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Abstract
Background: Many patients with ulcerative colitis report ongoing diarrhoea even when their disease is stable and 
in remission.
Design: MODULATE was a pragmatic, multicentre, seamless, adaptive, phase 2/3 open-label, parallel-group, 
multiarm multistage randomised controlled trial.
Setting and participants: People aged over 18 years with stable ulcerative colitis who had diarrhoea, recruited from 
secondary care sites in the United Kingdom.
Interventions: The control arm consisted of modified first-line dietary advice given to all patients with irritable bowel 
syndrome; the first interventional arm was amitriptyline, a tricyclic antidepressant, which at low doses slows colonic 
transit; the second intervention was loperamide, an antidiarrhoeal drug also thought to slow colonic transit; the third 
was ondansetron, an antiemetic thought to slow colonic transit; and the fourth was a diet low in fermentable oligo-, 
di-, and mono-saccharides and polyols, which is thought to reduce bloating and gas within the small intestine. All 
patients randomised to an interventional arm were to receive treatment for 6 months.
Main outcome measures: Primary outcome measures: Phase 2: Improvement in diarrhoea measured using the 
Gastrointestinal Symptom Rating Scale-irritable bowel syndrome questionnaire at 8 weeks post randomisation: 
improvement defined as those reporting minor discomfort from diarrhoea or less (scoring ≤ 2 on the 
diarrhoea subscale).
Secondary outcome measures: Phases 2 and 3: Measured at both 8 weeks and 6 months:
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1. Improvement in diarrhoea measured using the Gastrointestinal Symptom Rating Scale-irritable bowel syndrome.
2. Blood for C-reactive protein, stool for faecal calprotectin at 6 months only, reviewing case notes for escalation of 

medical therapy for ulcerative colitis.
3. Anxiety and depression, via the Hospital Anxiety and Depression Scale.

Results: The MODULATE trial opened in December 2021 and closed in January 2023. Of the eight secondary care 
sites that completed contracting, only four opened to recruitment during this time, and one person was randomised. 
Trial timelines coincided with the start of the COVID-19 pandemic, causing substantial delays and, ultimately, its 
early closure. During this time, the trial underwent two major redesign phases, enabling a fully remote participant 
pathway incorporating electronic consent, remote data capture, posted blood and stool sample kits for eligibility 
screening, delivery of the dietary intervention via telephone or video call platform, postage of trial investigational 
medicinal products directly to participants’ homes and all trial follow-up appointments conducted via telephone. 
The second phase of redesign pushed the trial towards a fully decentralised model. However, this stage was not 
implemented due to the decision to close the trial early.
Limitations: The study was unable to recruit the necessary sample size, preventing the trial from progressing. The 
trial met with several challenges. The Trial Steering Committee’s root cause analysis concluded that the pandemic 
was the leading factor in trial closure, especially regarding our ability to recruit both sites and participants.
Conclusions: Although the trial closed early and with insufficient participants to proceed with full statistical analysis, 
lessons were learnt that could potentially inform future remote trial design and decentralised participant pathways.
Future work: MODULATE was a commissioned call in response to a priority question identified by people living 
with ulcerative colitis. The question remains important and unanswered; trials to address it are needed. Given the 
recruitment difficulties we experienced, consideration should be given to conducting these in both primary and 
secondary care.
Funding: This synopsis presents independent research funded by the National Institute for Health and Care Research 
(NIHR) Health Technology Assessment programme as award number 17/33/03.
A plain language summary of this synopsis is available on the NIHR Journals Library Website https://doi.org/10.3310/
GHFE4871.

Synopsis

Introduction
This section summarises MODULATE protocol version 
7.0, 17 September 2021. The full protocol is presented in 
Report Supplementary Material 1.

This report provides an overview of the MODULATE 
study. The original trial was designed during 2019 for 
conventional, in-person delivery. In response to the 
COVID-19 pandemic, a hybrid protocol was devised to 
enable the study to be delivered remotely (subject to 
site requirements and participant preference). Further 
challenges to delivery and recruitment, arising from 
the pandemic, resulted in the team planning a fully 
decentralised pathway. The initial section of this report 
draws upon protocol version 7.0 (17 September 2021), 
which details the planned remote delivery. In Development 
of remote protocol, Development of decentralised protocol 
and Impact and learning, we describe the obstacles faced 
and the rationale for a fully decentralised study, along with 
the decision to close the trial and the lessons learnt.

Rationale and background
Ulcerative colitis (UC) is an inflammatory bowel disease 
(IBD). The mainstays of medical management are 
5-aminosalicylates, immunosuppressant drugs and 

biological therapies.1–3 These are used to induce remission 
of UC activity and to prevent future relapse. Therapy is 
escalated in a stepwise manner to the level required to 
best control disease activity and symptoms.

However, symptoms do not always predict inflammatory 
activity,4 and up to 20% of people with UC experience 
ongoing and troublesome diarrhoea, even when there 
is no objective evidence of inflammation, and their level 
of medical therapy is appropriate.5 These symptoms, in 
the absence of inflammation, have a substantial impact 
on the lives of people with UC. They are associated with 
psychological comorbidity and have a similar detrimental 
impact on quality of life to that associated with symptoms 
confirmed to be due to ongoing inflammation.5,6 The 
optimal management of ongoing diarrhoea in patients 
with stable UC, with no evidence of active inflammation, 
is unclear. Stepwise escalation of therapy may not be 
appropriate in this group of patients, as there are no 
randomised controlled trials (RCTs) to show that this 
strategy is effective. In addition, inappropriate use of 
immunosuppressant drugs and biological therapies is 
potentially expensive and carries a possible risk of serious 
side effects, like opportunistic infection or malignancy.7–10

An alternative approach may be to use dietary interven-
tions and pharmacological therapies that are effective in 
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other conditions characterised by chronic diarrhoea, such 
as irritable bowel syndrome (IBS). A diet low in fermentable 
oligo-, di-, and mono-saccharides and polyols (FODMAPs) 
is recommended by the National Institute for Health and 
Care Excellence (NICE) guidelines for IBS.11 Drugs used in 
patients with IBS with diarrhoea include the antiemetic 
ondansetron,12 which is a 5-hydroxytryptamine-3 receptor 
antagonist; low-dose tricyclic antidepressants (TCAs),13,14 
such as amitriptyline; and the antidiarrhoeal drug loper-
amide.15 All these drugs can slow colonic transit.16–18

The evidence base for the use of any of the above 
treatments in patients with stable UC with diarrhoea is 
not strong. At the time MODULATE was designed, there 
had been 1 RCT of a low FODMAP diet,19 and although 
this recruited patients with ongoing symptoms in the 
absence of inflammation, there were only 61 patients with 
UC included in the trial. A systematic review concluded 
that low-dose antidepressants may have a positive impact 
on the natural history of IBD,20 but identified only one 
RCT, which was a small pilot study of fluoxetine in Crohn’s 
disease.21 The authors of the review concluded that 
further large trials, with an adequate duration of follow-up 
were required. There had been no RCTs of ondansetron or 
loperamide in this group of patients with UC, and patients 
with ongoing diarrhoea often received conflicting advice 
about the safety and effectiveness of the latter drug in 
UC, even though it is available over the counter. It was 
therefore unclear whether any of these treatments would 
lead to a benefit for patients with stable UC and ongoing 
diarrhoea, in terms of an improvement in symptoms 
and quality of life. As a result, guidelines from NICE and 
the British Society of Gastroenterology (BSG) made no 
recommendations as to how to manage this group of 
patients.22,23 Although new therapies for UC continue to 
be developed, these are usually expensive and are only 
tested in patients with active mucosal inflammation.

Given that the specific mechanism of diarrhoea was 
unclear in this group of patients with UC, assessing 
multiple therapies within a single trial would maximise the 
efficiency of the design. The MODULATE trial aimed to 
help clinicians, patients and health service planners make 
better-informed decisions regarding the management of 
diarrhoea in patients with stable UC in secondary care.

Trial design
MODULATE was designed as a pragmatic, multicentre, 
seamless, adaptive, phase 2/3 open-label, parallel-group, 
multiarm multistage (MAMS) RCT to determine the clinical 
effectiveness of a low FODMAP diet, low-dose titrated 
amitriptyline, titrated ondansetron or loperamide either 
taken on demand or titrated, compared with standard 

first-line dietary advice, as a treatment for diarrhoea in 
patients with stable UC in secondary care.

Participants and personnel delivering the intervention 
were not blind to treatment allocation. Participant-
reported outcome assessment was conducted at 8 weeks 
and 6 months using self-report methods (either postal or 
online, based on participant preference).

In response to the COVID-19 pandemic, the MODULATE 
trial offered a hybrid protocol enabling the study to 
be delivered remotely according to site requirements 
and participant preference. Please see Development of 
remote protocol and Development of decentralised protocol 
section of this report for further information on the phases 
of trial redesign.

Treatment regimens
Patients were randomised to receive a low FODMAP diet, 
titrated low-dose amitriptyline, titrated ondansetron, 
loperamide either taken on demand or titrated, or a 
control intervention of standard first-line dietary advice, 
all for 6 months. All drugs were self-titrated, supported 
by a titration guidance document and a study researcher, 
according to differing schedules, and depending on the 
individual’s response to treatment and side effects.

Phase 2 to Phase 3 transition
Phase 2 evaluated the short-term effectiveness of all 
active interventions, each compared with control, in terms 
of improvement in diarrhoea, via the diarrhoea subscale 
of the Gastrointestinal Symptom Rating Scale-IBS (GSRS-
IBS) at 8 weeks. A maximum of two of the interventions 
showing evidence of short-term effectiveness would 
proceed to phase 3 to evaluate longer-term effectiveness, 
assessed in terms of improved disease-specific quality of 
life, via the Inflammatory Bowel Disease Questionnaire 
(IBD-Q), at 6 months post randomisation (Figure 1). 
Participants recruited to phase 2 would contribute to 
phase 3 analysis where applicable (i.e. where allocated 
to the control arm or those intervention arms progressing 
to phase 3).

