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Abstract

Introduction

The COLO-COHORT study aims to produce a multi-factorial risk prediction model for colorectal
neoplasiathat will be able to be used to target colonoscopy to those at greatestrisk of colorectal
neoplasia, ensuringthat peopleare notinvestigated unnecessarily and maximising the use of limited
endoscopy resources. The study willalso explore the link between neoplasiaand the human gut
microbiome. Additionally, the study aims to generate a cohort of colonoscopy patients who are
‘research ready’ through the development of a consent-for-contact platform (C4C), tofacilitate a
range of CRC prevention studies to be conducted at scale and speed.

Methods and Analysis

Thisis a multi-centre observational study involving sites across the UK. Recruitmentis overa 6-year
period (2019 —2025). Patients recruited to the study are those attending for colonoscopy. Patients
are recruited into two groups, namely; observational Group A (10,000 patients) and C4C Group B
(10,000 patients), known as COLO-SPEED (Colorectal CancerScreening Prevention Endoscopy and
Early Diagnosis; https://colospeed.uk).

Patients completeahealth questionnaire, provide anthropometricmeasurements and submit
biosamples (blood and stool - depending on the part of the study they are recruited into). Patients’
colonoscopy and histology findings are also recorded. Models of factors associated with presence of
neoplasiaat colonoscopy willbe developed using logisticor multinomial regression. Forinternal
validation, model discrimination and calibration will be assessed and bootstrapping and cross-
validation approaches used. To enable long-term follow up for outcomes related to CRCand polyps,
patients are asked to consentto follow up through datalinkage with national databases.

Dissemination

In keeping with good research practice, following analysis by the study team the study investigators
will make the anonymised dataset availableto otherresearchers. The C4C platform will also be
accessible to otherresearchers. The study findings will be submitted for publication in peerreviewed
journals and lay summaries will be disseminated to participants and the wider public.


https://colospeed.uk/

Introduction

Colorectal cancer (CRC) is the second most common cause of cancer death worldwide accounting for
935,000 deaths peryear.!Inthe United Kingdom (UK) around 42,000 people are diagnosed with CRC
annually with 16,000 dying fromit.2 The majority of CRCs develop through well-established
pathways with pre-cancerous colorectal lesions (colorectaladenomas and serrated polyps)
progressing to CRC.3* The process can take 10 to 15 years and there is therefore awindow of
opportunity forthese lesions to be detected and removed during colonoscopy.®

Advancesin prevention, diagnosis and management have resultedinanimprovementinthe
mortality from CRC over the pastfew decades. Inthe UK, the introduction of the Bowel Cancer
Screening Programme (BCSP), has led to a stage shiftin CRC diagnosis howeverthe majority of CRCs
inthe UK are still diagnosed through symptomaticservices ratherthan screening.

In the UK more than 675,000 colonoscopies are performed annually and the demand isrising.”
Endoscopy services were already struggling to provide capacity to meet this demand and the COVID-
19 pandemichassignificantly reduced endoscopy capacity.®! For patients, colonoscopy may
provoke anxiety, has some risk associated and requires pre-procedural bowel preparation, which
patients find unpleasant.’? To best utilise this limited resource and ensure that people are not
investigated unnecessarily, we need to betteridentify those at greatest risk of CRCand target
colonoscopy at those individuals.

At present, the BCSP relies on one factor, age, as the only criterion for eligibility for screening. In
England, Wales and Northern Ireland, individuals between 56 and 74 years are invited to participate
in each nation’s respective bowel cancer screening programme, with plans to reduce the age
threshold to 50 years. In Scotland, 50 years of age is already used as the threshold forinvitation to
theirprogramme. Forsymptomaticpatients, referral for colonoscopy is largely guided by symptoms
or clinical suspicion but symptoms do not correlate well with presence of colorectal neoplasia.’* A
wide range of risk factors for CRC have beenidentified includingincreasing age, male sex, obesity,
alcoholintake, smoking, ingestion of red meat, family history and reduced physical activity.**’
Currently, these risk factors are not taken into account when assessing whether ornotan individual
may require a colonoscopy.

Biomarkers could also be of value for patient stratification for investigation. Non-invasive tests such
as the faecalimmunochemical test (FIT) have been used successfully in the screening setting and
have recently beenintroduced into the English BCSP, with use in the symptomaticsetting evolving.®
Two large, published UK cohorts report good diagnostic performance of FITin low-risk patientsin
primary care.'*2% Asa consequence of the reduction in availability of lower gastrointestinal (LGI)
services due to the COVID-19 pandemic, insome areas, FIThas been used to prioritise patients for
definitive LGl investigation howeverthe use of FITvaries hugely nationally.

