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ABSTRACT

Introduction Rectal cancer is common with a 60% 5-
year survival rate. Treatment usually involves surgery with
or without neoadjuvant chemoradiotherapy or adjuvant
chemotherapy. Sphincter saving curative treatment can
result in debilitating changes to bowel function known

as low anterior resection syndrome (LARS). There are
currently no clear guidelines on the management of

LARS with only limited evidence for different treatment
modalities.

Methods and analysis Patients who have undergone an
anterior resection for rectal cancer in the last 10 years will
be approached for the study. The feasibility trial will take
place in four centres with a 9-month recruitment window
and 12 months follow-up period. The primary objective is
to assess the feasibility of recruitment to the POLARIS trial
which will be achieved through assessment of recruitment,
retainment and follow-up rates as well as the prevalence
of major LARS.

Feasibility outcomes will be analysed descriptively through
the estimation of proportions with confidence intervals.
Longitudinal patient reported outcome measures will be
analysed according to scoring manuals and presented
descriptively with reporting graphically over time.

Ethics and dissemination Ethical approval has been
granted by Wales REC1; Reference 22/WA/0025. The
feasibility study is in the process of set up. The results of
the feasibility trial will feed into the design of an expanded,
international trial.

Trial registration number CT05319054.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This feasibility trial is the first step in addressing a
National Institute for Clinical Excellence research
recommendation to assess the effectiveness of
transanal irrigation and sacral neuromodulation in
the treatment of major low anterior resection syn-
drome (LARS).

= This trial is pragmatically designed to optimise and
assess recruitment and retainment.

= This trial aims to add knowledge on the natural pro-
gression of LARS over time.

= This is a feasibility trial and will not be powered to
answer whether transanal irrigation or sacral neu-
romodulation is more effective in the treatment of
major LARS.

= Not all patients with debilitating bowel dysfunction
may be identified in the study due to the lack of
quality of life measures in the current LARS score.

INTRODUCTION

Over 10000 people are diagnosed with rectal
cancer each year in the UK' with a 5-year
survival of just over 60%, which has risen by
over 35% since the 1970s.” While the survival
rate has vastly improved due to oncological
and surgical advances, the adverse conse-
quences of these treatments are now increas-
ingly recognised. One such consequence is
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low anterior resection syndrome (LARS) which describes
a constellation of bowel dysfunction symptoms including
urgency, frequency, faecal incontinence (FI), stool clus-
tering and incomplete evacuation which have a signifi-
cant impact on quality of life (QoL). It is estimated that
around 75% of the patients who have undergone an
anterior resection, the most common operation for rectal
cancer, will be affected by LARS in the first year following
surgery.” Of those patients 25% will have persisting symp-
toms beyond 1year, with half having symptoms up to 10
years.* The severity of LARS is currently calculated using
the validated LARS score which defines LARS as ‘no
LARS’ (score 0-20), 'minor LARS' (score 21-29) and
‘major LARS' (score over 30).°

LARS was defined in 2012° and while it is a widely
accepted condition within coloproctology there is
limited guidance on management. Patients are often not
informed about the likelihood of changes to their bowel
function following surgery and the chronicity of these
changes.” Due to the sensitive nature of LARS symptoms
there is often a reluctance from patients to discuss their
symptoms causing a barrier to treatment and may lead on
to a downward spiral with isolation, anxiety and loss of
relationships and intimacy.”

