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iii. TRIAL SUMMARY
Trial Title ColoCap: determining the diagnostic accuracy of colon
capsule endoscopy compared to standard colonoscopy in
patients at risk of colorectal disease.
Short title ColoCap
Trial Design A multicentre study comparing Colon Capsule Endoscopy

(CCE) to colonoscopy, performed ‘back to back’, for the
detection of visible mucosal colorectal lesions (CRC, polyps
and colitis).

An assessment of the cost-effectiveness of CCE when
compared to colonoscopy and an evaluation of the
experiences of CCE for the patient and the multi-professional
team compared to colonoscopy, will be undertaken.

Trial Participants

Patient groups: three representative patient groups will be
selected for recruitment:

e symptomatic patients referred with suspected CRC;
this group will be subdivided, based on FIT into a
higher risk sub-group (FIT=10ug Hb/g faeces) and a
lower risk sub-group (FIT<10ug Hb/g faeces).

e patients where a new IBD colitis (usually ulcerative
colitis (UC)) is suspected (note that not all patients
with suspected IBD will be recruited because of the
risk of bowel stricturing (narrowing) associated with
Crohn’s disease),

e patients awaiting a 3 yearly post-polypectomy
surveillance colonoscopy

Planned Sample Size

973 participants consented.

(657 participants with a complete and adequate CCE and
colonoscopy)

Intervention duration

1 day

Follow up duration

Until diagnosis

Planned Trial Period

Planned study start date: 01/04/2024
Planned study end date: 30/09/2027
Recruitment start date: 01/01/2025
Recruitment end date: 31/12/2026

Objectives Outcome Measures

Primary

Diagnostic accuracy of CCE | Per-patient detection of the
compared to standard combined endpoint of visible
colonoscopy. mucosal lesions (CRC,
polyps and colitis). The per-
patient basis analysis has
The analysis will be been selected since it informs

performed on participants
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who have had complete
examinations with adequate
bowel preparation.

the decision for onward
intervention.

Further analyses will be
performed on an ‘intention to
investigate’ basis and post
review colonoscopy, when
appropriate (see below).

Secondary outcome
measures on the primary
objective will be performed
for specific lesion types
(polyps combined and <6, 6-
9, >9mm in size), on a per-
lesion matching basis, on
patient groups, FIT and other
disaggregated groups based
on CCE performance
characteristics.

For CCE, completion rates
and times, bowel preparation
adequacy rates, retention
rates and adverse events will
be recorded while for
colonoscopy it will be
standard performance
measures and adverse
events.

Secondary

An assessment of CCE intra-
and inter- reader variability.

A comparative evaluation of
outcomes will be conducted.
This will be for visible
mucosal lesions (CRC,
polyps and IBD colitis) and
measures of bowel
preparation adequacy and
completion. The impact of
that variability on diagnostic
accuracy (primary outcome)
will be assessed.

Subgroup analysis of specific
lesions will be performed as
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To develop health economic
models to evaluate the costs
and benefits of CCE in
relevant patient groups.

To evaluate the patient and
clinician experience of CCE.

outlined above. The
improvement in accuracy that
can be achieved for the
above endpoints by blinded
complete double read of
colon capsule videos will be
described.

For patients undergoing CCE
for suspected CRC or post
polypectomy surveillance, the
key outputs of the models will
be the total incremental
costs, total incremental
QALYs and life-years, cost
per colonoscopy avoided,
and the excess number of
CRC detected.

For those having a CCE for
suspected colitis a further
model will capture the
economic impact of using
CCE within the diagnostic
pathway for IBD.

To provide a thematic
account, using patient and
clinician experience, to help
understand the findings
derived from the above
stated objectives. In
presenting our analysis we
will further contextualise the
experience of our sample by
comparing it to the
experience of those using
colonoscopy, as established
by the literature.
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iv. FUNDING AND SUPPORT IN KIND
FUNDER(S)

(Names and contact details of ALL organisations providing funding and/or support in kind for this
trial)

NIHR Health Technology Assessment (HTA) Programme

This research was funded by the NIHR (NIHR158034) using UK international development funding from the
UK Government to support global health research. The views expressed in this publication are those of the
author(s) and not necessarily those of the NIHR or the UK government.

v. ROLE OF TRIAL SPONSOR AND FUNDER

The Sponsor of this study is York and Scarborough Teaching Hospitals NHS Foundation Trust. The
Sponsor assumes overall responsibility for the initiation, management of the study design, conduct, data
analysis and interpretation, manuscript writing, and dissemination of results.

The study is funded through an NIHR Health Technology Assessment (HTA) grant.

vi. ROLES AND RESPONSIBILITIES OF TRIAL MANAGEMENT COMMITEES/ GROUPS &
INDIVIDUALS

Trial Management Committees

A Trial Management Group (TMG), an independent Trial Steering Committee (TSC), an independent
Data Monitoring Committee (DMC) and the Patient Advisory Group (PAG) will be convened.

A TMG will be established to monitor all aspects of the conduct and progress of the trial, ensure that the
protocol is adhered to and take appropriate actions to safeguard participants and the quality of the trial
itself. The membership and terms of reference of the TMG will be filed in the Trial Master File.

A TSC, with independent members, will be established to oversee the conduct and progress of the trial.
The membership and terms of reference of the TSC will be filed in the Trial Master File.

An independent DMC will be established to oversee the safety of subjects in the trial. The membership
and terms of reference of the DMC will be filed in the Trial Master File.

A PAG has been established which will be involved in key decisions such as the overarching trial set-
up, recruitment, study materials production, data collection, analysis and sharing findings. The
membership and terms of reference of the PAG will be filed in the Trial Master File.

viii. KEY WORDS: Colon capsule endoscopy (CCE), colonoscopy,
inflammatory bowel disease (IBD), polyps, colorectal
cancer (CRC), computed tomography colonography
(CTC). Lower gastrointestinal diagnostics
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ix. TRIAL SCHEMA

ColoCap Trial schema

| Symptomatic patients referred and surveillance patients identified as part of standard care. |

+

| Patient attends for colonoscopy pre-assessment phone call or clinic appointment. ‘

+

Study iz described to eligible patient= during their standard care colonoscopy pre-assessment appointment by
a member of the clinical team. Patient information sheet and consent form {e)mailed/given with standard

colonoscopy consent form.

!

A member of the research team phones patient within 7 days of their

scheduled colonoscopy to discuss the study further and answer

questions. Yerbal patient consent obtained and registration [n=973).

* Participant may be
Patient is provided with standard bowel o] asked if they would be
preparation and advice as for colonozcopy. prepared to take partin
* the gualitative sub-
study [W53).
Patients follows dietary restrictions for 3 days. Then on the day before the
inwvestigation the patient follows dietary advice and takes bowel prep. #
4, Consent and

On the day of investigation, the participant is azsked to take interview for

pruczlopride and then to swallow CCE, they are fitted with recorder qualitative sub-

study (n=35).

and take additional bowel prep as required.

]

Patient is (self]-maonitored until the CCE has passed or until their colonoscopy. Recorder

is then removed from participant 2nd uploaded to platform for later reading.

i

Same day standard colonoscopy carried out, findings recorded, and

biopsies/polypectomy/s as required.

¢ Imtra- (n=140) and
Paolyp record compared with CCE report. }—D inter- (n=140]
reader review as a
sub-study
h 4
Patient informed of rezults For any patients whers
of investigation and || significant CCE detected polyps
followed up as per standard are not identified at
practice. colomoscopy the patient will be

offered a second colonoscopy
within & weeks [expected to be
<10% of patients)

Develop health Analysis of data: Per patient and
economic model [WS2). per lesion diagnastic accuracy

!

| Dissemination |
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Day -7 Day -7
Procedures . . .
(+/- (+/- 60 Day-4 | pay-3 | Day-2 | Day-1 | Day0 Day 7 ByDayaz | 2l diagnosis
(+/- 7 days) (or Day 30)
60days) days)
Eligibility assessment X X
Provision of PIL X X
Informed consent X X
Diet modification X X X X X
Bowel preparation X X
(pm)
Colon Capsule Endoscopy X
Colon Capsule Report/ results X
Standard care Colonoscopy X
Standard care Colonoscopy report/ X X
results
Repeat colonoscopy: poor bowel prep X
(Standard Care)*
Repeat colonoscopy: potentially X
missed colorectal disease *
Demographics (CRF) X
Medical and drug history (CRF) X
Investigative date (CRF) X
Outcome data X
(CRF)
Adverse events (CRF) X X
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1 BACKGROUND

Early diagnosis of serious colorectal disease such as colorectal cancer (CRC), pre-cancerous growths
(polyps) and inflammation is important to ensure the best possible outcomes for a patient. The current
‘gold standard’ diagnostic test is colonoscopy. Colonoscopy is an invasive and often uncomfortable
procedure. Some struggle to cope with it and require intravenous sedation and/or analgesia. It is also
resource intensive, needing to be performed in specialist endoscopy units by a trained team. Lower
gastrointestinal (Gl) symptoms attributed to colorectal disease are common and the diagnostic yield of
significant bowel pathology at symptomatic colonoscopy remains relatively modest. Several approaches
including introducing a triage or filter test have been considered to improve the effectiveness of
colonoscopy by targeting it to those where it is most required and helpful in diagnosis and treatment of
bowel disease. Such tests are urgently required since, across the UK, the demand for colonoscopy is
outstripping capacity, and the diagnosis of colorectal disease is being delayed.