Additionally, the relationship between gut microbiotaand health and disease has been increasingly
studied. There is evidence that certain micro-organisms, in particular the Fusobacterium species, are
associated with colorectal neoplasia, however most existing studies are small and knowledge as to
whetherthe gut microbiota could help identify oralter the natural history of patients who harbour
the potential for colorectal neoplasia remains somewhat limited.?



Risk stratification is atechnique for systematically categorising patients based on theirrisk of a
particular condition. Managing patients based on theirrisk level may make better use of limited
health service resources while also benefitting patients by avoiding the need forunnecessary
investigationsinthose atlow risk.2> This approach hasbeen utilised in otherareas of healthcare, for
exampleincardiovasculardisease, usingthe QRISK score to guide the need fortherapeutic
prevention of vascularevents (such as myocardial infarction and stroke) and the FIB-4 score within
hepatology to non-invasively stage an individual’s risk of fibrosis.?®?’ The potential for using risk
prediction models to identify patients with colorectal neoplasiahas been increasingly studied.
Variousrisk prediction models have been developed in both the screening and symptomaticsettings
but model performance varies.?>*®2° Further work needs to be undertaken to achieve arisk model
with sufficiently good performance for prediction of colorectal neoplasia to justify use in clinical
practice. We hypothesise thatitis possible to develop arisk prediction model using clinical factors
and readily available laboratory biomarkers (including FIT) that will enable us to predict patients at
highestrisk of colorectal neoplasia. We also hypothesise that the stool microbiomein patients may
be helpful inidentifying those at greatest neoplasia risk.3°

Most current research strategies are based on answering asingle question with the study ending
with the recruitment of the final patient; however, current good research practice supports making
datasets discoverable.?! Furthermore, most patients for CRC research are recruited on a study-by-
study basis, despite it being advantageous to be able to deliver multiple studies simultaneously. An
alternative approachisto develop apool of research ready patients who can be contacted when
studiesrelatingto anaspect of screening, prevention and early diagnosis research relevantto them
becomes available. This research ready Consent for Contact (C4C) population would enablearange
of CRC-related studies to be conducted at scale and speed and would facilitate rapid engagement
with patients and the publicin the development and design of research studies

The objectives of the COLO-COHORT study are:

o To developamulti-factorial risk prediction model for prevalent colorectal neoplasia

e Todevelopacohortof patients who will be followed up long term through medical records
and national databases for outcomes related to colorectal neoplasia, in orderto testthe
long-term value of the risk prediction model

e To compare the structure and diversity of the faecal microbiomein patients with and
without colorectal neoplasia

e To developaconsentforcontact (CAC) platform of colonoscopy patients who have
consented to be contacted for currentand future research opportunities

o To buildadigital platformto support patientinvolvement, recruitment and data collection



Methods and Analysis

Study design

COLO-COHORTis a multi-centre observational study involving sites across the UK. Patients are
recruitedinto two groups, namely Group A and C4C Group B, also called COLO-SPEED (Colorectal
Cancer Screening Prevention Endoscopy and Early Diagnosis; https://colospeed.uk). Recruitment
will take place overa 6-year period (2019 — 2025).

Group A: 10,000 patients will be recruited into the main observational element of the study. This
group is subdivided into Groups Al & A2. Patients in Group Al submit blood and stool samples,
whereas these samples are not required for patients in Group A2, instead results from previous
blood/stool tests are obtained from patient records.

Group B: 10,000 patients will be recruitedinto the CACarm of the study (COLO-SPEED). These
patients may also be recruited into Group A and/orinto other endoscopy studies.

The study includes patients attending colonoscopy as part of the English Bowel Cancer Screening
Programme (BCSP) and those referred through standard NHS care for indications including, but not
limited to, symptoms, family history, oras part of surveillance programmes.

Group A and B indicate what patients have consented to and are not defined to allow comparison
betweenthe groups.