The current treatment for LARS is largely based on
that of FI, though it is worth noting that FI is only one
potential component of LARS. Conservative manage-
ment treatments including changes to diet, medications
such as loperamide and enemas and physiotherapy tech-
niques are the mainstay of management. If these do not
adequately improve the symptoms of LARS then transanal
irrigation (TAI) or sacral neuromodulation (SNM) can be
trialled. A recent systematic review, looking at the impact
of TAI on a range of bowel conditions including LARS
suggested improved bowel function and a likely improve-
ment in QoL but a lack of high quality evidence limited
the review.” Currently, SNM is only licenced for use in
FI, but there is evidence that significant improvements
in function might be achieved in patients with LARS
as well.'” A systematic review of 21 studies assessing the
treatment options for LARS concluded that the existing
quality of research was poor with only small studies on
single treatments."" The recent MANUEL project is the
first study to address the variability in the treatment of
LARS by setting out a clear management pathway.'* The
lack of evidence regarding SNM and TAI remains an issue
and has led to the National Institute for Clinical Excel-
lence identifying this as a research priority for the treat-
ment options for LARS."”” The recommendation was to
assess effectiveness and safety of SNM and TAI compared
with symptomatic treatment for people with major LARS
following treatment for colorectal cancer.

The prevalence and natural history of LARS and its
treatment strategies remain poorly understood. Clini-
cian and patient awareness and compliance with avail-
able treatments remains unknown. The POLARIS trial
is designed to further characterise LARS and investigate
these specific interventions. Developed in parallel, this

feasibility trial will describe the prevalence of LARS and
test the POLARIS trial design to explore the feasibility of
running a definitive, expanded randomised control trial.
The POLARIS feasibility trial will invite individuals who
have had an anterior resection, high or low, or a sigmoid
colectomy to take part. The inclusion of high anterior
resection and sigmoid colectomy participants will aid
further characterisation of LARS symptoms in these
groups which have been shown to also suffer with bowel
dysfunction postoperatively.

OBJECTIVES

The objectives of the feasibility trial are to establish the
prevalence of major LARS in patients up to 10 years
following treatment for rectal cancer and to explore
the study design of the trial prior to commencing an
expanded, definitive trial.

METHODS AND ANALYSIS

Study design

This feasibility trial is a multicentre cohort study with
embedded randomised controlled trial (RCT) using the
Trials within a Cohort study design.'* This feasibility trial
is a multicentre cohort study with embedded open-label,
parallel group, RCT, offering two-arm or three-arm rando-
misation options depending on eligibility criteria. Partic-
ipating centres include Cardiff & Vale University Health
Board, Leeds Teaching Hospitals NHS Trust, University
Hospital Southampton NHS Trust and Aneurin Bevan
Health Board. Cardiff & Vale University Health Board
will act as the trial sponsor. The trial protocol has been
developed in line with the 2013 Standard Protocol Items:
Recommendations for Interventional Trials statement.'”
The study design is demonstrated in figure 1. The trial will
primarily establish the prevalence of LARS in the study
sites, and then explore the feasibility to recruit, retain and
follow-up patients. All study participants will initially be
recruited to the cohort during the 9-month recruitment
window. All cohort patients will be asked to complete
an LARS score and QoL questionnaires on recruitment
and every 3 months for 12 months. If a participant within
the cohort is identified as having major LARS according
to their LARS score (score of 30 or more) they will be
invited to the RCT. The trial treatments are optimised
conservative management (OCM), TAI and SNM. The
trial opened for recruitment on 1 June 2022 and is due to
run for 18 months, ending on 1 December 2023.

Study population

All patients who have had an anterior resection or
sigmoid colectomy in the last 10 years will be screened
and a random selection of 50 eligible patients per partici-
pating site will be recruited for this feasibility trial.

Eligibility criteria
Inclusion criteria for the cohort:
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POLARIS: Pathway of Low Anterior Resection Syndrome relief after Surgery feasibility study

Setting: 4 sites (England & Wales)

Trial set-up
(9 months)

Inclusion criteria: Diagnosed with rectal or sigmoid cancer, left-sided resection with a colorectal
age, primary surgery/reversal of ileostomy <10 years before recruitment, ileostomy reversed >6 months prior to recruitment
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Figure 1

Flow diagram to outline the study design for POLARIS feasibility. EORTC, European Organisation for Research and

Treatment of Cancer; FU, follow up; LARS, low anterior resection syndrome; MYMOP, Measure Yourself Medical Outcomes
Profile; QLQ, quality of life questionnaires; SNM, sacral neuromodulation.

