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The faecal immunochemical test in low
risk patients with suspected bowel cancer

ABSTRACT

The National Institute for Health and Care Excellence produced guidance
recommending use of the faecal immunochemical test in patients with low risk
symptoms for colorectal cancer. At a cut off of 10 ug haemoglobin per gram of
faeces, the National Institute for Health and Care Excellence estimated that the
sensitivity of the faecal immunochemical test to detect colorectal cancer ranged
from 89% to 100%. The authors evaluated the evidence and noted that the data
for the use of the faecal immunochemical test were extrapolated from all comers

including high risk patients. Data on low risk patients were scarce and weak.
Furthermore, faecal immunochemical test results vary by age, sex, deprivation,
ethnicity and symptoms. Large national cohort studies are currently underway
investigating the role of the faecal immunochemical test in the English population.
Clear clinical pathways and rigorous safety netting are essential and should be
part of implementing these guidelines to avoid missed cancers.

n July 2017 the National Institute for Health and Care

Excellence released its diagnostic guidance DG30 on

the use of the faecal immunochemical test in patients

with symptoms who are at ‘low risk’ for colorectal

cancer (National Institute for Health and Care
Excellence, 2017). This article evaluates the evidence cited
in DG30 that updated the previous NG12 guidance from
2015 (National Institute for Health and Care Excellence,
2015), and also assesses the impact of implementation
which could overwhelm endoscopy services and could lead
to missed cancers unless rigorous and closely monitored
safety netting is put in place.

Colorectal cancer and the 2-week-wait pathway
Colorectal cancer is the third most common cancer in the
UK. In 2015, 41 804 new cases of colorectal (also known
as large bowel) cancer were diagnosed (Cancer Research
UK, 2018). The NHS constitution gives patients the right
to be seen by a specialist within 2 weeks of GP referral if
cancer is suspected and symptoms meet specific criteria.
In 2014-15, 262745 patients were referred on the 2-week
wait pathway with suspected colorectal cancer, of whom
93.5% were seen within 14 days (NHS England, 2016).
The 2-week wait pathway was established to enable
detection and subsequent treatment of cancers at an earlier
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stage, which is essential to improve a patient’s chance of
cure. Twenty five per cent of patients with bowel cancer
are diagnosed during an emergency presentation (National
Cancer Intelligence Network, 2015), and these are usually
at a more advanced stage. Their survival at 3 years is half
that of patients referred by the 2-week wait (34% vs 68%),
which is still not as good as that of patients diagnosed
during bowel cancer screening (92%, Figure I).

Who are the low risk patients?

Only 27-32% of patients with bowel cancer in England
were identified via the 2-week wait referral route
between 2008 and 2015 (National Cancer Intelligence
Network, 2015), vs 25% who presented as an emergency.
Organizations such as Bowel Cancer UK therefore called
for guidelines to be expanded to include more patients
who would then be eligible for fast-track referral (Bowel
Cancer UK, 2014).

In 2015, the updated NG12 guidelines (National
Institute for Health and Care Excellence, 2015) included
two additional groups of symptoms: medium and low
risk symptoms (7able I). The low risk group (Zable 1)
comprised patients over 50 years of age with abdominal pain
or weight loss, patients under 60 years of age with change
in bowel habit or iron deficiency anaemia, or patients
over 60years of age with non-iron deficiency anaemia.
The positive predictive value (or pre-test probability)
for colorectal cancer in the group with ‘medium risk
symptoms is 3-5% and less than 3% in the group with
low risk symptoms, based mainly on retrospective evidence

Figure 1. Three-year survival for colorectal cancer according to
route to diagnosis. From National Cancer Intelligence Network
(2015).
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Table 1. Referral symptoms as per National Institute for Health and Care Excellence guidance

2005 guidance 2015 guidance

Symptoms (CG27)

Rectal bleeding for 6 weeks (>60years old) Refer
Rectal bleeding + diarrhoea for 6 weeks (>40years old)
Change in bowel habit for 6 weeks (>60years old)

