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Supplementary table 1: Characteristics of the studies included in the systematic review.

Author & Objective

Hogberg, 2010

Aim: to gain better knowledge about the
use and outcome of an immunochemical
faecal haemoglobin method in Swedish
primary care, and how these tests
contribute to the diagnosis of colorectal

Design & Setting

Prospective cohort study.

Setting: Primary care,
Jamtland (Sweden).

Period of recruitment: 1
December 2005 - 31
December 2007. The FIT was

Inclusion criteria

All patients aged 18 years
and over were eligible for
the study when a a general
practitioner ordered a FIT
during the period of study.

Exclusion criteria

Not reported.

A total of 11 patients did not
submit the tests, and 2
patients moved outside the
county council during the
observation period and

Study population

Enrolled: 316 patients, of these
303 (95.9%) were included in the
analysis. Three FIT samples were
provided by 226 (75%) of the
patients. 58 patients (19%) had
positive samples. Symptoms: 250
(82.5%) abdominal pain, 70

Index and reference test

Index test: Point of care qualitative
FIT (Actim Faecal Blood; Oy Medix
Biochemica Ab, Finland). 1 sample
from each of 3 consecutive stools.
Cut-off value for a positive result:
50 ng hb/ml of faecal solution (25—
50 Ig hb/g faeces according to the

Aim: to study the diagnostic accuracies of
faecal haemoglobin and faecal calprotectin,
in a cohort of patients presenting to primary
care with bowel symptomes.

Other target: High risk adenoma; Significant
colonic lesion;

Setting: Primary care, NHS
Tayside, Scotland (UK).
Referrals are triaged by
consultant
gastroenterologists; 75% are
brought straight to
investigation and the
remainder were seen in
outpatient clinics. The
percentage of referrals from
GPs marked as ‘urgent’ or
‘urgent suspected cancer’
consistently runs at 35—40%.

secondary care for
investigation of bowel
symptoms from October
2013 to March 2014.

(if patients had more than
one symptom, they were
attributed only one in order
of decreasing importance:
rectal bleeding, anaemia,
diarrhea, altered bowel
habit, abdominal pain and
weight loss)

12 patients were excluded
(seven in whom neither
faecal sample was suitable
for analysis, four who
returned samples outside
the study period and one
patient with known
inflammatory bowel
disease.)

investigation. 1032 (47.1%)
referrals were either ‘urgent’ or
‘urgent suspected cancer’ and
1043 (34.5%) patients returned
faecal samples; 1031 patients
(47.1%) formed the study cohort.
A total of 755 patients (54.7%
women, median age 64 years)
returned faecal samples and
completed bowel investigations
and were included in the analysis.
Prevalence CRC: 3.7%. Prevalence
SCL (CRC + HRA +1BD) 10.0%.
100% Symptomatic (Weight loss 7
(0.9%); Pain 83 (11.0%); rectal
bleeding 258 (34.2%), anemia 67
(8.9%); change in bowel habit 323
(42.8%); diarrhea 127 (16.8%)).

cancer. regarded positive when one were excluded. (23.1%) change in bowel habit, 47 | manufacturer).
or more of three samples (15.5%) rectal bleeding, 51 Reference standard: 54%
showed a positive result. (16.8%) anaemia. In 17 of the 58 performed bowel imaging. Medical
who left a positive F-Hb test no records of the Care Administration
examination of either the colon or | System Development & Cancer
rectum was performed. 1 (0.3%) Registry were reviewed. Follow up:
CRC was found. 5-31 (mean 18) months.
Mowat, 2015 Prospective cohort study. All adult patients referred to | Not reported. 2189 patients were referred for Index test: OC-Sensor (Eiken

Chemical Co., Tokyo, Japan).

Any faecal haemoglobin sample
that was reported by the analytical
system as a positive numerical
result greater than zero mg/g was
considered as a ‘detectable faecal
haemoglobin’.

Cut-offs: detectable faecal
haemoglobin and 10 pg
hemoglobin/ g feces.

Reference standard: colonoscopy
up to the caecum or obstructing
carcinoma plus histopathology.

Elias, 2016

Aim: to develop a diagnostic model for
significant colonic disease (CRC + IBD +
diverticulitis + advanced adenoma) with
routine clinical information, extended with
faecal calprotectin and/or FIT results.

This paper reports data from
the CEDAR (Cost-
effectiveness of a

Decision Rule for Abdominal
Complaints in Primary Care)
study: A prospective cross-
sectional diagnostic study in

Patients consulting their
general prectitioners for
persistent lower-abdomen
complaints in the period of
study. Patients were eligible
if they were at high risk of
organic bowel disease

Patients < 18 years, unable
to give informed consent,
previously diagnosed with
organic bowel disease or
positive on the triple faeces
test, used for the detection
of intestinal parasites, not

Eligible patients: 1495. Of these,
843 were enrolled and 810
(54.2%) were included in the
analysis. The median age of
participants was 61 years 54.9%
were female. Organic bowel
disease was present in 141

Index test: A qualitative point of
care test: Clearview One Step Fecal
Occult Blood Test Device, (Inverness
Medical Innovations). The lower
detection limit as stated by the
manufacturer was 6 ug
hemoglobin/ g feces.

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856
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In 2012 (subgroup data) Kok'’s article aimed
to quantify the diagnostic accuracy of 3
biomarker tests (Quantum Blue®
calprotectin quantitative lateral flow assay,
EK-CAL calprotectin ELISA and Clearview One
Step immunochemical faecal occult blood
test device) for the inclusion or exclusion of
organic bowel disease in patients with
persistent (i.e., 22 weeks) lower-abdomen
complaints in primary care.

Other analysis: accuracy of combined faecal
calprotectin & FIT

266 general practices in 2
regions of the Netherlands:
central (Gelderse Vallei) and
south (Oostelijke
Mijnstreek).

Period of recruitment: from
July 2009 through January
2012. When patient referral
outpaced study resources,
every nth case was screened
to keep study participants
representativeness.