Colon capsule endoscopy (CCE) is an alternative colorectal diagnostic investigation that might provide
additional capacity as a filter test. It is a ‘camera in a pill’ that can be swallowed, and which passes
through the gastrointestinal tract, obtaining visual images of the colorectum. It is a capsule, about 3cm
long and 1cm wide, rounded at both ends with a smooth plastic casing. There is now an established
experience of using CCEs in the UK. As with colonoscopy the colon needs to be fully clean before taking
the CCE. Clear fluids and purging laxatives need to be taken before the procedure. This can be difficult
for some to tolerate but the CCE itself rarely causes side effects, such as pain or vomiting. It should not
be used in people who might have a narrowing in the bowel that could prevent its passage.

CCE might provide a less invasive method to diagnose colorectal disease if found to be accurate and
effective and it may also provide a means by which to increase NHS diagnostic capacity.

2 RATIONALE

Colonoscopy is the mainstay of colorectal investigation and disease diagnosis in the UK with thousands
of tests performed every week." Direct visualisation of the mucosa, as well as the ability to perform
biopsies, makes it the ‘gold standard’ diagnostic test. Colonoscopy is used to diagnose diseases such
as colorectal cancer (CRC), pre-malignant polyps and inflammatory bowel disease (IBD).23 It is also
used for the surveillance of those at risk of developing premalignant polyps and in the monitoring of
disease after medical or surgical management.* Colonoscopy requires thorough bowel preparation and
is an invasive, frequently painful test, which carries a small risk of bleeding and perforation.” Many
patients require intravenous analgesia and/or sedation to be able to tolerate it. Colonoscopy is a
resource-intensive procedure requiring formal training and is generally performed in centralised
secondary care endoscopy units. It generates a significant carbon footprint. 8 Sometimes a colonoscopy
cannot be adequately completed and, whilst quality and safety parameters in colonoscopy have been
developed, significant disease can still be missed.> Computed tomographic colonography (CTC) is an
alternative colorectal diagnostic that delivers a relatively low radiation dose, although it does not directly
visualise the mucosa and biopsies cannot be obtained.® It is also an invasive procedure requiring bowel
preparation and involving ionising radiation, but it is generally less onerous for the patient to tolerate
and lower risk than colonoscopy.®™° It too is performed in secondary care. Generally, it is reserved for
frailer patients in whom colonoscopy cannot, or should not, be performed.®'° Colonoscopy also delivers
colorectal therapeutics, such as polypectomy. ® However, in the UK, the major demand for colonoscopy
is as a diagnostic tool."" Since the Covid-19 pandemic the demand for diagnostic colonoscopy has
continued to increase and exceeds the capacity available to meet the targets for timeliness in CRC and
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IBD diagnosis and in premalignant polyp surveillance.'>'® This places patients at risk.'2'®'” There is a
need to increase diagnostic colorectal capacity and to provide a better tolerated procedure for some.
Colon capsule endoscopy (CCE) is a potential alternative.019.20.21

21 Assessment and management of risk

A risk assessment will be carried out by the Cls and reviewed regularly. The risk assessment will be
reviewed by the TMG and Sponsor regularly.

3 OBJECTIVES AND OUTCOME MEASURES/ENDPOINTS

The aims of the study are to determine the diagnostic accuracy of CCE for the detection of visible
mucosal colorectal lesions (CRC, polyps and colitis) compared to colonoscopy, to assess intra- and
inter-observer variability in CCE reading, to assess the cost effectiveness of CCE in clinical settings and
to evaluate the experience of patients and clinicians using CCE.??24

31 Primary objective
Aim: To compare the diagnostic accuracy of CCE compared to colonoscopy.

This will be a multi-centre, paired (‘back-to-back’) study with each participant consenting to undergoing
a CCE, followed by same day colonoscopy as part of standard care (see later for exceptions).

Population: Patient groups: three representative patient groups will be selected:

e Symptomatic patients with suspected CRC; this group will be subdivided, based on FIT into a
higher risk sub-group (FIT=10ug Hb/g faeces) and a lower risk sub-group (FIT<10ug Hb/g
faeces).?

e Patients where a new IBD colitis (usually ulcerative colitis (UC)) is suspected (note that not all
patients with suspected IBD will be recruited because of the risk of bowel stricturing (narrowing)
associated with Crohn’s disease).?® 28

e Patients awaiting a 3 yearly post-polypectomy surveillance colonoscopy.*

3.2 Secondary objectives

* To conduct an intra- and inter-observer sub study. Here we shall describe the intra- and inter-
observer variation of CCE reading. This will include variability measures for lesion detection,
bowel preparation adequacy and completion. The impact of that variability on diagnostic
accuracy (primary outcome) will be evaluated and any improvement in accuracy that can be
achieved for the above endpoints by double reading of colon capsule videos will be described.
The degree of agreement will dictate the way in which CCE can reliably be used to prevent
the need for colonoscopy.2%3"

* To develop models of cost effectiveness. This workstream (delivered by YHEC) will estimate
the cost-effectiveness of CCE when compared to colonoscopy. The decision problem
considered will be aligned with the populations that CCE is evaluating. Therefore, three
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separate health economic models to evaluate the costs and benefits of CCE will be developed.
The evaluation of cost effectiveness will be completed by month 40.32 33

e To perform a qualitative evaluation of the patient and clinician experience of CCE compared
to colonoscopy?*. This will be a synthesised analysis and will explore and explain similarities
and differences between the accounts of patients and clinicians, as the basis of
understanding accessible and appropriate future care, consistent with best practice.

3.5 Table of endpoints/outcomes

Diagnostic accuracy of CCE
compared to colonoscopy.

detection of the combined
endpoint of visible mucosal
colorectal lesions (CRC,
polyps and colitis) in
participants who have had a
complete and adequately

Objectives Outcome Measures Timepoint(s) of evaluation
of this outcome measure (if
applicable)

Primary Objective Primary outcome: Per-patient | Timepoints: Per patient

colonoscopy reporting/CCE
reading days 0-7.

Interim analyses: month 12,
18, 24, 30 and 36.
Final analysis months 36-40.

prepared CCE and
colonoscopy.®3¢ The endpoint
will include post review
colonoscopy, when
appropriate.

Secondary outcome:

(i diagnostic accuracy
for specific lesion
types including all
polyps and by size
(<6mm, 6-9mm and

>9mm),%’
(i) per-lesion

matching,
(iii) for CCE,

completion rates
and times, bowel
preparation
adequacy rates,
retention rates and
adverse events will
be recorded while
for colonoscopy it
will be standard
performance
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measures and
adverse events.38 3°

(iv) CCE performance
characteristics
compared to
colonoscopy will be
assessed based on
patient
demographics, FIT
and other
disaggregated
groups,

0 a supplementary
‘intention to
investigate’
comparative
analysis of CCE
versus
colonoscopy.

Secondary Objectives
Intra- and inter- reader
variability.

Development of health
economic models.

Primary outcomes:

The identification and impact
of any variability on diagnostic
accuracy of CCE. A structured
proforma will be developed to
address this.

To evaluate the costs and
benefits of CCE in relevant
patient groups.

The key outputs of the
symptomatic and surveillance
CRC models will be:

- the total incremental
costs,

- total incremental
QALYs and life-years,

- cost per colonoscopy
avoided,

- the excess number of
CRC detected.

For IBD colitis a third model will
be developed to capture the
economic impact of using CCE
within the diagnostic pathway
for IBD

Timepoints:
Analyses months 28-37.

Model developments: months
17-37.
Analyses: months 38-40.
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To provide a thematic account,
using patient and clinician
experience.

Evaluation of the patient and
clinician experience of CCE. Qualitative analyses months
34-39.

Exploratory

endpoints/outcomes: Final analysis months 36-40.

Evaluation of the performance
of CCE compared to
colonoscopy in each of the
three clinical test scenarios
(statistically unpowered).

Exploratory analysis using
logistic regression to
investigate factors that might
influence diagnostic
performance of CCE.

End of recruitment months 32

A Study Within A Trial (SWAT) | _ 34

comparing whether offering a
choice of £100 vouchers
increases recruitment of
socioeconomically
disadvantaged participants.

A Study Within A Trial (SWAT)
offering door-to-door taxis and
its impact on recruitment of
socioeconomically
disadvantaged participants.

4 TRIAL DESIGN
We will undertake three research workstreams (WS).

In WS1 we shall perform a paired (back-to-back) study. Each participant will swallow the CCE and then,
where possible, later in the same day they will have a colonoscopy. The study has been designed in
collaboration with our Patient Advisory Group and as closely mirrors standard care as is possible. 973
participants will be recruited from three representative clinical contexts; suspected CRC, suspected
inflammatory bowel disease and 3 yearly post-polypectomy surveillance. Up to 30 sites across Great
Britain will be involved to help ensure generalisability and inclusivity. Measures of diagnostic accuracy
will be reported along with CCE bowel preparation adequacy and completion rates, number of
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colonoscopy procedures potentially prevented and adverse events, such as capsule retention. Within
WS1, a SWAT and a nested sub-study of intra- and inter-reader agreement will be undertaken.

WS2 will develop models of cost-effectiveness and WS3, patient and clinician experience, with
reference to acceptability and choice. WS3 involves a qualitative interview-based evaluation of patient
and clinician experience of CCE compared to colonoscopy.

5 TRIAL SETTING: WS1

Recruitment will come from patients at thirty hospital outpatient services and endoscopy units across
England, Wales, and Scotland. Hospital Trusts and Health Boards that have an existing CCE service or
are in the process of setting up a CCE service and have the capacity and capability to take part in this
study will be invited to submit expressions of interest.*%42 We shall purposefully recruit from sites across
the Great Britain that serve ethnically diverse and socioeconomically disadvantaged populations or
those with geographic accessibility challenges.