Internal pilot
An internal pilot across a minimum of 10 centres was 
planned to assess recruitment, treatment dropouts, 
adherence to the low FODMAP diet and follow-up rates 
using predefined progression criteria. The progression 
criteria included assessment of recruitment at 6 months, 
treatment dropout rates across all arms, adherence to 
the low FODMAP diet (given that if this were found to 
be unacceptable to, or infeasible for, patients, it would 
jeopardise the chances of this arm being taken forward 
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to phase 3) and 6-month follow-up rates all assessed at 
12 months after the start of recruitment. Due to the early 
closure of the trial, the pilot was not assessed as planned.

Objectives and end points

Primary objectives
Our primary objectives were to answer the 
following questions:

1. At phase 2: What is the short-term effectiveness of 
low FODMAP diet, low-dose amitriptyline, ondanse-
tron and loperamide, each compared with a control 
of standard first-line dietary advice, in terms of 
improvement in diarrhoea, via the diarrhoea subscale 
of the GSRS-IBS24 at 8 weeks, defined as reporting 
minor discomfort (score ≤ 2) from diarrhoea?

2. At phase 3: What is the effectiveness of a maximum 
of two interventions continued from phase 2 (having 
shown evidence of short-term effectiveness) in 
terms of improved disease-specific quality of life, via 
the IBD-Q25 at 6 months?

Secondary objectives
Our secondary objectives aimed to answer the following 
questions at both 8 weeks and 6 months:

1. What is the effect of the active treatments, com-
pared with a control of standard first-line dietary 
advice, in terms of:

a. improvement in discomfort from (1) loose 
stools, (2) diarrhoea, (3) urgency and (4)  
abdominal pain, each assessed via the GSRS-
IBS24?

b. markers of disease activity, including escalation 
of medical therapy, need for surgery, faecal 
calprotectin (FC) and C-reactive protein  
(CRP)?

c. mood, via the Hospital Anxiety and Depression 
Scale (HADS)26?

2. What is the tolerability and safety of the active treat-
ments, compared with a control of standard first-line 
dietary advice?

3. What is the adherence to each of the active treat-
ments, compared with a control of standard first-line 
dietary advice?

Internal pilot objectives
To assess trial progression against predefined progression 
criteria with respect to rates of:

1. Recruitment (assessed after 6 months of recruit-
ment);

2. Treatment dropout (assessed after 12 months of 
recruitment);

3. Adherence to a low FODMAP diet (assessed after 12 
months of recruitment);

4. Six-month follow-up (assessed after 12 months of 
recruitment).

Phase 2 stage
(including internal
pilot)

Control
n = 132

Control
+ 19 pts
n = 151

Intervention 1
+ 38 pts
n = 104

Intervention 2
+ 38 pts
n = 104

Phase 2
analysis

Phase 3
analysis

Phase 3
stage

All interventions compared against control on
diarrhoea subscale of GSRS at 8 weeks.

Up to two interventions’ progress.

All interventions compared against control on
IBD-Q quality-of-life questionnaire at 6 months.

Amitriptyline
n = 66

Ondansetron
n = 66

Loperamide
n = 66

Low FODMAP
diet
n = 66

FIGURE 1 Trial design.
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Trial methods, data collection and 
analysis

Trial setting
The trial planned to recruit participants from 
approximately 26 centres in secondary care across the 
UK. Potentially eligible patients could also be identified 

by general practitioners (GPs) in primary care and 
other secondary care hospitals, working as Participant 
Identification Centres.

Eligibility
Eligible patients were required to meet all of the inclusion 
criteria and none of the exclusion criteria (Table 1).

TABLE 1 Inclusion and exclusion criteriaa

Inclusion criteria 1. Age ≥ 18 years

2. At least moderate discomfort from diarrhoea according to the GSRS-IBS24 (equating to a score of ≥ 4 on the diar-
rhoea subscale of the GSRS-IBS)

3. On stable doses of UC-related medication for ≥ 2 months at the time of initial screening telephone call

4. Ongoing diarrhoea for 3 months prior to initial screening telephone call

5. A CRP < 5 mg/l (measured as per local practice) within 4 weeks prior to randomisation

6. FC < 250 mcg/g27 within 4 weeks prior to randomisation

7. Stable UC at the time of randomisation, in the clinical opinion of the gastroenterologist

8. No evidence of active suicidal ideation at the time of initial screening telephone call and prior to randomisation, as 
determined by the three clinical screening questions below:

a. Whether the patient has experienced any thoughts of harming themselves, or ending their life in the last 7–10 
days?

b. Whether the patient currently has any thoughts of harming themselves or ending their life?
c. Whether the patient has any active plans or ideas about harming themselves, or taking their life, in the near 

future?

9. No recent history of self-reported self-harm (an episode of self-harm within the last 12 months)

10. Willing to be considered for all treatment arms of the trial, and to remain in the treatment arm to which they are 
assigned

11. If female, must be:

a. postmenopausal (no menses for 12 months without an alternative medical cause), or
b. surgically sterile (hysterectomy, bilateral salpingectomy or bilateral oophorectomy), or
c. using highly effective contraception (and must agree to continue for 7 days after the last dose of the investiga-

tional medicinal product)

12. Able to complete questionnaires and trial assessments

13. Able to provide informed consent

Exclusion criteria 1. IBD unclassifiable or Crohn’s disease

2. Ulcerative proctitis

3. Body mass index ≤ 18.5 kg/m2

4. Previous or planned gastrointestinal IBD-related resectional surgery or previous cholecystectomy

5. Having received steroids for UC within the last 2 months prior to the initial screening telephone call or at randomi-
sation

6. Coeliac disease (as confirmed via anti-tissue transglutaminase antibodies)

7. A previous diagnosis of colorectal dysplasia or cancer, or no up-to-date surveillance colonoscopy, as per current 
BSG guidelines28

8. Known allergy to TCAs, ondansetron or loperamide

continued
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Recruitment, randomisation and 
blinding
See Figure 2 for a flow diagram of participant identification 
and screening, and Figure 3 for a flow diagram of participant 
registration and randomisation.

Participant identification
Potential patients were identified using four strategies:

1. Approached in standard secondary care clinics (in-
cluding virtual clinics) about the trial by a member of 
the attending clinical team and provided with verbal 
and written details.

2. Searching existing, relevant, clinic lists and hospital 
databases for patients with stable UC. Those that 
reported diarrhoea, without objective evidence of 
disease activity, could be contacted by telephone, 
letter or e-mail to inform them about the trial, and 
invited to take part in an initial telephone screening 
call.

3. To alert existing patients to the study, we used 
posters and leaflets in clinic waiting areas and other 
appropriate locations. Information about the study 

was also included on relevant websites and research 
databases accessible by members of the public with 
UC who were interested in opportunities to take 
part in research.

4. The NIHR BioResource platform was used to alert 
patients in the proximity of participating centres to 
the study and to then self-screen using the Clinical 
Trials Research Unit (CTRU) MODULATE self-screening 
website. Patients who were identified as potentially 
eligible were asked to consent to sharing their details 
with their local participating hospital, who would 
make contact to arrange further screening.

Postal invitations included an invitation letter, the 
participant information sheet (PIS), contact details of 
the research team and a reply slip. Patients interested in 
taking part in the study were asked to return the reply 
slip or contact the research team directly. See Report 
Supplementary Material 1 for PISs.

Telephone screening
The research nurse, or the authorised delegate at 
each participating centre, sought verbal consent to 

9. Current use of a TCA at the time of the initial screening telephone call or at randomisation

10. Previous failed treatment with, or regular use of, amitriptyline, ondansetron or loperamide for diarrhoea

11. Currently on, or have previously tried and failed, a low FODMAP diet under dietitian guidance

12. Contraindications to the current use of TCAs, including patients with any of the following:

a. taking monoamine oxidase inhibitors, or receiving them within the last 2 weeks
b. already currently prescribed a TCA for the treatment of depression
c. previous myocardial infarction
d. recorded arrhythmias, particularly heart block of any degree, or prolonged QT interval on electrocardiogram
e. mania
f. severe liver disease
g. porphyria
h. congestive heart failure
i. coronary artery insufficiency
j. receiving concomitant drugs that prolong the QT interval (e.g. amiodarone, terfenadine or sotalol)

13. Contraindications to the current use of ondansetron, including:

a. concomitant use of apomorphine
b. concomitant use of other drugs that prolong the QT interval

14. Contraindications to the current use of loperamide, including:

a. acute UC
b. acute dysentery, which is characterised by blood in stools and high fever
c. bacterial enterocolitis caused by invasive organisms
d. pseudomembranous colitis associated with the use of broad-spectrum antibiotics

15. Pregnancy, planned pregnancy during the study, pregnancy within 3 months of study completion or breastfeeding

a For full explanation of eligibility criteria, please see the protocol, Report Supplementary Material 1.

TABLE 1 Inclusion and exclusion criteriaa (continued)
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telephone-screen interested patients. If the participant 
was potentially eligible, the following options were availa-
ble depending on availability of remote services, including 
the use of a central laboratory to dispense and analyse 
blood and stool sample kits, and patient preference:

1. The nurse (or the delegate) would invite the patient 
to attend a clinic appointment to confirm eligibility. 
If preferred, a stool sample kit could be sent to their 
home address to allow the participant to bring a 
stool sample to their clinic visit; or

26 NHS secondary care sites
Cases of stable UC identified via, for example, clinic lists, hospital
databases, NIHR BioResource

Study invitation provided in-person or via post
Invitation letter and trial information

Screening call to inform prelimlinary eligibility assessment
Is the patient potentially eligible based on screening call?

Provision of informed consent
Has the participant provided informed consent, and have they
been registered onto the trial?

Main eligibility assessment – in-person or remote
Does the patient meet all of the inclusion criteria and none of
the exclusion criteria? Have all eligibility assessments been completed?