(lower-abdomen complaints
present for > 2 weeks plus >
1 of the following: rectal
bleeding, altered defecation
pattern, abdominal pain,
fever, diarrhea, weight loss,
sudden onset in the elderly,
or palpable abdominal or
rectal mass). Recruitment
was at the general
practitioner’s office (19.9%)
or after scheduling at the
endoscopy department
(80.1%).

requiring endoscopy. In
some patients, endoscopy
was scheduled in <1 week so
they could not become part
of the study. Patients not
reached or who refused
participation also were not
included.

patients (17.4%), the majority of
whom had neoplastic disease (37
carcinoma and 49 adenomas),
followed by IBD (37) and
diverticulitis (18). Sixteen patients
had advanced adenomas.
Symptoms: 80.7% abdominal
pain; 43.6% rectal bleeding; 65.5%
change in bowel habit; 29.1%
Diarrhoea; 57.9% constipation;
19.2% weight loss; 5.5% anaemia.

Reference standard: endoscopy
(i.e., colonoscopy or
sigmoidoscopy). Furthermore, all
patients for whom there was an
inconclusive diagnostic reference
procedure were followed for 3
months to establish a definite
diagnosis.

Hogberg, 2016

Aim: to assess the value of a point of care
FIT and a quantitative faecal calprotectin
test in detecting CRC, HRAs and IBD in
primary care.

Secondary aim: to assess the value of
combining these tests with tests for
haemoglobin concentration, iron saturation
and serum ferritin.

Another target: significant colonic lesion
(CRC + HRA +1BD)

Prospective cohort study.

Setting: Primary care, four
health care centres which
provide care for
approximately 29.000 (23%)
inhabitants of the Jamtland
Hérjedalen region of
Sweden.

There is no CRC screening
program.

All patients aged 20 years
and over were eligible for
the study when a physician
ordered a FIT and/or a faecal
calprotectin test during the
period of 30 January 2013—
31 May 2014. Nurses invited
consecutive patients to
participate in the study.

The sample size was
calculated, based on the
hypothesis that there would
be a significant difference in
sensitivity between the
faecal calprotectin test and
the FIT for detecting CRC and
high-risk adenomas.

Not reported.

In total, 510 patients were eligible
for the study, 391 agreed to
participate and 384 returned both
tests. Of these, five died of other
conditions before endoscopy, and
six moved away from the area
during the 2-year follow-up, thus,
373 (73.1%) patients (median age
63.0 years, 64.6% women) were
included in the final analysis. All
patients were symptomatic. 92
(25.3%) of patients consulted with
rectal bleeding, 207 (58%)
abdominal pain, 161 (45.7%)
change in bowel habit,156
(44.7%) diarrhoea, 98 (28.2%)
constipation, 46 (13.5%) weight
loss, 62 (21.0%) anaemia. CRC,
HRA and SCL were diagnosed in 8
(2.1%), 8 (2.1%) and 26 (6.8%)
patients respectively.

Index test: Point of care qualitative
FIT (Actim Faecal Blood; Oy Medix
Biochemica Ab, Finland).

One sample from each of three
consecutive stools.

The cut-off value for a positive
result was set at 50 ng
haemoglobin/ml of faecal solution,
which corresponded to 25-50 Ig
haemoglobin/g faeces according to
the manufacturer. The FIT was
regarded positive when one or
more of three samples showed a
positive result.

Reference standard: colonoscopy
and/or follow up (2 years) through
medical records.

Juul, 2018

Aim: to investigate in a large-scale study the
value of using FIT in general practice on
patients presenting with non-alarm
symptoms of CRC.

Prospective cohort study
based on the establishment
of access to the FIT for
general practitioners in the
Central Denmark Region.

All individuals aged 230
years who presented in
general practice with non-
alarm symptoms of CRC
(change in bowel habits,
abdominal pain, unexplained
anaemia, and unspecific

Individuals aged 240 years
with alarm symptoms: rectal
bleeding, change in bowel
habits >4 weeks, abdominal
pain and iron deficiency
anaemia. Or symptoms
which could be eligible for

During the study period, 3745 FITs
were requested, and 3462 (92.5%)
FITs were included in the
analyses. Of these, 540 (15.6%)
were positive. Diagnostic
investigation was performed in
416 (77.0%) of individuals with a

Index test: OC Sensor DIANA (Eiken
Chemical Company, Ltd, Japan). The
measuring range was 7-200 ug
Hb/g faeces (stated as <7 ug Hb/g
faeces for faecal haemoglobin
concentrations below the detection
limit). Only one FIT per individual

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856
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Another target: significant bowel disease
(CRC +1BD + HRA)

The study took place from 1
September 2015 to 30
August 2016.

symptoms e.g., fatigue or
weight loss). Furthermore,
FIT was recommended as
part of the diagnostic work
up of irritable bowel
syndrome.

urgent referral in the cancer
patient pathway for CRC.
Invalid FIT (2.4%) and
duplicated (5.1%) were also
excluded.

positive FIT and 418 (14.3%) with
a negative FIT. Among all
individuals with a positive FIT, 51
(9.4%) were diagnosed with CRC,
11 with IBD and 62 with HRA. Less
than three (<0.1%) CRCs and 26
(0.9%) cases of SBD (20 IBDs and 6
HRAs) were found among
individuals with a negative test.
Symptoms: 1579 (45.6%)
abdominal pain, 1867 (53.9%)
change in bowel habit, 424
(12.3%) anaemia.

was included (Defined either the
latest performed FIT or the FIT
requested immediately before the
referral to diagnostic investigation).
Cut-off: 10 ug hemoglobin/ g
faeces.

Reference standard: follow up
during 3 months from the day of FIT
request through Danish registers.

Widlak, 2018

Aim: to assess the diagnostic accuracy of FIT,
faecal calprotectin and urinary volatile
organic compounds in patients with lower Gl
symptoms.

