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ABSTRACT

Introduction Aortic stenosis (AS) is common affecting >13%
of adults over the age of 75 years. In people who develop
symptoms, without valve replacement, prognosis is dismal with
mortality as high as 50% at 1 year. In asymptomatic patients,
the timing of valve intervention is less well defined and a
strategy of watchful waiting is recommended. Many, however,
may develop symptoms and attribute this to age related
decline, rather than worsening AS. Timely intervention in
asymptomatic severe AS is critical, since delayed intervention
often results in poor outcomes. Proactive surveillance of
symptoms, quality of life and functional capacity should enable
timely identification of people who will benefit from aortic
valve replacement. There are no data however, to support

the clinical and cost effectiveness of such an approach in a
healthcare setting in the UK. The aim of this pilot trial is to test
the feasibility of a full-scale randomised controlled trial (RCT)
to determine the utility of proactive surveillance in people with
asymptomatic severe AS to guide the timing of intervention.
Methods and analysis APRAISE-AS is a multi-centre,
non-blinded, two-arm, parallel group randomised
controlled trial of up to 66 participants aged >18 years
with asymptomatic severe AS. Participants will be
randomised to either standard care or standard care
supplemented with the APRAISE-AS intervention. Primary
outcomes will capture; adherence to and participant
acceptability of the intervention, recruitment and

retention rates, and completeness of data collection. The
findings will be used to inform the sample size and most
appropriate outcome measure(s) for a full-scale RCT and
health economic evaluation.

Ethics and dissemination Ethical approval was granted
by the Black Country REC, reference: 22/WM/0214. Results
will be submitted for publication in peer-reviewed journals
and disseminated at local, regional and national meetings
where appropriate.

Trial registration number ISRCTN19413194 registered
on 14.07.2023.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study uses a randomised controlled trial (RCT)
design to assess the feasibility of how subjective
(symptoms and health-related quality of life) and
objective (functional capacity) patient reported data
might supplement standard care to inform the time-
liness of aortic valve replacement.

= The intervention has been developed via a process
of participatory design in collaboration with patients
and clinicians.

= The intervention provides an innovative way of us-
ing digital technology in patients with heart valve
disease (aortic stenosis), to support patient engage-
ment and improve the patient pathway through fa-
cilitating enhanced remote patient monitoring, near
real time clinician assessment and risk stratification
to inform the optimum time at which valve interven-
tion should take place.

= The study is not powered to determine clinical out-
comes but is designed to determine the feasibility
of conducting a full-scale RCT to understand the
clinical utility and cost-effectiveness of integrating
an innovative approach to proactive, remote patient
monitoring into the clinical management pathway of
people with asymptomatic severe aortic stenosis.

INTRODUCTION

Heart valve disease (HVD) affects 1.5 million
people over the age of 65 years in the UK
and is an important cause of morbidity and
mortality.1 Aortic stenosis (AS) is the most
common acquired form of HVD encountered

in clinical practice.” The overall burden of

disease in the general population is substan-
tial with an incidence as high as 13% in
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those aged >75 years.” Prevalence and associated health-
care costs secondary to AS are likely to rise in view of an
increasingly ageing, frail and multi-morbid population.

AS is characterised by insidious thickening and calci-
fication of a native aortic valve and is an active process
driven by lipid accumulation, inflammation and fibrosis.*
While the underlying pathophysiology of the condition
is similar to the process of atherosclerosis, there are no
proven medical treatments that can limit disease progres-
sion and AS is treated by aortic valve replacement (AVR).?

Severity of AS is determined by echocardiographic
parameters including the maximal velocity, mean pres-
sure gradient and aortic valve area.’ Intervention is
mandated in severe AS following the development of
symptoms including breathlessness, dizziness, blackouts,
chest pain and palpitations. Prognosis is dismal following
the development of symptoms, with l-year mortality as
high as 50%, and prompt intervention is therefore crit-
ical.®”

In asymptomatic patients however, the timing of valve
intervention remains less well defined. A strategy of
watchful waiting is adopted, and patients are counselled
on the importance of immediate reporting should symp-
toms develop. Regular clinical surveillance is manda-
tory and a full physical assessment and echocardiogram
should be undertaken at least every 6 months.’ The slowly
progressive nature of AS combined with the advanced
age of the affected population, however, predispose to
under-reporting and/or underestimation of symptoms.”
Risks associated with a watchful waiting approach include
irreversible myocardial damage, sudden cardiac death
(with an incidence of 1.5% per year), delayed symptom
reporting and dying while awaiting valvular interven-
tion.