Study population: Inclusion, exclusion and withdrawal criteria

Patients eligible forthe study are those attending foraplanned colonoscopy. Potential study
participants are identified from outpatient clinics, endoscopy lists, pre-assessment clinics or other
clinical referral routes such as straight to test procedures depending upon how local services are
configured. The approach to participantidentification varies between sites due to variationsin
referral pathways to endoscopy and differing pre-assessment approaches; therefore, where local
pathways differ, theseare incorporated.

Group A

Inclusion criteria
e Aged =30 yearsand able to give informed consent
e Patientsattending colonoscopy

o Through Bowel CancerScreening Programme (FIT positive, Bowelscope conversion,
surveillance)

o Throughstandard NHS care (most commonly referred due toiron deficiency
anaemia, altered bowel habit, weightloss, rectal bleeding, planned polypectomy, on
basis of family history, abnormal cross-sectional imaging, polyp surveillance or post
CRC surveillance)

*Colorectal neoplasiais very rare aged < 30 years and thisis why this age threshold was chosen



Exclusion criteria

e Unableto giveinformed consent

e Known polyposissyndrome

e Previoustotal colectomy

e Known colonicstricture which would limit complete colonoscopy

e Attendingforplannedtherapeutic procedure otherthan polypectomy, such asinsertion of
colonicstent

o Attendingforassessmentof known inflammatory boweldisease (IBD) activity orfor IBD
surveillance

e Patientscurrently recruited into aninterventional Clinical Trial of a Medicinal Product
(CTIMP) for CRC prevention

GroupB
The COLO-SPEED fundinginfrastructure is currently only available to sites part of the Northern

Region Endoscopy Group (NREG.org.uk) and thus only patients from the North East of England can
be recruitedinto Group B.

Inclusion criteria
e Anypatientattendingforcolonoscopy and able to give informed consent
e >18yearsold

e Patientattendingforcolonoscopyinasite supported by COLO-SPEED infrastructure

Exclusion criteria
e Unableto give informed consent

COLO-SPEED (Group B) aims to establish a C4AC database, therefore participationin parallelresearch
studiesisencouraged and notan exclusion criterion.

Withdrawal criteria
Patientsfrom either group A or B are withdrawn from the study if they withdraw consent for study
participation or withdraw consent to undergo colonoscopy.

RecruitmentProcess

All eligible and consenting patients are recruited following referral for colonoscopy. COLO-COHORT
commenced just before the COVID-19 pandemicand, inresponse to the pandemic, the recruitment
process was adapted to minimise the time patients spendinthe hospital forresearch purposes.
Patients are contacted viatelephone priorto their colonoscopy appointment to assessinterestin
study participation. If patients are interested in the study, the research team send out a patient
information sheetand a FIT (as applicable) and arrange to contact the patientviatelephone again at
alaterdate. A pre-bowel preparation FITsample is required forthe study and therefore those
patients who are required submitanew FITsample need to be contactedin a timeframe thatallows
for this. To facilitate the return of FIT samples, patients are provided with alabelled postage paid
return envelope. Alternatively, patients can returntheir FITto the research team on the day of their
colonoscopy.

Patients undergoing a colonoscopy as part of BCSP are not senta FIT as this has already been
undertaken as part of the screening programme. The same FITused within the English BCSP (OC



Sensor, Mast Diagnostics) is provided to symptomatic patients for uniformity of quantitative FIT
resultsasthisvaries between different manufacturers.32 Where patients have already undertakena
FIT as part of a symptomaticpathway, the FITisrepeatedin thisstudy. The FITresults generated
withinthe study are not directly used to inform patient management through the study, however
local Principal Investigators are informed of abnormal results and have discretion to act upon these
where thereisclinical concern.

On the second contact, a memberof the research team discusses the study with the patient,
answers any questions, assesses eligibility, obtains verbalconsent (if the patientis eligible and
willing to take part), and gathers otherinformation required for the study.

On the day of the colonoscopy appointment, written informed consentis obtained, anthropometric
measurements and blood tests (as applicable perstudy group) are taken, and patients are recruited
intothe study.

The adaptations to minimise face to face contact in response to the COVID-19 pandemicwill be
reviewed on an ongoing basis as the pandemicchanges and face to face contact reinstated if and
whereitisconsidered appropriate.

