Care Trusts NI

ICS inhaled corticosteroids

IMP investigational medicinal product

MHRA Medicines and Healthcare products
Regulatory Agency

NCTU Nottingham Clinical Trials Unit

NIHR National Institute for Health and
Care Research

PCR positive polymerase chain reaction

PEP postexposure prophylaxis
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Pl principal investigator

PMG Platform Management Group

POG prophylaxis oversight group

PROTECT-CH Prophylactic Therapy in Care Homes
Trials

PSC Platform Steering Committee

QA quality assurance

QALY quality-adjusted life-year

REC Research Ethics Committee

RECOVERY  randomised evaluation of COVID-19
therapy

RN research nurse

SAR serious adverse reaction

SARS-CoV-2 severe acute respiratory syndrome-
coronavirus-2

SoC standard of care

SoECAT schedule of events costs attribution
tool

SSC service support cost
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References

1. Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey
M, et al. Prophylactic treatment of COVID-19 in care
homes trial (PROTECT-CH). medRxiv 2022:2022-08.

https://doi.org/10.1101/2022.08.29.22279359

2. Center for Systems Science and Engineering. COVID-
19 Dashboard by the Center for Systems Science and
Engineering (CSSE) at Johns Hopkins University (JHU).

URL: www.arcgis.com/apps/opsdashboard/

index.html#/bda7594740fd40299423467h48e%ecf6é

2021.

(accessed 26 July 2024).

3. Office of National Statistics. Number of Deaths in
Care Homes Notified to the Care Quality Commission,
England. 2020. URL: www.ons.gov.uk/peoplepop-
ulationandcommunity/birthsdeathsandmarriages/
deaths/datasets/numberofdeathsincarehomesnoti-
fiedtothecarequalitycommissionengland (accessed 26

July 2024).

This article should be referenced as follows:

Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey M, et al. Lessons from the PROTECT-CH COVID-19 platform trial in care homes. [published online ahead of print April 9 2025]. Health

Technol Assess 2025. https://doi.org/10.3310/MTRS8833

10.

11.

12.

13.

14.

15.

Health Technology Assessment 2025

Burton JK, Reid M, Gribben C, Caldwell D, Clark DN,
Hanlon P, et al. Impact of COVID-19 on care-home
mortality and life expectancy in Scotland. Age Ageing
2021;50:1029-37.

Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman
A, Lockhart S, et al.; C4591001 Clinical Trial Group.
Safety and efficacy of the BNT162b2 mRNA COVID-
19 vaccine. N Engl J Med 2020;383:2603-15.

Voysey M, Clemens SAC, Madhi SA, Weckx LY, Folegatti
PM, Aley PK, et al.; Oxford COVID Vaccine Trial Group.
Safety and efficacy of the ChAdOx1 nCoV-19 vaccine
(AZD1222) against SARS-CoV-2: an interim analysis
of four randomised controlled trials in Brazil, South
Africa, and the UK. Lancet 2021;397:99-111.

Fischer W, Eron JJ, Holman W, Cohen MS, Fang L,
Szewczyk LJ, et al. Molnupiravir, an oral antiviral treat-
ment for COVID-19. medRxiv 2021:2021-06.

Jayk Bernal A, Gomes da Silva MM, Musungaie DB,
Kovalchuk E, Gonzalez A, Delos Reyes V, et al.; MOVe-
OUT Study Group. Molnupiravir for oral treatment of
COVID-19 in nonhospitalized patients. N Engl J Med
2022;386:509-20.

Navitha Reddy G, Jogvanshi A, Naikwadi S, Sonti R.
Nirmatrelvir and ritonavir combination: an antiviral
therapy for COVID-19. Expert Rev Anti Infect Ther
2023;21:943-55.

Amani B, Akbarzadeh A, Amani B, Shabestan R,
Khorramnia S, Navidi Z, et al. Comparative efficacy
and safety of nirmatrelvir/ritonavir and molnupiravir
for COVID-19: a systematic review and meta-analysis.
J Med Virol 2023;95:€28889.