» Diagnosis of rectal or sigmoid cancer.

» Low or high anterior resection (colorectal resection
with anastomosis to the rectum).

» Functioning anastomosis.

» 18+ years of age.

» Primary surgery/reversal of ileostomy less than 10
years before recruitment.

» Reversal of ileostomy at least 12 weeks prior to recruit-
ment with at least a further 12 weeks of standard care
to manage symptoms following reversal.

» Willing and able to provide valid informed consent.

Exclusion criteria for the cohort:
» Inability to understand and complete study question-
naires independently.

- Due to cognitive or intellectual impairment.

- Due to insufficient English language skills.
Patients eligible to join the cohort according to the
above criteria will then be screened for eligibility to be
randomised.

Inclusion criteria for the RCT (all randomisation options):

» Recruited to cohort study.

» Willing and able to provide valid informed consent
for randomisation.

» Major LARS.
- Defined as an LARS score of 30 or more.

» Previous unsuccessful conservative treatment as deter-

mined by treating clinician and patient.
Exclusion criteria for the RCT (all randomisation
options):
» Pregnancy.

» No previous conservative treatment plan for the
management of LARS.

» Does not meet any treatment-specific criteria.

Exclusion criteria for RCT TAl-inclusive randomisation

options (randomisation options 1 and 3):

» Unable to perform TAIL

» History of anastomotic leak with evidence of ongoing

leak/sinus on postoperative gastrografin enema.

Previous use of TAI for LARS.

Site unable to offer TAI as a treatment.

Any other contraindications advised by the care team,

product manufacturer or distributor.

Exclusion criteria for SNM-inclusive randomisation

options (randomisation options 1 and 2):

<12 months since primary cancer surgery.

Palliative disease.

Site unable to offer SNM as a treatment.

Previous SNM.

Specific contraindications to implantation.

Any other contraindications advised by the care team,

product manufacturer or distributor.

>
>
>
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Recruitment

Eligible participants will be identified through local
cancer databases, note-screening and outpatient clinics at
National Health Service (NHS) hospital sites. Potential
cohort participants will be sent a postal invitation which
will include a detailed patient information sheet, reply
slip and informed consent form. Participants who have
an anterior resection in the last 10 years will be randomly
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approached. To ensure recruitment targets are met the
recruitment log will be regularly reviewed and further
participants invited when needed. Participants who are
invited but do not respond will receive a follow-up phone
call.

Informed consent

Valid informed consent will be sought in writing from
participants prior to enrolment in the study and before
any interventions or data collection can take place.
Returned consent forms will be checked to ensure
completeness and counter signed remotely by a member
of the research team.

Participants who are eligible from the cohort, to the
RCT will be approached by telephone. Participants will
be informed of their eligibility and offered further infor-
mation about the RCT which will be explained over the
phone and followed by a postal patient information sheet.
Interested participants will be asked to return a reply slip.
On receipt of this an appointment to discuss the trial and
sign the consent form will be made in person with a clini-
cally qualified member of the research team.

Randomisation
Cohort participants with an LARS score of 30 or more
will be invited to take part in the RCT. Depending on
their eligibility to receive TAI or SNM, patients will be
randomised in one of the three randomisation options,
all with equal allocation ratio. The trial will use multiple
randomisation options such that ineligibility to one treat-
ment does not exclude a patient from the whole trial.
Randomisation option 1: OCM versus SNM versus TAIL
Randomisation option 2: OCM versus SNM.
Randomisation option 3: OCM versus TAIL
Randomisation will be carried out by the person
consenting the patient to the RCT. Blocked randomi-
sation using variable block sizes will be performed to
produce random treatment allocations. An automated
24-hour, online randomisation system will be developed
and maintained by the Clinical Trials Research Unit at
the University of Leeds. Due to the nature of the interven-
tions, this is a non-blinded trial.