Whilst same day CCE and colonoscopy is anticipated, for pragmatic reasons, options for off- or distant-
site CCE followed by same day colonoscopy, or within two weeks, will be explored. The options for
delivering CCE beyond the secondary care endoscopy unit setting make it a diagnostic that might
favourably influence health seeking behaviour in under-served communities such as socioeconomically
disadvantaged, ethnic minorities and rural populations. Currently, general practice, community hospital
and home delivery of CCE is taking place in the NHS service evaluations.

5.1 Required documentation from sites
Prior to initiating a participant site the following will be required:

e Completed Expression of Interest form
e Current CV for the PI

e Current GCP certificate for the PI

e Copy of the delegation log

e Signed training log

e Completed OID

e Confirmation of Capacity and capability

6 PARTICIPANT ELIGIBILITY CRITERIA

6.1 Inclusion criteria

o Patients with suspected CRC who have had a FIT within 3 months of referral, where a new IBD
colitis is suspected or patients having a 3 yearly post-polypectomy surveillance colonoscopy.

e Patients who feel they can tolerate a same day CCE and colonoscopy investigation or would be
willing to have the colonoscopy on an alternative day.

e Patients who feel able to swallow the CCE.

e Patients able and willing to give informed consent to participate.
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6.2 Exclusion criteria

e Patients <18 years.

e Patients who are unable to safely swallow the CCE.*

e Patients who are unable to safely and fully comply with the bowel preparation.”

e Patients clinically at risk of stricturing bowel disease, such as Crohn’s disease.

e Patients who have ever received abdominal or pelvic external beam radiotherapy.
e Patients with a history of bowel obstruction.

e Patients who have had a (partial) colectomy.

e Patients who are currently pregnant or breastfeeding.

¢ Symptomatic patients with suspected CRC who have not had a FIT within 3 months of referral.
o Patients with a permanent pacemaker or other implanted electromedical device.

e Patients who will not be able to safely tolerate the study.*

e Patients in whom the bowel preparation for CCE will likely be inadequate. *

* These exclusion criteria will require some clinical judgement in line with the existing approach to CCE
and colonoscopy in clinical practice. Judgement of ability to tolerate the study requires an assessment
of frailty per se, rather than a specific co-morbidity. However, it is likely to include patients with conditions

such as cirrhosis, diabetes, stroke, peripheral vascular, heart or renal disease or cognitive impairment.**
45

*This exclusion criteria will also require some clinical judgement in line with the existing approach to
CCE and colonoscopy in clinical practice. It will include patients with slow gastrointestinal motility, such
as idiopathic slow transit constipation, those currently using opioid or tricyclic antidepressant medication,
a history or prior poor bowel preparation and/or who require regular laxatives in their daily round.

7 TRIAL PROCEDURES

71 Recruitment

Patients will be approached through existing clinical pathways to attend for a diagnostic or surveillance
colonoscopy.

A convenience series comprising the three study populations will be recruited from multiple sites. It is
anticipated that the relative proportion of patients from each patient group will be representative of
colonoscopy activity in current clinical practice. We estimate this to be approximately 60% suspected
CRC, 30% surveillance and 10% suspected IBD colitis. The TMG will actively monitor patient
recruitment to ensure representation into each group noting (i) that the study is powered on the
expectation of a colorectal disease prevalence of 40% and (ii) that individual sites may not be in a
position to recruit patients from all three referral groups.

Attempts will also be made to reflect a broad mix of recruits in terms of age, gender, ethnicity and
socioeconomic status, recognising that these may be influenced by the three referral groups of
themselves.
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7.2 Participant identification

Individual Trusts/Boards will have different mechanisms for patient identification, assessment and
consenting within standard clinical care. Initially, the assessment of suspected CRC patients, those with
suspected IBD colitis, and surveillance patients for appropriateness and fithess to tolerate a
colonoscopy will be made on clinical grounds.

The clinical care teams at participating sites will initially review patients for study eligibility prior to
scheduling their colonoscopy pre-assessment. If the clinical team deems a patient to be potentially
eligible, then a member of the clinical team will approach patients.

Recruiting sites will have established processes for communicating with either symptomatic or
surveillance patients about their upcoming procedure and this study does not plan to deviate from that
but to embed into that process. Allowing sufficient time for completion of the CCE, the subsequent
colonoscopy will be scheduled provisionally as a late afternoon procedure. There may be some
operational flexibility should the CCE be completed sooner than anticipated, however patients receiving
standard care should not have their care disrupted or delayed.

7.3 Consent

Consent to enter the ColoCap study will be undertaken separately from the clinical consenting process
for CCE and colonoscopy. For the latter, participants will be consented in line with existing Trust/Board
clinical services.

Since there will be significant clinical variability in the initial assessment and scheduling of the
colonoscopy and CCE procedures potential participants can be approached, informed and consented
through a range of available methods.

Eligible patients can be approached by a member of their clinical care team either:

e Prior to the patients pre assessment appointment
e At the patients pre assessment appointment

This approach can be either by:

Post

Phone

Face to face
Virtually

Patients being identified and approached by a member of the clinical care team will be provided with
information about the study and will ask the patient whether they would be happy to be contacted by a
member of the research team by telephone to discuss the study further.

Patients can be approached at least 7 days prior to their scheduled colonoscopy by the research team.
The research team will contact the patient and discuss the study with them in detail.
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The consenting process will carefully explore with the eligible patient,

e The nature of the study,

e The additional risks and benefits of including a CCE

e The unlikely possibility of needing a subsequent colonoscopy should significant pathology be
missed by the initial colonoscopy.

It is important that participants understand, accept and feel they can:
¢ swallow the capsule.
¢ manage the extended fast, additional laxatives (boosters) and logistic burden of the paired CCE
and colonoscopy over colonoscopy alone.
e the possibility of having a deferred colonoscopy in the context of having a distant site CCE or
unexpectedly not being able to proceed with the same day colonoscopy after swallowing the
CCE will also be explored.

Patients may wish to discuss the study with family and/or carers before deciding to participate, but it is
imperative that symptomatic patients do not have their primary investigation delayed to accommodate
inclusion into the study.

Patients who are happy to take part in the study will be invited to consent. At a minimum the research
team must receive verbal consent from the patient to join the ColoCap study, to enable the clinical team
to schedule the CCE procedure. This verbal consent must be documented in the patients’ medical notes.

Written consent can be received either:

e By post or email: Patients will receive a copy of the consent form and patient information leaflet.
The patient can complete the consent form and return it by post or email to the research team
or bring the consent form with them on the morning of their procedure. It will be countersigned
by a delegated member of the study team as per local site SOP guidance.

¢ Where the patient posts/emails the consent form back ahead of the day of the procedure, their
willingness to continue with the study must be checked when they attend their appointment.

e Face to Face: Patients can consent face to face on the day of their procedure.

7.4 Payment

Participants can claim up to £25 for reimbursement of travel expenses from their hospital. Sites will
retrospectively claim this cost from the study team as per the site agreement.

Following the recommendation of our PAG group and participant feedback from our previous CCE
patient experience research which highlights that many participants will not feel well enough to perform
their usual day-to-day activities, including attending work, participants will also receive £100 for out-of-
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pocket expenses. This has been calculated using the London living wage for an average workday
(accounting for annual increases). This will be paid for participants who complete or attempt to complete
both procedures.

7.6 Data collection

For each recruited participant an eCRF must be completed on REDCap. Clinical and demographic data
will be obtained directly from the participants and their medical records.

Contact details for participants that consent to being contacted for interviews (see section 10) will be
obtained directly from the participant on the informed consent form. Participating sites must provide the
Sponsor with the contact details for these participants via secure NHS Mail to yhs-
tr.colocapstudy@nhs.net.

7.6 Withdrawal criteria

If a patient wishes to withdraw from the study, they shall be free to do so at any point with no detriment
to their medical care.

If a patient withdraws from the study after they have had all interventions any data collected will be used
for the study.

It is possible that the patient will not be able to swallow the colon capsule.

It is possible that despite giving fully informed consent, the participant feels unable to proceed to a same
day colonoscopy. That being the case, efforts will be made to offer a next day or deferred colonoscopy.
Patients must be advised that a next day colonoscopy would further extend their fast, although they
would be encouraged to take clear fluids. A deferred colonoscopy would involve a repeat of the bowel
preparation. Nonetheless, some participants may not feel able to proceed to that colonoscopy and will
be withdrawn from the study. Any data collected will be used for the study. The CCE report will be
available to the site however the patients’ onward investigations will be a clinical decision.

The withdrawal of the patient should be documented on the enrolment log. Where a participant provides
a reason for withdrawal this should be documented.

A withdrawal eCRF must be completed on REDCap for withdrawn participants.

7.7 End of trial
The end of study is the date of the completion of the data collection for all participants.

The Research Ethics Committee (REC) which gave a favourable opinion of the research will be notified
of the end of study, in writing, using the appropriate form within 90 days of the end of the study.

8 TRIAL INTERVENTION: WS1

The trial intervention will be a CCE as an additional procedure prior to the participants colonoscopy. All
colon capsules used for the study will be CE marked and are being used for their intended purpose
therefore this study falls outside of the medical device legislation.
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8.1 Bowel preparation:

The participant will be provided with an instruction sheet detailing the bowel preparation process that
should be followed.