Other results: Diagnostic performance of FIT
in combination with faecal calprotectin and
urinary volatile compounds for CRC, high-
risk adenoma and all adenomas.

Single-centre, prospective,
blinded study.

Patients referred from
primary care to tertiary care
with suspected CRC.

Unknown recruitment
period.

Patients with lower Gl
symptoms with suspected
CRC.

Under the age of 18,
pregnant, did not meet the
referral criteria for urgent
review for lower
gastrointestinal symptoms or
had incomplete colonic
examinations were excluded.
834 patients were excluded
for a combination of reasons
including “physical frailty,
iliness, language barriers,
etc.”

Invited: 1850 patients. Of these,
562 (30.4%) patients with
matching urine and stool samples
were included for statistical
analysis. 49% female; Median age
68 (range 29-89). Symptoms:
Altered bowel habit 369 (66%),
Weight loss 87 (15%), Rectal
bleeding 232 (41%), Anaemia 121
(22%), Iron-deficiency anaemia 91
(16%), Abdominal pain 164 (29%).
Of these, 35 were diagnosed with
CRC (6.2%)

Index test: HM-JACKarc (Kyowa
Medex). The lowest detection limit
of this assay for FITis 3 ug /g
faeces.

EIA Calprotectin iluoroimmunoassay
-automated Thermo Fisher
Immuno-Cap 250 analyser (Thermo
Fisher Scientific, Waltham,
Massachusetts, USA).

A commercial gas analysis
instrument [Lonestar (FAIMS),
Owlstone, Cambridge, UK] was used
to analyse VOCs emanating from
the urine samples.

Reference standard: endoscopic or
radiological colonic cross-sectional
imaging.

Turvill, 2018

Aim: To assess the diagnostic accuracy of FIT
and faecal calprotectin for CRC, significant
adenomatous polyps (10 mm or multiple 5
sub-centimetre polyps or with high-grade
dysplasia) and organic enteric disease
(which required secondary care
management: IBD, microscopic colitis,
radiation proctopathy and significant
diverticular disease).

Prospective Cohort study.
Patients referred from
primary care. Period of
recruitment: February 2016
to March 2017. UK; England
(York)

Patients who were referred
through the ‘two-week wait
pathway, fulfilling alarm
criteria for suspected CRC
(NICE NG12 Sections 1.3.1—
1.3.3).

’

Patients under the age of 18,
unbeing able to give
informed consent to
participate in the research
study or who did not return
one or both faecal samples
before investigation.

Invited: 1491; Enrolled 700;
Analysed: 515 (34.5%). 50%
Female. Median age 69 years (IQR
61-76). 18% had a family history
of CRC and 30% were taking
NSAID, antiplatelet therapy or
anticoagulants. 93% of the
referrals were judged to strictly
fulfil criteria for a ‘two-week wait’
suspected CRC referral. 79% of
the patients had a change in

Index test: HM-JACKarc (Kyowa-
Medex Co., Ltd, supplied by Alpha
Laboratories Ltd, Eastleigh SO50
4NU, UK). The manufacturer’s
quoted limit of quantitation of 7 ug
Hb/g faeces was used in this study;
Limit of detection was determined
as 2 ug Hb/g faeces. Cut-off: 12 ug
hemoglobin/ g faeces.

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856



Supplemental material

P S Bk s o s B e B LSRG Y e

Gut

To determine whether repeat or combined
biomarker testing improves diagnostic
accuracy for CRC or clinically significant
disease.

Other analysis: Diagnostic accuracy of a
single FIT for CRC in subgroups of NICE NG12
symptom complexes and demographics.

bowel habit, 36% rectal bleeding,
26% abdominal pain, 18% iron-
deficiency anaemia, 14% weight
loss, 4% abdominal mass and 1%
rectal mass.

Monoclonal Enzyme-Linked
Immuno-Sorbent Assay (EK-CAL
Calprotectin ELISA, Buhlmann)

Reference standard: full
colonoscopy or CT colonography or
a lesser investigation (such as CT
abdomen/pelvis with contrast plus
flexible sigmoidoscopy)

Ayling, 2019

Aim: to study FIT in patients with anaemia
attending a gastroenterology clinic in
Plymouth and to look at an artificial
intelligence learning algorithm
(ColonFlagTM) in these patients, together
with a cohort who had undergone
colonoscopy for iron deficiency anaemia in
London.

One of this cohort of the
study is used. Retrospective
cohort analysis. Patients
recruited in a
Gastroenterology Clinic at
Plymouth, between March
2014 and March 2017, who
had been referred from
Primary Care.

Patients seen in the
Gastroenterology Clinic,
referred from

Primary Care with a low
haemoglobin concentration,
ostensibly secondary to iron
deficiency, on a 2-week wait
cancer pathway

Not reported

Plymouth cohort was compound
by 428 patients. The median age
was 71 and 51.2% were female.
Of these, FIT was performed in
178 patients (41.6%). Seven
(3.9%) and 13 (7.3%) were
diagnosed with CRC and HRA
respectively.

Index test: OC Sensor (Eiken
Chemical Co, Tokyo, Japan).
Cut-off: 10 ug hemoglobin/ g
faeces.

Reference standard: colonoscopy.

Nicholson, 2018

Aim: To compare the diagnostic
performance of guaiac faecal occult blood
testing with FIT.

Another target: significant colonic lesion
(CRC+IBD+polyp > 10 mm)

Retrospective cohort study.
Data & Setting: Consecutive
samples sent to the
laboratory from primary care
in the period January to
March 2016 for investigation
of faecal occult blood in
Oxfordshire, UK (population
of approximately 660,000)

Patients with lower
gastrointestinal symptoms.
Where more than one
sample result was available
for any individual patient,
any positive result within
those samples tested was
considered a positive
outcome on the basis that a
single positive would trigger
referral. Where multiple
samples on a single patient
were collected, these were
on sequential days, which
precluded assessment of
changes in FOB test results
with disease progression.