Horby P, Lim WS, Emberson JR, Mafham M, Bell
JL, Linsell L, et al.; RECOVERY Collaborative Group.
Dexamethasone in hospitalized patients with COVID-
19. N Engl J Med 2021,384:693-704.

Recovery Collaborative Group. Lopinavir-ritonavir
in patients admitted to hospital with COVID-19
(RECOVERY): a randomised, controlled, open-label,
platform trial. Lancet 2020;396:1345-52.

Angus DC, Derde L, Al-Beidh F, Annane D, Arabi Y,
BeaneA, et al.; Writing Committee for the REMAP-CAP
Investigators. Effect of hydrocortisone on mortality
and organ support in patients with severe COVID-19:
the REMAP-CAP COVID-19 corticosteroid domain
randomized clinical trial. JAMA 2020;324:1317-29.

Horby P, Mafham M, Linsell L, Bell JL, Staplin N,
Emberson JR, et al.; RECOVERY Collaborative Group.
Effect of hydroxychloroquine in hospitalized patients
with COVID-19. N Engl J Med 2020;383:2030-40.

Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S,
Novak R, et al.; COVE Study Group. Efficacy and safety

21


https://doi.org/10.3310/MTRS8833
https://doi.org/10.1101/2022.08.29.22279359
www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/numberofdeathsincarehomesnotifiedtothecarequalitycommissionengland
www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/numberofdeathsincarehomesnotifiedtothecarequalitycommissionengland
www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/numberofdeathsincarehomesnotifiedtothecarequalitycommissionengland
www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/numberofdeathsincarehomesnotifiedtothecarequalitycommissionengland

DOI: 10.3310/MTRS8833

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

22

of the mRNA-1273 SARS-CoV-2 vaccine. N Engl J Med
2021;384:403-16.

Recovery Collaborative Group. Tocilizumab in patients
admitted to hospital with COVID-19 (RECOVERY):
a randomised, controlled, open-label, platform trial.
Lancet 2021;397:1637-45.

REMAP-CAP Investigators; Gordon AC, Mouncey
PR, Al-Beidh F, Rowan KM, Nichol AD, Arabi YM,
et al. Interleukin-6 receptor antagonists in crit-
ically ill patients with COVID-19. N Engl J Med
2021;384:1491-502.

Recovery Collaborative Group. Aspirin in patients
admitted to hospital with COVID-19 (RECOVERY):
a randomised, controlled, open-label, platform trial.
Lancet 2022;399:143-51.

Sadoff J, Gray G, Vandebosch A, Cardenas V, Shukarev
G, Grinsztejn B, et al.; ENSEMBLE Study Group. Safety
and efficacy of single-dose Ad26.COV2.S vaccine
against COVID-19. N Engl J Med 2021;384:2187-201.

Horby PW, Mafham M, PRecovery Collaborative
Group. Casirivimab and imdevimab in patients admit-
ted to hospital with covid-19 (recovery): a randomised,
controlled, open-label, platform trial. Lancet 2022;
399: 665-76.

Recovery Collaborative Group. Convalescent plasma
in patients admitted to hospital with COVID-19
(RECOVERY): a randomised controlled, open-label,
platform trial. Lancet 2021;397:2049-59.

Heath PT, Galiza EP, Baxter DN, Boffito M, Browne
D, Burns F, et al.; 2019nCoV-302 Study Group. Safety
and efficacy of NVX-CoV2373 COVID-19 vaccine. N
Engl J Med 2021,;385:1172-83.

Yu LM, Bafadhel M, Dorward J, et al. Inhaled
budesonide for COVID-19 in people at higher risk of
adverse outcomes in the community: interim analyses
from the PRINCIPLE trial. medRxiv 2021:2021-04.