Unmet need

The optimal timing of valve intervention in asymptomatic
severe AS is currently under investigation in a number
of randomised controlled clinical trials; the outcomes of
EARLY-TAVR and EVOLVED, will provide insight into
whether proactive surveillance, diagnostic imaging and
an understanding of the optimum window of opportu-
nity can be implemented in clinical practice to guide
the timing of intervention in patients with asymptomatic
severe AS."' ¥

Objective

To date there have been no high-quality, multicentre
randomised controlled trials (RCTs) to test the clinical
and cost-effectiveness of whether proactive symptom
surveillance and remote patient monitoring using a
software application (‘app’) in addition to a traditional
‘watchful waiting’ strategy in adult patients with asymp-
tomatic severe AS allows for earlier identification of
symptoms and timelier aortic valve intervention leading
to improved clinical outcomes. However, before a large
RCT can be undertaken, a pilot trial is required to inform
the most appropriate outcome measures and sample size

for a full-scale RCT. Therefore the APRAISE-AS study will
pilot the trial protocol, in order to assess the feasibility
and potential refinement of the trial design and/or trial
intervention prior to undertaking a larger RCT investi-
gating whether proactive reporting of symptoms, defini-
tive disease specific patient-reported outcome measures
(PROMs) and assessment of frailty in addition to standard
care can be used to help inform the timeliness of valve
intervention in patients with asymptomatic severe AS.

METHODS

Trial design and setting

This protocol adheres to guidance from the Standard
Protocol Items: Recommendations for Interventional
Trials (SPIRIT) and a SPIRIT checklist is included in
an accompanying online supplemental file."> '* The
APRAISE-AS pilot trial is a multi-centre, non-blinded,
two-arm, parallel group randomised controlled pilot trial
of up to 66 participants aged 18 years or over with asymp-
tomatic severe AS. The pilot trial will be conducted in
two tertiary cardiology and cardiothoracic surgery heart
valve centres in the West Midlands. Participants will be
randomised in a 1:1 ratio to receive either standard care
or standard care supplemented with the APRAISE-AS
intervention. The study trial schema is described in
figure 1.

Recruitment and eligibility

Recruitment commenced in February 2023 in The Royal
Wolverhampton NHS Trust and October 2023 at the
Queen Elizabeth Hospital Birmingham and closed in
January 2024 and February 2024, respectively. Patients
were invited to participate if they had a diagnosis of
asymptomatic severe AS and if they met the following
eligibility criteria.

Inclusion criteria

» Patients diagnosed with asymptomatic severe AS of a
native valve, in line with current international guide-
line and defined as either:

- Aortic valve area <1 cm® and mean pressure gradi-
ent >40mm Hg and left ventricular ejection frac-
tion (LVEF) >50% (in the last 6 months) or

- Aortic valve area <1 cm® and mean pressure gradi-
ent <40mm Hg, stroke volume index <35mL/ m?
and LVEF >50% (in the last 6 months).

» Able to give written informed consent.
» Age >18 years.
» Able to access and use app-based programmes.

Exclusion criteria

» Lack of capacity to understand the nature of the study
and possible consequences as determined by their
attending clinician.

» Moderate or more severe disease of other valves for
example, mitral stenosis/regurgitation.