Baseline assessments
Have all baseline assessments been completed,
including participant questionnaires?

Final eligibility check
Does the patient meet all of the inclusion criteria and none of
the exclusion criteria (e.g. pregnancy test 7 days prior to
randomisation, if required)?

Add patient
details to
screening log

Proceed to randomisation

Add patient details to
screening log

YES

YES

YES

YES

YES

YESNO

NO

NO

NO

NO

FIGURE 2 Participant identification and screening.
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2. The nurse (or the delegate) would arrange for a stool 
and blood kit to be sent to the patient’s home from a 
central laboratory (which was returned to the central 
laboratory for analysis). The results of the laboratory 
analysis were uploaded via a secure portal, accessi-
ble by the site. Eligibility was confirmed via a tele-
phone appointment.

Informed consent
The local principal investigator (PI) retained the overall 
responsibility for the informed consent of participants at 
their site.

A record of informed consent was taken using either:

1. Face-to-face consent during a clinic visit.
2. Remote postal paper consent.
3. Remote electronic consent (e-consent) on an  

electronic database (REDCap).

Informed consent was obtained prior to the potential 
participant undergoing trial procedures after the 
telephone screen.

Participants identified as potentially eligible, after 
telephone screening, were asked to attend either an 
in-person or telephone appointment with their local 
research team. The investigator, or the authorised 
delegate, would discuss the trial in detail with the patient, 
providing a comprehensive overview of the study, 
including the background, the purpose and the risks and 
benefits of participation.

Patients were given as long as they needed (at least 
24 hours, unless the participant wished to participate 
sooner) to consider participation and were given the 

opportunity to discuss the study with their family and 
healthcare professionals.

The right of a participant to refuse participation without 
giving reasons was respected, and participants remained 
free to withdraw at any time from the study, without giving 
reasons and without prejudicing their further treatment. 
Methods for processing witnessed consents and handling 
instances of loss of capacity were available where required.

Roles and responsibilities of inflammatory bowel  
disease specialist nurses
Inflammatory bowel disease nurse specialists are 
autonomous practitioners and have advanced knowledge 
and clinical skills to provide expert care and management 
of patients with UC. In recognition of this level of training, 
MODULATE extended the roles of local PI, prescription 
of investigational medicinal product (IMP), review of 
medications and informed consent to IBD nurse specialists 
(where training, including good clinical practice certificate, 
qualification and local site practice permitted).

Registration and screening assessments
Following confirmation of informed consent, patients 
were registered into the trial by an authorised member of 
staff at the local research site and underwent the following 
assessments to confirm eligibility:

• CRP (must be < 5 mg/l within 4 weeks prior 
to randomisation).

• FC (must be < 250 mcg/g within 4 weeks prior 
to randomisation).

• Anti-tissue transglutaminase (tTG) to exclude 
coeliac disease, if the patient did not have an 
historically negative anti-tTG result available in their 
medical records.

@@@ @@@

@@@

Invitation to take part:
post/e-mail/phone call

Establish initial eligibility
for the trial: phone call

Remote consent, including
electronic consent

Finger-prick blood and
stool sample kits posted
from central lab directly
to participant homes

If participant is
eligible, they will
be randomised

Randomisation

Control Amitriptyline Ondansetron Loperamide Low FODMAP diet

• Provided with Standard Dietary
 Advice leaflet

• Questionnaires e-mailed/posted
 at 8 weeks and 6 months

• Final phone call at 6 months

• Final finger-prick blood and stool
 sample kits posted to participant

• Study medication posted to participant's home 

• Phone calls with research nurse at 1 week, 
 3 weeks and 3 months

• Questionnaires e-mailed/posted at 8 weeks and
 6 months

• Final phone call at 6 months

• Final finger-prick blood and stool sample kits
 posted to participant

• Dietitian appointments (phone or
 video call): initial, after 8 and 16
 weeks, and final at 6 months

• Questionnaires e-mailed/posted at
 8 weeks and 6 months

• Final finger-prick blood and stool
 sample kits posted to participant

FIGURE 3 Remote trial pathway.
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• In the case of clinical uncertainty regarding the stability 
of the patient’s UC, patients could be required to 
undergo a limited flexible sigmoidoscopy to confirm 
mucosal remission (endoscopic Mayo score ≤ 1). (The 
original protocol had included a requirement for all 
participants to undergo a sigmoidoscopy. However, 
this requirement was removed as part of a subsequent 
protocol amendment because patients were vulnerable 
and shielding for much of the COVID-19 pandemic 
and would not be able to attend an appointment for a 
sigmoidoscopy to confirm eligibility.)

• Assessment of body mass index (must not be 
≤ 18.5 kg/m2 at screening).

• Negative pregnancy test for people of childbearing 
potential (those not postmenopausal or surgically 
sterile), which had to be performed within 7 days prior 
to randomisation.

Blood and stool samples collected remotely were sent 
directly to a central laboratory, Exeter Clinical Laboratory, 
based at the Royal Devon University Healthcare NHS 
Foundation Trust, for analysis, unless sites or patients 
preferred to analyse their samples locally, and therefore 
required a patient to attend a phlebotomy appointment 
(as per local practice) and to drop off a stool sample.

If blood and stool results, and sigmoidoscopy (if deemed 
necessary by the treating physician), were normal, the 
patient was required to complete a baseline questionnaire 
pack remotely and undertake a home pregnancy 
test posted out to the patient’s home, if required, 
before randomisation.

If the blood or stool tests showed an abnormal result, the 
individual was referred back to their gastroenterologist for 
further assessment.

Biological samples collected from participants as part of 
this study were transported, stored, accessed and pro-
cessed in accordance with national legislation relating to 
the use and storage of human tissue for research purposes, 
and such activities met the requirements set out in the 
2004 Human Tissue Act (and any successor legislation).

Randomisation
Prior to randomisation, patients must have provided full 
informed consent, previously been registered onto the 
MODULATE trial, have been confirmed as being eligible 
by a medically trained doctor, and completed the baseline 
assessments. Randomisation was performed centrally using 
the CTRU 24-hour randomisation service by the research 
nurse, or another authorised member of the research 
team. Randomisation was via minimisation, incorporating 

a random element, stratified according to centre, degree 
of discomfort from diarrhoea (score ≥ 5), extent of UC 
(left-sided or extensive) and HADS score (HADS score 
≥ 8). In phase 2, participants were randomised to one of 
the four active intervention arms or the control arm in the 
ratio 1 : 1 : 1 : 1 : 2, with the larger group receiving the 
control intervention. In phase 3, participants were planned 
to be randomised in the ratio 2 : 1 or 2 : 2 : 1, depending 
on the number of active interventions taken forward, with 
the smaller group receiving the control intervention.

Following randomisation, an automatically generated 
e-mail was sent to the research team and pharmacy or 
dietitian, depending on allocation. The research site then:

• Ensured the participant was provided with a trial 
identification card, which provided their treatment 
allocation and all trial appointment dates. The 
participant was informed that the card should be 
carried at all times and presented to medical staff 
should they be admitted to hospital during their time 
on the trial.

• Posted the relevant participant pack to the 
participant’s home, containing all paper resources 
required during the trial, as well as the participant’s 
trial identification card.

• Notified the participant’s GP of their participation in 
the trial using the approved study GP letter.

Blinding
Participants and personnel delivering trial interventions 
were not blinded to treatment allocation.

Interventions
It was expected that participants would begin their trial 
treatment within 1 week of randomisation.

Investigational medicinal products
Participants randomised to receive amitriptyline were 
to be advised to commence at a low dose of 10 mg (one 
tablet) to be taken once daily (OD) at night. Self-led dose 
titration, up to a maximum of 30 mg OD at night (three 
tablets), could occur during the first 3 weeks of treatment, 
depending on side effects and response to treatment.

Participants randomised to receive ondansetron were 
advised to commence at an initial dose of 4 mg (one tablet) 
OD. If symptoms did not improve, then self-led dose 
titration could occur during the first 2 weeks of treatment. 
The dose could be increased by 4 mg (one tablet) every 
2 days until a stable dose was achieved, up to a maximum 
dose of 8 mg three times per day (24 mg per day, or six 
tablets daily).

https://doi.org/10.3310/GHFE4871
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Participants randomised to receive loperamide were to be 
given the option to use this as required, or to commence 
on 4 mg per day (two capsules) and self-titrate the dose 
upwards to a maximum of 16 mg per day (eight capsules), 
depending on symptoms.

It was planned for participants to be provided with an ini-
tial 1-month supply of amitriptyline, or a 2-month supply 
of ondansetron or loperamide, depending on allocation. 
This allowed for the maximum titration of each IMP within 
the relevant time period.

Participants were given a dose guidance document to 
support self-titration of each of these drugs and received 
a telephone call from a researcher on day 7 to offer 
support, and further calls at week 3 and month 3, with 
treatment continuing for a total of 6 months. Please see 
Report Supplementary Material 2 for the dose guidance 
documents for each drug.

Participants were asked to record adherence via a 
self-reported summary question asked at 8 weeks and 
6 months. To self-monitor adherence, a patient diary was 
provided to participants following randomisation.

Dispensed trial IMP could be collected by the participant 
from the participating trial site. Alternatively, trial IMP 
could be posted to the participant by Royal Mail Signed 
For® delivery, via courier to their home address or in line 
with local practice for the postage of medications.

Low fermentable oligo-, di-, and mono-saccharides 
and polyol diet
Participants randomised into the low FODMAP diet arm of 
the study, it was planned to instruct them to restrict intake 
of fructans, galacto-oligosaccharides, polyols, lactose and 
fructose (in high levels, or foods in which fructose is in 
excess of glucose) until the end of week 8, with counsel-
ling from a specialist gastroenterology dietitian.