Mass (any age)

Iron deficiency anaemia

Abdominal pain AND weight loss (>40years old)
Rectal bleeding (>50years old)

Rectal bleeding + (iron deficiency anaemia or change
in bowel habit or weight loss, <50 years old)

Iron deficiency anaemia (>60 years old)
Change in bowel habit (>60years old)

Abdominal pain OR weight loss (>50years old)
Change in bowel habit (<60 years old)

Iron deficiency anaemia (<60 years old)

Anaemia, non-iron deficiency anaemia (>60 years old)

Other symptoms

evaluated by the National Institute for Health and Care
Excellence Guideline Development Group (2015). The
rationale for introducing these two lower risk groups of
symptoms was part of a strategy by the National Institute
for Health and Care Excellence to increase detection of
colorectal cancer in symptomatic patients and decrease the
number of emergency presentations with advanced stage
disease. This strategy was also supported by Bowel Cancer
UK (2014) in order to improve timeliness of diagnosis.
By including the cohort of patients with low risk
symptoms, National Institute for Health and Care
Excellence enabled this group to join the 2-week wait
pathway. Previously these patients would have either been
referred to secondary care on a routine pathway or managed
in primary care depending on the GPs’ clinical judgement.
However, since the majority of 2-week wait patients are
investigated by colonoscopy, National Institute for Health
and Care Excellence (2015) recommended that patients
with low risk symptoms should be tested first with a guaiac-
based faecal occult blood test before referral to secondary
care to avoid overwhelming endoscopy services. The faecal
immunochemical test was not recommended in the original
NG12 guidance in 2015 because of a paucity of evidence
at the time. As the sensitivity of guaiac-based faecal occult
blood test for colorectal cancer quoted by NG12 is 50%
(National Institute for Health and Care Excellence, 2015),
a referral to secondary care for further investigation for
patients with low risk symptoms was therefore dependent
on a test with the diagnostic accuracy of a coin toss. This
was a controversial decision, challenged by experts (Steele et
al, 2015), and was not adopted by regions such as London
to avoid missing cancers in patients with false negative

(NG12) DG30)

Refer Refer

Refer Refer

Test for occult Test for occult blood (faecal
blood (guiac- immunochemical test)
based faecal

occult blood test)

Test for occult blood (faecal

immunochemical test, if no rectal bleeding)

guaiac-based faecal occult blood test results. However, in
2017 the NG12 guidelines were revised to exclude low
risk symptoms from the referral criteria, which were then
incorporated into the newly developed DG30 guidance
(National Institute for Health and Care Excellence, 2017).
This recommended using the faecal immunochemical test
to guide referral of patients with low risk symptoms.

What is the faecal immunochemical test?
The faecal immunochemical test is a dipstick test that
detects the early degradation products of blood in the
faeces, as a surrogate marker for colorectal cancer. The
globin component of haemoglobin in stool is detected by
immunoassay with labelled antibodies, forming a complex
that can be measured. The qualitative faecal immunochemical
test produces dichotomous positive or negative results. The
National Institute for Health and Care Excellence (2017)
evaluated the quantitative faecal immunochemical test
formats, which measure faecal haemoglobin to the nearest
microgram of haemoglobin per gram of faeces (ug/g). With
the quantitative test, the cut offs for a ‘positive’ result and
referral for investigation can be adjusted for higher sensitivity
or specificity for colorectal cancer. Setting the cut off lower
(e.g. at 10 ug/g) will result in more false positives (i.e. referral
of patients with no significant disease on investigation), but
fewer false negatives (missed cases of colorectal cancer).
Setting the cut off higher (e.g. at 50 ug/g) will decrease the
number of false positive referrals (and save further costs) but
lead to more cases of missed colorectal cancer.