Data collection

COLO-COHORT

Group B
Group A (COLO-SPEED
10 000 patients Consent for contact)
10 000 patients®

Al A2
6000 patients 4000 patients

* Health questionnaire * Health questionnaire
* Physical activity * Physical activity
questionnaire questionnaire * Consent for future contact
* Sampling * Record previous
* (Blood and stool} Blood resuilts * fHealth questionnaire

* FFQ** {FFQ stool * Endoscopy records * ¥Record previous blood
microbiome patients results
only) = $Endoscopy records

* Endoscoov records

Patients from Group A can also be recruited into Group B

*10 000 patients in COLO-SPEED (Group B) will be from North of England and can include patients from Group A
** FFQ: Food frequency questionnaire33
5 Patients will be offered the option of limited or more extensive data collectionif onlyin Group B

Figure 1. Overview of COLO-COHORT



Group A

6,000 participantsin Group A (Group A1) will submitapre-bowel preparation FITsample. This willbe
a combination of new FIT collections and samples from patients who have already submitted a FIT
sample as part of the BCSP.

As approved by the ethics committee, submission of the FITsample representsinitial consent forthe
study with furtherinformation provided in the patientinformation sheet and full, written consent
givenonthe day of colonoscopy. All FITsamples are returned to the North East BCSP hub at Queen
Elizabeth Hospital, Gateshead foranalysis. For patients recruited who are attending colonoscopy
because of a positive FITtaken in the BCSP, the quantitative result of that FIT istransferredtothe
study database.

In addition, ahealth questionnaire detailing personal characteristics (level of education,
employment status), lifestyle behaviour (smoking status and alcohol intake history), medical and
medication history, family history of CRCis completed, as well as avalidated physical activity
guestionnaire and validated food frequency questionnaire forthose undergoing microbiome
analysis.?*3*Inlight of the COVID-19 pandemic, questionnaires may be completed remotely from the
endoscopy unit. Postage paid envelopes are provided by the research team to facilitate the return of
completed questionnaires.

At the colonoscopy appointment, height, weight and waist circumference are measured. In addition,
blood samplesforfull blood count (FBC), liver function test (LFTs), aspartate aminotransferase (AST),
C-reactive protein (CRP), lipid profile, fasting glucose, HbAlc, and whole blood for DNA extraction
are taken, viaa cannulainserted as part of standard care for colonoscopy. Where samplingis not
possible fromacannula, a separate venepuncture is undertaken. These tests are not repeated if
results from within the last 8 weeks are available. All blood tests otherthan the blood sample for
DNA extraction are labelled and processedin line with local trust policy in local laboratories. The
sample forDNAis pseudonymised using a unique study ID and transferred to the Central Biobank
Facility at Newcastle University. Samples are stored at -80°C until thawed in preparation for DNA
extraction, following extraction genomic DNA is stored at -80°C.

Patients’ colonoscopy findings are recorded along with histopathology results from any lesion
removed or sampled. Diagnosis of neoplasiais based upon histological findings.

A further 4,000 patients will be recruited into Group A (Group A2). Although the datasetrecorded is
similarto Group A1, patientsare notrequiredto collect stool for FIT nor have blood samples taken.
This allows patients who are unable orunwilling to provide biosamples to participate in this part of
the study. These patients will provide the research team with asignificantamount of usefuldatato
enhance or potentially validate datafromthe Al group. Any recent blood tests of interestin the past
8 weeks priortotheir colonoscopy (asaminimum FBCand LFTs) as well as FIT results if done as part
of routine care are recorded.



All patients from Group A are asked if they also consent to the following:

e lLong-termfollow-up forfuture outcome related to colorectal polyps or CRCthrough linkage
to routine national databases such as National Cancer Registration Database, Hospital
Episode Statistics data, ONS mortality data, National Endoscopy Database and the
COloRECTal cancer data Repository (CORECT-R)3®

e Accessto previously endoscopy results, histological samples from colonoscopy or other
relevant laboratory results

e Use ofanonymised information or samples collected from this study in future studies

e Consentforfuture contactfor collection of additional information related to this study

Patients may optinto or out of each of these.

Microbiome

Stool microbiome analysisis performed using the stool sample submitted forthe FIT. The rationale
for thisis based upon our pilot work that demonstrated excellent agreement with fresh stool
analysis and the stability of microbiomediversity and taxonomic profiles when using the FIT test kit
(OC-Sensor, Mast diagnostics) for microbiome anaylsis.3®

Microbiome analysisis performed on all new FIT collections and (subject to patient consent) on
positive BCSP FITsamplesthat were analysed by the North East Bowel Cancer Screening Hub.
Patients undergoing microbiome testing are asked to complete the EPICFood Frequency
Questionnaire (FFQ) for dietary information 33

Once the FITis performed, the pseudonymised samples (labelled with unique study ID) are
transferred the Central Biobank Facility at Newcastle University. Samples are frozen (at-80-C) on
arrival to the Biobank Facility, batched samples are then thawed and isolation of faecal DNA is
performed usingthe DNeasy PowerlLyzer PowerSoil Kit (QIAGEN). The QlAcube HT provides
automation forthis process and facilitates the extraction of faecal DNA in atimely manner.
Microbiome analysis will then be performed at the University of Leeds and Newcastle University.