If participants saw an improvement in their symptoms 
after 8 weeks, they would have continued onto FODMAP 
reintroduction. After reintroduction, the dietitian could 
then interpret the participant’s specific FODMAP triggers 
and work towards establishing a long-term personalised 
diet. This involved fully reintroducing FODMAPs that 
were tolerated well, and only restricting foods that 
triggered symptoms.

Dietitian appointments were planned for within 1 week of 
randomisation, at 8, 16 (telephone review) and 24 weeks 
either remotely, via telephone or video call platform, or 
at each site’s usual outpatient dietetic clinic. Education, 

resources and support were provided to participants to 
help them to incorporate the low FODMAP restriction 
into their daily activities at home.29–31 See Appendix 1 
Table 4, for further detail of the low FODMAP diet delivery 
appointment content and adherence measurement.

Low fermentable oligo-, di-, and mono-saccharides 
and polyol training
Dietitians familiar with delivering the low FODMAP diet 
to gastroenterology patients with IBS-like symptoms 
were selected to deliver the intervention. Dietitians were 
expected to have King’s College accreditation or have 
been suitably trained by someone who had such training.32

To minimise interdietitian variation and ensure fidelity, 
dietitians received detailed intervention training in remote 
training sessions. Training was delivered by the lead trial 
dietitian using the site’s preferred video call platform. 
Training was limited to a single workshop, but ongoing 
training and support was planned to be provided as 
required, and documented.

To ensure that the low FODMAP dietary intervention was 
delivered as intended consistently across sites, fidelity was 
planned to be monitored using a bespoke fidelity checklist.

Control
All participants continued their usual treatment for UC 
during the trial and were provided with a modified version 
of the NICE-approved British Dietetic Association (BDA) 
dietary advice sheet for IBS. They were advised not to alter 
their diet in any other way, unless they were in the low 
FODMAP diet arm of the trial. See Report Supplementary 
Material 3 for the dietary advice sheet (modified from the 
NICE-approved BDA dietary advice sheet for IBS).

Concomitant treatments
Concomitant medication reviews and confirmation that 
the patient was not taking any prohibited or restricted 
medication took place during week 1, week 3, and month 
3 telephone calls. It was the responsibility of the local PI 
(or the delegate) to review any new concomitant medica-
tion at the study visit and confirm the patient’s continuing 
suitability for the study.

Discontinuation of treatment and 
treatment after participation
In line with usual clinical care, cessation or alteration of 
regimens at any time was at the discretion of attending 
clinicians or the participants themselves. Following 
participation in the study, subsequent patient care was 
decided by the patient’s consultant gastroenterologist, 
according to usual practice.
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Trial assessments and data collection
Data were collected by remote data entry (RDE) on 
electronic case report forms (CRFs) managed by the 
CTRU at the University of Leeds. Full details of data 
collection methods can be found in the full MODULATE 
protocol, Report Supplementary Material 1. The schedule of 
assessments is detailed in Table 2.

Participant questionnaires
All participants were asked to complete questionnaires 
at baseline, 8 weeks and 6 months post randomisation. 
Participants were offered the option to complete 
questionnaires online or on paper.

Safety
Participants in all arms self-reported adverse events 
(AEs) on the participant questionnaires at 8 weeks and 
6 months, via the confirmation of occurrence and corre-
sponding severity (mild – noticeable, but not preventing 
normal activities; moderate – restricting some activities; 
severe – preventing any activities) of any of the following:

• constipation
• abdominal pain or bloating (as part of the condition 

being treated)
• headache
• nausea
• vomiting
• rectal bleeding
• dizziness
• drowsiness
• dry mouth
• insomnia.

All serious adverse events (SAEs), serious adverse reactions 
(SARs) and suspected unexpected serious adverse 
reactions (SUSARs) were collected for the duration of 
the trial.

Adverse events of special interest

Constipation

This was collected by participant self-report on the 8-week 
and 6-month questionnaires.

Flare of disease activity

Any participant suspected to have a flare of disease activity 
was required to have immediate investigation as follows:

• Blood for CRP (normal result < 5 mg/l).
• Stool for FC (normal result < 250 mcg/g).

If the CRP and/or the FC results were abnormal (CRP 
≥ 5 mg/l, FC ≥ 250 mcg/g), the patient would have a 
limited flexible sigmoidoscopy to assess for evidence of 
mucosal inflammation. If both CRP and FC were normal, it 
was at the treating physician’s discretion, in consultation 
with the participant, to decide whether a limited flexible 
sigmoidoscopy was still required. If a flare of disease 
activity was confirmed after sigmoidoscopy (endoscopic 
Mayo score > 1), this was classed as an AE of special 
interest and was expedited to the CTRU for review on 
the flare CRF within 24 hours of the site confirming the 
event. The patient’s trial treatment was discontinued, 
and they were referred back urgently to their responsible 
gastroenterologist for appropriate management.

Pregnancy

All pregnancies, or suspected pregnancies, in participants 
were subject to reporting to CTRU within 24 hours of the 
PI or designee becoming aware of the event using the 
pregnancy CRF.

Deaths

All deaths were subject to reporting and recorded on the 
notification of death CRF and sent to the CTRU within 5 
working days of the site research team becoming aware 
of the death.

Self-harm or suicide

Any reported form of self-harm, or suicide, was treated as 
an important medical event and reported to the CTRU on 
a SAE form within 24 hours of the site becoming aware of 
the event.

Reporting
All SAEs, SARs and SUSARs were collected from the time 
of consent up to 7 days after the last dose of IMP. See 
MODULATE protocol, Report Supplementary Material 1, 
section 12 for a full safety monitoring plan.

Oversight

Trial Steering Committee
The Trial Steering Committee (TSC), with an independent 
chair, provided overall supervision of the trial.

Data Monitoring and Ethics Committee
The Data Monitoring and Ethics Committee (DMEC) 
planned to review the safety and ethics of the trial through 
interim data during recruitment and treatment. The DMEC 
planned to meet or communicate via teleconference 
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TABLE 2 Schedule of assessments

Time 
point Assessments

Screening

Baseline Randomisation Week 1 Week 3 Week 4 Week 8 Month 3
Week 
16 Month 6

Pre-screening 
call

Consent 
visit Screening

Verbal consent and 
preliminary evaluation of 
inclusion/exclusion criteria

X

Suicidal ideation X X XA XA

Duration and extent 
of UC

X X

Informed consent X

Registration X

Medical history and 
medications

X

tTG X

FC, CRP X X

Flexible sigmoidoscopy (X) Only required 
if clinical 
uncertainty

Pregnancy test X

Participants routine care 
team details

X For participants 
recruited in the 
fully decentral-
ised pathway 
only

Confirmation of eligibility X

GSRS X1 X1 X1

IBD-Q X1 X1 X1

Comprehensive 
Nutrition Assessment 
Questionnaire 

X1 X1 X1,D

HADS X1 X1 X1

Sociodemographic details, 
current meds, previous 
or current psychiatric 
diagnoses

X
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Time 
point Assessments

Screening

Baseline Randomisation Week 1 Week 3 Week 4 Week 8 Month 3
Week 
16 Month 6

Pre-screening 
call

Consent 
visit Screening

Loperamide usage X1 X1 Assessment 
not performed 
for loperamide 
group

SAE/SAR/SUSAR check X1,2 X

Concomitant medication 
check

X2 X

Check for flare of disease 
activity

X X

Need for either escalation 
of medical therapy for UC 
or surgery

X1,2 X

Contact details check X X X X X X X X X Changes should 
be reported 
throughout the 
trial

Adherence (via diary card) X4 X4 CTIMP groups 
only (A, B, C)

Unused medication return X

Study medication 
replenished

XA X

Optional clinician review X

Dose information X X X X

Height X Low FODMAP 
group only

Weight X X X X

Dietitian counselling 
session

X3 X3 X3 X3

CTIMP, Clinical Trial of an Investigational Medicinal Product.
1, Completed by patient; 2, Completed by nurse; 3, Completed by dietitian; 4, For patient self-monitoring, not collected by CTRU; A, Amitriptyline group;  
B, Ondansetron group; C, Loperamide group; D, Low FODMAP group.
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approximately annually, as well as reviewing unblinded 
safety data at least 6-monthly.

Trial Management Group
The Trial Management Group (TMG), comprising the Chief 
Investigator, the CTRU team and the coinvestigators, was 
assigned responsibility for the clinical set-up, the ongoing 
management and the promotion of the trial, as well as the 
interpretation of results.

Sample size

Phase 2
A total of 396 participants were planned to be recruited 
to phase 2, 66 participants per intervention arm and 
132 to the control group. This provided 90% power to 
detect an absolute difference of 17% (50% intervention, 
33% control, odds ratio > 2) in the proportion achieving 
improvement in discomfort from diarrhoea on the GSRS-
IBS at 8 weeks,24 with a one-sided 20% significance level, 
assuming a 10% lost to follow-up rate.

The 1 : 1 : 1 : 1 : 2 allocation ratio was used to maximise 
efficiency,33 as recommended in trials comparing one 
control group to several intervention arms.

Phase 3
The sample size for phase 3 was powered at 90% to detect 
a 16-point difference in the IBD-Q at 6 months to assess 
overall clinical effectiveness, assuming a standard devi-
ation (SD) of 3234,35 and an extra 10% lost to follow-up. 
Studies have shown that a within-patient increase in IBD-
Q score of between 16 and 32 points constitutes the lower 
and upper bounds of a clinically meaningful improvement 
in quality of life.36,37 The lowest point on this range rep-
resents the minimum clinically meaningful difference in 
disease-specific quality of life at 6 months.

If two interventions were carried forward from phase 2, 
a total of 491 participants were required with two-sided 
2.5% significance: an additional 38 participants per 
intervention arm, and a further 19 participants in the 
control group (subsequent allocation ratio 2 : 2 : 1, overall 
ratio 5 : 5 : 7 across both phases).

If only one intervention was carried forward from phase 
2, a total of 426 participants were required two-sided 5% 
significance: an extra 20 intervention participants, and an 
extra 10 control participants (subsequent allocation ratio 
2 : 1, overall ratio 5 : 8 across both phases).