The faecal immunochemical test has a significantly higher
sensitivity for colorectal cancer than guaiac-based faecal
occult blood test in National Institute for Health and Care

2017 guidance (NG12 revised post-

Review IS
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Excellence (2015, 2017) modelling at 92-100% vs 50%
respectively. The faecal immunochemical test carries other
advantages over guaiac-based faecal occult blood test: easier
and more hygienic specimen collection, one-off sampling and
no false positive or negative results from dietary interference.
The faecal immunochemical test is currently used or being
rolled out in national bowel cancer screening programmes in
over 43 countries around the world, and is due to be rolled
out in England imminently (Schreuders et al, 2015).

What is the evidence for use of the faecal
immunochemical test in patients with low risk
symptoms?

The National Institute of Health Research Health
Technology Assessment programme commissioned a
diagnostic assessment report on the faecal immunochemical
test to triage symptomatic patients at low risk of colorectal
cancer presenting in primary care. The report was produced
by an independent research company and published in
June 2017 (Westwood et al, 2017).

This painstaking and thorough appraisal performed a
clinical effectiveness review of the faecal immunochemical
test, which looked at 10 studies published in 17 different
publications. However, the review summarized the
evidence from five studies only that reported on the faecal
immunochemical test as a rule-out test for colorectal cancer
with a cut-off threshold of 10 ug/g. Data were taken from
one study (484 patients) for the HM-JACKarc analytical
system, and four studies (4091 patients) for the OC-Sensor
analyser. The summary estimate of sensitivity for the HM-
JACKarc was 100% (95% confidence interval 71.5-100%)
and for the OC-Sensor was 92.1% (95% confidence
interval 86.9-95.3%). The corresponding specificity was
76.6% and 85.8%.

The review acknowledged that there were many
limitations to the data included in the studies. The most
notable limitation reported by the authors and highlighted
in other reviews (Fraser, 2018) was the applicability of the
population in the studies. None of the studies reported data
for the population specified in the scope of the review with
low risk symptoms. Instead, data were taken from studies
that involved ‘all comers’ including high risk symptoms and
routine referrals. As this population will have a different
prevalence of bowel cancer, the sensitivity and specificity
of the faecal immunochemical test in higher risk patients
cannot reliably be extrapolated to low risk patients. The
authors also noted that the studies included in the review
were at unclear or high risk of bias in at least one domain
on quality assessment. Furthermore, the only data on the
faecal immunochemical test from England were published
as a conference abstract. The review acknowledged that
there was variation in optimal thresholds for the faecal
immunochemical test in different countries and therefore
data from studies outside of England may not be applicable
to the English population (Fraser et al, 2014).

The review also studied the cost-effectiveness of the
faecal immunochemical test. The model for HM-JACKarc

was based on one study of 484 patients (Godber et al,
2016). As no cases of colorectal cancer (11/11) were missed
in this study using a cut-off of 10 ug/g, the model assumed
that it had a 100% sensitivity. The conference abstract from
England in the review has since been published, which
reports that colorectal cancer can be missed with HM-
JACKarc (Widlak et al, 2017) with thresholds of 7 ug/g.

The review recommended that further large-scale studies
were needed to fully evaluate the diagnostic accuracy of
the faecal immunochemical test and despite the lack of
evidence, suggested that the test could be used in low risk
patients with a cut-off of 10 ug/g.

What are the National Institute for Health and
Care Excellence (2017) recommendations?

The National Institute for Health and Care Excellence
(2017) DG30 update based its guidance on the Health
Technology Assessment review and recommended the use
of the faecal immunochemical test in ‘patients without
rectal bleeding who have unexplained symptoms but
do not meet the criteria for a suspected cancer’. This
guidance does not make it clear exactly which patients
should be tested with the faecal immunochemical test. The
guidance probably refers to low risk patients as defined
by NG12 guidelines upon its release in 2015. In 2017,
upon release of the DG30 National Institute for Health
and Care Excellence (2017) update, the NG12 guidelines
were revised and the criteria for low risk patients were
removed. Consequently, unless there is clear definition
of the referral symptoms, it is likely to be interpreted by
GDs as the statement suggests: any patient that does not
meet the 2-week wait referral criteria, with any bowel or
abdominal symptom (in the absence of rectal bleeding),
irrespective of age, would qualify for testing with the faecal
immunochemical test.