Stool microbiome analysisisarapidly evolving field.3”38 In the firstinstance, we propose to measure
microbiome diversity and individual pathobionts by 16S rRNA sequencing but will remain flexible
with our approach to, for example, shotgun metagenomicsequencing based on subsequent
developmentsinthe field, DNAyields from FIT stool extractions and our funding envelope.3%3°

Questionnaire Measurement Sampling Colonoscopy
e Health questionnaire e Height e Stool forFIT** | e Colonoscopy
e Physical activity o Weight e Bloodtests report
questionnaire e Waistcircumference e Histology report
e FFQ*

Table 1. Summary of data collection for Group A

*Patients undergoing microbiome analysisonly
**Non-BCSP patients




Group B (C4C; COLO-SPEED)
Patients from Group A can also be recruited into Group B.

Patients are recruited to COLO-SPEED from North Eastern recruitmentsites, with the longer-term
vision of expandingto othersites nationally, subject to securing funding.

All patients consenting to Group B consentto being contacted about future research involvement
opportunities, including relevant research studies, patient and publicinvolvement (PPI)
opportunities and publicengagement activities. They will be sentalink to registeronlineforthe
COLO-SPEED Research Network (CSRN).

In additionto consent for future contact, patients are asked if they wish to consent to the following:

e Long-termfollow-up forfuture outcome related to colorectal polyps or CRCthrough linkage
to routine national databases such as National Cancer Registration Database, Hospital
Episode Statistics data, ONS mortality data National Endoscopy Database and the
COloRECTal cancer data Repository (CORECT-R)?®

e Accessto previously collected endoscopy results, histological samples from colonoscopy or
otherrelevantlaboratory results

e Use of anonymisedinformation or samples collected from this study in future studies

e Consentforfuture contact for collection of additional information related to this study.

Group B patients are offered the choice of limited data collection or more extensive data collection.
Limited data collectionincludes theirage, sex, ethnicity, family history, height and weight
measurements, indication for colonoscopy, colonoscopy and histology results (where applicable).
More extensive collection comprises, in addition to the elements of the limited collection, the health
questionnaire and the recording of recent blood results (within past 8weeks) and/or FIT results if
available.

No new samples (blood or stool) are taken from COLO-SPEED (Group B) patients unless they are also
part of Group A.

Nested studies

COLOCOHORTwill recruita large population and appropriate nested studies, for example collecting
data on patient experience of colonoscopy orimpact of COVID-19 on colonoscopy uptake and
experience, may be incorporated into the study (subject to additional ethical approval where
required).

Adverse events

Thisis an observational study and therefore no adverse events resulting from participation are
anticipated. Any adverse events related to colonoscopy willbe managed and recordedin line with
standard care.

Assessmentand follow up
No additional study visits are required as part of the study. However, patients may receive a

maximum of two reminders at monthly intervals to complete the patient questionnaires (outlined
above), ifrequired.



Patients who consenttolongterm follow up may have theirendoscopy records and medical records
interrogated foroutcomes related to colorectal neoplasia as described above.

Statistical Analysis & Sample size

Data from patients recruited to Group A will be used to develop the risk prediction model. Primary
analysis will be based on the outcome of the presence of colorectal neoplasiaat the recruitment
colonoscopy. This will be defined as the presence of advanced adenoma/CRC. Advanced adenoma
(AA) will be defined as an adenoma of at least 10mm in size or containing high-grade dysplasia.*°.
Secondary analyses willfocus on other relevant outcomes, including CRC (only), AA (only), any
adenoma, any polyp, serrated polyps, numbers of adenomas, and number of polyps. The TRIPOD
statement will be followed forreporting of the risk prediction model *!