The current bowel preparation regime used in the UK for CCE evaluations will be followed for this study.
This is similar to standard bowel preparation for colonoscopy. This regimen may vary slightly between
hospitals however generally this will be as described below.

A low residue diet will be taken for 3 days and then on the day before the procedure the participant will
be asked not to eat any food. Clear liquids only may be consumed throughout that day. The participant
will be encouraged to take approximately 8 glasses (240 ml each) of clear liquids. These will help the
participant stay hydrated and start cleaning the colon. Examples of clear liquids are water, tea or coffee
without milk, clear or fizzy sports drinks, apple juice from concentrate or clear fruit cordials, iced lollies
or flavoured jelly, chewing gum or boiled sweets. No red or purple colours should be taken, and broth
and soup are not clear liquids. Most medicines can continue to be taken conventionally, however the
responsible clinical team will provide formal guidance regarding the omission of certain medicines, in
line with existing practice, as necessary.

Beyond these restrictions the participant will continue their day without any restrictions but at 5pm they
will need to drink one litre of the strong laxative solution used to cleanse the bowel. From this point the
participant will need ready access to a toilet and assistance as necessary. They may need to use it
urgently. The laxative will be polyethylene glycol 3350 plus ascorbate (PEG, Moviprep®) and many
people find it easier to drink if it is first chilled (or flavoured with a non-blackcurrant cordial). It will need
to be prepared beforehand by combining a pair of sachets to one litre of water. The recommended rate
is to drink approximately 1 glassful every 15-30 minutes, noting that drinking at too fast a rate could lead
to vomiting of the solution. For sites unable to access the current NHS E pilot laxative, Moviprep® from
their pharmacies then Plenvu® could be used as an alternative PEG based laxative.464”

The participant will then continue on a clear liquid diet and at 8pm, repeat the steps above and take a
second litre of PEG solution. The participant will once again continue with the clear liquid diet over the
evening until going to bed. The responsible clinical team will provide guidance about how best to take
medicines during the bowel preparation in line with standard care. In general, this involves avoiding
medicines in the hour before and after the bowel preparation.

On the morning of the day of the procedure, the participant will need to get up early to ensure that they
attend the site where the colon capsule is to be swallowed for 8 am. This will usually be at the endoscopy
unit in the local NHS Hospital Trust/Board although it may be a site distant from the endoscopy service.

The participant will be advised about morning medicines by the responsible clinical team, but they would
normally be expected to take their medicines first thing with a small amount of water. After this, the
participant should not eat or drink anything until advised by the clinical team.

8.2 The CCE procedure: On the day of the procedure, the participant will attend the endoscopy
unit or designated clinic early, wearing a loose-fitting top. A process of ‘booking in’ will take place in
line with colonoscopy and CCE, which includes safety checks and here, a trained nurse will confirm
the participant’s preparedness, fithess and consent to proceed with the CCE and the colonoscopy
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combined. There may be some variation between Trusts. These will be discussed and agreed at site
set up.

The participant will take 1 or 2mg prucalopride (a prokinetic), allergies excepting, as appropriate. The
2mg dose will be offered to older participants or those in whom reduced gut motility is clinically
suspected.*® 4%  Where the participant has provided written consent prior to the day of the procedure
they may be directed to take this before arriving at the endoscopy unit.

A recorder belt containing radio sensors will be fitted. The recorder sits around the waist in a pouch
with a strap around the shoulder holding it in place.

After 45 minutes the CCE, about the size of a vitamin pill will be swallowed. Once swallowed, the
clinical team will check the capsule progress via the recorder to ensure that the equipment is
functioning, and that the recorder is wirelessly capturing the images obtained by the capsule. This will
take about 30 minutes and thereafter the participant will be free to return home, should they wish. If
the participant returns home, they will be given the ‘boosters’ and the bisacodyl suppository to take
with them. The belt and recorder will need to be worn until the colon capsule has passed or until they
have to attend for their pre-arranged colonoscopy and the participant will need to be able to follow the
procedural instructions to take additional laxatives that act as ‘boosters’ to help move the capsule
through the bowel (see below). The participant will need to have ready access to a toilet and
assistance as necessary. They may need to use it urgently. Plenty of clear fluids should be taken
throughout the day and participants will be encouraged to remain active during the CCE procedure as
activity promotes gut motility. Experience from the UK evaluations is that very few patients suffer pain
during the passage of the colon capsule.

Currently the only CCE service widely available in the UK is provided by the PillCam™ COLON
capsule, supplied by Medtronic. But other capsules may enter clinical practice in future, such as the
OMOM CC (Jinshan company) and the PC-I manufactured by ANKON Technologies Co., Ltd. All
licensed CCE services with the technical ability for video upload onto accessible reading platform for
review would be eligible for evaluation in this study.

8.3 Additional medicines taken during CCE: Additional medicines, known as ‘boosters’ are taken
during the CCE procedure to facilitate its passage through the intestine. Up to two boosters are taken.
A bisacodyl suppository may also be required at the end of the procedure. The CCE recorder generates
‘alerts’ to prompt the patient to take these additional medicines. Since these need to be timed, the
participant will have to be able to understand their purpose and comply with the accompanying
instructions. They are generally well tolerated but can cause discomfort and diarrhoea. The ‘alerts’ sent
by the CCE reader may vary depending on the supplier but generally they will follow the format detailed
below.

Alert 1: once the capsule has entered the small bowel the participant will receive this alert and should
take a booster. This booster will contain 30 ml of the sodium phosphate solution and 50 ml of
gastrografin. Since the booster helps propel the capsule into and through the colon, ready and urgent
access to a toilet is a necessity. If the participant is returning home the booster should not be taken until
they have arrived at home. The participant will continue to take about one litre of water over the next
hour, remaining active and wait for the next alert. Participants with an allergy to iodine containing
contrast media will be offered a different booster.
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The next alert will be either ‘End of Procedure’ or ‘Alert 2’. End of procedure indicates to the patient that
the CCE has been excreted.

Alert 2: Three hours after ‘Alert 1’ the participant may receive this alert and should take the second
smaller booster. This is 15 ml of sodium phosphate mixed with water and 50 ml of gastrografin. The
participant should continue drinking about 0.5 L of water over the next hour and wait for the next alert.

The next alert will either be ‘End of Procedure’ or ‘Alert 3’.

Alert 3: Two hours after ‘Alert 2’ the participant will receive this alert if the capsule has not been excreted.
Here the 10 mg bisacodyl suppository should be inserted into the rectum to allow the capsule to be
excreted.

End of procedure: This alert will prompt the participant to contact the clinical team and to attend the
endoscopy unit for a colonoscopy. At this stage the participant should not eat or drink. The participant
can remove the belt and recorded at this stage.

The capsule usually passes in 4-6 hours and based on current experience we anticipate 80-85% of
capsules to have passed within 8 hours. The capsule is disposable and can be flushed away safely
down the toilet when it passes.

8.4 Colonoscopy: Later in the afternoon the participant will attend the endoscopy unit where a
colonoscopy will be performed. If the capsule has not been excreted by 4 pm the participant should
still attend the endoscopy unit for a colonoscopy. The belt and recorder will be removed at the
endoscopy unit. It is safe to perform the colonoscopy with the CCE still within the bowel. The capsule
may be removed during the colonoscopy at the discretion of the endoscopist. It is not anticipated that
the colonoscopy will be performed after 6 pm at the discretion of the participant and the endoscopy
unit. The participant will need to understand that the colonoscopy will be scheduled for the end of the
afternoon, but it is anticipated that some flexibility in timing may be possible without impacting on other
non-study patients on the list.

Recovery and patient follow up will follow standard clinical practice. A provisional colonoscopy report
is ordinarily provided to the patient immediately after the procedure. This study compares diagnostic
accuracy by optical means, although colonoscopic findings may be supported by subsequent
histology. The histology from any biopsies or polypectomies will be reconciled when available. The
CCE reader will be blinded to the colonoscopy result.

All makes of colonoscopy will be allowed in this study. Colonoscopy is defined as one performed by a
trained colonoscopist as the clinically identified primary colorectal diagnostic test for the recruited
patient. Key performance indicators of colonoscopy quality and safety exist as part of accreditation for
colonoscopy in the UK and these will be recorded for all colonoscopists who take part in this study.

In newer colonoscopes additional optical facilities may be available such as ‘Narrow Band Imaging’,
Texture and Color Enhancement Imaging’ and a ‘computer-aided detection application’ that uses
artificial intelligence (Al) to increase polyp detection rate (ENDO-AID CADe). The use of these facilities
will be recorded if used at the colonoscopy.

Itis possible that despite giving fully informed consent, the participant feels unable to proceed to a same
day colonoscopy. That being the case, efforts will be made to offer a next day or deferred colonoscopy
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(within 2 weeks of the CCE). Nonetheless, some participants may not feel able to proceed to that
colonoscopy. Based on a review of the literature we estimate that this may occur in up to 10% of
cases.?*% Our aim is that by providing potential participants with sufficient information and support this
number can be kept to a minimum.

8.5 CCE findings reporting: After the procedure is complete, the research team will supervise the
downloading of the data to a secure computer and co-ordinate the clinical analysis of the images into
a video for review. Trained and approved CCE readers will record all colorectal findings. Mucosal
lesions will be defined by their size, site, extent and characteristics, as appropriate. CCE results will be
available within 7 working days.5" %2 The CCE readers will be masked to the results of the
colonoscopy. If the CCE reader becomes unmasked to the colonoscopy prior or during the reading
this must be reported to the study as a Protocol breach.