Traditionally, the National Institute for Health and Care
Excellence produces guidance ‘after careful consideration
of the evidence available’. On this occasion, the absence
of evidence for low risk patients led the DG30 committee
to conclude that this led to ‘uncertainty in the analysis’,
but that the introduction of the faecal immunochemical
test should not wait until further research in these patients
was conducted. A similar conclusion was reached on the
possibility of subgroup variation in faecal haemoglobin
values by age and sex.

The published discussion on potential false negatives
(i.e. missed cancers) did not comment on certain
assumptions of the model. It did not comment on the
assumption that one analyser had 100% sensitivity. Nor
did it discuss the model’s assumptions on false negatives
and delayed diagnosis, which were based on the opinions
of three experts (out of 10 invited). This is particularly
interesting given that the likely delayed diagnosis from
falsely negative tests was one of the primary objections
from a panel of leading, cross-specialty clinical experts and
patient representatives to the role of guaiac-based faecal
occult blood test in the 2015 guidance (Steele et al, 2015).
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The committee did not mention any of the other
limitations of the data, including those mentioned by the
authors of the Health Technology Assessment report, such
as the low number of patients in the included studies, the
risk of bias in the included papers, or the extrapolation of
data from studies outside of England.

Where could this lead us: problems and solutions
The evidence for the use of the faecal immunochemical test
in patients with low risk colorectal symptoms is weak. The
National Institute for Health and Care Excellence (2017)
DG30 recommendations appear to be based on a pragmatic
rather than a scientific assessment, in that doing something
is better than doing nothing. If we are to assume that the
DG30 recommendations from 2017 are targeting the low
risk group from NG12 guidelines in 2015, it may be argued
that this is a step in the right direction since the National
Institute for Health and Care Excellence is recommending
a better test (faecal immunochemical test vs guaiac-based
faecal occult blood test) for these patients. However, literal
interpretation of the guidance will introduce a much
larger cohort of patients with nebulous, low risk bowel
symptoms for faecal immunochemical testing. Many of
these patients have until now been triaged for referral using
their GP’s clinical judgement, which resulted in cancer
stage at diagnosis similar to patients diagnosed via 2-week
wait pathways (Figure 2) (National Cancer Registration
and Analysis Service, 2017b). Furthermore, testing this
potentially enormous cohort of patients with the faecal
immunochemical test is likely to increase the demand on
endoscopy services because of the false positive results.
Further strain on endoscopy capacity will jeopardise the
capacity for colorectal cancer screening, which has the best
survival of all routes to colorectal cancer diagnosis (National
Cancer Registration and Analysis Service, 2017a).
Importantly, the issue of false negatives (i.e. missed
cancers) has not been addressed adequately. Evidence now
suggests that patient clinical characteristics may predict false
negative results. In Scotland, 1378 symptomatic patients
returned faecal immunochemical tests and underwent
colonoscopy. There were seven patients with missed cancers:
all these patients had iron deficiency anaemia (Digby et
al, 2017). The same findings have emerged from a faecal
immunochemical test pilot in Nottingham (Chapman et
al, 2017). Furthermore, the variation in faecal haemoglobin
levels as a result of age, sex (Fraser et al, 2014), deprivation
(Digby et al, 2014) and aspirin usage (Allison and Fraser,
2011) as well as ethnicity, particularly in a diverse
population such as the UK (Fraser et al, 2014), has also
not been addressed. Thus, further research as recommended
in the Health Technology Assessment review will inform
guidelines on the optimum faecal immunochemical test
cut-off thresholds and the indications for use of the faecal
immunochemical test in clinical practice taking the above
variables into account to prevent missed cancers (e.g. still
refer to secondary care if faecal haemoglobin is low in a
patient who has iron-deficiency anaemia). A risk-score tool

may be developed as has been done in Spain, incorporating
faecal immunochemical test results with other variables
(Cubiella et al, 2016).