2

Khan N, et al. BMJ Open 2024;14:¢086587. doi:10.1136/bmjopen-2024-086587

1ybuAdoo
Ag paoaioid 1919210/ 4O ANSIBAIUN Ye $207 ‘Lz dunr uo /wod [wig uadofwd//:dny wouy papeojumoq 20z aunr 0T U0 £85980-720z-uadolwaq/9eTT 0T Se paysignd isiy :uado riAg


https://dx.doi.org/10.1136/bmjopen-2024-086587
http://bmjopen.bmj.com/

| APRAISE-AS Pilot Trial |

Standard Care

|

6 months 12 months

O 2 -2 mm=3IOwun
T
1
1
1
‘zo—-|>m—§ocz>x|
T

Baseline Data
Echocardiogram, assessment of

symptoms, quality of life (KCCQ),
and frailty (TUG)

Standard Care + App based intervention [ w

Daily clinician’s portal review

Follow up Data

Echocardiogram, assessment of symptoms, quality of life
(KCCQ), frailty (TUG), health care utilisation data collection

Feasibility: recruitment, retention, adherence with intervention

Inclusion Criteria

* Patients diagnosed with asymptomatic sAS of a native valve, with either:

(a) Aortic valve area <1cm2 and mean pressure gradient >40mmHg and LVEF >50% (in the last 6 months) OR

(b) Severe AS (low flow, low gradient): Aortic valve area <1cm2 and mean pressure gradient < 40mmHg and LVEF
>50% and SVi < 35mL/m2 (in the last 6 months)

* Able to give written informed consent

* Age 218 years

* Able to access and use app-based programmes (using the English language)

Exclusion Criteria

* Lack of capacity to understand the nature of the study and possible consequences

* Significant disease of other valves e.g. mitral stenosis/regurgitation

* Co-morbidities that in the opinion of the cardiac surgeon/cardiologist preclude successful valve

intervention e.g. life expectancy of less than 2 years

Figure 1 APRAISE-AS trial schema/flow chart. AS, aortic stenosis; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVEF,

left ventricular ejection fraction; TUG, timed up and go.

» Comorbidities that in the opinion of the cardiac
surgeon/cardiologist preclude successful valve inter-
vention for example, life expectancy of less than 2
years.

Participation identification, recruitment and informed consent
Adult patients with a confirmed diagnosis of severe
asymptomatic AS of a native valve were recruited. Patients
were identified for eligibility and approached for recruit-
ment via one of three routes: (i) following automated
email alert for people who meet echocardiographic
parameters associated with severe AS, (ii) new referrals
seen in outpatient clinics or following identification
at ward level, or (iii) from cardiac investigation depart-
ment echocardiogram diagnostic lists. Existing patients
known to the respective cardiac research teams were also
be approached for recruitment. Following confirmation
of eligibility by the cardiovascular research team (clini-
cians/pharmacists/nurses), potential participants were
contacted by telephone to gauge interest in the trial and
request permission for a participant information sheet to
be sent to them either via email or by post. In addition,
potential participants were also be given a participant
information sheet during their clinic appointment. The
research team gave potential participants sufficient time
to review the information provided, discuss the trial with
family members and/or their general practitioner. The
chief investigator/site principal investigators ensured
that participants fully understand the aim of the trial, the
intervention and potential benefits and drawbacks asso-
ciated with participation. On receiving an expression of
interest from the potential participant, they were invited
to an outpatient appointment where informed consent
for participation was obtained in addition to completion

of baseline assessments of symptom status, functional
capacity and quality of life were undertaken prior to
randomisation. Participants were reminded that partici-
pation is voluntary and they may withdraw from the trial
at any time and it will not affect the care they receive.

Randomisation

Following baseline assessments, participants were
randomised at the level of the individual in a 1:1 ratio
to either standard care (control arm) or standard care
supplemented with the APRAISE-AS intervention
(intervention arm). Randomisation was undertaken
by Birmingham Clinical Trials Unit (BCTU) using a
computer-generated sequence created by a programmer
independent to the study team. A minimisation algorithm
has been used within the randomisation system to ensure
balance in the intervention allocations over the following
variables:

» Age (‘<50 years’ and > 50 years’).

» Sex (‘male’ and ‘female’).

» Ethnicity (‘white’ and ‘non-white’).

To avoid the possibility of the intervention allocation
becoming predictable, a random element will be included
in the algorithm (unspecified here), so that each partic-
ipant has a chance of being randomised to the opposite
intervention that they would have otherwise received.

