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SCIENTIFIC SUMMARY: QUANTITATIVE FAECAL IMMUNOCHEMICAL TESTS TO GUIDE COLORECTAL CANCER

Scientific summary

Background

Early diagnosis and treatment of colorectal cancer (CRC) in people presenting to primary care with symptoms can
improve survival and cure rates. The introduction of the National Institute for Health and Care Excellence (NICE)
National Guideline 12 (NG12) in 2015 to expand symptoms-based criteria for referral to secondary care led to an
increase in the number of urgent 2-week wait (2WW) suspected cancer pathway referrals, but no corresponding
increase in the proportion of patients investigated through 2WW who had cancer. This has led to pressure on
colonoscopy capacity and to long waiting times in some areas of the UK, especially in the non-urgent [18-week wait
(18WW)] referral pathway.

Quantitative faecal immunochemical tests (FITs) are designed to detect occult (small amounts) of blood in stool samples
(faecal haemoglobin) using antibodies specific to human haemoglobin. They are currently used in patients with low-

risk symptoms in primary care [as described in NICE Diagnostics Guidance 30 (DG30)], but not in patients with high-/
medium-risk symptoms as defined in NG12, who are instead referred directly to secondary care. There is evidence that
FITs are a better predictor of CRC risk in patients than symptoms alone and could result in fewer referrals of people
without CRC to the 2WW pathway. Therefore, triage with FITs for all patients could avoid unnecessary referrals, patient
anxiety, time off work and loss of economic productivity, and rare adverse events associated with colonoscopy such

as bleeding, perforation and death. Those who are likely to have CRC could be prioritised more effectively, potentially
reducing time to diagnosis. The released colonoscopy capacity could allow non-urgent referrals to be seen more quickly.
The extent to which colonoscopy capacity is released and time to diagnosis is affected will depend in part on the
threshold used to define a positive FIT result, with a higher threshold resulting in fewer referrals but a greater chance of
missing disease.

Objectives

The decision problem in the NICE scope was ‘What is the most clinically and cost-effective way to use quantitative FITs
to reduce the number of people without significant bowel pathology who are referred to the suspected cancer pathway
for CRC, taking into consideration potential colonoscopy capacity constraints for urgent and non-urgent referrals?’ Eight
FITs were within the scope of the assessment, namely HM-JACKarc, FOB Gold, OC-Sensor, NS-Prime, IDK TurbiFIT, IDK
Hemoglobin ELISA (IDK Hb), IDK Hb/Hp complex ELISA (IDK Hb/Hp) and QuikRead go.

The decision problem was addressed through a systematic review of evidence relating to the accuracy of the tests, a
statistical synthesis to pool data across studies, and an economic model that aimed to estimate the cost-effectiveness
of FIT strategies based on diagnostic accuracy, the number of colonoscopies undertaken and the impact on time to
diagnosis.

Methods

Clinical evidence review methods

Searches were conducted across four databases and six registries in December 2022. The titles and abstracts of records
retrieved were screened by one reviewer, with the first 20% checked by a second reviewer before the remainder were
screened. Records for which the full text was obtained were checked for inclusion by two reviewers. Data extraction
and quality assessment were conducted by one reviewer and checked by a second. Study quality was assessed using
quality assessment of diagnostic test accuracy studies version 2.

As no randomised controlled trials were identified, studies were included if they reported the diagnostic test accuracy
of FIT in patients presenting to primary care, or referred from primary care, with signs or symptoms of CRC. Studies
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reporting data for ‘dual FIT’, whereby patients are asked to provide two samples from different bowel movements, were
also included. All thresholds for defining a FIT were eligible for inclusion. The reference standard was not restricted

but expected to comprise colonoscopy, computed tomography colonography (CTC), other imaging tests or records
follow-up. Studies were also subgrouped according to several patient characteristics (anaemia, age, sex, ethnicity and
medication or other blood disorders that might affect FIT). Test failure rates, uptake of FITs, time to colonoscopy, time
to diagnosis and patient-reported outcomes such as health-related quality of life, preference and anxiety were also
sought.

The statistical synthesis pooled estimates of sensitivity and specificity at all reported diagnostic thresholds and
provided summary estimates at all possible thresholds within the observed range. Studies were synthesised for each
test separately. Sensitivity analyses investigated the effects of population type and reference standard, where data
allowed.

Cost-effectiveness methods

A mathematical model was developed to simulate the experiences of patients presenting to primary care with
symptoms of CRC. Three interventions were evaluated: intervention 1, the use of a single FIT threshold to determine
whether a person would be referred to the 2WW pathway or follow the safety-netting pathway; intervention 2, the
use of two thresholds to determine if a patient would be referred to the 2WW pathway, be referred to a intermediate
pathway or follow the safety-netting pathway; and intervention 3, which represented current practice, whereby all
patients at NG12 high/medium risk were referred to the 2WW pathway and the remainder received a FIT and were
subsequently assigned to the 2WW pathway or the safety-netting pathway. For the purpose of the economic model,
patients receiving safety netting took one of four possible pathways: referral to the 2WW pathway due to ongoing
clinical concerns, referral to non-urgent referral pathway (18 WW), watchful waiting, or being offered a second FIT
(repeat FIT).