Recovery Collaborative Group. Azithromycin in
patients admitted to hospital with COVID-19
(RECOVERY): a randomised, controlled, open-label,
platform trial. Lancet 2021;397:605-12.

Owen DR, Allerton CMN, Anderson AS, Aschenbrenner
L, Avery M, Berritt S, et al. An oral SARS-CoV-2
M(pro) inhibitor clinical candidate for the treatment of
COVID-19. Science 2021;374:1586-93.

Mahase E. Covid-19: Pfizer’s paxlovid is 89% effective
in patients at risk of serious illness, company reports.
BMJ 2021;375:n2713.

Gordon AL, Rick C, Juszczak E, Montgomery A,
Howard R, Guthrie B, et al. The COVID-19 pandemic

NIHR Journals Library www.journalslibrary.nihr.ac.uk

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Health Technology Assessment 2025

has highlighted the need to invest in care home
research infrastructure. Age Ageing 2022;51: afacO52.

Griesel M, Wagner C, Mikolajewska A, Stegemann
M, Fichtner F, Metzendorf M, et al. Inhaled cortico-
steroids for the treatment of COVID-19. Cochrane
Database Syst Rev 2022;3:CD015125.

Singh S, Weiss A, Goodman J, Fisk M, Kulkarni S, Lu I,
et al. Niclosamide - a promising treatment for COVID-
19. BrJ Pharmacol 2022;179:3250-67.

Blueprint  WRD. Novel Coronavirus - COVID-19
Therapeutic Trial Synopsis. WHO R&D Blueprint; 2020.

Desai A, Gyawali B. Endpoints used in phase Il ran-
domized controlled trials of treatment options for
COVID-19. EClinicalMedicine 2020;23:100403.

Bath PM, Geeganage CM, Gray LJ. Ordinal reanalysis
of the SHEP trial. Stroke 2008;39:e145.

Bath PMW, Geeganage CM, Gray LJ, Collier T, Pocock
S. Use of ordinal outcomes in vascular prevention
trials: comparison with binary outcomes in published
stroke trials. Stroke 2008:39:2817-23.

Sare GM, Gray LJ, Bath PM. Association between hor-
mone replacement therapy and subsequent arterial
and venous vascular events: a meta analysis. Eur Heart
J2008;29:2031-41.

Bath PM, Gray LJ, Collier T, Pocock S, Carpenter
J; Optimising Analysis of Stroke Trials (OAST)
Collaboration. Can we improve the statistical analysis
of stroke trials? Statistical reanalysis of functional
outcomes in stroke trials. Stroke 2007;38:1911-5.

Campbell MK, Piaggio G, Elbourne DR, Altman DG,
Group CC. 2010 statement: extension to cluster ran-
domised trials. BMJ 2012;345:e5661.

Dimairo M, Pallmann P, Wason J, Todd S, Jaki T,
Julious SA, et al.; ACE Consensus Group. The Adaptive
designs CONSORT Extension (ACE) statement: a
checklist with explanation and elaboration guideline
for reporting randomised trials that use an adaptive
design. BMJ 2020;369:m115.

Bath PMW, Geeganage C, Gray LJ, Collier T, Pocock
SJ. Optimising the analysis of stroke prevention trials:
converting dichotomous vascular outcomes into ordi-
nal measures. Stroke 2008;39:2817-23.

Bath PM, Lees KR, Schellinger PD, Altman H, Bland
M, Hogg C, et al.; European Stroke Organisation
Outcomes Working Group. Statistical analysis of
the primary outcome in acute stroke trials. Stroke
2012;43:1171-8.

Whitehead J. Sample-size calculations for ordered
categorical-data. Stat Med 1993;12:2257-71.



DOI: 10.3310/MTRS8833

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

The Optimising Analysis of Stroke Trials (OAST)
Collaboration. Calculation of sample size for stroke
trials assessing functional outcome: comparison
of binary and ordinal approaches. Int J Stroke
2008;3:78-84.