Interventions

Participants assigned to standard care (control arm) will
continue to receive usual care which includes a 6 monthly
valve clinical review and surveillance echocardiogram
(as part of a watchful waiting strategy). For participants
assigned to the intervention arm, standard care will be
supplemented with the APRAISE-AS intervention. The
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APRAISE-AS intervention includes an app and a clini-
cian’s portal which has been developed via a process of
participatory design in collaboration with our patients and
clinicians, which will collect both subjective and objective
data on a patients’ health and well-being following their
diagnosis of asymptomatic severe AS. This information
will be presented to the healthcare team via a bespoke
platform which allows near real-time surveillance of the
patients’ healthcare data (Clinician’s Portal). The aim of
the app is to facilitate clinical prioritisation of patients
who demonstrate symptoms or early signs of decompen-
sation to allow for escalation of treatment and/or earlier
intervention. These self-reported patient tests will be used
to supplement routine clinical appointments.

For participants randomised to standard care plus the
APRAISE-AS intervention, a member of the research team
will install and provide access to the app on the partici-
pant’s own, or a Trust sourced, device. Over a 12-month
period, participants will use the app to self-report infor-
mation relating to:

» Symptoms ((assessed using New York Heart Associ-
ation and Canadian Cardiovascular System classifi-
cation) dyspnoea/fatigue/palpitations/angina and
syncope) on a weekly basis.

» Frailty/functional capacity (timed up and go test)
every 2weeks (frailty, assessed using gait speed, is
known to correlate with major morbidity and mortality
after valve surgery and provides a continuous repro-
ducible measure allowing7 for an assessment of func-
tional status over time'>!).

» Disease specific PROMs using the Kansas City Cardi-
omyopathy Questionnaire (KCCQ) once a month
(KCCQ has been studied extensively in the setting of
AS and has been found to be a reliable, reproducible
and valid measure of symptoms, functional status,
quality of life and prognosis'®).

Participants will receive automated reminders prior
to submitting a self-assessment via the app and 24 hours
after a failure to submit their report, if necessary. Severe
symptoms noted by the patient will trigger an email alert
to the APRAISE-AS clinical team (dedicated monitored
email inbox) and a simultaneous patient notification
advising them to make contact with their clinical team
during office hours (or to use standard NHS support
mechanisms outside of these hours). The clinical team
will monitor for notifications and respond in line with
standard care recommendations during office hours.
Actions taken in response to an alert will be logged in
the patient’s electronic healthcare record by a member of
the APRAISE-AS clinical team (including members of the
cardiovascular research team).

Outcome measures and study procedures

The primary aim of this study is to pilot the trial protocol
and assess the feasibility and potential refinement of the
trial design prior to undertaking a larger RCT investigating
whether proactive surveillance/reporting of symptoms,
definitive disease specific PROMs and assessment of frailty

in addition to standard care can be used to help inform the
timeliness of valve intervention in patients with asymptom-
atic severe AS. In addition, the pilot will allow for refinement
of the trial design and/or trial intervention prior to under-
taking a larger multi-centre RCT which will assess the clinical
and cost-effectiveness of remote patient monitoring in this
setting. The aim of using the outcomes to enable pathway
transformation and service redesign through the incorpo-
ration of remote monitoring into the clinical management
pathway for people with asymptomatic severe AS.

The pilot trial will:

» Test and pilot the trial protocol (including recruit-
ment and retention rates, data collection processes,
data completeness and adherence to the APRAISE-AS
intervention).

» Inform selection of the most appropriate primary
outcome measure for a full-scale multicentre RCT.

» Provide data to help estimate the sample size for a full-
scale multicentre RCT.

» Provide a platform to develop and pilot the processes
to capture costs and outcomes to inform the health
economic evaluation for a full-scale multicentre RCT.

» Determine key participation criteria for centre
involvement in a full-scale RCT.

Primary outcomes

In addition to piloting the trial protocol, the pilot study

will assess:

» The utility of the ‘app’ using quantitative (eg, usage
data, data completeness) and qualitative (interviews)
data.

» Engagementwithandacceptability of the intervention.

» Recruitment rate (per month).