The model was populated by published literature (synthesised where appropriate), Grey Literature, estimates provided
by clinical experts and costs of FIT reported by the relevant companies. An initial decision tree model was used to
categorise patients in terms of their true underlying disease status, whether NG12 high/medium risk or DG30 low risk
for intervention 3, and whether a FIT result was true positive, false positive, true negative or false negative. Following
this, state-transition models were used to model patient survival, costs incurred and quality-adjusted life-years (QALYs)
gained. The model assumed that the proportional reduction in the total number of patients referred to the 2WW

and 18WW pathways would translate directly into an equivalent proportional reduction in time before diagnosis for
patients in these pathways.

Outputs from this model included the life-years gained, QALYs and costs associated with each FIT strategy, the
number of 2WW and 18WW referrals, the numbers receiving repeat FIT and allocated to the watch and wait pathway,
the number of colonoscopies undertaken, and the mean time to a diagnosis of CRC, advanced adenomas (AAs) and
inflammatory bowel disease (IBD). To explore cost-effectiveness, incremental net monetary benefit (iNMB) was used as
it allowed an easy comparison between FIT strategies that varied both by the specific FIT brand and by the threshold(s)
used to denote a positive, intermediate (in intervention 2) or negative FIT result.

Thirteen scenario analyses were performed, explored the impact of (1) decreasing the underlying times before diagnosis
associated with current care; (2) increasing the underlying times before diagnosis associated with current care; assuming
the loss of a full day’s health (3) for people receiving a colonoscopy or (4) for every month of delay associated with a
definitive diagnosis for those in the 2WW or 18WW pathways and also for those with underlying bowel disease not

in these pathways to account for patient anxiety while undiagnosed but with symptoms; (5) assuming the use of dual
FITs; (6) setting the prevalence of AAs and IBD to zero; (7) using a lower return rate for FITs; (8) assuming an alternative
diagnostic accuracy of current FITs in low-risk patients in intervention 3; (9) an increase in general practitioner resource
required for patients in the watch and wait and repeat FIT pathways without underlying disease from 1.9 appointments
to 2.9 appointments; (10) assuming a lower price associated with FITs used in intervention 3; and (11) assuming FITs to
have perfect accuracy (sensitivity and specificity = 1.0) and return rate of 100%, to test an extreme scenario in which no
patients are missed by test or wrongly sent to 2WW,; and (12) reduction in and (13) increase in the prevalence of CRCs,
AAs and IBD by 50%.

Copyright © 2025 Harnan et al. This work was produced by Harnan et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care. This is an
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Results

Clinical evidence results
Forty-nine studies were included in the review, across all tests and all subgroups and outcomes.

There were risk of bias and/or applicability concerns with all the studies. Studies recruiting in secondary care generally
scored as being at high risk of bias for patient selection, as some primary care patients were not recruited, and studies
recruiting in primary care generally scored as being at high risk of bias for the reference standard, as not all patients
received colonoscopy or CTC. Various other sources of bias were also noted.

As there was only a small number of head-to-head comparative studies, comparative test accuracy was not formally
quantified. Considering a threshold of 10 ug/g, the results for sensitivity and specificity, respectively, were as follows:
HM-JACKarc (n = 16 studies), 89.5% [95% credible interval (Crl) 84.6% to 93.4%] and 82.8% (95% Crl 75.2% to 89.6%);
OC-Sensor (n = 11 studies), 89.8% (95% Crl 85.9% to 93.3%) and 77.6% (95% Crl 64.3% to 88.6%); and FOB Gold

(n = 3 studies), 87% (95% Crl 67.3% to 98.3%) and 88.4% (95% Crl 81.7% to 94.2%). No synthesis was conducted for
QuikRead go, NS-Prime or IDK tests, as there was only one study for each. The estimates of sensitivity and specificity at
10 ug/g, respectively, were as follows: QuikRead go, 92.90% [95% confidence interval (Cl) 68.5% to 98.7%] and 70.10%
(95% Cl 66.1% to 73.8%); and NS-Prime, 71.40% (95% Cl 35.9% to 91.8%) and 83.60% (95% Cl 78.2% to 87.9%). The
study of IDK Hb and IDK Hb/Hp only reported data at 2 pug/g, and the sensitivity and specificity were calculated as
follows: IDK Hb 87% (95% Cl 84.4% to 89.6%) and 88.1% (95% Cl 85.6% to 90.6%); and IDK Hb/Hp, 82.6% (95% Cl
79.6% to 85.6%) and 80.8% (95% Cl 77.7% to 83.9%). No diagnostic test accuracy data that met the inclusion criteria
for the review were found for the combined use of IDK Hb + Hb/Hp or for IDK TurbiFIT tests.