Not reported

Faecal occult blood testing by
both FIT and guaiac faecal occult
blood was undertaken on 332
samples from 238 patients,
(median age 58 years (range 19—
93); 57% women). Symptoms:
change in bowel habit 59 (24.8%),
abdominal pain /discomfort 45
(18.9%), blood in stools 23 (9.7%),
rectal bleeding 9 (3.5%) and
weight loss 4 (1.7%), anaemia 62
(26.1%) absent / uninterpretable
clinical info (n=46). Significant
colorectal disease was detected in
20 patients, 7 of which had CRC.

Index test: HM-KACKarc (Kyowa
Medex, Tokyo, Japan). The method
had a calibration range of 7 to 450
ug Hb/g faeces. Various cut-off
used: 7; 10; 20 and 50 pg
haemoglobin /g faeces.

Reference standard: clinical and
diagnostic databases were searched
for between 21 and 23 months
following the faecal occult blood
testing for all patients.

Mowat, 2019

Aim: to determine the impact of introducing
quantitative FIT into routine practice within

Single-centre prospective
cohort study. Period of
study: the first calendar year
beginning December 2015.

Patients who consulted
primary care with lower Gl
symptoms.

Not reported but 152
samples (2.7%) were
unsuitable for analysis (most
commonly due to faecal
contamination) in whom 40

A total of 5422 patients submitted
a total of 5660 FIT samples to the
laboratory. 5372 (99.1%) were
included in the final analysis. The
median age of patients was 65

Index test: HM-JACKarc (Kyowa
Medex) with an analytical working
range of 7-400 ug Hb/g faeces.
Results with f-Hb 210 pg/g were
defined as positive.

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856
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primary care on the outcome of patients
presenting with new bowel symptoms.

Another target: significant colonic lesion
(CRC+IBD+polyp > 10 mm) collected from
Digby’s study.

Other results: Cases of colorectal cancer
presenting in patients with f-Hb <10 pg/g
but who had been referred from primary
care on clinical judgement.

NHS Tayside, Scotland (UK).
(population of around
400,000 with approximately
4000 referrals from primary
care to secondary care for
assessment of bowel
symptoms per year).

This population has no
access to guaiac faecal occult
blood tests (out with the
National Bowel Cancer
Screening Programme).
These patients may be
referred to either the direct-
to-test colorectal service or
to gastroenterology.

patients did not complete a
repeat test. Ten patients had
known IBD. In total, 50
patients were excluded from
further analysis.

years (range: 2-99, IQR: 51-75)
and 56.4% were female.

Reference standard: 2848 patients
were referred to secondary care
and colonoscopy was performed in
2141 (39.9%) patients and was
complete in 1447 (26.9%) patients.
Other patients were assessed with
CT colonography, sigmoidum
endoscopy or barium enema) & All
patients were followed through
post hoc anonymised record linkage
with the Scottish Cancer Registry to
identify all incident cases of CRC.

Keenan, 2019

Aim: to compare the accuracy of faecal M2-
PK and FIT in detecting pre-cancerous bowel
lesions and CRC in patients who present in
primary care with bowel symptoms.

Another target: significant colonic lesion
(CRC+Adenoma > 9 mm)

Prospective cohort study.

Setting: Primary care.
New Zealand. Unknown
period of recruitment.

One of the cohorts of the
study was used: this
included patients who
presented to their general
practitioners with bowel
problems and were
subsequently referred for a
faecal immunochemical test
to detect the presence of
faecal haemoglobin.

Not reported

Four patients were
subsequently excluded from
the general practitioner
derived cohort, because
bacterial pathogens were
detected in their samples.

Enrolled: 189. Analyzed: 185
(97.9%). 50.8% female; Median
age (interquartile range): 59 (51—
70). 7 were found to have
evidence of

Significant colonic lesions that
included CRC (n=2), adenomas
greater than 1 cm in size (n=5).

Index test: A qualitative (one-step
membrane cassette) immunoassay
(Ngaio Diagnostics Ltd, Nelson, New
Zealand). This assay detects human
haemoglobin above 50ug of f-Hb
per gram of faeces.

Reference standard: Clinical follow-
up on the patients in the GP cohort

was monitored for a minimum of 12
months after stool collection.

Chapman, 2019

Aim: to evaluate anaemia and

faecal haemoglobin levels as risk
stratification tools in a ‘2 week wait’
pathway, and to assess FIT within an
operational urgent colorectal cancer
pathway in England. Anaemia was defined
as a haemoglobin level below 120 g/l in
women and 130 g/l in men.

Data about FIT as “Rule in” tool.

Another target: significant colonic lesion
(CRC+IBD+HRA + complicated diverticular
disease)

Prospective cohort study.

Recruitment of patients in
primary care setting
between 6 September 2016
and 31 August 2017.
(Nottingham, England, UK)

All patients referred under
the 2 week-wait pathway
from primary care for
suspected colorectal cancer
in the period of study were
included.

Patients referred with rectal
bleeding were excluded from
FIT stratification. Patients
who should be evaluated
through other pathways (not
2ww).

During the study period, 1891
referrals were vetted by the
straight-to-test team and 1106
referrals were deemed suitable
for FIT and were sent kits, 895 OC-
Sensor™ kits were returned
(80.9%), three patients had
incomplete data and one kit was
unanalysable. Finally, 810 (73.2%)
were analysed. The median

age of those referred was 71.7
(62.6-79.3) years. 55.7% were
female. 40 CCR were diagnosed
(4.9%). Symptoms: 58.2% change
in bowel habit, 288 (37.8%)
anaemia.

Index test: OC-Sensor™; Eiken
Chemical Company, Tokyo, Japan.
Various cut-off used: LoD; 10; and
150 pg haemoglobin /g faeces. 4
ugHb/g faeces was the limit of
reliable detectability on the
analyser platform.

Reference standard: all outcomes
were censored on 22 September
2017. Patient data including clinical
outcomes for all 2WW referrals
were recorded on a NUhCLEUS
software system.

D’Souza, 2019

Prospective cohort study.