Despite the above caveats, there is no doubt that the
faecal immunochemical test is a powerful new technology
which has the potential to revolutionize referral pathways
for suspected colorectal cancer in the future. The sensitivity
of the faecal immunochemical test remains extremely high
with a summary sensitivity over 90% in both OC-Sensor
and HM-JACKarc. It cannot be ignored that it is a cheap
(£9 vs £368 for a colonoscopy) and non-invasive test
that could save the NHS a significant amount of money
and improve patient care. While the diagnostic accuracy
of the test cannot be expected to be 100% for low risk
patients, it remains at present a best guess, extrapolated
from data on all comers including high risk patients.
Therefore, there is clearly a need for methodologically
rigorous, adequately powered, prospective research to not
only inform clinicians about the limitations of the faecal
immunochemical test, but also about its full potential for
both low risk and high risk patients. If planned well and
introduced appropriately, patients and GPs will have faith
in the test. Consequently, symptomatic patients may be
more likely to see their GPs early, knowing that they will
undergo a simple accurate test to rule out colorectal cancer
instead of the laborious colonoscopy examination that will
require bowel preparation and a day off work, leading to
early diagnosis.

There are several large diagnostic accuracy studies
currently underway in England, some of which are supported
by the National Institute of Health Research and funded by
NHS England. This research should answer the question
about whether the faecal immunochemical test can be used
to reliably rule out bowel cancer in England within its diverse
population, while also accounting for variables such as age,
sex, ethnicity, deprivation and 2-week wait symptoms,

Review IS

Figure 2. Tumour stage by presentation route. From National Cancer Registration

and Analysis Service (2017b).
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KEY POINTS

W The faecal immunochemical test is a powerful new technology which is likely to
revolutionize the referral pathway for patients with suspected colorectal cancer.

W The evidence for the faecal immunochemical test in low risk patients does not
exist and is taken from data on ‘all comers’ including high risk patients.

W Evidence for the faecal immunochemical test in high risk patients may not
necessarily be applicable to patients within England referred on National
Institute of Health and Care Excellence 2-week wait guidelines.

W A robust evidence base is needed so that the faecal immunochemical test
can be embedded within National Institute of Health and Care Excellence
guidelines to its full potential.

W Premature use of the faecal immunochemical test could result in missed cancers.

| [f the faecal immunochemical test is to be adopted in patients with low risk
symptoms, then rigorous and closely monitored safety netting should be also
introduced into clinical pathways.

including low risk symptoms that are still referred in areas
such as London. These studies are expected to report their
results in the first or second quarters of 2019. The faecal
immunochemical test has also been launched as a triage test
in high risk patient groups in Nottingham, Leicester and
Scotland; the experience of these projects will inform the
design of referral and safety netting pathways in England.

Commissioning groups in England are racing to
implement DG30 guidance (National Institute for Health
and Care Excellence, 2017) in their own localities. The
authors would strongly recommend that commissioners
plan carefully the logistics for introducing the faecal
immunochemical test in their localities to include staff
training, developing a business case for procurement
and commissioning specifications for pathology as
well as establishing well-defined clinical pathways with
rigorous and closely monitored safety netting to avoid
missing cancers or delayed diagnosis. In addition, to
avoid overwhelming endoscopy services with false
positives, the authors would recommend that the faecal
immunochemical test is used only in the group of patients
with low risk symptoms that was originally part of the
2015 NG12 guidance and has since been removed in 2017
following the release of DG30 guidance (National Institute
for Health and Care Excellence, 2017) as explained above;
an approach supported by Cancer Research UK. Once
the large research studies currently underway in England
produce their results, the faecal immunochemical test can
then be implemented as safely as possible, underpinned
by a strong evidence base to achieve its full potential to
improve diagnosis and patient care. BJHM
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