Interventions

Every patient to be randomised will be given an LARS
information booklet which will outline some of the
conservative treatments and links to online support.
Participants are able to access those treatments and this
will be captured on the case report form. Participants who
access TAI or SNM outside of the trial will be removed
from the study. Participants who wish to stop treatment
will be able to do so at their request, a reason for this will
be sought.

0CM

The OCM treatment programme has been designed
for this feasibility trial using current evidence on the
conservative treatment of LARS. The programme will
include lifestyle advice, dietary changes, medication and

physiotherapy. OCM will be delivered by a suitably quali-
fied healthcare professional with experience in managing
bowel dysfunction. All healthcare professionals delivering
OCM will undergo training on the POLARiS OCM treat-
ment programme and will be supplied with the guides
and patient booklets to use with their patients. Each treat-
ment or management option delivered will be clearly
recorded for every participant. The OCM treatments will
be tailored to the symptoms and needs of the participant
and where available referral on for specialist pelvic floor
physiotherapy and dietetics will be encouraged.

TAl

TAI will be commenced by an appropriately trained clin-
ical nurse specialist. The choice and frequency of TAI,
including device, volume and frequency of use, will be
guided by clinical expertise and evidence-based guid-
ance'® and will be recorded for every participant. Partic-
ipants will undergo a period of training with their TAI
device, during which time the device and volume can be
changed to achieve optimal outcome for the patient.

SNM

Participants randomised to SNM will undergo temporary
testing according to local protocol (either with temporary
testing wire or with the tined lead).'” This testing phase
typically lasts 1-3 weeks and seeks to evaluate acceptability
and response (using symptoms diaries) prior to a perma-
nent device being fitted. The temporary and permanent
devices will be implanted by a qualified surgeon in sites
that can offer SNM.

Assessments

The assessments are carried out at recruitment, and then
at 3, 6, 9 and 12 months for cohort and RCT participants.
The assessments being used are outlined in table 1 and
are to be completed by the participant. These will be
used to evaluate the interventions for those participants
in the RCT and for LARS characterisation for those in
the cohort. Participants who do not return completed
questionnaires within 1 month of them being sent will be
followed-up in writing or by telephone.

In addition to the study questionnaires each partici-
pant will have a case report form completed which will
collect further information on participant demographics,
medical history and LARS therapies. For randomised
participants additional information on their randomisa-
tion treatments will also be collected on the case report
form.

Sample size estimation

Sample size requirement has been determined in terms
of number of patients to be recruited to the cohort and
number of site-months of recruitment.

A minimum of 200 patients is the target recruitment
set across all investigational research sites in this cohort
study. This sample size ensures a maximum 95% CI half-
width of 0.058 when estimating proportions in this cohort
population, such as the prevalence of major LARS and
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Table 1 Assessment tools

Assessment/questionnaire

Description

LARS score

EQ-5D-3L

European Organisation for Research
and Treatment of Cancer (EORTC)
QLQ-CR29

QLQ-C20

Measure Yourself Medical Outcomes
Profile

LARS, low anterior resection syndrome.

the proportions of cohort patients who are eligible for,
and recruited to, the RCT. This is sufficiently precise to
inform sample size assumptions and expectations in the

definitive POLARIS trial.

The aim is to observe a minimum of 36 site-months
(four sites recruiting for 9 months) of recruitment. This
will provide sufficient precision of the Poisson parameter
estimate of recruitment rate per site per month. With
200 patients recruited to the cohort over 36 site-months,
the Poisson parameter estimate would be 5.55 patients
recruited per site per month, with a 95% CI half-width
of 1.57, that is, 95% CI: (4.0 to 7.1). This is sufficiently
precise to inform recruitment rate assumptions and

Internationally validated five-question assessment exploring different bowel
dysfunction symptoms and their frequency. The overall score (maximum 42)
corresponds to either no LARS (0-20), minor LARS (21-29) or major LARS (over 30).'®

Designed and validated by EuroQol as a health-related quality of life tool that
generates a single index value for health status. This score is also valuable in the
assessment of healthcare evaluation and economic analysis.'®

Internationally validated cancer specific questionnaires. The EORTC produces cancer
specific quality of life questionnaires (QLQ) which focus on the effects of diagnosis
and treatments. The QLQ-C30%° focuses on cancer while the CR29%' is specific to
colorectal cancer.