All symptomatic patients
undergoing colonoscopy

Colonoscopy was performed
for surveillance in 86
patients who were excluded.

800 patients accepted and 384
completed colonoscopy and FIT
(48%). 298 were analyzed. Mean

Index test: HM-JACKarc (Kyowa
Medex/Alpha Labs). Various cut-off
used: LoD; and 10 pg haemoglobin

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856
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Aim: to determine the diagnostic accuracy
of FIT to rule out colorectal cancer in
symptomatic patients, including low risk
patients meeting the NICE criteria (DG30).

Another target: significant colonic lesion
(CRC+IBD+HRA)

Setting: Patients from
primary care referred for
colonoscopy at Croydon
University Hospital between
November 2016 and
October 2017.

who were referred through a
2WW pathway.

age 60.6 years (range 20-90); 198
(51.4%) women. 160 NG12 & 138
DG30 criteria. 33% Iron deficiency
anaemia or change in bowel habit
> 60y; 18% change in bowel habit
< 60vy; 16% rectal bleeding > 50y.

/g faeces. The analytical working
range was 2—-8000 ug Hb/g faeces
(ug/g). The limit of detection of the
assay is 2 pug/g and the limit of
quantification was 10 pg/g.
Reference standard: colonoscopy.

Pin-Vieito, 2020

Aim: To assess the diagnostic accuracy of FIT
in daily clinical practice in primary health
care for CRC diagnosis. To evaluate the
performance of FIT when threshold is
increased from 10 pug Hb/g faeces to 20 ug
Hb/g faeces

Population-based
retrospective cohort study.
Setting: Primary care (real
life data). Two areas of
northern Spain between
2012 and 2016.

Asymptomatic and
Symptomatic patients

aged >18 years who
consulted their general
practitioners who requested
a FIT as part of their medical
treatment

Hospitalization; Secondary
care patients; Regional
screening program; < 18
years old; Patients with a
history of CRC in the 2 years
prior to FIT determination.

Included: n=38,675; Age: (median)
65.2 years; Sex: 54.0% women.
Prevalence CRC: 1.7%;
Information regarding FIT
indication and CRC location was
only available for San Sebastian
(5623 symptomatic patients).

Index test: OC-Sensor (Eiken
Chemical, Tokyo, Japan). cut-off of
10 and 20 ug haemoglobin /g
faeces.

Reference standard: Spanish
Health System’s Hospital

Discharge Records Database (CRC
diagnosis)

Hogberg, 2020

Aim: to evaluate the usefulness of FITs
requested by primary care physicians for
patients with and without histories of rectal
bleeding, in the diagnosis of CRC.

Retrospective cohort study.

Setting: patients recruited in
primary care from 1 January
to 31 December 2015 in the
region of Orebro in Sweden
(population 290,890 on 1
November 2015).

Patients aged > 18 with FIT
results requested by primary
care physicians in the period
of study. Samples registered
within 14 days of each other
were considered as
belonging to the same FIT.
The date of the FIT was set
as the date of the first faecal
sample. If more than one FIT
had been provided during
the year, the first FIT was
registered only. The FIT was
considered as positive if one
or more of the samples
tested positive.

Not reported

5683 patients (Median age 64
years, 59.9% women, 107 (1.9%)
CRC) provided FITs with 1-8
samples. Three sample FITs were
provided by 4232 patients (60.7%
women, median age 62 years, 79
(1.9%) CRC). Information about
rectal bleeding was available for
2404 patients, of which 2027
(84.3%; 62.0% women, median
age 58 years, 59 (2.9%) CRC)
provided three-sample FITs. In
total, rectal bleeding was
registered for 606 (29.9%) of the
2027 patients with three-sample
FITs who had 26 (4.3%) CRCs.

Index test: Actim Fecal Blood (Oy
Medix Biochemica AB, Finland).

Cutoff: 50 ng haemoglobin/ml of
faecal solution corresponding to
25-50 pg haemoglobin/g faeces.

Reference standard: patients with
CRC within 2 years after their FIT
date were identified from the
Swedish Cancer Register.

Ayling, 2020

Aim: to audit a new FIT service for primary
care for use in symptomatic patients at low
risk of CRC, focusing on the indication for
request and referral for diagnostic tests as
recommended in NICE guidance.

Prospective cohort study.

Setting: Primary care.
Period: between 1 April and
30 September 2019.
Newham, Tower Hamlets
and Waltham Forest
(combined population of
about 950,000 years and 128
Primary Care practices).

All patients with samples
that were analysed between
1 April and 30 September
2019 were included.

Not recorded

309 samples (25.7%) were
not able to be analysed; 17
samples were unlabelled, 37
were grossly overfilled with
contamination of the
collection device, 227 were
in screw top pots rather than
specimen collection devices
and 13 requests had no
accompanying sample.

Enrolled: 1203, of these, FIT
analysis was performed in 894
(74.3%) patients (median age 60
years, range 23-98; 55.7%
women), 209 (23.4%) patients
were younger than 50 years of
age. Eight (0.9%) CRC were
diagnosed.

Index test: OC-Sensor (Eiken
Chemical, Tokyo, Japan) cut-off of
10 pg haemoglobin /g faeces. The
lower limit of quantification was 4
ug/g. The upper analytical limit was
200 pg/g and samples with a
concentration above this were
reported as >200 ug/g.

Reference standard: CRC and other
diagnoses were determined by
reviewing clinical notes and
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endoscopy, histology and radiology
report.

Nicholson, 2020

Aim: to assess the diagnostic performance
of FIT to detect serious bowel disease based
on age-group, gender and FIT threshold.

Another info: to describe FIT negative cases
of colorectal cancer and the effect of
adjusting the period of follow-up on
diagnostic accuracy measures for colorectal
cancer using FIT 210 ug Hb/g faeces

Retrospective cohort study.

Setting: primary care.
Oxfordshire (population of
approximately 660 000),
England,UK.

Period of study from March
2017 to March 2020.