» Number of withdrawals and losses to follow-up (with
reasons).

Secondary outcomes

Datawill be collated on outcomes measures that we plan to

collect in the definitive RCT (eg, primary outcome in the

phase III trial at 12-month follow-up). While the pilot trial

is not powered to detect meaningful differences in these

outcomes, collection of these data will provide insight

into how readily they can be collected in the context of a

larger multicentre RCT. Data will be collected on:

» Disease-specific PROMs assessed using KCCQ.

» Frailty/functional capacity measured using the timed
up and go test.

» Time to heart valve replacement.

» In-hospital mortality in those who undergo valve
replacement.

» Mortality at 30 days postrandomisation.

» Mortality at 1 year postrandomisation.

» Incidence of stroke in those who undergo valve
replacement.

» Incidence of myocardial infarction n those who
undergo valve replacement.

» Left ventricular ejection fraction at 6 and 12 months.

» Incidence of unplanned hospital admissions.
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All study staff and participants will be invited to complete = 5 g
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» The extent and frequency of data collection. S |8 27 g =
» Randomisation procedure. e 2353 E =
» Acceptability of the intervention (eg, for patients o 2% 2 > o &
using the mobile app rating score tool). 3 g 5 "g 5 c @

» Appropriateness of the frequency of APRAISE-AS g o E- pt 'E § g
reporting, alert thresholds and subsequent g c25E I x| x| x| g 7]
management. S _ « '5

» The utility of the clinician’s portal and embedding @ o £ g E
remote monitoring into the clinical management I} o = 2 e o
pathway. 3 = % £2 E g

5 5288 g

Study procedures 7 |EE2 BE.’ 5 3
During the baseline visit participants’ demographic (age, g 08S8s | x| x| 2 'B
gender and ethnicity) and biomarker (creatinine, creat- § > c .K
inine clearance) data will be collected. Baseline assess- £ (= 5 8
ment of symptoms, functional capacity (using the timed 2 -g E_ § R
. . . ] ) X

up and go test) and health-related quality of life (using § <@ | == | & Sl
the disease specific KCCQ) will be undertaken. Under- 2 " *E =]
taking an objective assessment of frailty using a parameter 3 = o o
such as gait speed, which correlates with major morbidity = é o ﬁ §'
and mortality after valve surgery, provides a continuous EJ- E° 'ctl_' | x| | x| x § o
reproducible measure allowing for an assessment of func- = = S
tional status over time.'”'” In addition, a comprehensive -% @ g &
determination of health-related quality of life for patients & % ﬁ = §>
undergoing valvular intervention, incorp(grating heart g § d | x| x | x| x 2 o3
failure specific measures is recommended.'’ The disease O & S §_
specific PROM KCCQ has been studied extensively in the % % _gi) é o
setting of AS and has been found to be a reliable, repro- = < ‘E 23
ducible and valid measure of symptoms, functional status, £ © ;E g 3
quality of life and prognosis.'® '4% § 5 3 _g
As described in table 1, all participants will complete 3 OE x ;GEJ =
the timed up and go test and paper versions of the KCCQ Ci " g g
and symptom tracker questionnaires (in clinic) at base- S c; g £ S
line (prior to randomisation), and when attending the o 9 % § g
two subsequent follow-up visits. For participants assigned g 02 = g
to the standard care arm, postrandomisation timed up '-g § § z g
and go, symptom and health status questionnaires will 8 x g 3
only be completed at the routine 6-month and 12-month 2 @ Ei S
follow-up appointments. For those participants assigned o 3 = S
to the intervention arm, this information will also be % 33 ° 3
collected via the app at prespecified frequencies postran- E 25 = X
domisation as well as during their routine 6-month and 5 o3 &3 5 g N
12month follow-up appointments. b e gc N
Adherence with the APRAISE-AS intervention will be 5 55 ?a 2
assessed by calculating the number and percentage (with £ ::z'g $ S S
95%CI) of patients who complete the symptom surveil- § g€ %% 3
lance, frailty and quality of life assessments as scheduled. = E; '§ N é’,
To be considered adherent, patients will need to have o oS X X X sl =l =1 22 =}
submitted their report within 24 hours of the scheduled 2 <X a S '% 5 s
time-point. Incomplete submissions (ie, with some ques- ? gl 3 o I= g S
tions not answered) will be accepted for the purpose of § o = S o © O gn ® =R 2
. . =} ol 2 £ & S ElS 2% @
measuring adherence. Ad-hoc reports (ie, those completed - ) % 2 o -% % 3 g 22 =
outside the scheduled reporting periods) will not contribute ; 8 % g = g 8 g £ GE) 8 2 @ 6'9
to the assessment of adherence, although we will assess the % % ol 5 @ E X 3 B E X § g T
number of APRAISE-AS reports completed by each patient. Fo . © = =2 §
<
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Sample size and justification