Participants will be informed of the CCE findings in line with standard clinical care at each site.

8.6 Differences from colonoscopy

Every effort has been made to design the study to be as similar as possible to colonoscopy. The
bowel preparation is similar however, the diagnostic accuracy requirement of the NIHR HTA
commissioning brief 22/168 inevitably imposes at the minimum, an extension of the solid food fast
from approximately 24 hours to 32 hours.% It also increases the amount of laxative (as boosters) that
needs to be taken and extends the length of the procedural day.

8.6.1 The day before the procedure: In most endoscopy units it is standard practice for
patients to have a light, modified breakfast on the morning of the day before the procedure and
then take no food until after the colonoscopy. Beyond this, the nature of the clear fluids taken,
the split dosing and volume of PEG solution regime and the guidance in taking concomitant
medicines are the same for CCE and colonoscopy, however the timing of the regime may differ.

8.6.2 The day of the procedure: All the procedural elements of the CCE outlined above are
different from colonoscopy. Whilst the colonoscopy per se will be the same, its timing in the day
will be delayed. The participant will need to extend their fast by up to a further 8 hours to
accommodate the CCE prior to the colonoscopy.

8.7 Conclusion of procedures and post procedural follow up: Immediate recovery support and
guidance will align with standard care. Ordinarily the optical colonoscopic findings are made available
to the patient immediately after the colonoscopy, pending histology and/or further investigations. The
findings of the CCE will be communicated to the participant in a pre-agreed fashion and any differences
in findings will be explained, discussed and addressed as outlined above and unblinded to the
colonoscopist at this stage, as necessary.

Key patient, investigative and clinical outcome data (including adverse events) will be uploaded onto an
eCRF. This will include quality standards for both tests.
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8.8 CCE retention and adverse events: Fortunately, adverse events are rare. The capsule cannot
be swallowed or is vomited up by the patient on 0.2% of occasions. Once the capsule has been
swallowed, adverse events, such as pain, occur on <1% of occasions.?® 545 Retention of a capsule is
even rarer (3:1000) but would necessitate additional assessment and likely X-rays, such as a plain
abdominal X-ray followed by a CT of the abdomen and pelvis, should the retention be confirmed.
Retention is defined by the failure of the CCE to be excreted 14 days after swallowing it and is invariably
caused by bowel pathology causing an unanticipated stricture. Onward management would be on
clinical grounds but is usually dependent upon the identification of that previously undiagnosed stricture
usually caused by IBD (Crohn’s disease) or CRC. MRI scans cannot be performed on patients until the
excretion of the capsule has been formally documented.

The abdominal X-ray will be performed only if there is a clinical suspicion of capsule retained due to
obstruction. Any x-ray or CT imaging performed for the study will be approved by the Research Ethics
Committee and will be carried out in accordance with each local centre's lonising Radiation (Medical
Exposure) Regulations 2017 [IRMER17] Employers Procedures.

8.9 Repeat colonoscopy for potentially missed colorectal disease: For some, the CCE may
identify a polyp 26mm, or other clinically significant pathology, that is not seen at the subsequent
colonoscopy.® This will prompt the consideration for a repeat colonoscopy within 6 weeks, should it be
clinically indicated. Here the CCE findings will be unblinded to the colonoscopist and the findings of the
repeat procedure will be recorded in the eCRF.

8.10 Options for off- or distant site CCE: In response to attempts to recruit from geographically
isolated and more socioeconomically disadvantaged populations we will be exploring options for off- or
distant-site CCE.% This may require some modification to the study design since it may not be
possible to provide same day colonoscopy for all participants. Any modifications will be discussed on a
site-by-site basis and agreed with the Sponsor. Here the initial colonoscopy will be scheduled for
within 2 weeks after the CCE. The participant and colonoscopist will be blinded to the findings of the
CCE at that colonoscopy but, on conclusion of the procedure and the creation of the optical report, the
CCE findings will be unblinded. This will permit any clinically significant lesions detected at CCE but
missed at colonoscopy to be reviewed by a targeted same-sitting repeat colonoscopy. The findings of
that second colonoscopy, should it be required, will be recorded in the eCRF.

9 SAFETY REPORTING
9.1 Definitions

Term Definition

Adverse Event (AE) Any untoward medical occurrence in a study participant which does
not necessarily have a causal relationship with the study treatment or
intervention (e.g. abnormal laboratory findings, unfavourable
symptoms or diseases) is classed as an adverse event (AE)

Adverse Reaction An adverse reaction (AR) is any untoward and unintended response
(AR) in a participant to a product or study procedure where there is
evidence or argument to suggest a causal relationship.
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Any adverse event judged by either the reporting investigator or the
sponsor as having reasonable causal relationship to a product or
study procedure qualifies as an AR

Serious Adverse An adverse event, adverse reaction, or unexpected adverse reaction
Event (SAE) is defined as serious if it:

a) results in death,
b) is life-threatening

)
) requires hospitalisation or prolongation of existing hospitalisation,
) results in persistent or significant disability or incapacity, or

)

(
(
(c
(d
(e) consists of a congenital anomaly or birth defect
(

f) is otherwise considered medically significant

ALL AE/SAEs should be collected for all trial subjects from the
commencement of any study related procedures (including screening
procedures).

Serious Adverse An adverse event that is both serious and, in the opinion of the
Reaction (SAR) reporting Investigator, believed with reasonable probability to be due
to one of the trial interventions, based on the information provided.

9.2 Operational definitions for (S)AEs

Any untoward medical occurrence in a study participant which does not necessarily have a causal
relationship with the study intervention will be classed as an Adverse Event (AE).

AEs occurring from the point of consent until after the colonoscopy will be documented on the CRF
and in the participants medical records. All AEs must be assessed for their relatedness to the study
intervention.

An AE will be defined as a Serious Adverse Event (SAE) if it:
a) results in death,
b) is life-threatening

c) requires hospitalisation or prolongation of existing hospitalisation,

(
(b)
(c)
(d) results in persistent or significant disability or incapacity, or
(e) consists of a congenital anomaly or birth defect

(

f) is otherwise considered medically significant

9.3 Recording and reporting of SAEs
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In line with colonoscopy Key Performance Indicators (KPIs) all SAEs occurring from the time of
written informed consent until 30 days post cessation of trial intervention must be recorded
on the Research Related SAE/SUSAR Initial Report Form and emailed to the Sponsor (yhs-
tr.research.governance@nhs.net) within 24 hours of the research staff becoming aware of

the event. Once all resulting queries have been resolved, a copy should be retained in the site

file.

For each SAE the following information will be collected:

full details in medical terms and case description

event duration (start and end dates, if applicable)

action taken.

outcome

seriousness criteria

causality (i.e. relatedness to trial investigation), in the opinion of the investigator

whether the event would be considered expected. These are:

O

O

(@]

inhalation of the capsule

vomiting of the capsule

abdominal pain requiring hospital attendance.
dehydration/collapse requiring hospital attendance.

retention (capsule has not been excreted 14 days after swallowing)
rectal bleeding requiring hospital attendance.

suspected perforation

complications arising from colonoscopic sedation and analgesia.

Any change of condition or other follow-up information should be emailed to the Sponsor as
soon as it is available or at least within 24 hours of the information becoming available. Events
will be followed up until the event has resolved or a final outcome has been reached.

9.4 Reference Safety Information (RSI)

Expected Events Procedure

Unable to swallow the capsule CCE

Inhalation of the capsule CCE

Vomiting of the capsule CCE

Abdominal pain requiring hospital attendance CCE/ Colonoscopy
Dehydration/collapse requiring hospital attendance CCE/ Colonoscopy
Capsule retention CCE
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Rectal bleeding requiring hospital attendance CCE/ Colonoscopy
Suspected perforation/perforation CCE/ Colonoscopy
Skin irritation CCE
Complications arising from colonoscopic sedation and Colonoscopy
analgesia

9.5 Responsibilities

Principal Investigator (PI):

Checking for AEs and ARs when participants attend for treatment / follow-up.

1.

2.

Using medical judgement in assigning seriousness, causality and expectedness
using the Reference Safety Information approved for the trial.

Using medical judgement in assigning seriousness and causality and providing
an opinion on whether the event/reaction was expected using the Reference
Safety Information approved for the trial.

Ensuring that all SAEs are recorded and reported to the sponsor within 24 hours
of becoming aware of the event and provide further follow-up information as
soon as available. Ensuring that SAEs are chased with Sponsor if a record of
receipt is not received within 2 working days of initial reporting.

Ensuring that AEs and ARs are recorded and reported to the sponsor in line with
the requirements of the protocol.

Yellow card reporting to report suspected side effects to bowel preparation.

Chief Investigator (CI) / delegate or independent clinical reviewer:

1.

s

Clinical oversight of the safety of patients participating in the trial, including an ongoing
review of the risk / benefit.

Using medical judgement in assigning the SAEs seriousness, causality and whether the
event was anticipated (in line with the Reference Safety Information) where it has not
been possible to obtain local medical assessment.

Using medical judgement in assigning whether and event/reaction was anticipated or
expectedness in line with the Reference Safety Information.

Immediate review of all related, unexpected serious adverse events.

Review of specific SAEs in accordance with the trial risk assessment and protocol as

detailed in the Trial Monitoring Plan.

Sponsor: (NB delegated to Cl and ColoCap study team)

1.

Central data collection and verification of AEs, ARs, SAEs according to the trial protocol

onto a database.