Data analysis
Analysis was planned to take place in three stages – the 
internal pilot, phase 2 and phase 3 analysis. The second 

of these was a formal interim analysis, planned when all 
participants recruited to phase 2 had completed 8-week 
follow-up, to determine which treatments to progress 
to phase 3. Final analysis was planned when all phase 
3 participants in the remaining treatment arms had 
completed 6-month follow-up. Further information of trial 
end points can be found in Appendix 2.

Analyses were to be performed on the intention-to-treat 
population, which included all randomised participants 
analysed according to the study arm to which they were 
randomised, irrespective of adherence to treatment.

Phase 2 analysis
Logistic regression, adjusted for stratification factors, 
was to be used to compare diarrhoea responder rates at 
8 weeks pairwise between the control group and each of the 
intervention arms individually. Results were to be expressed 
as odds ratios, together with one-sided 80% confidence 
intervals and p-values. Intervention arms were only to be 
carried forward to phase 3 if the one-sided p-value was 
< 0.2. If more than two intervention arms achieved this 
difference, safety and adherence would also be considered 
to decide which two treatment arms would progress.

Phase 3 analysis

Primary end-point analysis
Linear regression, adjusted for stratification factors and 
baseline IBD-Q, was planned to test for pairwise differ-
ences in IBD-Q scores at 6 months between the control 
group and the intervention arms. Missing data were to 
be imputed via multiple imputation, where appropriate. 
Sensitivity analyses on a per-protocol population were 
planned to test the robustness of the results. Results were 
to be expressed as point estimates, together with 95% 
or 97.5% two-sided confidence intervals, depending on 
whether there were one or two intervention arms, respec-
tively, and p-values.

Secondary end-point analysis

Continuous end points (IBD-Q at 8 weeks, GSRS-IBS, 
HADS scores, CRP and FC) were planned to be analysed 
in the same manner as the primary end point, adjusted 
for the relevant baseline score. Binary end points were 
to be analysed similarly in logistic regression models. 
Other secondary end points pertaining to disease activity 
and tolerability (escalation of medical therapy, need for 
surgery or flare of disease activity) and adherence were to 
be summarised descriptively.

Exploratory moderator analyses were planned to 
investigate if treatment effect varied by baseline 
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diarrhoea severity, disease extent or mood, by testing 
their interaction with treatment allocation. Similarly, the 
number of contacts or mood during follow-up was to be 
tested to see if this mediated patient outcomes.

Safety analysis

Descriptive statistics for all safety data were to be 
summarised by arm. Details on data monitoring can be 
found in the trial protocol, Report Supplementary Material 
1, section 14.2.

Results summary

Trial status
MODULATE received Research Ethics Committee (REC) 
approval on 10 January 2020 (26 February 2020) (initial 
favourable option on 10 January 2020, full approval on 26 
February), Medicines and Healthcare products Regulatory 
Agency (MHRA) approval on 9 January 2020 and Health 
Research Authority (HRA) approval on 26 February 2020, 
with the first sites due to open in March 2020. The first site 
was only able to open on 6 December 2021. Trial timelines 
coincided directly with the start of the COVID-19 pandemic, 
causing substantial delays and, ultimately, its early closure. 
The trial team encountered several severe challenges 
during this time, including the pause of research and long 
delays in site set-up timelines, capacity concerns at site and 
the ability to recruit participants. The MODULATE team 
redesigned study processes to enable delivery via a remote 
protocol; although the remote pathway was attractive to 
sites, challenges in site set-up persisted.

After careful consideration, and in discussion with the 
Health Technology Assessment (HTA) programme at 
a monitoring meeting in March 2022 and with the TSC 
in June 2022, the study TMG pushed MODULATE’s 
innovation further and planned a fully decentralised 
pathway. The TMG had hoped the new pathway would 
allow for more efficient recruitment processes through 
bypassing the need to set up secondary care sites, thereby 
removing key barriers to successful study set-up.

Substantial progress on developing the pathway was 
made, and by December 2022, the study team were ready 
to submit the required amendments to the REC, MHRA 
and HRA to operationalise the pathway. However, due to 
several ongoing challenges to the delivery of the pathway, 
it was no longer feasible to test the decentralised pathway 
sufficiently before a lengthier, costed extension would 
have been required, and it was anticipated that there 
would be a substantial delay in regulatory review, due 
to extended review timescales at the MHRA. Reports 

on MHRA performance metrics cited an average of 
94.67 days to review a substantial amendment for the 
period from August 2022 to July 2023.38 After discussions 
with the TMG and our NIHR programme manager, the 
team reached the very difficult decision to close the trial. 
Our TSC was updated with the decision and provided 
their support for our next steps. The TSC and DMEC 
committees reviewed and approved our closedown plans 
at a meeting held on 9 March 2023. The trial met its end 
of study definition on 27 February 2023.

Screening and recruitment

Sites
Starting in autumn of 2019 until the autumn of 2022, 
71 secondary sites were approached to take part in 
the MODULATE trial. All sites were invited to take part 
for a second time following the trial’s ‘relaunch’ with a 
remote protocol. Once invited, sites were e-mailed and/
or telephoned regularly to encourage engagement in 
study set-up. During this time, 30 sites did not respond 
to the invitation at all, 14 sites declined and 27 expressed 
an interest. Of those that expressed interest, 13 sites 
reviewed the local information pack. Eight of these sites 
completed contracting, but only four had opened by the 
time of trial closure. One site closed very shortly after 
opening due to a lack of capacity in the research team.

Participants
Between 6 December 2021 and 27 January 2023, a 
total of 17 potentially eligible patients were identified. A 
screening call took place for eight of these patients, two 
patients were registered and one patient was randomised 
(Figure 4). Most screened patients were identified via sec-
ondary care (14, 82.4% across 2 sites) and three (17.6%) via 
the self-referral website. Self-referral invitation responses 
were received via BioResource, Crohn’s and Colitis UK 
(CCUK), and the MODULATE website.

The mean age of total screened patients was 44.1 years 
(SD 12.7), 12 (70.6%) were female and 15 (88.2%) were 
white people.

Discussion/interpretation

COVID-19
The COVID-19 pandemic had a substantial impact on 
the MODULATE study. The trial was projected to open 
in March 2020, but the first lockdown in March 2020 
halted all non-COVID research, preventing recruitment 
commencing. In addition, the specific group of patients 
that this study intended to treat, many of whom were 
taking immunosuppressant drugs, were instructed to 

https://doi.org/10.3310/GHFE4871


DOI: 10.3310/GHFE4871 Health Technology Assessment 2025

16

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

shield and would have been unable to attend hospital 
appointments as part of the trial.

With the release of the NIHR Restart Framework in May 
2022, MODULATE was categorised as a Tier 3 study, 
which in practical terms led to the de-prioritisation of the 
study set-up across all NHS sites. Most sites were unable 
to continue set-up due to the lack of capacity in Research 
and Innovation (R&I) departments because of the focus 
on COVID-19 studies and urgent public health studies. 
Continued complications with R&I set-up continued 
beyond 2020 and into 2022.

Following the pause to the trial in March 2020, the 
MODULATE team responded proactively to the chal-
lenges presented during this period and launched a fully 
remote trial protocol, which was approved by the REC 
and the MHRA in August 2021. This included the imple-
mentation of electronic consent, postal finger-prick blood 
samples, postal stool samples, remote delivery of all the 
trial interventions, RDE and telephone study visits.

Substantial time and resources were required to set up 
the remote protocol. The trial team spent the period 
between March 2020 and August 2021 developing the 
REDCap e-consent system, the first of its kind used at 
Leeds Clinical Trials Research Unit, identifying a central lab 
and contracting for services, redesigning data collection 
systems for RDE system that was accessible by site teams, 
redeveloping all site training (including intervention 
training) to allow for remote delivery of training, and 
incorporating the new protocol. All participant-facing 
documentation was rewritten to incorporate the new 
participant procedures. All these alterations to the trial 
constituted the submission of a substantial amendment to 
both the REC and MHRA.

Although these innovations increased interest from 
secondary care centres, the capacity in R&I departments 
and clinical teams continued to be a barrier to successful 
trial set-up. Seventy-one NHS trusts were invited to 
set up MODULATE. However, only a total of eight 
sites had completed contracting by the beginning of 

BioResource invitations sent to 280
volunteers associated with 

2 secondary care trusts

NIHR BioResourceSecondary care sites

71 invited

27 expressed interest

8 completed contracting

4 opened

Screened
n = 17 patients across 3 sites

Screening call
n = 8 (47%)

5 secondary care
3 self-referrals

Not randomised: 1
No longer eligible: FC < 250 mcg/g /unstable UC

Eligible and registered
n = 2 (12%)

1 secondary care
1 self-referral

Randomised
n = 1 (6%)

(50% of eligible)
1 secondary care

Secondary care
n = 14 patients from 2 sites

Self-referrals
n = 3 patients linked to 3 sites

Si
te

s
P

ar
ti

ci
p

an
ts

Ineligible: 5 (2 self-referrals, 3 secondary care) 

(Not mutually exclusive)

 • Inc 3 — Does not have at least moderate
  discomfort from diarrhoea n = 1
 • Inc 4 — Not on stable doses of UC-related medication
  for ≥ 2 months n = 1
 • Inc 5 — No ongoing diarrhoea for previous 3 months
  n = 1
 • Inc 12c — Not using effective contraception n = 1 

 • Exc 2 — Ulcerative proctitis n = 1

 • Inc 11 — Not willing to be considered for all
  treatment arms n = 1
 • Exc 9 — Current use of a TCA n = 1
 • Exc 14a — Acute UC n = 1

No longer interested: 1 – Started new treatment for
new diagnosis

Not interested: 7

 • 3 diarrhoea symptoms improved; no 
  additional help required
 • 2 did not like the sound of the treatment/s
 • 1 did not have time
 • 1 reluctant to undergo endoscopic procedure 

Interested but screening call not completed: 2
 • 1 not contactable 
 • 1 no longer interested/concerned about
  interactions with current medication

FIGURE 4 MODULATE site and participant flow diagram.
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December 2022. The study required involvement from 
several departments in overstretched services, including 
pharmacy, IBD clinics and dietetic services. The pandemic 
and its effects on day-to-day services enhanced the 
complexity of study set-up, leading to lengthy delays and 
complications for teams’ capacity. We opened our first 
trial site on 6 December 2021. By the time of closure in 
December 2022, we had opened only four centres in total; 
however, as mentioned earlier, one of these closed early 
due to R&I capacity issues. A further four sites were poised 
to open when the decision to close the trial was taken. Of 
the sites that opened, capacity within the IBD teams to 
support identification of potential participants could have 
contributed to low numbers of patients screened. IBD 
clinics, comprised clinically vulnerable patients, may have 
been underserved by research during this time.