Competition & Markets Authority. Care homes market
study final report. 30 November 2017.

Burton JK, Bayne G, Evans C, Garbe F, Gorman D,
Honhold N, et al. Evolution and effects of COVID-19
outbreaks in care homes: a population analysis in 189
care homes in one geographical region of the UK.
Lancet Healthy Longev 2020;1:e21-31.

Eldridge SM, Ashby D, Kerry S. Sample size for cluster
randomized trials: effect of coefficient of variation
of cluster size and analysis method. Int J Epidemiol
2006;35:1292-300.

Buyse M, George SL, Evans S, Geller NL, Ranstam J,
Scherrer B, et al. The role of biostatistics in the pre-
vention, detection and treatment of fraud in clinical
trials. Stat Med 1999;18:3435-51.

Glasziou PP, Tikkinen K. The RECOVERY trial plat-
form: a milestone in the development and execution
of treatment evaluation during an epidemic. J R Soc
Med 2021;114:443-6.

Saville BR, Berry SM. Efficiencies of platform clinical
trials: a vision of the future. Clin Trials 2016;13:358-66.

Park JJH, Harari O, Dron L, Lester RT, Thorlund K, Mills
EJ. An overview of platform trials with a checklist for
clinical readers. J Clin Epidemiol 2020;125:1-8.

Parker CC, James ND, Brawley CD, Clarke NW, Hoyle
AP, Ali A, et al.; Systemic Therapy for Advanced
or Metastatic Prostate cancer: Evaluation of Drug
Efficacy (STAMPEDE) investigators. Radiotherapy to
the primary tumour for newly diagnosed, metastatic
prostate cancer (STAMPEDE): a randomised con-
trolled phase 3 trial. Lancet 2018;392:2353-66.

Butler CC, Hobbs FDR, Gbinigie OA, Rahman NM,
Hayward G, Richards DB, et al.; PANORAMIC Trial
Collaborative Group. Molnupiravir plus usual care
versus usual care alone as early treatment for adults
with COVID-19 at increased risk of adverse outcomes
(PANORAMIC): an open-label, platform-adaptive ran-
domised controlled trial. Lancet 2023;401:281-93.

Robinson K, Allen F, Darby J, Fox C, Gordon AL, Horne
JC, et al. Contamination in complex healthcare trials:
the falls in care homes (FinCH) study experience. BMC
Med Res Methodol 2020;20:46.

Shackleton R. Essays on Montesquieu and on the
Enlightenment. Oxford: University of Oxford, Voltaire
Foundation at the Taylor Institution; 1988.

This article should be referenced as follows:

Bath PM, Ball J, Boyd M, Gage H, Glover M, Godfrey M, et al. Lessons from the PROTECT-CH COVID-19 platform trial in care homes. [published online ahead of print April 9 2025]. Health

Technol Assess 2025. https://doi.org/10.3310/MTRS8833

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Health Technology Assessment 2025

Leighton P, Sprange K, Robinson K, Rick C. Establishing
COVID-19 research in UK care homes - infrastruc-
ture challenges for trial design. Eur J Public Health
2022;32:ckac129.

Humphrey TJL, Dosanjh D, Hiemstra TF, Richter A,
Chen-Xu M, Qian W, et al. PROphylaxis for paTiEnts
at risk of COVID-19 infecTion (PROTECT-V). Trials
2023;24:185.

Bath PM, Skinner CJC, Bath CS, Woodhouse LJ,
Korovesi AAK, Long H, et al; for BEET-Winter
Investigators. Dietary nitrate supplementation for pre-
venting and reducing the severity of winter infections,
including COVID-19, in care homes (BEET-Winter):
a randomised placebo-controlled feasibility trial. Eur
Geriatr Med 2022;13:1343-55.

Kanani N, Waller E, Winn M. COVID-19 Response
Identifying a Clinical Lead for All Care Homes 12
May 2020. 2020. URL: www.england.nhs.uk/
coronavirus/documents/c0508-covid-19-response-
identifying-a-clinical-lead-for-all-care-homes-12-
may-2020/ (accessed 18 August 2023).