2. Reporting safety information to the Cl, delegate or independent clinical reviewer for the
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3. Reporting safety information to the independent oversight committees identified for the
trial (Data Monitoring Committee (DMC) and / or Trial Steering Committee (TSC))
according to the Trial Monitoring Plan.

Trial Steering Committee (TSC):

In accordance with the Trial Terms of Reference for the TSC, periodically reviewing safety data
and liaising with the DMC regarding safety issues.

Data Monitoring Committee (DMC):

In accordance with the Trial Terms of Reference for the DMC, periodically reviewing overall
safety data to determine patterns and trends of events, or to identify safety issues, which would
not be apparent on an individual case basis.

9.6 Notification of deaths

The PI at each site is responsible for notifying the Sponsor of the death of a study participant with 30
days of colonoscopy.

This report will be immediate (within 24 hours of becoming aware of the death).

9.7 Pregnancy reporting
Pregnancy is not considered an AE unless a negative or consequential outcome is recorded for the
mother or child/foetus. If the outcome meets the serious criteria, this would be considered an SAE.

9.8 Reporting urgent safety measures

If any urgent safety measures are taken the Cl/Sponsor shall immediately and in any event no later than
3 days from the date the measures are taken, give written notice to the relevant REC of the measures
taken and the circumstances giving rise to those measures.

9.9 The type and duration of the follow-up of participants after adverse reactions.

Participants must be followed up until the adverse reaction has resolved or a final outcome has
been reached.

10 SUB STUDIES

10.1 Intra and Inter observer sub study.

10.1.1 Background
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A prior study has suggested that there is poor agreement on ‘indication for colonoscopy’ after CCE.?
However, concordance rates published in the literature vary widely and no studies have assessed all
the outcomes below in our population of interest.*°

10.1.2 Aims

To describe the intra- and inter-observer variation of CCE reading to allow further interpretation of our
results and how they can be improved. The degree of agreement will dictate the variability with which
CCE can reliably prevent the need for colonoscopy.

10.1.3 Objectives
1. Describe the intra- and inter observer variation of the following clinical outcomes:
e all detected mucosal lesions (CRC, pre-malignant polyps and IBD colitis)
e suspected CRC
e number of polyps
e polyp size (<6, 6-9, >9mm) and site
e colitis (suspected IBD)
e bowel preparation adequacy?®
e completion.
2. Describe the improvement in accuracy that can be achieved for the above endpoints by double read
of colon capsule videos.%%°

10.1.4 Design

140 colon capsule videos will be assessed by a second reviewer. An additional 140 colon capsules will
be assessed for a second time by the same reviewer. A randomised system will be used to allocate
videos to reviewers so that reviewers are unaware as to whether they are reviewing a video for the first
or second time to minimise any potential bias. Reviewers will be unaware of any colonoscopic findings
when completing second reads. All the clinical observations above will be collected at each review. A
prevalence of any mucosal lesion is expected to be 40%. If the agreement kappa is 0.9, a 95%
confidence can be expected (one sided) that it is >0.82 with a sample size of 140 (kappa Size R package
based on Donner and Rotondi 2010).#® Agreement kappas will be presented with confidence intervals
to describe the clinical outcomes in terms of inter and intra-observer variation.

10.2 SWAT

The Cochrane recruitment and retention reviews (both led from Aberdeen) found very little evidence for
strategies targeting under-served groups and the limited evidence available is methodologically poor.
Trial Forge, led by ST, has a SWAT Network led by the York Trial Forge Centre that is currently doing
a SWAT prioritisation exercise and we expect recruitment and retention of under-served populations to
be a SWAT priority. Greater inclusion of under-served populations is also an NIHR EDI strategic priority.
We will therefore include two SWATSs targeting under-served groups.

We will do two SWATs. Our completed INCLUDE Socioeconomic Disadvantage Framework has
highlighted transport has come up as a likely problem for people experiencing socioeconomic
disadvantage. We will therefor evaluate offering door-to-door taxis to all potential participants at up to
three Colo-Cap sites. We will compare recruitment (i.e., proportion randomised) with recruitment at
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other centres and especially that of people experiencing socioeconomic disadvantage as measured
using the Index of Multiple Deprivation. The study will not be randomised: we will select only urban test
sites with site catchment area that suggests we should see a high proportion of socioeconomically
disadvantaged in Colo-Cap. The primary reason for this is the potential cost of a taxi-based intervention,
which means we must be selective and cautious to avoid budgetary problems. It is also worth noting
that our primary SWAT proposal at budget submission was based on electronic pre-payment cards,
which because unfeasible due to changes in the pricing of the cards, withdrawal of support for the card
by the University of Aberdeen, and the impact of ‘Know your customer’ banking laws on the operational
feasibility of the cards. We are therefore replacing the electronic pre-payment card SWAT with the taxi
SWAT but working within the budget framework of the original SWAT.

We do, however, still propose to do an evaluation linked to the £100 ‘thank-you’ payment in Colo-Cap.
All of these payments will now be as vouchers, but it remains unclear what type of voucher is likely to
be preferred by potential participants, or whether offering any sort of choice impacts recruitment. We
propose therefore to evaluate the uptake of offering a choice of up to four different types of voucher.
Again, we do not propose randomisation. Rather, our primary aim is an evaluation of voucher choice by
participant demographic, and this does not need a randomised evaluation. The choice of voucher is to
be determined, but LoveToShop, which has become a standard within UK universities, will be one of
them. We will consider an evaluation of offering vouchers in electronic versus physical form if Colo-Cap
central office capacity, and budget, allow.

10.3 Economic Evaluation: models of cost effectiveness.

10.3.1 Overview: This workstream (delivered by YHEC) will estimate the cost-effectiveness of CCE
when compared with current diagnostic testing (colonoscopy).

The decision problem considered in this workstream is aligned with the populations that CCE is
evaluated in within the proposed study. Therefore, we will develop three health economic models to
evaluate the costs and benefits of CCE. The populations considered are people:

a. at risk (FIT adjusted) of CRC: symptomatic population;

b. at risk of IBD colitis and

C. at risk of CRC: surveillance population post polypectomy.

The intervention is defined as CCE, the tested diagnostic, with follow up colonoscopy as required based
on the pathology identified or the incompleteness/inadequacy of the CCE examination. The comparator
is colonoscopy alone, the current standard of care for the diagnosis of CRC, polyps and IBD colitis. Data
on sensitivity and specificity of CCE will be used to inform downstream pathways. Further details on the
economic modelling of CCE for the three populations are described below.

10.3.2 CRC models (surveillance and symptomatic; populations a. and c.)
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The proposed study explores the diagnostic accuracy of CCE as a comparator to colonoscopy for
detection of CRC. Therefore, the potential impacts of CCE, within this cancer indication, are likely to be
resource change in the short term from reduced colonoscopy procedures and differences in costs and
outcomes in the long-term from changes in health outcomes.

Health outcomes in the long term are anticipated to be affected by the identification and subsequent
colonoscopic removal of pre-cancerous polyps within the population considered. The removal of pre-
cancerous polyps may result in a lower incidence of CRC later in life. Therefore, the economic models
for the surveillance and symptomatic populations will be developed to appropriately capture this.

Two models will be developed for the surveillance and symptomatic populations. Both models will have
the same conceptual structure: there will be two components, one capturing the diagnostic pathway and
another component to capture the CRC progression.

We propose building these two models using a patient-level simulation (PLS) approach based on
discrete health states. The outcomes at the end of the diagnostic pathway will be used to determine
onward management and risk of progression. The diagnostic component will be specific to each
population to capture the unique follow-up protocols in place. The natural history of CRC will be captured
through discrete health states consisting of no polyps; low-risk; high-risk polyps; CRC; post-CRC; and
death.

The risk categorisations will be based on the number and size of pre-cancerous polyps as determined
by national guidelines. The risk of polyp recurrences post-polypectomy is variable depending on the risk
status of the individual at the primary polypectomy. Additionally, the follow-up and routine testing from
surveillance and screening protocols are time dependent and specific for the assigned risk category of
the individual. Therefore, a PLS is applied here to appropriately capture the different pathways by which
people can travel through their life. A PLS model includes memory of previous screening and test results
on a per patient basis, which is not possible in a cohort-based Markov or decision tree model structure.
This will allow flexibility to include the variation in development of CRC and pre-cancerous polyps within
these populations.

Resources used will be measured in both economic models and the relevant costs applied to them.
These include diagnostic tests; biopsies; adverse events; and cancer treatment.

Costs will be estimated from the perspective of the NHS and Personal Social Services. Utilities will be
applied to each of the health states in the model to estimate quality-adjusted life years for each patient
simulated. Life-years and other event counts of interest (such as total colonoscopies) will also be
estimated.

The key outputs of the models will be the total incremental costs, total incremental QALYs and life-
years, cost per colonoscopy avoided, and the excess number of CRC detected.

There will be limitations to the data used to inform the models. Therefore, parameter uncertainty will be
tested within the models through multivariate deterministic and probabilistic sensitivity analysis. The
results of these analyses will be presented numerically and graphically.
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10.3.5 IBD model (population b.)

The third model will be developed to capture the economic impact of using CCE within the diagnostic
pathway for IBD colitis. All relevant resource use and costs will be captured within the model. As above,
the results will include total incremental costs as well various sensitivity analysis around key parameters.
We propose building a decision tree structure to capture the diagnostic pathway for people presenting
with IBD colitis with a short, one-year time horizon to capture the immediate impact of introducing CCE
within this pathway. This is based on previous models that have been published in literature.® 33

The evaluation of cost effectiveness: will be completed by month 40.