Development of remote protocol
In the early months of the pandemic while non-COVID-19 
research was paused, the trial team modified aspects of 
the trial to optimise its delivery. The trial team scrutinised 
the eligibility criteria, removing the requirement of flexible 
sigmoidoscopy for all patients. This was only required 
going forward if there was clinical uncertainty regarding 
stability of the patient’s UC and at the discretion of the 
treating physician, reducing patient and site burden, and 
trial costs. The team also amended the protocol removing 
the requirement for patients with a historically negative 
anti-tTG result to undergo this assessment again.

Over the second half of 2020 and the first half of 2021, 
further modifications were made that ultimately allowed for 
the trial to be delivered on an entirely remote basis. To oper-
ationalise the remote protocol, the team sought approval for 
remote delivery of interventions, including postage of trial 
IMPs and the delivery of the low FODMAP intervention via 
video call or telephone. All study appointments were offered 
remotely via telephone call. The team contracted a central 
laboratory to post out kits for stool samples and finger-prick 
blood samples to participants to do home testing as part 
of trial screening. This removed the need for patients to 
attend outpatient appointments for hospital-based eligibility 
assessments. All the features of the remote protocol were 
underpinned using a remote consent process, including a 
REDCap e-consent system. E-consent processes in Clinical 
Trial of an Investigational Medicinal Product trials were rela-
tively new to UK trials at this time, and this remote protocol 
was able to offer welcome innovation during a difficult time 
in secondary care research.

Plans included NIHR BioResource sending study invita-
tions to potentially eligible patients associated with par-
ticipating sites. The patients were invited to self-screen 

via the MODULATE website and select their local hospital 
to which their details would be passed. A researcher could 
then contact them for further screening. This opened 
another promising route to identify and recruit potential 
participants. CTRU also amended the trial systems to 
enable RDE at site, in the hope of improving the efficiency 
of trial data collection and further reduce the burden of 
excess paper-based data collection.

The fully remote protocol was approved by the REC/
MHRA/HRA in August of 2021, allowing the first sites to 
open on the remote protocol. The remote protocol also 
allowed for ‘remote’ activities to take place face to face to 
maximise flexibility in participation from both the site and 
participant perspective.

The trial team believed that the remote innovations would 
make the trial of greater interest to potential participating 
sites and worked with sites throughout the autumn of 
2021 to autumn 2022 to open the trial. Site set-up time-
lines continued to pose significant challenges and delays 
with several sites citing capacity concerns from both 
clinical and R&I perspectives. The first site opened on 6 
December 2021, recruiting the first trial participant in 
June 2022. The second site opened on 5 January 2022 but 
closed on 14 February 2022 due to capacity issues. Two 
further centres opened on 5 April 2022 and 17 November 
2022 but were unable to recruit any participants. Despite 
several avenues to identify and screen potential partici-
pants, few were identified in secondary care sites, and 
uptake on study invitations from NIHR BioResource 
remained low throughout the period the trial was open.

Development of decentralised protocol
In spring 2022, challenges of site and participant 
recruitment continued to mount; the study team once 
more redesigned the trial with further innovations. A new 
decentralised pathway was planned, utilising efficient 
recruitment processes; BioResource volunteers could be 
contacted on a national scale, without the requirement for 
affiliation with an open site. We had planned to work with 
a central research team to recruit and follow up patients. 
In bypassing the need to set up secondary care sites, key 
barriers to successful study set-up would then be removed. 
The team secured a central pharmacy to dispense IMP 
nationally and a central team of dietitians to deliver the 
low FODMAP diet intervention, for whom contracting 
was underway at the time of trial closure. A flow diagram 
of the proposed pathway is provided in Figure 5. Table 3, 
comparing the different protocol processes, is below.

Throughout summer and autumn 2022, extensive 
processes were outlined to support these new ways of 

https://doi.org/10.3310/GHFE4871


DOI: 10.3310/GHFE4871 Health Technology Assessment 2025

18

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

working, including new participant-facing documentation, 
safety escalation processes, and thorough considerations 
on the recording and storage of source data. The processes 
required to support this decentralisation were ready to 
submit to the REC and MHRA just prior to trial closure. 
NIHR HTA granted a 6-month no-cost variation to contract 
to enable testing of the fully decentralised pathway and 
evaluation of progress using predefined progression 
criteria. However, this was with the understanding that 
the team would be able to return a large proportion of 
funding should the new pathway prove unfeasible.

The time and work required to set up the novel ways of 
working were substantial and represented significant 
diversion from established processes previously delivered 
by the CTRU and sponsor organisation. Amendment 

paperwork was submitted to the sponsor for approval 
in October 2022, and although the amendment was 
approved for submission by the sponsor to submit to the 
regulators in December 2022, there were anticipated 
delays in regulatory review of the amendment during 
this period by the MHRA, which would have further 
jeopardised the feasibility of implementing the pathway 
before February or March 2023. Furthermore, the central 
research team, whom we had hoped would undertake 
the decentralised recruitment and follow-up, was unable 
to provide the support envisaged initially. Therefore, due 
to all these issues, there was insufficient time to test 
the pathway before a lengthier, costed extension would 
have been required, and the decision to close the trial 
was made in consultation with the TMG, the TSC and 
the funder.

TABLE 3 Protocol processes

Trial process
MODULATE original 
planned protocol MODULATE remote protocol

MODULATE decentralised protocol (not 
implemented)

Participant approach In-person, in clinic Postal approach via clinic lists, IBD 
registries, websites, social media

Postal approach via clinic lists, IBD registries, 
websites, social media

Participant consent Paper-based Remote (postal or e-consent) Remote (postal or e-consent)

Eligibility assessments In-person sample collection Remotely collected (posted) 
finger-prick blood and stool 
samples using central lab

Remotely collected (posted) finger-prick 
blood and stool samples using central lab

IMP provision In-person Posted IMP from site pharmacy Posted IMP from site and central pharmacy

Low FODMAP 
intervention delivery

Face-to-face appointment by 
site dietetic department

Telephone/video call interven-
tion delivery by site dietetic 
department

Telephone/video call intervention delivery by 
site dietetic department and a central bank of 
dietitians employed by sponsor organisation

Trial follow-up 
appointments

In-person, in-clinic, telephone Telephone Telephone

Safety reporting Site teams/local PI Site teams/local PI Central team of clinicians with referral 
process to usual care team

Invitation to take part:
post/e-mail/phone call
from Central Research
Team

Establish initial eligibility
for the trial: phone call
with Central Research
Team 

Participants self-
screened as eligible are
referred to the Central
Research Team 

NIHR BioResource invite
volunteers to visit the
MODULATE website to
self-screen

Remote  consent, including
electronic consent
obtained by Central
Research Team  

Finger-prick blood and
stool sample kits posted
from central lab directly
to participant homes.

If participant is eligible, they
will be randomised. Eligibility
signed off by central team
of clinicians, headed by trial
CI

Randomisation

Control Amitriptyline Ondansetron Loperamide Low FODMAP diet

• Provided with Standard Dietary
 Advice leaflet

• Questionnaires e-mailed/posted
 at 8 weeks and 6 months

• Final phone call at 6 months

• Final finger-prick blood and stool
 sample kits posted to participant

• Study medication posted to participant's
 home from single central pharmacy

• Phone calls with research nurse at
 1 week, 3 weeks and 3 months

• Questionnaires e-mailed/posted at
 8 weeks and 6 months

• Final phone call at 6 months

• Final finger-prick blood and stool
 sample kits posted to participant

• Dietitian appointments (phone or
 video call): initial, after 8 and 16
 weeks, and final at 6 months

• Questionnaires e-mailed/posted at
 8 weeks and 6 months

• Final finger-prick blood and stool
 sample kit posted to participant

FIGURE 5 Planned decentralised pathway.
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Root cause analysis was performed in March 2023 by the 
TSC. The strongest detrimental factor to the delivery of 
the trial was identified as the COVID-19 pandemic. The 
pandemic caused significant delays to trial set-up includ-
ing its ability to recruit secondary care sites, obtain R&I 
approvals in a timely manner and, in turn, participants 
from the sites. Ongoing changes in clinical practice, due to 
the pandemic, meant that the patient population for the 
trial were seen less frequently, and these appointments 
were less likely to be conducted in-person, further limiting 
opportunities to approach potentially eligible participants. 
Discussions with the trial TSC and DMEC have supported 
the assertion that the pandemic was the leading contrib-
uting factor to early closure of the trial.

Strengths and weaknesses of the 
MODULATE trial
Strengths of the MODULATE trial include:

• A platform MAMS trial with seamless phase 2/3 
transition, which was designed for potential efficiency.

• Clinically relevant question, with interventions 
targeting an underserved patient group where no 
standard care pathway exists.

• Remote protocol allowing for maximum flexibility in 
delivery of the trial.

• The design of the trial, if delivered as intended, would 
have provided important results for clinicians, patients 
and health service planners to enable them to make 
better-informed decisions regarding management of 
diarrhoea in patients with stable UC in secondary care.