Patient specific outcome tool in which the patient identifies two symptoms with the
most significant impact on their quality of life. This tool allows for an individualised
approach and measure regarding the identified symptoms to assess morbidity/
adverse events related to treatment and occupational outcomes.??

We have set a maximum of 60 patients to be recruited
to the RCT to allow assessment of acceptability and
Crossover.

Outcome measures

The objectives of the trial and the outcome measures
those objectives will be assessed against are listed in
table 2.

A screening log will be kept of all the patients who are
invited to take part in the trial. Patients who do not wish
to participate in the study will be asked if they would
like to provide additional information on why they have

expectations in the POLARIS trial. declined.
Table 2 Objects and outcome measures
Objectives Outcome measures Endpoints
Primary objective 1. Identify the recruitment rate to the cohort. 1. Baseline, 3 months, 6 months, 9
To assess the 2. Assess the characteristics of patients recruited to the cohort. months.
feasibility of 3. Identify the prevalence of major LARS and onset from time of 2. Baseline, 3 months, 6 months, 9
conducting the resection and time of radiotherapy. months.
‘POLARIS’ trial 4. ldentify the eligibility and conversion to recruitment in the RCT 3. 9 months.
including proportions recruited to the three randomisation 4. Baseline, 3 months, 6 months, 9
options. months.
5. Describe the standard of care and variation across sites. 5. 12 months.
6. Retention/adherence rate: compliance of patient to the 6. 3 months, 6 months, 9 months, 12

treatment programme exploring potential crossover.
7. Follow-up rate: willingness to complete and return outcome
questionnaires and format of completion.

Secondary 1. Patient reported LARS score, new LARS score variables, EORTC 1.
objectives CR29 and QLQ 30, EQ-5D and MYMORP Il at recruitment and
Clinical and every 3 months.

patient reported 2. Patient reported adverse events.

outcomes 3. Treatments offered, length of treatment, reasons for stopping.

2.
3.

months.

. Baseline, 3 months, 6 months, 9

months, 12 months.

Baseline, 3 months, 6 months, 9
months, 12 months.

Throughout study to 12 months.

3 months, 6 months, 9 months, 12
months.

EORTC, European Organisation for Research and Treatment of Cancer; LARS, low anterior resection syndrome; MYMOP, Measure Yourself

Medical Outcomes Profile; QLQ, quality of life questionnaire.
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The secondary objective of the trial is to characterise
and define the patient with LARS population. This will be
achieved through longitudinal patient reported outcomes
(see Data Collection), specifically calculating the vari-
ability (standard deviation(SD)) in these measures, in
addition to collecting data on the current standard of
care offered to patients with bowel dysfunction after ante-
rior resection.

Adverse events relating to the interventions will be
collected and reported in line with Good Clinical Prac-
tice. Usability data will be collected for TAI and SNM and
analysed along with compliance to treatment and reasons
for stopping if applicable.

Data analysis

Feasibility outcomes will be analysed descriptively through
the estimation of proportions with confidence intervals
(CIs). Patient characteristics will be reported descriptively
as either proportions (CI) or mean (SD, CI)/median
(interquartile range (IQR)).

Longitudinal patient reported outcome measures
(PROMs) will be scored according to scoring manuals
and analysed descriptively and reported graphically over
time. Standardised area under the curve will be calculated
and reported. Hierarchical repeated measures modelling
will include covariate adjustment for stratification factors.