10.4 Qualitative evaluation of patient and clinician experience: workstream 3

Workstream 3 will be carried out by researchers at the University of York.%"63This workstream is an
embedded qualitative project exploring patient preference and acceptability, with a focus on what a CCE
diagnostic service should look like from a patient perspective, in a way able to connect to the “messy
realities” of practice. Building on existing pilot work, this 18-month qualitative evaluation engages with
patient and clinician experience of using CCE as a diagnostic tool. Our aim is to be inclusive and engage
with the perspectives of patients who may experience particularly difficulties in accessing care. We will
be especially sensitive to the experiences of those traditionally excluded by research and this explains
why our approach is preferred to a questionnaire.

In workstream 3 there will be in-depth on-line or telephone interviews with 35 participants which will
explore the experiences of patients who have been offered CCE. Topics include initial responses, when
offered CCE; the influence of others (including health care professionals, family members and peers)
on their decision to accept CCE; their expectations and experiences of the process, including what went
well and what could be improved; and their perceived value of CCE. Participants will be purposely
selected and include a range of ages, ethnicities and socio-economic backgrounds, (potential) disease
groups and outcomes, and a mix of those living in urban and rural settings (including those who may
struggle to access secondary care). Consistent with involve guidelines, patients will receive a payment
of £30 for participating in the research.

Additionally, the researchers from the University of York will conduct interviews with 20 clinicians drawn
from different parts of the UK who will be selected according to different degrees of enthusiasm for CCE
diagnostics. Interviews will first, explore care professionals experience of negotiating the use of CCE,
including identifying potential patient barriers/facilitators and second, discuss their response to the
findings exploring patient experience.

These patients and clinicians will be asked to provide written consent to the interviews which will be
conducted remotely by a researcher at the University of York. The interviews will be audio recorded,
transcribed by an external transcriber and anonymised before analysis. Analysis will identify themes,
which are first interrogated as a means of understanding a particular case; and second, compared
across cases. Our aim is to move beyond a descriptive account and provide a thematic account able
to inform optimal care, consistent with patient preferences. In presenting our analysis we will further
contextualise the experience of our sample by comparing it to the experience of those using
colonoscopy, as established by the literature.
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Output: Our aim is to move beyond a descriptive account and provide a thematic account, using patient
and clinician experience, to help understand the findings from WS1 & WS2. In presenting our analysis
we will further contextualise the experience of our sample by comparing it to the experience of those
using colonoscopy, as established by the literature.

Timeline:

Months 15-17: Refine research instruments, identify and generate patient sample.

Months 18-24: Conduct patient interviews, undertake preliminary analysis for use in interviews with
clinicians and identify sample of clinicians.

Months 25-27: Conduct interviews with clinicians.

Months 28-32: Analyse and synthesis material; writing up findings and produce guidance.

11 STATISTICS AND DATA ANALYSIS

11.1  Sample size aim

A sample size calculation was developed to achieve the primary outcome of the diagnostic accuracy of
CCE compared to colonoscopy. We will need completely examined and adequately prepared CCE and
colonoscopy diagnoses from 657 people. We anticipate 10% of participants that agree to take part will
subsequently decline one or other of CCE and colonoscopy (as seen in comparable European studies).
2223,24,%0 Also, we anticipate that in 25% cases where both CCE and colonoscopy are achieved, results of
one or other of the tests will be incomplete or inadequately prepared. Therefore, to get 657 paired test
results we expect that we will need to consent 973 participants.

657/.9/.75 = 973 participants to be recruited to the study

11.2 Sample size calculation:

The sample size calculation is primarily driven by the requirements to test the sensitivity of CCE
compared to colonoscopy. We followed the approach recommended by Chu and Cole (2007) because
the expected sensitivity is high.5* The statistical test that is used is a test of a single-sample proportion
using an exact binomial test:

HO: p = p0 versus Ha: p > p0

Where p0 is the null sensitivity proportion we wish to rule out, set to 0.90. Following Chu and Cole, for
90% power, a one-sided 5% alpha, and an expected sensitivity of 0.95 requires 263 disease positive
cases. 263 cases provide 93% power, but due to the sawtooth nature (i.e., non-monotonic) of the power
function for an exact test of a single proportion, Chu and Cole recommend taking the lowest sample size
N such the required power (here 90%) is guaranteed for sample sizes larger than N. The Stata code
block, below, plots power for sample sizes for the above test between 250 and 275 to show this. The R
function ‘power.diagnostic.test’ in the package ‘MKmisc’ can also be used to derive this.

*** Stata code block begins here ***
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power oneprop 0.90 0.95', n(250(1)275) test(binomial) critvalues onesided /// table(, formats(alpha_a
"%7.3f"

power "%7.3f")) /// graph(yline(0.9) plotopts(mlabel(N)))

*** Stata code block ends here ***

We expect a colorectal disease prevalence of 40% in the cohort recruited.*'- 3 Using the formula
N_controls = N_cases [(1-Prev)/Prev] where N_cases is the required number of cases and Prev is the
expected prevalence we derive the number of disease negative controls as 394 and a total sample size of
263 + 394 = 657. 394 disease negative controls give above 90% power to rule out 75% specificity given
an expected specificity of 85%.

11.3 Statistical analysis

There will be one final statistical analysis when recruitment is complete, and the study database is
cleaned, checked and locked. Only participants with both a complete and adequately prepared CCE and
colonoscopy will be included in the primary analysis to be used to determine accuracy statistics.

The intervention is a CCE and the reference test is colonoscopy. A test positive result will be the detection
of mucosal lesions (CRC, polyps or colitis), at the patient level, by CCE; the colorectal disease positive
status will be the detection of any mucosal lesion at the patient level, by colonoscopy. The index test
accuracy (its sensitivity and specificity) will be assessed in the first instance based upon a one-sided
comparison between the results of the intervention and those of the reference standard. The statistical test
is one-sided because this approach assumes that any discrepancy is an error in the index test. This reflects
the commission brief specifications.>® The proportion of participants with inconclusive results, due to an
incomplete study and/or inadequate bowel preparation, will be reported and their impact on estimates of
test accuracy will be assessed by including them as either test positives or test negatives in the sensitivity
analyses.

We know that colonoscopy diagnosis is not 100% accurate and ignoring this could underestimate the value
of CCE.?* To account for this, we will compare CCE findings with the final diagnosis and also use correction
methods from Umemneku, Chikere et al's review of methodology to deal with diagnostic tests in the
absence of a gold standard.®® Final diagnosis of identified mucosal lesions will be informed by relevant
histology and a possible second colonoscopy. We will also report specificity, sensitivity, positive and
negative predictive values, and likelihood ratios along with their two-sided 95% confidence intervals from
this analysis.

Secondary outcomes results will also be analysed and reported separately by specific lesion types and
size, on a per-lesion matching basis, on the three patient groups (including FIT) and on other disaggregated
groups based on CCE performance characteristics such as age and sex. Other outcomes to be reported
are completion and bowel preparation adequacy rates and adverse events. All outcomes will be reported
by indication.

11.4 Planned recruitment rate
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The recruitment projection is based on an estimate of 30 active centres contributing 2 participants per

month over 24 months (4 eligible patients per month; 50% willing to be recruited). A recruitment projection
is shown below (Figure 1).

Figure 1: Recruitment projection
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An internal pilot stage has been included in the study. This 9-month pilot stage will commence in January
2025 (study month 10) and run to end September 2025 (study month 18). Recruitment of 60% of the
anticipated number of recruited participants at 9 months will be used to inform progression from pilot

phase to full trial.

Figure 2: Stop/go criteria at 9 months.

Red Amber Green
Centre recruitment <60% 60-99% 2100%
(<18 centres) (=18 centres) (30 centres)
Participant <60% 60-100% 100%
recruitment (<151 pts) (=151 pts) (=252 pts)
/Action Discuss urgently with the| Consider recruitment Proceed seamlessly
TSC and potentially the [strategies and blockages whist considering
funder, considering all |(if centres are not open),| recruitment strategies
options including including trouble
discontinuation. shooting, revised training
and support, open
additional centres
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11.5 Statistical analysis plan

Full statistical analysis plans will be produced prior to any formal analysis being performed on the
data.

12 DATA MANAGEMENT
A Data Management Plan is in place and has been approved by the study CI.

12.1 Data collection tools and source document identification

The Source data for this study will be the patient medical records (e.g. letter, clinic notes, laboratory
results), capsule software and patient and clinician interview audio and transcripts.

For each participant the research team will complete electronic Case Report Forms (eCRFs). This
data will be found in the participants medical records. REDCap will be the eCRF used for this study
and will be managed and maintained by York and Scarborough Teaching Hospitals NHS Foundation
Trust. A link and login details to REDCap will be provided at time of site opening.

Access to the eCRF will be restricted. At recruiting centres, only authorised personnel will be able to
see or make entries or amendments to that site’s patients’ data.

12.2 Access to Data

Direct access will be granted to authorised representatives from the Sponsor, host institution and the
regulatory authorities to permit trial-related monitoring, audits and inspections- in line with participant
consent.

12.3 Archiving

Once the study has ended, sites will be asked to complete an end of study checklist. Once this has been
returned the Sponsor will confirm that the study documents can be archived. Study documents will be
archived by the participating sites.

Study documents will be archived for 5 years from the end of study as per the Sponsors standard
operating procedures. After the agreed retention time the Sponsor will authorise destruction of study
documents.