The sensitivity analyses showed that the results were similar when studies were subgrouped according to population
type (all patients presenting to primary care, high-risk patients, low-risk patients) and when subgrouped according to
the reference standard used, as the credible intervals overlapped.

Four studies reported data using a dual FIT strategy. Where both were reported, the sensitivity was higher but
specificity lower using dual FIT (either FIT positive) than when using only the first FIT result.

The three included comparative diagnostic test accuracy studies concluded that there were some differences between
tests, but none concluded whether (and what) different FIT cut-off values would be required for each test.

Across patient characteristic subgroups (anaemia, n = 11 studies; age, n = 3 studies; sex, n = 3 studies; and people
taking medications that may affect FIT results, n = 3 studies), evidence was limited and sometimes inconsistent. It
was not possible to conclude what or whether different FIT thresholds may be required. No studies were identified
according to ethnicity or for people with other blood disorders that may affect FIT results.

Eight studies reported data on the accuracy of FITs for AAs and IBD. Uncertainty was high, with a large amount of
heterogeneity between studies.

Eleven studies reported test failure rates largely between 2% and 5%. The non-return rate in the study most closely
matching the decision problem was 9.4%. For dual FIT, non-return rates appeared generally higher.

Two studies reported patient perspectives. The authors concluded that most patients found FIT acceptable, but
strategies are needed to engage patients with more negative views of FIT, and shared decision-making should be
considered for patients dissatisfied with relying on a negative FIT result. Generalisability may have been affected by the
fact that all patients included had been referred to secondary care.

One study reported on the impact of sociodemographic factors on FIT return rates and found higher return rates for
female patients than for male patients, for patients aged = 65 years than for those aged < 65 years, for White patients
than for patients in Asian, Black and mixed/other ethnicity groups, and for the least socioeconomically deprived quintile
than for all other quintiles. Suggested strategies for addressing demographic differences in FIT return rate included
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following up after FIT non-return, using multiple languages, using shared decision-making and providing patient
counselling to address concerns.

Cost-effectiveness results

For the vast majority of FIT strategies, the INMB was positive compared with current care regardless of the cost-
effectiveness threshold used, or whether one or two thresholds were used. These conclusions were robust to the
sensitivity analyses undertaken. The iNMBs were typically in the range of £200-350 per patient, driven by the
reduction in the costs of colonoscopy, although there was a slight decrease in patient health predominantly attributable
to patients who had a false-negative FIT result and who would have received a colonoscopy under current practice. A
robust estimation of with which FIT brand and at which threshold(s) the iNMB was highest was not achievable given the
uncertainty in model parameters and in the inherently simplified modelling structure.

Discussion

The systematic review identified diagnostic test accuracy data for seven of the nine tests. Only one relatively small

(n analysed < 700, CRC events < 25) study was identified for each of QuikRead go, NS-Prime, IDK Hb and IDK Hb/
Hp. The statistical synthesis produced summary estimates of sensitivity and specificity across all possible thresholds
where data allowed. There were insufficient data to statistically synthesise the comparative diagnostic test accuracy
between tests. Dual FIT studies were identified for only three tests (HM-JACKarc, OC-Sensor and QuikRead go). There
were insufficient and inconsistent data relating to patient characteristics (anaemia, age, sex, ethnicity, medication

that might affect FITs, other blood disorders that might affect FITs), and no conclusions could be drawn on whether
different thresholds should be used. FIT was found to be generally acceptable, but return rates may differ according

to sociodemographic factors, and interventions may be needed to improve uptake. There were limitations to both the
evidence base and the systematic review that should be taken into consideration when interpreting the evidence.

For all FIT brands there are strategies with which the iINMB is positive compared with current care, although all are
associated with a slight decrease in patient health. The exact brand of FIT and threshold(s) that generate the greatest
iNMB (at a selected threshold) could not be robustly determined due to the similarity of INMB values, parameter
uncertainty and the possibility of omissions from the model structure.

Suggested research priorities

Research priorities include investigating the comparative diagnostic test accuracy between tests, and whether different
thresholds are required for patients with characteristics that may affect FIT accuracy. Consideration should be given
when designing studies to the patient population recruited and the reference standard used as analyses were not
conclusive regarding the impact of these factors.

Study registration

This study is registered as PROSPERO CRD42022383580.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Evidence Synthesis programme
(NIHR award ref: NIHR135637) and is published in full in Health Technology Assessment; Vol. 29, No. 46. See the NIHR
Funding and Awards website for further award information.
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