Initially we will develop separately models for BCSP and other (mainly symptomatic) subjects;
furtheranalysis will explore whetheran overall model can be created. Firstly (in the non-BCSP
subjects) sensitivity, specificity, PPVand NPV of FIT alone for the detection of presence of AA/CRC
will be assessed. Different FIT cut-offs will be explored. Subsequently, the relationship between
patient characteristics and lifestyle, phenotypicinformation, FITresults, blood markers and presence
of AA/CRCwill be investigated using logisticregression. Backwards elimination of candidate
predictors will be used toidentify variables which best predict neoplasia.” ROC plots, AUCanalyses
of sensitivity and specificity, and Harrell’s C-index willbe used to characterise the discriminative
ability of the models.**** Calibration will be assessed using Hosmer & Lemeshow tests, percentage of
people reclassified by different models and net reclassification index.* Internal validation will be
undertaken using bootstrappingto quantify the model’s potential for overfitting and optimismin
estimated model performance.* Cross-validation approaches will also be applied, systematically
excluding groups of subjects (e.g. by site) in turn.*® In addition, multinomial, or ordinal, logistic
regression willbe used to investigate predictors of the secondary outcomes. Multiple adenomas may
occurin anindividual. Itis anticipated that the presence of multiple adenomas will be zero-inflated,
with some patients having zero and others many. The extent to which zero-inflated models (e.g.
allowingforaggregation) improve the prediction of presence of adenomas willbe assessed.

The microbiome data will be subjected to Canonical Correspondence Analysis (CCA) toidentify i)
majortrendsin variation across the patient cohort and ii) putative drivers of the variation in each
patientsubgroup (defined on the basis of colonoscopy result: CRC, advanced adenomas, non-
advanced adenomas, sessile serrated polyps and clear colon). CCA seeks to explain the pattern of
variationin complex (multivariate) data sets using covariates hypothesised to be of significance in
causingvariation. We hypothesise that there will be differences in microbiome composition that will
be dependent onthe adenoma/diseasestatus of patients and that these may act as markers for
disease. We will use similarapproachesto determinewhetherdietary data, when combined with
the microbiome, reveals further differences between groups. Correspondence Analysis will be used
to provide summaries of the variation microbiome to allow forinvestigation of the contribution of

microbiota profile to the risk prediction models.

The study is exploratoryinits nature —particularly in relation to whether microbiome data makes an
important contribution torisk prediction models - therefore sample size calculation must be
governed by principles of adequate population size.



The sample size of patients providing biosamples (6,000) is based on power calculation by Peduzzi et
al.*” Sample size N=10*(k/p), where kis the number of covariates to be investigated in the model
and p the smallest of the proportions of positive or negative cases.

Using Demidenko’s method, the samplesize needed forlogistic regression with 80% powerand 5%
level of significance is N=8V/B2, where B is the natural log of the odds ratio and V is logistic model
variance due to covariates.*® Thisformulacan be rearranged to determine the minimum odds ratio
that can be detected ata sample size of 6000 with sufficient power. Assuming amoderate standard
errorinthe regression (se=0.125) and calculating V from the standard error (V=(se*VN)2) the study
will have sufficient statistical powerto detect an effect with asmall effect size with an odds ratio of
1.13.

Group B samplesize is based upon generatingasignificant but manageable C4C population.
A full statistical analysis plan will be developed priorto data analysis.
Ethics and dissemination

Ethical approval

This study was reviewed and approved by West Midlands - Edgbaston Research Ethics Committee
(June 2019). It also hasreceived favourable BCSP Research Advisory Committee approval (October
2019).

Study oversight

To provide robust governance and monitoring, athree-tiered governance structure has been
devised. The COLO-COHORT central study delivery team meet weekly and deliver the study and
undertake regular study monitoring forsites. The Central Study Delivery Team s supervised by the
study Oversight Group, comprised of the study co-investigators who have monthly contact to
monitorstudy progress. Lastly, the study Advisory Group, made up of expertsin stool microbiome
and in management of large study databases provide scientific, clinical and research advice to inform
direction of the study viaannual meetings.

Central study delivery team Oversight Group Advisory Group
e Weekly meetings e Monthlyteleconference meetings | ® Annual meetings
o 2 face-to-face meetings peryear (Teleconference or face-
to-face)

Table 2. COLO-COHORT governance structure and frequency of meetings

Patient and publicinvolvement (PPI)

Patientsandthe publicare extensively involved in this study, includingin the development of
procedures and review of patientfacing materials. A patient representative attends regular COLO-
COHORT research group meetings andis a co-author of this paper. Several workshops and PPl days
have been organised to discuss and improve the study. Sessions will be organised to feedback and
discuss study results.