Since this is a pilot study a formal sample size calculation
has not been performed. In order to obtain estimates of
the parameters needed for sample size determination, in
line with published recommendations for pilot studies, 30
patients are required.19 20 Assuming a loss to follow-up rate
of 10% over the 12-month follow-up period, the study will
require 33 patients to be randomised to each group, with
a total of 66 patients overall. This will also allow for esti-
mation of recruitment and retention rates with 95% CI
maximum widths of 20% and 25%, respectively.

Analysis of outcome measures

A separate Statistical Analysis Plan will be produced and

will provide a more comprehensive description of the

planned statistical analyses.

The primary comparison groups will be composed of
those randomised to standard care supplemented with
the APRAISE-AS intervention (intervention group) versus
those randomised to standard care (control group). All
analyses will be based on the intention to treat principle,
that is, all patients will be analysed in the treatment group
to which they were randomised irrespective of compli-
ance with the allocated treatment or other protocol devi-
ation. The data analysis for this pilot trial will mainly be
descriptive and focus on CI estimation, with no hypoth-
esis testing performed. The reporting and presentation
of this trial will be in accordance with the Consolidated
Standards of Reporting Trials guidelines for randomised
trials.

The pilot data will also help inform the selection of the

most appropriate primary outcome measure for the main

RCT and provide contributory data to facilitate estima-

tion of the sample size required for the main RCT. Anal-

ysis methods will be chosen according to the data type of
the outcome under investigation, in brief:

» Continuous oulcomes (eg, qualily of life): these data will
be summarised using means and SD, with differences
in means with 95% CIs reported. Longitudinal plots
of the data over time will also be constructed for visual
presentation of the data.

» Categorical (dichotomous) outcomes (eg, hospitalisation
rales): the number of patients and percentages experi-
encing the event will be summarised between groups.

» Time to event outcomes (eg, time to symptom development,
valve replacement, mortality): the numbers of patients
and percentages experiencing the event will be
summarised over time between groups. Kaplan-Meier
survival curves will be constructed for visual presenta-
tion of time-to-event data.

Missing data and sensitivity analyses

Every attempt will be made to collect full follow-up data
on all study patients; it is thus anticipated that missing
data will be minimal. The assessment of missing data is
an outcome measure of this pilot trial and forms part
of the assessment of the feasibility of a future trial. The
amount of missing data at outcome measure level will also

be considered when assessing and identifying a suitable
primary outcome for the future trial. As this is a pilot trial,
no formal sensitivity analysis will be conducted.

Planned interim analysis

Since this is a pilot study a planned interim analysis will not
be undertaken. However, the trial oversight committee
will access to recruitment, retention and data collection
information.

Planned final analysis

The primary analysis for the study will occur once all
patients have completed their 12-month assessment and
corresponding outcome data have been entered onto the
study database (REDCap) and validated as being ready
for analysis. This analysis will include data items up to and
including the 12-month assessment and no further.

Health economics

A health economic evaluation is not planned for this
pilot trial. However, data will be collected to capture costs
and outcomes to inform the health economic evaluation
for a multi-centre full-scale RCT. Data will be collated in
relation to cardiology clinical staff time and activity in
response to APRAISE-AS notifications, including ad-hoc
telephone consultations, inpatient’s hospitalisations
and onward referrals for consideration of AVR, in addi-
tion to NHS costs attributable to maintenance of the
APRAISE-AS clinician’s portal. Where possible data on
healthcare resource utilisation will be collected from both
electronic patient records and case report forms (CRF)
either during study follow-up visits or following response
to a severe symptom alert.