Finanacial Times. Insurance risks prompt UK care
homes to reject hospital patients. 11 January 2021.

Bath PM, Coleman CM, Gordon AL, Lim WS, Webb AJ.
Nitric oxide for the prevention and treatment of viral,
bacterial, protozoal and fungal infections. F1000Res
2021;10:536.

Lim WS, Brittain C, Duley L, Edwards S, Gordon S,
Montgomery A, et al. Blinded randomised controlled
trial of low-dose Adjuvant Steroids in Adults admitted
to hospital with Pandemic influenza (ASAP): a trial ‘in
hibernation’, ready for rapid activation. Health Technol
Assess 2015;19:1-78, vii.

Hallett, H. UK Covid-19 Inquiry. Module 1- The
Resilience and Preparedness of the United Kingdom.
London: His Majesty's Stationary Office; 2024. p.1.

Yu SY, Choi M, Ryoo S, Cheong C, Huh K, Yoon YK,
Jeong SJ. Clinical efficacy of inhaled corticosteroids in
patients with coronavirus disease 2019: a living review
and meta-analysis. PLOS ONE 2023;18:0294872.

Smith R. PROTECT-V Study Stepped up in Fight against
COVID. 2023. URL: www.cuh.nhs.uk/news/protect-
v-study-stepped-up-in-fight-against-covid/ (accessed
24 July 2024).

Jeon S, Ko M, Lee J, Choi I, Byun SY, Park S, et al.
Identification of antiviral drug candidates against
SARS-CoV-2 from FDA-approved drugs. Antimicrob
Agents Chemother 2020;64:e00819-20.

Schaffner TJ, Skoner DP. Ciclesonide: a safe and
effective inhaled corticosteroid for the treatment of
asthma. J Asthma Allergy 2009;2:25-32.

23


https://doi.org/10.3310/MTRS8833
www.england.nhs.uk/coronavirus/documents/c0508-covid-19-response-identifying-a-clinical-lead-for-all-care-homes-12-may-2020/
www.england.nhs.uk/coronavirus/documents/c0508-covid-19-response-identifying-a-clinical-lead-for-all-care-homes-12-may-2020/
www.england.nhs.uk/coronavirus/documents/c0508-covid-19-response-identifying-a-clinical-lead-for-all-care-homes-12-may-2020/
www.england.nhs.uk/coronavirus/documents/c0508-covid-19-response-identifying-a-clinical-lead-for-all-care-homes-12-may-2020/
www.cuh.nhs.uk/news/protect-v-study-stepped-up-in-fight-against-covid/
www.cuh.nhs.uk/news/protect-v-study-stepped-up-in-fight-against-covid/

DOI: 10.3310/MTRS8833

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

24

Vogelmeier CF, Hering T, Lewin T, Sander P, Bethke
TD. Efficacy and safety of ciclesonide in the treatment
of 24,037 asthmatic patients in routine medical care.
Respir Med 2011;105:186-94.

van der Molen T, Kocks JW. The efficacy and safety of
inhaled corticosteroids: are we ignoring the potential
advantages of ciclesonide? NPJ Prim Care Respir Med
2014;24:14013.

Matsuyama S, Kawase M, Nao N, Shirato K, Ujike
M, Kamitani W, et al. The inhaled steroid ciclesonide
blocks SARS-CoV-2 RNA replication by targeting the
viral replication-transcription complex in cultured
cells. J Virol 2020;95:e01648-20.

Yamasaki Y, Ooka S, Tsuchida T, Nakamura Y, Hagiwara
Y, Naitou Y, et al. The peripheral lymphocyte count as a
predictor of severe COVID-19 and the effect of treat-
ment with ciclesonide. Virus Res 2020;290:198089.