Consecutive FIT samples sent
to Oxford University
Hospitals Trust clinical
biochemistry laboratory
from primary care for adults
(>18 years old) during the
period study.

Where more than one
sample result was available
for any individual patient,
any positive result within
those samples tested was
considered a positive
outcome on the basis that a
single positive would trigger
referral.

Not described.

“Although ‘high-risk’
symptoms qualifying for
urgent colonoscopy were
noted in the clinical details,
such as weight loss or
anaemia, it can be assumed
that GPs assessed these
cases to be lower risk and
not to qualify for fast-track
referral and that GPs
required additional
information to guide their
management.”

A total of 14,487 consecutive FITs
were conducted for 12,509
patients, of these 9896 (79.1%)
patients had at least 6 months of
follow-up. The median age was 60
years and 58.6% were women.
Patients commonly presented
with combinations of clinical
features: change in bowel habit
(50.6%), anaemia (28.2%),
abdominal pain (25.2%), blood in
stools (19.7%) and iron deficiency
(12.2%). CRC and Significant
colorectal disease was detected in
105 (1.1%) and 682 (6.9%) of
patients, 373 (3.8%) large >10 mm
or high-grade dysplastic polyps
and 204 (2.1%) had bowel
inflammation.

Index test: HM-JACKarc (Hitachi
Chemical Diagnostics Systems Co.,
Ltd). The method had a calibration
range of 7-450 ug Hb/g faeces
and immunoassay reproducibility,
assessed across 12 months was
between 4.5% and 8.7% when
expressed as a percentage
coefficient of variation. Multiple
cut-offs used (7, 10, 20, 50, 100,
120 and 150 pg haemoglobin / g
faeces

Reference standard: clinical

and diagnostic databases were
searched for evidence of cellular
pathology for up to 36 months
following the FIT test for all
patients.

D’Souza, 2020

Aim: To assess whether FIT could be used to
select patients with suspected colorectal
cancer symptoms for urgent investigation.
The primary outcome measure was to
identify a suitable faecal haemoglobin cut-
off that would maximise sensitivity for CRC.
The secondary outcome measures were to
establish the diagnostic accuracy of FIT for
CRC and other serious bowel disease at
different faecal haemoglobin cut-offs, and
investigate the impact of other variables,
such as age, sex, ethnicity and deprivation.

Multicentre, double-blinded
diagnostic accuracy study
using patients referred from
primary care to 50 National
Health Service (NHS)
hospitals across England
between October 2017 and
December 2019.

Patients referred from
primary care with symptoms
of suspected CRC meeting
NICE referral criteria under
the 2WW pathway and who
were triaged by secondary
care clinicians to
investigation by
colonoscopy. Patients
referred urgently on a 2WW
pathway without meeting
NICE criteria due to clinical
concerns were classified as
‘others’ and included in the
analysis.

Patients were not included if
they did not return a suitable
for analysis FIT sample or did
not have a complete
colonoscopy unless due to
CRC or withdrew consent.
Patients due to undergo
colonoscopy within 3 days of
identification were not
invited to participate in

the study, as there would
not have been sufficient time
to return a sample.

FIT samples that were
performed after the
colonoscopy were not
included in the study.

Invited: 21,126 patients;
Complete FIT and colonoscopy
outcomes were available for
9,822 (46.5%) patients (median
age 65.0 years, 54.9% women).
Ethnic groups: white (75.9%),
other (11.2%) and Asian (6.3%).
The median deprivation index
score was 6.0. High-risk symptoms
meeting NG12 criteria (73.2%),
low-risk symptoms meeting DG30
criteria (21.4%) or other
symptoms warranting urgent
referral (6.4%). CRC and SBD (CRC,
HRA or IBD) was detected in 3.3%
and 11.9% of patients.

Index test: HM-JACKarc (Hitachi
Chemical Diagnostics Systems,
Tokyo, Japan, supplied by Alpha
Labs, Eastleigh, Hants,

UK). The analytical working

range is 7-400 pg/g. The limit of
detection (LoD) of the assay is 2
ug/g and the limit of quantitation is
7 ug/g. Cut-off LoD, 10 and 150 pg
Hb/g faeces.

Reference standard: colonoscopy.

Mc Sorley, 2020

Aim: to examine the yield of CRC in patients
who 1) underwent colonoscopy across three
Scottish NHS Boards after referral from

Retrospective audit of data
from three cohorts. Some
data were prospectively
collected as part of Mowat’s
study published in 2019.

Patients who had undergone
colonoscopy because of a
primary care referral with
lower Gl symptoms
(including rectal

Patients without a FIT
result, who had undergone
colonoscopy without
submitting a previous FIT,
had not undergone

A total of 4841 patients were
included. Of these, 266 (5.5%)
were diagnosed with CRC. NHS
Tayside included 1447 patients
(with a median age of 66, 52.7%

Index test: HM-JACKarc (HM-
JACKarc, Hitachi Chemical
Diagnostics Systems Co., Ltd, Tokyo,
Japan). Limit of detection (LoD) of 2
ug/g, a limit of quantification (LoQ)
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primary care with lower gastrointestinal
symptoms and 2) had submitted a FIT at the
time of referral.

Primary care setting. Three
Scottish NHS Boards: The
period of data collection was
between December 2015
and December 2016 (12
months) in Tayside, June
2018 and December 2019
(18 months) in Fife and
September 2018 and January
2019 (5 months) in Greater
Glasgow and Clyde.

bleeding) and had an
associated FIT result were
included. All categories of
urgency of referral were
included.

colonoscopy following a FIT,
or had been investigated by
other methods such as CT
colonography were not
included in the analysis.

women, of whom 92 (6.4%) were
diagnosed with CRC). NHS Fife
included 2082 patients (median
age 65; 54.0% women, of whom
125 (6.0%) were diagnosed with
CRC). NHS Greater Glasgow and
Clyde included 1312 patients
(median age 60, 56.4% women, of
whom 49 (3.7%) were diagnosed
with CRC).

of 7 ug/g and an upper
measurement limit of 400 pg/g.
Multiple cut-offs used (10, 20, 50,
100, 150, 200, 250, 300, 350 and
400 pg haemoglobin / g faeces

Reference standard: colonoscopy

Khan, 2020

Aim: to assess the diagnostic

accuracy of FIT for CRC in symptomatic
patients referred by local primary care
physicians via the 2-week-wait pathway.
Secondary aims were to assess the
diagnostic accuracy of FIT in

detecting high-risk polyps and to evaluate
the impact on FIT results of using digital
rectal examination to obtain stool samples.
Other results: Cases of colorectal cancer
presenting in patients with f-Hb <10 pg/g
reported on Cunin’s study.