Data storage and management
Data collected are recorded onto REDCap, a secure online database.*>*° Data are pseudonymised
with each patient’s unique study ID.




The personal identifiable datarequired forthe consent for contact patient group (COLO-SPEED,
Group B) isheldineachlocal recruiting site and subsequently will be sentto the Newcastle
University researchteam, viasecure encrypted email, who will send participants the link for
registration and profile creation tothe CSRN, after which pointall personal identifiable data will be
securely destroyed.

In keeping with good research practice, the study co-investigators will make the anonymised dataset
available to otherresearchers. How to apply forthis will be made available on the study website in
due course (https://colospeed.uk). The platformis also available to researchers wishing to utilise this
research ready populationtoincrease recruitment to, and engagement with new studies. Access to
this will be granted following review by the study co-investigators and study management group.

Dissemination
For academicand clinical dissemination, the results willbe submitted for publication in high-impact

international peer-reviewed journals and presented to scientific meetings. Additionally, to support
and promote PPI, lay summaries willbe prepared and posted onthe study website. The study team
will alsowork with PPl representativeto identify otherroutesforlay dissemination.

To maximise clinical impact, the research team willactively seek towork with other
datasets/researchers to undertake external validation of the risk prediction model.

Discussion

Development of risk adapted triage for colonoscopy has beenidentified as aresearch priority. 5!
COLO-COHORT will produce a multi-factorial risk prediction model for colorectal neoplasia based
upona large cohort of patients attending for colonoscopy at sites with diverse catchment
populations. Following external validation, this model could then be used toinform more intelligent
colonoscopy, directing limited endoscopy resources to those individuals at highestrisk and
additionally avoiding unnecessary investigations for those atlow risk. It is acknowledged that several
recent studies have demonstrated the value of FITin CRC risk prediction, but this study goes
significantly further by looking more widely at neoplasia and considering factors notincludedin
many of the previous FIT studies, notably the microbiome. As risk models are developed, they have
potential to be applied to otherdatasets forvalidation.

The study will providelarge scale gut microbiota analysis in both symptomaticand screening
patients aiding the understanding of the role of gut microbiome and its association with colorectal
neoplasia. The study willadopt the large-scale use of FITsamples for microbiome analysis. FITis
used widely, within the national BCSP and with increasing use inthe symptomaticsetting. The wide
availability of these samples has cost saving implications for the study (and for future application of
the approach) and increased convenience for patients; when only one sampleis required.3®

COLO-COHORT will also provide alarge CAC platform which will allow current concurrent research to
be undertaken, forexampletesting of patient experience of colonoscopy; providelarge datasets for
study and provide a population of research ready patients who can be contacted forfuture research.
Upon registration forthe CSRN, participants willbe able toindicate the types of research areas and
opportunities they would be happy to receive information aboutinthe future. Research
opportunitiesinclude invitations to publicengagement events, research news, PPl activities and
relevantresearch studies for which they may be eligible. The C4C approach has been used by the


about:blank

Join Dementia Research initiative where individuals are encouraged to sign up for potential
dementia-based studies (www.joindementiaresearch.nihr.ac.uk).>2 COLO-COHORT providesisthe
first colorectal C4C initiative and has the advantage that the neoplasia status of all individuals is
already known when they enterthe C4C platform (as they are all attending for colonoscopy). We
believethis will provideaninnovative, uniqueand invaluable resource for CRCresearchers, right
across the disease pathway from prevention to survival and survivorship.

The COLO-COHORT study has adopted a recruitment approach that allows patients to choose the
extentof theirinvolvement whilst maximising recruitment numbers through offering different
opportunities. The study will be adapted where necessary to maximise recruitment and use of
resources. Forexample, the approach to recruitment within COLO-COHORT was adaptedinview of
the COVID-19 pandemic, with ‘remote’ contact maximised to avoid additionaltime in hospital for
research purposes. This approach was favoured by patients and allowed ongoing recruitment during
the pandemic.

As faras we are aware, COLO-SPEED will be the firstever C4AC research platform for patients being
investigated for potential CRC. This platform will facilitate futureresearch to be conducted at speed
and scale. This will allow more rapid delivery of research and thus more rapid translation of results
into patient benefit.
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