Halpin DMG, Singh D, Hadfield RM. Inhaled corti-
costeroids and COVID-19: a systematic review and
clinical perspective. Eur Respir J 2020;55:20010089.

Mori N, Katayama M, Nukaga S. Triple therapy with
hydroxychloroquine, azithromycin, and ciclesonide
for COVID-19 pneumonia. J Microbiol Immunol Infect
2021;54:109-12.

Sano T, Kimizuka Y, Fujikura Y, Hisada T, Watanabe C,
Suematsu R, et al. COVID-19 in older adults: retro-
spective cohort study in a tertiary hospital in Japan.
Geriatr Gerontol Int 2020;20:1044-9.

Terada-Hirashima J, Suzuki M, Tsujimoto Y, Hamamoto
Y, Uemura Y, Tsushima K, et al. Impact of inhaled
ciclesonide on asymptomatic or mild COVID-19: a
randomized trial. Drug Discov Ther 2022;16:225-32.

Duvignaud A, Lhomme E, Onaisi R, Sitta R, Gelley
A, Chastang J, et al.; Coverage Study Group. Inhaled
ciclesonide for outpatient treatment of COVID-19
in adults at risk of adverse outcomes: a randomised
controlled trial (COVERAGE). Clin Microbiol Infect
2022;28:1010-6.

Brodin D, Tornhammar P, Ueda P, Krifors A,
Westerlund E, Athlin S, et al. Inhaled ciclesonide in
adults hospitalised with COVID-19: a randomised

NIHR Journals Library www.journalslibrary.nihr.ac.uk

75.

76.

77.

78.

79.

80.

81.

82.

83.

Health Technology Assessment 2025

controlled open-label trial (HALT COVID-19). BMJ
Open 2023;13:€064374.

Terada J, Fujita R, Kawahara T, Hirasawa Y, Kinoshita
T, Takeshita Y, et al. Favipiravir, camostat, and
ciclesonide combination therapy in patients with
moderate COVID-19 pneumonia with/without
oxygen therapy: an open-label, single-center phase 3
randomized clinical trial. EClinicalMedicine 2022;49:
101484.

Hsu CW, Lee MC, Hua YM, Lai CC, Tang HJ, Chao
CM. Inhaled corticosteroid for patients with
COVID-19: a systematic review and meta-analysis
of randomized controlled trials. J Microbiol Immunol
Infect 2023;56:921-30.

Brunaugh AD, Seo H, Warnken Z, Ding L, Seo SH,
Smyth HDC. Broad-spectrum, patient-adaptable
inhaled niclosamide-lysozyme particles are effica-
cious against coronaviruses in lethal murine infection
models. bioRxiv 2020:2020-09.

Backer V, Sjobring U, Sonne J, Weiss A, Hostrup M,
Johansen HK, et al. A randomized, double-blind,
placebo-controlled phase 1 trial of inhaled and
intranasal niclosamide: a broad spectrum antiviral
candidate for treatment of COVID-19. Lancet Reg
Health Eur 2021;4:100084.

Abdulamir AS, Gorial Fl, Saadi SJ, Maulood MF,
Hashim HA, Alnuaimi AS, Abdulrrazaqg MK. A ran-
domised controlled trial of effectiveness and safety of
niclosamide as add on therapy to the standard of care
measures in COVID-19 management. Ann Med Surg
2021;69:102779.

Pawson R, Tilley N. Realistic Evaluation. London: Sage;
1997.

Pawson R. Evidence Based Policy: A Realist Perspective.
London: Sage; 2006.

Pawson R. Middle range theory and programme
theory evaluation: from provenance to practice. In
Vaessen J, Leeuw F, editors. Mind the Gap: Evaluation
and the Disciplines. Abingdon: Routledge; 2010.

Emmel N, Greenhalgh J, Manzano A, Mmonaghan M,
Dalkin S. Doing Realist Research. London: Sage; 2018.