Randomised treatment groups will be combined across
the three randomisation options to describe variability in
PROMs for SNM, TAI and OCM.

As a feasibility trial there will be no statistical testing
carried out to compare randomised treatment groups.
Rather the variability in measures will inform the statis-
tical design of the definitive trial.

DATA COLLECTION AND MANAGEMENT

Data collection

Data collection will be undertaken by an appropriately
trained clinical researcher as outlined in the delegation
log. Data including basic demographics, medical history
and details of their cancer diagnosis and treatment will be
collected through health records for all patients recruited
to the cohort. A short interview will also be conducted to
gather information regarding current and previous treat-
ments they have received for LARS. Participants will be
asked to complete the following assessments and ques-
tionnaires at recruitment and then every 3 months for 12
months. Assessments can be completed electronically or
on paper dependent on patient choice.

Data management
Direct access to data will be granted to authorised repre-
sentatives from the sponsor and host institution for moni-
toring and/or audit of the study to ensure compliance
with the relevant data protection legislation.

A combination of paper and electronic data will be
collected for this study. All data recorded in paper will be
handled, transferred and stored securely. Paper data will

be stored in the investigator site file for the duration of
the study, in a locked cupboard, in a locked room. Data
from paper records will be uploaded digitally by a dele-
gated member of the local research team. Electronic data
will be captured using Microsoft forms and/or Research
Electronic Data Capture. All data collected using third-
party software will be stored on NHS servers, or hosted
on a secure server in accordance with NHS Informa-
tion Governance policy. No personal identifiers will be
collected on study questionnaires.

Participant’s personal details will be stored on a link
database, with corresponding ID and NHS number. This
database will remain on-site and will be archived in accor-
dance with local electronic data archiving protocols.

Management and safety
The trial will be managed in accordance with the princi-
ples of Good Clinical Practice and the UK Policy Frame-
work for Health and Social Care Research. An internal
Trial Management Group (TMG) will meet monthly over
the duration of the study and its role is to develop the
study documentation, determine the study activities and
undertake the study activities. The wider TMG will meet
every 2—-3 months to support the data interpretation and
dissemination. The TMG will ensure that the study is
running to time and that recruitment is on target.
Adverse events (AEs) relating to trial specific inter-
ventions will be recorded for the purpose of the study
as well as reported to the study sponsor (Cardiff & Vale
University Health Board) and discussed by the TMG,
any AEs related to devices will be reported to the Medi-
cines and Healthcare products Regulatory Agency and
product manufacturer. The process for reporting AEs is
clearly outlined in the study protocol and will be verbally
addressed at site initiation visits.

Confidentiality

Data collected during the course of the research will be
kept strictly confidential and accessed only by delegated
members of the research team. Personal data will not be
kept for longer than is required for the purpose for which
it has been acquired. All investigators and study site will
comply with the General Data Protection Regulation and
Data Protection Act 2018.

PATIENT AND PUBLIC INVOLVEMENT

Two lay representatives were involved in the protocol
design and will sit on the TMG throughout the lifecycle of
the trial. The trial protocol and patient-related trial docu-
ments including the information sheets, consent forms,
case report forms and OCM treatment pathway have all
been reviewed by the trial’s lay representatives.

ETHICS AND DISSEMINATION
The trial will be conducted in accordance with the prin-
ciples of Good Clinical Practice and the Declaration of
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Helsinki (2013). This study was reviewed and approved by
Wales REC1 (ref: 22/WA/0025).

The outcomes of this feasibility trial will be analysed and
adjustments made where necessary to the study design
ahead of an expanded, definitive trial. The trial outcomes
will also be disseminated to participants upon request and
published on completion of the trial in a peerreviewed
journal and at international conferences. Authorship for
the publication of the results of this study will be based on
the principles of the International Committee of Medical
Journal Editors Recommendations 2018.
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