13 MONITORING, AUDIT & INSPECTION

A Trial Monitoring Plan will be developed by the TMG, and Cls based on the trial risk assessment. The
Sponsor and CI will sign off monitoring plan.

14 ETHICAL AND REGULATORY CONSIDERATIONS
141 Research Ethics Committee (REC) review & reports
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e Before the start of the study, approval will be sought from a REC for the study protocol,
informed consent forms and cover letters.

e Substantial amendments that require review by the REC will not be implemented until the REC
grants a favourable opinion for the study.

e All correspondence with the REC will be retained in the Study Master File/Investigator Site
File.

e The Chief Investigator will notify the REC of the end of the study.

e |If the study is ended prematurely, the Chief Investigator will notify the REC, including the
reasons for the premature termination.

e Within one year after the end of the study, the Chief Investigator will submit a final report with
the results, including any publications/abstracts, to the REC.

14.2 Peer review

As part of the funding process, the NIHR sought external reviews on the study proposal, which
resulted in the study being funded.

The study was peer reviewed by the R&D Group at York and Scarborough Teaching Hospitals NHS
Foundation Tust and the Study Adoption Group at Cardiff University.

14.3 Public and Patient Involvement

This study has been shaped by extensive Patient and Public Involvement. One of the co applicants on the
funding application is a member of York and Scarborough Teaching Hospitals Public Contributor Group
(PCG). They participated in applicants’ meetings for stage 1 & 2 development, reviewing and commenting
from a patient perspective. A Patient Advisory Group (PAG) was established from the stage 1 focus group.
Individuals who have had, or been carers of those with, bowel disease or who have had bowel
investigations along with patient representatives on the NHS England CCE Expert Advisory joined the PAG.

Workshops were held in the Sumer of 2023 so that the PAG could review the HTA Funding Committee
feedback they had provided for stage 1, to discuss the comments of the HTA Funding Committee and to
review the documentation and study design that was being developed for stage 2 of the funding application.

The PAG is now an established group that includes both experienced members and new members with
whom we have built up a strong and effective relationship. It will, however, evolve through the lifetime of
the trial. It is our plan to also recruit new members from users who have undergone CCE or colonoscopy
across the UK. The composition of the group will then better reflect the range of sociodemographic
characteristics of people eligible for CCE and colonoscopy.

In support of WS3 we will try to recruit participants of the NHS England CCE pilot patient experience study.
We anticipate that there will be 13 (usually remote) PAG meetings during the trial to ensure involvement in
key decisions such as the overarching trial set-up, recruitment, study materials production, data collection,
analysis and sharing findings. The PAG will also have representation on the TMG and the TSC. Our PPI
co-applicant will chair the PAG, with mentoring support as needed.

The PAG will help develop all patient facing materials, including co-producing the patient interview topic
guides, patient information sheets and the patient questionnaires in WS3. The PAG will be involved in
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identifying patient-centred themes from interviews in WS 3. Those who wish involvement in the analysis of
study data will be given relevant training by team members.

The PAG will also provide a patient perspective on the write-up of papers, help produce lay summaries,
and assist in presenting the study findings results at conferences, support groups, charity events and online.
They will be integral to the dissemination and implementation phase of the programme. PAG colleagues
will receive payment for their time in line with NIHR INVOLVE recommendations.

14.4 Regulatory Compliance

The study will not commence until a HRA approval and Favourable REC opinion has been received.

Before any site can enrol patients into the study, the Chief Investigator/Principal Investigator or designee
will ensure that appropriate approvals from participating organisations are in place. Specific
arrangements on how to gain approval from participating organisations are in place and comply with the
relevant guidance.

For any amendment to the study, the Chief Investigator or designee, in agreement with the sponsor will
submit information to the appropriate body in order for them to issue approval for the amendment. The
Chief Investigator or designee will work with sites (R&D departments at NHS sites as well as the study
delivery team) so they can put the necessary arrangements in place to implement the amendment to
confirm their support for the study as amended.

14.5 Protocol compliance

Protocol non-compliances are departures from the approved protocol.

Breaches can be serious or non-serious in nature. Not every deviation from the protocol represents a
serious breach that must be reported to the Sponsor or regulatory authorities — the majority are technical
deviations that do not result in harm to the study subjects or significantly affect the scientific value of the
reported results of the study. Breaches of this type, while they must be documented, are not serious
breaches or reportable.

Prospective, planned deviations or waivers to the protocol are not allowed unless agreed in writing with
the Sponsor in advance.

14.6 Documentation of ALL Breaches

All protocol deviations must be clearly and systematically documented, for appropriate corrective and
preventative. At a minimum these should recorded on the Protocol/GCP Deviations Log (R&D/F119)
and in an explanatory file note (if appropriate).

Documentation of the breach should include as a minimum:

1. Full details of the breach
2. The date and time of its occurrence
3. Any remedial action undertaken.
4. Assessment by the Cl or PI (or delegated individual) as to whether the breach is serious (include
signature, date and time)
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Breaches and associated documentation will be reviewed during monitoring visits.

14.6 Notification of Serious Breaches to GCP and/or the protocol

A “serious breach” is a breach which is likely to effect to a significant degree —

(a) the safety or physical or mental integrity of the participants of the trial; or
(b) the scientific value of the trial

The sponsor must be notified immediately (and within 24 hours of the breach being identified) of any
case where the above definition applies during the trial conduct phase. Notification must be made via
email using the ‘Suspected Serious Breach Notification to Sponsor Form’ to yhs-
tr.research.governance@nhs.net.

A Sponsor representative (or delegated other) will acknowledge receipt of the breach by noon of the
next working day. Acknowledgement will be emailed to the individual who sent the breach unless an
alternative method of acknowledgement has been agreed with the Study Team in writing. It is the
responsibility of the reporting individual to contact the Sponsor immediately if no acknowledgement is
received.

The sponsor will notify the REC that approved the study in writing of any serious breach of

(a) the conditions and principles of GCP in connection with that trial; or
(b) the protocol relating to that trial, as amended from time to time.

14.7 Data protection and patient confidentiality

All investigators and trial site staff will comply with the requirements of the Data Protection Act 2018 and
GDPR with regards to the collection, storage, processing and disclosure of personal information and
will uphold the Act’s core principles.

¢ Participants will be allocated a unique Study ID number upon recruitment to the study. This Study
ID will be used to identify the participant for the duration of the study.

e Anonymised clinical data will be entered onto the eCRF (Redcap).

¢ |dentifiable data will only be sent to the Sponsor by the sites where the participant has consented
to this. Identifiable data will only ever be sent using secure NHS mail.

e The Study Master File will be held on a trust password protected computer or university server
or in a locked filing cabinet.

¢ Full confidentiality will be maintained in accordance with UK law.

14.8 Financial and other competing interests for the chief investigator, Pls at each site and
committee members for the overall trial management

Any competing interests that might influence trial design, conduct, or reporting will be collected and
documented.
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14.9 Indemnity

1. NHS indemnity applies to meet the potential legal liability of the sponsor(s) for harm to participants
arising from the management of the research.

2. NHS indemnity applies to meet the potential legal liability of the sponsor(s) or employer(s) for harm
to participants arising from the design of the research.

3. NHS indemnity scheme or professional indemnity will apply to meet the potential legal liability of
investigators/collaborators arising from harm to participants in the conduct of the research.

4. The equipment required for the study is used as part of standard care. NHS indemnity applies to
meet the potential legal liability arising in relation to the equipment (e.g., loss, damage, maintenance
responsibilities for the equipment itself, harm to participants or site staff arising from the use of the
equipment)

14.10 Amendments

Amendments to trial documentation will follow the regulatory process as per current guidelines and
timescales. Amendments will be implemented after Ethical, national co-ordinator and local R&D have
provided required approvals.

14.11 Access to the final trial dataset

Anonymised, non-identifiable data will be made available to other researchers, on request and if
approved by the Sponsor (on the advice of the TMG), in accordance with the good practice principles
for sharing individual participant data from publicly funded clinical trials.5®

15 DISSEMINATION POLICY
15.1 Dissemination policy

This study has been designed, from the outset, to produce useful, timely and relevant research findings
that will allow the rapid implementation of a diagnostic CCE service throughout the UK in support of
colorectal disease diagnostics. We have involved the commissioners in all three participating nations
during the design of ColoCap and we will communicate with them throughout the course of the study.
Through these partnerships we anticipate providing evidence for actionable findings of immediate utility
to decision-makers and service users. The main outputs from our research will be presented in peer
reviewed international journals and disseminated proactively to NHS England, Scotland and Wales and
to Health and Social Care in Northern Ireland within a delivery framework. Working with our PAG and
Integrated Care Boards (ICB) we will organise dissemination events aimed at patients and the public.

15.2 Authorship eligibility guidelines and any intended use of professional writers

Any individual who has made a significant contribution to the project will be included in the list of authors,
consistent with ICMJE guidelines on authorship.
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17 APPENDICIES

17.1 Principal Investigator responsibilities

The PI's legal responsibilities are clearly defined in the UK Policy Framework for Health and Social
Care Research & Clinical Trials Regulations.

The PI takes responsibility for the conduct of the research at the site and must ensure that the research is
conducted according to the approved protocol and in compliance with any applicable regulatory
standards and guidance. This includes:

e Attending the site initiation visit

e Ensure new members of the trial team are appropriately trained in the protocol and its
procedures

e Ensuring that the ISF is accurately maintained
e Disseminating important safety or trial related information to all stakeholders within their site
e Ensuring that safety reporting is completed within the timelines

e Ensuring data is submitted to the eCRF in a timely manner
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