Weaknesses of the MODULATE trial include:

• Several different mechanisms for identifying participants 
were in place. However, screening and recruitment rates 
were extremely low, highlighting the need for further 
work into engaging with the target population.

• Further staging of participant information could have 
helped ensure that potential participants were in 
receipt of the relevant information at the right time, 
informing them appropriately at each step of the 
decision-making process. A shorter information sheet 
and consent form could have been provided prior 
to registration and eligibility assessments. Following 
confirmation of eligibility, the full information on trial 
drugs and side effects could then have been provided 
prior to randomisation. Streamlining and focusing 
information in this way may have made the trial more 
accessible for participants.

• Drawing parallels between diarrhoea in IBS and UC as 
a means of providing a rationale for the selection of 
the treatments used in MODULATE may have been 

confusing or off-putting for potential participants. 
Future trials in this area should, perhaps, avoid using 
IBS as a rationale for treatment selection.

• Set-up of platform studies can be complex for NHS 
sites that may be struggling with the aftermath of 
the pandemic and capacity to deliver research. These 
challenges have highlighted the need for better 
infrastructure and simpler information to aid in the 
efficient set-up of complex trials.

• MODULATE went through two significant redesign 
stages that offered more choice for hospitals and 
participants, but also added complexity to the trial.

• The self-screen website was initially designed as one 
of several routes to identify potential participants. The 
system itself was limited due to constraints at the time 
it was designed; only those identified as potentially 
eligible and consenting to data sharing were presented 
in trial reporting. In future studies, alternate routes 
of identification of participants should have fuller 
infrastructure built into the system, including ways to 
track those potential participants who are ineligible. 
The website also asked participants to identify their 
local hospital from a list of participating sites. For 
those potential participants who were interested, 
but whose local hospital was not participating, the 
process may have felt frustrating. In future, we would 
recommend including a way of keeping these potential 
participants informed of study progress and when a 
site might be open in their area.

From the point of initial pause in March 2020 until the 
decision to close in December 2022, the MODULATE 
Trial team worked continuously through two innovative 
redesign phases to try and deliver the trial successfully. 
Unfortunately, the ongoing challenges outlined above 
meant the trial was no longer deliverable without 
significant additional time and funding. MODULATE 
was unable to deliver on its original aims. However, both 
the remote protocol and planned decentralised protocol 
could represent significant advances in approaches to 
research delivery. Although not implemented, the lessons 
learnt from redesigning MODULATE, and its proposals 
for new ways of working across the NHS secondary care 
landscape, might inform and influence the design of 
efficient decentralised and remote trials in future.

Patient and Public Involvement

Our approach
Patient and public involvement (PPI) was integral to the 
MODULATE trial. In this section, we detail the different 
ways this contributed to the development and progression 
of the trial.
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The research team invited a public contributor, with lived 
experiences of UC, to join the team as a co-applicant 
during the initial grant application, contributing to the 
design considerations and development of the project’s 
lay summary. From then on, she attended all TMG 
meetings, contributing to decisions about patient-centred 
trial design.

The public co-applicant was involved in frequent 
communications (e-mail, face-to-face meetings and 
virtual meetings), contributing to all aspects of the study. 
For example:

• Developing the study protocols.
• Contributing to or reviewing, participant 

documentation. PPI input was integrated into the 
study documents, including, but not limited to, PISs 
and assessment questionnaires, web pages, video 
script, advertisement posters and recruitment flyers.

• Working through ethical considerations, including 
attending the REC review meeting along with the 
Chief Investigator and the trial manager and answering 
many questions from the committee directly.

• User testing self-screening processes – the public 
co-applicant took the self-screening test on the 
MODULATE website and completed the online 
questionnaire for the low FODMAP diet, to test 
whether the questions made sense and whether the 
technology worked.

• Facilitating relationships with other UC patients and a 
key charity partner.

• Coauthorship of this report.

Patient and public involvement support was initially 
provided by CTRU’s PPI lead, who met with the public 
co-applicant to introduce PPI and discuss ongoing support 
needs. The PPI lead attended early meetings, before hand-
ing over PPI facilitation and support to the trial manger 
and CI.

In addition to input from our public co-applicant, we also 
met with a group of UC patients during trial set-up, who 
provided insights into recruitment and study design, and 
reviewed participant information. We initially planned to 
meet regularly with that group, but that was not possible 
due to COVID-19 restrictions. However, the public 
co-applicant did seek the perspective of other patients 
remotely at key points throughout the study.

Impact of patient and public 
involvement
Patient and public involvement input suggested that 
a MAMS design would be preferable so that patients 

would know exactly which individual treatments might or 
might not work and so be better informed when making 
decisions about their treatment options. This informed the 
basis of the design for MODULATE.

Our public co-applicant raised concerns around 
potential difficulties among patients with IBD in terms 
of willingness to consider treatments that have been 
used to treat IBS with diarrhoea and making everyone 
aware of the great sensitivity about this within the IBD 
patient community. This is because many patients with 
IBD have had the experience of their IBD symptoms 
being dismissed as ‘just’ IBS at some point prior to 
their diagnosis. The PPI representative went to great 
lengths to try to use careful language in all patient-
facing documents and media, to explain the rationale 
for using treatments that are used in IBS with diarrhoea 
for ongoing diarrhoea in IBD, and to offer reassurance 
that the proposed use of these treatments was not in any 
way dismissive of the seriousness of IBD or the distress 
caused by ongoing symptoms.

Another concern was how willing a participant might be 
to have a sigmoidoscopy as part of their original eligibility 
assessment. Patients with IBD undergo regular endosco-
pies and they can be painful and distressing when there 
are ongoing bowel symptoms, so there may have been 
an unwillingness to go through yet another endoscopic 
procedure as part of a trial. In fact, as mentioned earlier, 
the need for every patient to have a sigmoidoscopy was 
removed because of the COVID-19 pandemic, so this 
issue largely resolved itself.

Other areas the public co-applicant identified as 
obstacles to participants taking part was a possible 
reluctance to have to attend extra hospital appoint-
ments due to the time and cost of attending. Therefore, 
every effort was made to bring patients to the hospital 
only when necessary and the trial was able to open on 
a fully remote protocol. The potential extra financial 
costs of buying certain foods for the low FODMAP 
diet were also raised, and it was decided that a  
voucher would be given to those participants allocated 
to the low FODMAP arm as compensation. Public 
contributors also sought reassurance that clear systems 
were in place and communicated to participants for what 
they should do in the event of a flare of their IBD during 
the trial.

Through the public co-applicant, contact was also made 
with other IBD patients to obtain feedback about how 
much information to give to potential participants at 
the initial recruitment stages, to make sure they were 
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informed sufficiently regarding all possible treatment 
arms to which they could be allocated, prior to providing 
informed consent.

The public co-applicant also connected the trial with the 
charity CCUK, with which she was already volunteering. 
She applied for the post of Research Champion for CCUK 
and was accepted. She was helped by members of the 
CCUK research team, who were very supportive of the 
trial and promoted MODULATE on their own website and 
developed strategies to assist with recruitment that would 
be used once sites started to open.

The sudden onset of the COVID-19 pandemic posed 
enormous challenges to the trial. Through engagement 
with online patient forums, the public co-applicant 
learnt that many patients in the IBD community were 
now classed as clinically vulnerable and were told to 
avoid mixing indoors, if possible, so were very reluctant to 
attend hospital appointments unless absolutely necessary. 
The idea of trying to deliver the trial remotely, therefore, 
became an important avenue to explore.

The public co-applicant also spotted a potential problem 
with the use of the BDA ‘Standard Dietary Advice’ leaflet 
that was to be given out to all participants in the control 
arm of the trial. The leaflet had been designed for patients 
with IBS and there were several issues with it that were 
inappropriate for IBD patients, including mention of 
‘ruling out a diagnosis of IBD’ and advice that patients 
could seek out their own private dietitian consultation, 
which if participants in the control arm had done would 
have potentially confounded the trial results. Alterations 
were made to the document to make sure these issues 
would be communicated clearly to participants and that 
they would be warned which sections to ignore. These 
were approved for use by the BDA. This was an incredibly 
important change that would not have come to light 
without PPI review.

In addition, the public co-applicant pointed out that if 
the trial was fully remote and all adverts for recruitment 
were signposting participants to the MODULATE 
website, then the website had effectively become the 
primary recruitment gateway for the trial. However, the 
website had not been designed for this function and 
was not sufficiently easy to use for this purpose. The 
PPI representative therefore contacted other patients in 
CCUK. She therefore contacted other patients in CCUK 
and asked them to visit the website and provide feedback. 
Suggestions for how to improve the website were then fed 
back to the MODULATE TMG.

Once the trial had to close, the public co-applicant helped 
to design a clear, sensitive letter that was sent to the single 
recruited participant to explain what had happened.

The public co-applicant on the team has been involved in 
the production of this final report to HTA. She plans to use 
her connections with CCUK to find routes to disseminate 
information to IBD patients.

Learning
Despite the difficult context of COVID-19 and early 
trial closure, our public co-applicant was a vital team 
member and PPI had a big impact on the study. This 
project highlights the importance of building strong 
relationships between public contributors and the wider 
team, enabling effective PPI. Our public co-applicant was 
assured ahead of their first TMG meeting that it was ok 
to ask any questions of the TMG, especially if they did 
not understand something, for example any abbreviations 
used. The Chief Investigator also made sure the public 
co-applicant was asked their opinion directly on relevant 
matters at every TMG meeting. This helped to establish 
the ethos that the ‘voice’ of the patient representative 
was heard and respected by the TMG. This in turn gave 
the public co-applicant the confidence to speak up with 
any concerns and ask any relevant questions. The trial 
manager also regularly asked the public co-applicant 
directly for their views on a wide range of PPI issues 
between meetings. Thus, a mutual respectful relationship 
was built up between the TMG members and the public 
co-applicant which enabled PPI to work effectively in this 
trial. Early trial closure is challenging for all team members. 
It’s important to support public contributors through that 
process. Our public co-applicant has joined the CTRU 
patient and public involvement and engagement working 
group, to share her experiences and help develop resources 
for other teams. For example, tips for contributing to 
TMGs and PPI considerations when closing a trial.