DOI: 10.3310/MTRS8833

Appendix 1

Authorship

The PROTECT-CH trial did not contract with any care

homes, GPs or Pls, so there are no other authors to be

listed here.

Eligibility criteria

Care home eligibility at trial entry

Inclusion criteria

e Location: UK care homes for older people, with and
without nursing.

e Size: > 20 beds in the care home in total.

Exclusion criteria

e CQC quality rating as inadequate, or equivalent in
devolved administrations.

Care home eligibility at treatment phase
Exclusion criteria

e Positive PCR or lateral flow test (or equivalent) for
SARS-CoV-2 in any resident and/or staff within
previous 4 weeks.

Resident eligibility at trial entry
Inclusion criteria

e Resident in a care home.

e Age 2 65 years.

e Able to give informed consent for participation
or a personal legal representative has been
identified who can give consent if resident
lacks capacity.

Exclusion criteria

e |dentified by care home staff to have entered end-
stage palliative care.

e Resident in care home for short-term respite care.

e Resident’s GP is unable to support their involvement
in the trial.
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Resident eligibility at treatment phase
Exclusion criteria

e Currently taking all of the trial interventions.

e Contraindication to all trial interventions - see
protocol’s IMP below.

e In treatment phase of another COVID-19 prevention
or treatment trial.

Investigational medicinal products

Numerous interventions have demonstrated in vitro
activity against SARS-CoV-2% and some have been
tested clinically.

Ciclesonide

Ciclesonide, a non-halogenated inhaled corticosteroid
used in the prophylaxis of asthma,®*-%¢ has been shown to
block SARS-CoV-2 RNA replication by targeting the viral
replication-transcription complex®’” and to inhibit SARS-
CoV-2 cytopathic activity.® Pharmacodynamic studies
have shown that inhaled ciclesonide has potent anti-
inflammatory activity in patients with asthma and does
not appear to have clinically relevant systemic effects
even at high doses. In a case series, ciclesonide treatment
was associated with higher blood lymphocyte counts,
potentially important since lymphopenia is associated
with severe COVID-19.¢¢ Several uncontrolled case series
of ciclesonide use in COVID-19 have been reported,
but the lack of control groups, small size and concurrent
testing of other potential antiviral agents limit their
interpretation.®7* A double-blind placebo-controlled
Phase Il trial (COVIS) of inhaled ciclesonide (320 ug
bd) in 400 non-hospitalised patients with symptomatic
SARS-CoV-2 infection found that ciclesonide did not alter
the primary outcome - time to alleviation of COVID-19
symptoms - but reduced visits to the ED or hospitalisation;
this trial was published after the choice of drug. Although
licensed in the UK, the version of inhaled ciclesonide made
available to PROTECT-CH was an unlicensed version
manufactured by Ayrtons, a UK specialist pharmaceutical
company. Ciclesonide was originally intended to be tested
in the ongoing UK trial PROTECT-V trial.>*

Since  PROTECT-CH closed, other trials of inhaled
ciclesonide for COVID-19 have been reported,’?74
including when given in combination with other drugs.”®
A recent systematic review identified 11 randomised
trials of inhaled corticosteroids (ICS) testing ciclesonide,
budesonide or fluticasone furoate. While ICS was
associated with higher rates of early symptom alleviation,

25


https://doi.org/10.3310/MTRS8833

DOI: 10.3310/MTRS8833

there was no difference between those receiving ICS
versus control for the composite outcome of urgent care,
ED visit or hospitalisation or combined hospitalisation or
death. There was a non-significant lower risk of death at
28 days with ICS versus control.”¢ A separate meta-analysis
also suggested the lack of clinical benefit.!