Single-centre prospective
and blinded study
undertaken at East Sussex
Healthcare NHS Trust,
England, UK.

The period of study was from
August 2017 to August 2018.

Patients with bowel
symptoms, referred via the
2-week-wait CCR pathway.

72 patients were excluded.
45 (63%) were deemed unfit
for further investigation, 17
(24%) declined further
investigation, nine (13%) had
not completed investigation
at the time of analysis, and
one (1%) had no stool for
analysis on digital rectal
examination.

Enrolled 1000 patients, of these,
928 (92.8%) patients (59.5%
female; median age 72) were
included in the final analysis.
Change in bowel habit 609
(65.6%), Anaemia 189 (20.4%),
Intermittent rectal bleeding 94
(10.1%), Weight loss 70 (7.5%),
Abdominal pain 69 (7.4%),
Abdominal mass 29 (3.1%), Rectal
mass 21 (2.3%),

FOB test-positive 2 (0.2%).

Index test: HM-JACKarc (Kyowa
Medex and Alpha Laboratories,
Eastleigh, UK). Minimum and
maximum reported values were 0-0
and > 450 pug Hb/g faeces
respectively. Cut-off 10 ug Hb/g
faeces.

Reference standard: Definitive
diagnostic investigations performed
depending on the patient’s fitness
status and willingness. Colonoscopy
(68.4%); Colon TC (16.9%);
Sigmoidoscopy + Plain CT (14.7%)

Bailey, 2020

Aim: to evaluate the impact of general
practitioner access to FIT and Rapid
Colorectal Cancer Diagnosis. Retrospective
audit of FIT results, CRC outcomes and
resource utilization before and after
introduction of FIT in Primary Care.

Another info: objective criteria to define
different cut-offs based on clinical data. Rule
in criteria.

Retrospective Cohort study.
Setting: primary care,
Nottingham, England, UK.
Period of study from
November 2017 — December
2018

All patients that were
subject of a FIT request
between 7th November 2017
and 31st December 2018.

Requests mentioning rectal
bleeding were rejected
(4.0%). Duplicate requests
(1.4%) and patient who did
not return their kit within 14
days (9.6%) and kits not
suitable for analysis (0.5%).

6747 general practitioner FIT test
requests yielded 5733 (89.8%) FIT
results, (56% female, mean age
67.4 years) of which 4082 (71.2%)
were <4.0 mg Hb/g faeces, 579
(10.1%) were 4.0-9.9 mg Hb/g
faeces, 836 (14.6%) were 10.0-
149.9 mg Hb/g faeces, and 236
(4.1%) were >150.0 mg Hb/g
faeces.

Index test: OC-Sensor™; Eiken
Chemical Company, Tokyo, Japan.
Multiple cut-offs used (4, 10 and
150 ug haemoglobin / g faeces

Reference standard: Various
datasets were used to evaluate
diagnoses of CRC previously
recorded with a censor date of 31st
December 2018. NUH Trust data,
electronic patient records and
NUCLEUS data were used for
cross-checking and data validation.

Hogberg, Nov 2020

Population-based cohort
study using electronic health

Patients aged >18 years, for
whom FITs had been
requested and test results

Not reported

15789 patients with three FIT
samples (60.9% female; median
age 65 years); 304 (1.9%) were

Index test: Actim Fecal Blood (Oy
Medix Biochemica AB, Finland) in
Orebro; cut-off: 25-50 ug/g faeces.
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Aim: To evaluate the usefulness of
qualitative FITs requested for symptomatic
patients in primary care, alone and
combined with findings of anaemia and
thrombocytosis, in the diagnosis of CRC.

Another information: calculated the
accuracy of FIT using one and two years as
follow up period

records and data from the
Swedish Cancer Register.
Five Swedish regions
(Jamtland Harjedalen,
Kronoberg, Vasterbotten,
Vasternorrland and Orebro;
Period of study from 1
January 2015 to 31
December 2015.

had been registered in
primary care in the study
period.

diagnosed with CRC within 2
years.

Analyz FOB (LumiraDx AB, Sweden)
in Kronoberg, Vasterbotten, and
Vasternorrland; cut-off level: 2 pg/g
faeces. Chemtrue FOB Test
(Chemtron Biotech Co Ltd, China) in
Jamtland Harjedalen; 40 ng/ml
faecal solution (ug/g not available).
Diaquick FOB (Dialab GmbH,
Austria) in Kronoberg; cut-off 5
ug/g faeces.

Reference standard: Swedish
Cancer Register

Laszlo, 2020

Aim: To evaluate the ability of quantitative
FIT to rule out colorectal cancer for patients
who present to primary care with ‘high risk’
symptoms defined by national guidelines for
urgent referral for suspected cancer (NICE
NG12).

Another reported data: clinical features and
location of tumour in the 15 patients
diagnosed with colorectal adenocarcinoma
who had f-Hb <10 pg/g.

Prospective multi-centre
observational study (24
hospitals in England and 59
general practices in London)
between April 2017 and
March 2019.

Adult patients with
abdominal symptoms that
merited an urgent referral to
the NG12 CRC pathway
referred from primary care.

Patients < 16 years and
people were unable to
understand instructions.