Equality, diversity and inclusion
MODULATE, after its initial redesign phase, offered a 
remote participant pathway that was able to maximise 
participant choice by offering both in-person and remote 
options for trial eligibility assessments, consent and 
trial interventions. The remote pathway may have been 
more accessible to potential participants who were not 
geographically close to their routine care hospital. The 
remote pathway would also have supported participation 
by members of the target population who were advised to 
shield in the early stages of the pandemic. Remote delivery 
of the trial, therefore, supported the participation of some 
harder to reach groups.
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Patient and public involvement involvement was inte-
grated throughout the trial’s life, ensuring that trial mate-
rials were appropriately worded, alongside PPI assessment 
of the acceptability of the trial pathway and treatments.

Due to early closure of the trial and challenges with 
recruitment, we are unable to describe the characteristics 
of recruited participants.

Impact and learning
The trial did not complete and was unable to report on its 
original aims. However, the key impact and learning from 
MODULATE informs the need to conduct more remote 
and decentralised trials and the need for better research 
infrastructure to support the delivery of this type of 
research. The trial team’s significant learning on delivery 
of remote and decentralised trials could potentially inform 
future projects and trial designs.

The trial team worked proactively towards redesigning the 
trial in two distinct phases; the need for this was dictated 
by the difficulties in opening the trial during a pandemic. 
The redesigns of the pathway required substantial staffing 
resources. Lessons learnt during this trial include the need 
for building more resilience into initial pathway design to 
help avoid the need for redesigning to this extent during a 
trial. The design work had a notable impact on the delivery 
of the trial including database design and data collection, 
requirements for contracting with new complex partner 
organisations, and important changes to participant proce-
dures with implications for all participant-facing documen-
tation. Learning from the modifications to MODULATE 
will enable the trial team to build in more of these flexible 
processes from the outset in any future research.

MODULATE has also shown that despite the trial being 
designed to address a priority area for the James Lind 
Alliance,39 it met with challenges in reaching and engaging 
with the target patient population. It is likely much of this 
related to the COVID-19 pandemic. However, multiple, 
well-defined recruitment strategies are needed for any 
large-scale trial. MODULATE has highlighted the need 
for further work with registry-based recruitment and 
self-referral pathways that have greater capabilities 
and flexibility. Participant populations that may not be 
regularly seen face to face in secondary care sites may be 
challenging to reach, especially in the post-COVID clinical 
landscape, and investigators in this area will need to 
deploy several strategies to ensure research is accessible 
to these patients.

Implications for practice/decision-makers
As the trial did not recruit to target and was closed early, 
the implications for practice or for decision-makers are 

extremely limited, other than those already discussed. 
There is no impact on future management guidelines for 
UC arising from MODULATE.

Research recommendations
MODULATE was designed in response to a commissioned 
call from NIHR HTA (HTA17/33). This commissioned call 
asked which intervention strategy was most effective, and 
most acceptable to patients, in the treatment of diarrhoea 
associated with stable UC. It was advertised in response 
to a priority question identified by people living with 
UC in a James Lind Alliance priority setting partnership. 
Given the fact that the question has not been able to be 
addressed by MODULATE, and remains important, there 
is still a need for trials to examine the effectiveness of 
management strategies for diarrhoea in patients with 
stable UC. These patients may be less likely to be under 
regular face-to-face follow-up in secondary care, so 
consideration be given to conducting any future trial in 
both primary and secondary care.

Conclusions
The MODULATE trial closed early and with one 
participant randomised, there were insufficient numbers 
of participants to proceed with full statistical analysis. 
However, much experience was gained and lessons were 
learnt that could potentially inform future remote trial 
design and decentralised participant pathways.
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Appendix 1 Interventions

Low fermentable oligo-, di-, and mono-
saccharides and polyols diet intervention

FODMAP is an acronym for ‘fermentable oligo-, di-, 
and mono-saccharides and polyols’. These are short-
chain carbohydrates that are not absorbed well in the 
small intestine. This means that they are subsequently 

fermented by bacteria in the large intestine, which 
produces gas, leading to bloating and flatulence. This 
phenomenon is normal and is common to everyone. 
However, more pronounced gastrointestinal symptoms 
can develop from FODMAPs when the bowel response 
is exaggerated or abnormal, such as in the case of people 
with IBS.40,41 Most FODMAPs occur naturally in foods 
within the human diet. However, they can be added 
artificially during the commercial production of foods 
and drinks.
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Appendix 2 End points

Primary end point

Phase 2
Improvement in diarrhoea was defined as scoring ≤ 2 
on the diarrhoea subscale of the GSRS-IBS,24 indicating 
minor discomfort from diarrhoea or less. The GSRS-
IBS is a validated questionnaire, used widely in trials of 
medical therapies in gastrointestinal diseases.24 It is a 
13-item self-administered questionnaire measuring the 
presence and severity of gastrointestinal symptoms, 
which are measured on a 7-point Likert scale, defined 
by descriptive anchors (no discomfort at all; minor 
discomfort; mild discomfort; moderate discomfort; 
moderately severe discomfort; severe discomfort; or 
very severe discomfort). The higher the scores, the more 
pronounced the symptoms.

Phase 3
The IBD-Q is a validated questionnaire, designed to 
measure disease-specific quality of life in people with 
IBD.25 The questionnaire has 32 items, which are grouped 
into four domains: bowel symptoms (10 items), systemic 
symptoms (5 items), emotional factors (12 items) and 
social factors (5 items). Each item is scored on a 7-point 
Likert scale, ranging from 1 (worst of health) to 7 (best of 
health). The total IBD-Q score therefore ranges from 32 
to 224, with higher scores reflecting better quality of life.

Secondary outcome measures (at 8 weeks and 
6 months post randomisation)

Loose stools, diarrhoea, urgency and 
abdominal pain
The GSRS-IBS24 was used to assess the effect of the 
various interventions on discomfort from loose stools, 

TABLE 4 Low FODMAP diet delivery

Appointment Timescale and method Details of appointment

Dietitian appointment 
1

Within 1 week of rando-
misation, via video call, 
telephone or in-person

Education provided to each participant covering the mechanistic actions of 
FODMAPs in the gut, high FODMAP-containing food sources to avoid, and medium 
and low levels that can be included per meal session, including suitable food products 
to include in their diet.
Educational booklets (copyright Guy’s and St Thomas’ NHS Foundation Trust and 
King’s College London) are provided to participants via post prior to the appointment. 
They can also contact the dietitian about any uncertainties relating to implementation 
of the diet.

Dietitian appointment 
2

After 8 weeks on the 
low FODMAP diet, via 
video call, telephone or 
in-person

The dietitian will determine whether the patient has positively responded to the 
intervention by assessing adherence to the low FODMAP diet and whether overall 
gastrointestinal symptoms have improved. Those who do not report satisfactory 
overall symptom relief or those who are unable to adhere to the low FODMAP diet 
will return to their usual diet.a
Responders will progress to the next two stages of the diet: the reintroduction and 
personalisation stages. The dietitian will counsel the participant on structured, dosed 
reintroduction of individual FODMAPs, using the third booklet as an aid.

Telephone review At week 16, via telephone At week 16, all responders will receive a telephone call to discuss the FODMAP 
reintroduction and to encourage study retention and dietary adherence. Dietitians 
will support participants with their understanding of FODMAP personalisation 
(increasing dietary and nutritional variety while maintaining symptom control).

Dietitian and/or nurse 
appointment 3

After 24 weeks, via 
video call, telephone or 
in-person

After 24 weeks, those participants judged to be responders at the 8-week appoint-
ment will receive a final approximately 30-minute appointment. For all responders, 
this will be with a dietitian, and a further appointment will be organised with the 
research nurse to complete the remaining trial assessments. For non-responders to 
the low FODMAP diet at 8 weeks, only the appointment with the research nurse for 
final data collection will take place.

a Adherence at 8 weeks and 6 months will be determined using a 4-point- Likert scale42 (scored 1 – continued a strict low FODMAP 
diet; 2 – reintroduced high FODMAP foods to tolerance; 3 – continued a low FODMAP diet 50% of the time; 4 – returned to habitual 
diet). Analysis of FODMAP content will be via the Comprehensive Nutrition Assessment Questionnaire (CNAQ)43 in all participants, in 
order to verify that the FODMAP content is less in the low FODMAP diet arm at 8 weeks, compared with the other four trial arms. The 
CNAQ is a semiquantitative food frequency questionnaire validated to assess FODMAP and nutrient intake, and is determined using an 
online automated entry system www.monashfodmapcalculator.com.au/). Participants who are classed as non-adherent after the 8-week 
restriction phase will be classed as non-responders and will be instructed to return to their usual diet. This will include participants who 
do not respond with an answer of 1, 2 or 3 to the adherence question.

https://doi.org/10.3310/GHFE4871
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urgency, discomfort from diarrhoea and abdominal pain at 
both 8 weeks and 6 months.

Disease activity
Data concerning need for either escalation of medical 
therapy for UC or surgery were collected as a binary 
measure by research nurses from patient records at each 
participating centre at 8 weeks and 6 months, using a 
standardised CRF, which was supplemented by patient 
questionnaires collecting these data. Participants also 

provided blood for CRP (measured in mg/l) and stool for 
FC (measured in mcg/g) at 6 months only, which were 
both to be collected as continuous measures.

Mood
The HADS is a well-validated, commonly used, self-
report instrument for detecting anxiety and depression in 
people with medical illnesses.26 It comprises seven items 
measuring anxiety, and seven measuring depression. 
Higher scores indicate more severe anxiety or depression.
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