Niclosamide

Niclosamide anhydrous is a salicylanilide introduced as an
oral anthelmintic in the early 1960s for treating tapeworm
infestations, and it was more recently used as a general
pesticide in aquaculture. Niclosamide is a multimodal drug
that inhibits or regulates multiple signalling pathways
and biological processes via pleotropic activities. Recent
studies have indicated that niclosamide may have broad
clinical applications beyond the treatment of parasites
and that it has demonstrated anti-SARS-CoV-2 activity
through inhibiting SARS-CoV-2 replication and cellular
penetration in vitro®® and in vivo.”” Niclosamide has also
been shown to have non-steroidal anti-inflammatory
activity, both experimentally and clinically.

Oral niclosamide is approved for treating tapeworm
infestations and has safety and tolerability data in a
Phase | trial in normal volunteers.”® Although not licensed
in the UK, the British National Formulary describes oral
niclosamide as the most widely used drug for tapeworm
infection  (https:/bnf.nice.org.uk/treatment-summaries/
helminth-infections/; accessed 4 October 2023). Nasal
administration as a spray may be most effective as a
postexposure prophylactic for early-stage infection
when viral load is a main issue. Although niclosamide is
a substrate and inhibitor of CYP1A2 in vitro, intranasal
administration is unlikely to lead to plasma levels where
CYPinhibition is seen. Inhaled niclosamide is an unlicensed
formulation being developed by the Danish company,
Union Therapeutics. A small trial of oral niclosamide, for
example not given by nasal spray, has been reported.””
Subsequent to PROTECT-CH, the PROTECT-V trial** found
that inhaled niclosamide did not modify the outcome
when tested for the prevention of COVID-19 in patients
with renal disease (haemodialysis, renal transplant and
inflammatory renal diseases).¢?

Health economic evaluation

The primary economic evaluation planned was a within-
trial cost-utility analysis based on outcomes at day 60,
adopting an NHS cost perspective. Healthcare resource
use collection was designed to be parsimonious and
feasible and would be collected by electronic case report
form (eCRF) where necessary, in addition to routine data
sources. Resource use data collection was to include
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primary care contacts, use of ambulance services and
secondary care attendance or stays. Health-related quality
of life measured using the EuroQol-5 Dimensions, five-
level version (EQ-5D-5L), EuroQol-visual analogue scale
(EQ-VAS) (proxy report) at 60 days was to be measured
and EQ-5D-5L presented descriptively in addition to
estimating between group differences. Self-reported
health-related quality of life was also to be collected where
possible. Self-report and proxy report response patterns
were to be explored and reporting subgroups (self-report
vs. proxy) were examined in the sensitivity analysis.

Statistical analyses were to be conducted in line with other
continuous outcomes, using linear mixed-effects models,
additionally controlling for differences in the baseline
EQ-5D-5L utility, accounting for potential non-normality
and correlation between costs and quality-adjusted life-
years (QALYs), where appropriate. Missing data were to
be assessed and handled appropriately depending on the
nature of the missingness.

Incremental costs (including any potential savings)
associated with prophylaxis for care home residents were
to be estimated. EQ-5D-5L was to be used to compute
QALYs and estimate incremental QALYs. Costs and
QALYs were to be combined to estimate the incremental
cost-effectiveness ratio and present incremental net
monetary benefit at various willingness to pay thresholds.
Uncertainty would be characterised using bootstrap
sampling and cost-effectiveness acceptability curves.
A secondary analysis would be performed based on
outcomes at 120 days (survival and resource use from
routine sources). The full health economics analysis plan is
available atwww.protect-trial.net/files/resources/protect-
ch-economic-analysis-plan-final_v1-0_151021-signed-1.
pdf; dummy tables are available at www.protect-trial.
net/files/resources/health-economics-dummy-tables.pdf
(both accessed 26 July 2024).

Process evaluation

A key substudy was a nested process evaluation that was
designed to run concurrently with the trial. The evaluation
was to be informed by a realist approach®-8 with the
following objectives:

1. to provide contextualised insight into the delivery of
the intervention(s)

2. to consider acceptability of the intervention to staff,
residents and their families

3. to reflect upon and inform trial processes (although
interviews were performed, the paper has yet to be
completed).
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