Patient characteristics were
similar between the 3596
patients who were included
in the analyses and

the 1055 who were excluded
because their cancer
outcome was unknown by
the study team.

Recruited: 4676 patients;
Included: 3596 (76.9%) patients
(Median age 67 years; 53% were
female) Of these, 78% had
colonoscopy. CRC: 90 (2.5%), 7
(0.2%) had other cancers; 99%
were recruited in secondary care.
Symptoms: Change of bowel habit
1835 (51%), rectal bleeding 970
(27%), anaemia 684 (19%),
abdominal pain 427 (11.9%) and
weight loss 312 (8.7%).

Index test: OC-Sensor™; Eiken
Chemical Company, Tokyo, Japan.
LoD 4 pg/g. Upper analytical limit
200 pg/g.

Multiple cut-offs used (4, 6, 10, 20,
50, 80, 100, 120, 150 and 200 pg
haemoglobin / g faeces
Reference standard: patient
examination reports (colonoscopy
77.7%, colono TC 18.3%,
sigmoidoscopy 7.5%, CT 0.1%,
other/missing 0.4%) were verified
by researchers.

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

Supplementary Table 2. Results of bivariate meta-regression with covariates at the 10ug Hb/

g of feces
Covariate Studies (n) Sensitivity (95% ClI) P Value Specificity (95% Cl) P Value
FIT Brand
¢ OC-Sensor 8 0.88 (0.81 — 0.95) 0.84 (0.78 — 0.90)
0.07 0.00
¢ HM-JACKarc 7 0.86 (0.78 — 0.94) 0.84 (0.78 - 0.91)
CRC prevalence
e <3%CRC 8 0.86 (0.78 — 0.93) 0.87 (0.82-0.92)
0.01 0.01
e 23%CRC 7 0.89 (0.82 —0.96) 0.81 (0.74 —0.88)
Recruitment
e PCF 9 0.87 (0.80 — 0.94) 0.85 (0.80 - 0.91)
0.03 0.01
« CU 6 0.88 (0.80 — 0.95) 0.83 (0.75-0.90)
Reference Standard
. Follow-up 8 0.86 (0.79 — 0.94) 0.86 (0.81 - 0.91)
0.02 0.01
e Colonoscopy 7 0.88 (0.81 — 0.95) 0.82 (0.75-10.89)

CRC, colorectal cancer; CU, colonoscopy unit; PCF, primary care facility
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SUPPLEMENTARY FIGURE LEGENDS AND FOOTNOTES

Supplementary Figure 1. Hierarchical summary receiver-operating characteristic curves for
colorectal cancer detection by cut-off value using all available studies (top) and after

removing outliers (bottom).
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(A & E) cut-off value at limit of detection; (B & F) cut-off value at 10 ug Hb/g faeces; (C & G) cut-off
value at 20 ug Hb/g faeces; (D & H) cut-off value at 150 ug Hb/g faeces.
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Supplementary Figure 2. Fagan homograms used to calculate post-test probabilities based
on different scenarios defined by colorectal cancer prevalence and faecal immunochemical
test cut-off value.
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A-E: These scenarios are defined by colorectal cancer prevalence of 1%,2%,3%,4% and 5%
respectively and faecal immunochemical test for haemoglobin accuracy at 10 ug Hb/g faeces; H-J:
These scenarios are defined by colorectal cancer prevalence of 1%,2%,3%,4% and 5% respectively
and faecal immunochemical test for haemoglobin accuracy at 20 ug Hb/g faeces; K-O These
scenarios are defined by colorectal cancer prevalence of 1%,2%,3%,4% and 5% respectively and

faecal immunochemical test for haemoglobin accuracy at 150 ug Hb/g faeces
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Supplementary Figure 3. Funnel scatterplot to evaluate publication bias for studies using
different cut-off values to detect colorectal cancer.
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Symmetry suggests absence of publication bias. OR diagnostic odds ratio. (A) cut-off value at limit
of detection; (B) cut-off value at 10 ug Hb/g faeces; (C) cut-off value at 20 ug Hb/g faeces; (D) cut-
off value at 150 ug Hb/g faeces.
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Text S1 - Checklist of items to include when reporting a systematic review or meta-analysis

Section/topic # Checklist item Reported on page #

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; 2
study eligibility criteria, participants, and interventions; study appraisal and synthesis methods;
results; limitations; conclusions and implications of key findings; systematic review registration
number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 4

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, 4
interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if NA
available, provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., 5
years considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study 5 & Appendix1
authors to identify additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such Appendix 1
that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 5 Figure 1 Appendix 2
and, if applicable, included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in 6

duplicate) and any processes for obtaining and confirming data from investigators.
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Section/topic # Checklist item Reported on page #
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 6 Appendix 2
assumptions and simplifications made.
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of 6
studies whether this was done at the study or outcome level), and how this information is to be used in
any data synthesis.
Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 5
Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including 6
measures of consistency (e.g., 1) for each meta-analysis.
Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication | 6
bias, selective reporting within studies).
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta- 6
regression), if done, indicating which were pre-specified.
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with 8 & Figure 1
reasons for exclusions at each stage, ideally with a flow diagram.
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 9-10& Table1l &
follow-up period) and provide the citations. Supplementary table
1-2
Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome-level assessment (see 10 & Figure 2 &
Item 12).
Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary Appendix 3
data for each intervention group and (b) effect estimates and confidence intervals, ideally with a
forest plot.
Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of Table 2 & Appendix 3
consistency. & Supplementary
Table 2 & Figure 3
Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). Figure 2
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Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta- Table 2 &
regression [see Item 16]). Supplementary Table
2 & Figure 3
DISCUSSION
Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; 15
consider their relevance to key groups (e.g., health care providers, users, and policy makers).
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., 15-16
incomplete retrieval of identified research, reporting bias).
Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications | 17-18
for future research.
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); NA

role of funders for the systematic review.

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

Pin-Vieito N, et al. Gut 2021;0:1-11. doi: 10.1136/gutjnl-2021-324856