Monitoring, trial management and oversight

The chief investigator has overall responsibility for the
study. The Trial Management Group (TMG) consisting
of the cardiovascular research team (including chief
investigator and site principal investigators) will oversee
day to day running of trial. Due to the small sample
size and pilot nature of this trial, the Trial Steering and
Data Monitoring Committees have been combined into
a single Trial Oversight Committee (TOC). The TOC
will provide overall oversight of the trial, including the
practical aspects of the study, as well as ensuring that the
study is run in a way which is both safe for the patients
and provides appropriate feasibility data to the sponsor
and investigators. The TOC will oversee monitoring of
the trial data and make recommendations to the TMG on
whether there are any ethical or safety reasons as to why
the trial should not continue or whether it needs to be
modified. To this end, data on safety will be supplied to
the TOC during the trial and all reports will be supplied
in confidence.

Data management

Electronic CRF, with programmed range checks, will be
entered online via a secure REDCap database adminis-
tered by BCTU. Authorised staff require an individual
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secure login username and password to access online
data entry. All missing and ambiguous data are queried
through the online system. The security of the System is
governed by the policies of the University of Birmingham
(Data Protection Registration number Z6195856), and
each study site has arrangements in place for secure
storage and processing of study data, in compliance
with the University of Birmingham policies. The Univer-
sity carries appropriate Data Protection Registration
coverage.

Audit

BCTU staff will monitor electronic CRF returns for
data completion and will work closely with site delivery
teams to ensure that informed consent forms (ICFs)
and CRFs are returned in a timely manner. The BCTU
team will also cross reference ICF and CRF content
against the trial protocol to ensure compliance with
protocol standards and consistency in and complete-
ness of data reporting.

ETHICS AND DISSEMINATION

The trial will be conducted in accordance with the UK
Policy Framework for Health and Social Care Research
and applicable UK Acts of Parliament and Statutory
Instruments (and relevant subsequent amendments),
which include the Data Protection Act 2018 and the
Principles of GCP as set out in the UK Statutory Instru-
ment (2004/1031; and subsequent amendments).
The protocol has been submitted to and approved
by West Midlands Black Country Research Ethics
Committee (reference number 22/WM/0214) and
the Health Research Authority on 5 December 2022.
Each trial site will confirm local NHS Trust Research
and Development department capacity and capability
prior to commencing recruitment. All participants
will provide written informed consent prior to partic-
ipation in the trial. University of Birmingham is the
sponsor for the trial.

The findings from the pilot trial will be used to inform
the design of a full-scale multicentre RCT. Outputs from
the trial will be submitted for publication in peer-reviewed
journals, presented at scientific conferences and dissemi-
nated to the public via patient charities/patient advocacy
groups.

The manuscriptwill be prepared by the chiefinvestigator
and authorship will be determined by the trial publica-
tion policy. Any secondary publications and presentations
prepared by investigators must be reviewed and approved
by the TMG. Manuscripts must be submitted to the TMG
in a timely fashion and in advance of being submitted for
publication, to allow time for review and resolution of
any outstanding issues. Authors must acknowledge that
the trial was performed with the support of the sponsor
(University of Birmingham) and BCTU. Intellectual
property rights will be addressed in the Clinical Study Site
Agreement between Sponsor and site.

Patient and public involvement

Members of a local hospital patient charity which
comprised people living with heart disease were initially
involved providing constructive feedback regarding the
research question and study design. A patient advisory
group (PAG) was established to inform the development,
testing and refinement of the APRAISE-AS app via a
process of participatory design. The PAG supported user
testing of the app and their input guided the frequency of
reporting for the symptoms, timed up and go and health-
related quality of life assessments to ensure acceptability
in terms of burden from a patient’s perspective. The PAG
also reviewed all patient facing materials and a member
of the PAG also sits on the TMG. Our PPIE coapplicant
will support dissemination of trial findings among rele-
vant patient groups.
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