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1. Summary of the impact

Professor Steele’s recent work demonstrating the value of the faecal immunochemical test has
greatly enhanced the already well-respected UK colorectal cancer screening programme,
which continues to prevent some 2,000 deaths per year. The test, introduced for population
screening in Scotland in 2017, was incorporated into NICE guidelines for investigation of
symptomatic individuals in 2017 and adopted for this purpose in Scotland in 2020. Its use has
facilitated the early diagnosis of neoplasia against a background of common symptoms which
are usually associated with benign, self-limiting disease. This has reduced the need

for colonoscopy, a costly, intrusive and often uninformative procedure.

2. Underpinning research

Population screening is currently the most effective means of detecting colorectal cancer while it
can still be successfully treated. Previous research by Steele’s team, which formed the basis of
a REF2014 impact case study, demonstrated the value of the faecal occult blood test in
colorectal cancer screening and led to the introduction of national colorectal cancer screening
programmes across the UK. This submission describes how that impact has been sustained and
expanded by new work. A crucial factor in this research, which involved close collaboration
between the University of Dundee and NHS Scotland, was the establishment of a Colorectal
Screening Research Unit funded by a programme grant awarded to the University of Dundee by
the Chief Scientist Office of the Scottish Government Health Department in 2005 and maintained
by continuous project funding ever since.

Population screening can detect pre-malignant adenomas, allowing them to be treated before
they progress and thus reducing both the incidence of colorectal cancer and mortality. The
Scottish Bowel Screening Programme was rolled out by NHS Tayside, NHS Grampian and NHS
Fife in June 2007; by December 2009 all NHS Boards in Scotland were participating in the
programme. This in turn led to the introduction of national colorectal cancer (CRC) screening
programmes across the UK. Over the last decade, according to bowel screening statistics,
around 2,000 deaths have been prevented annually, contributing to a 13% reduction in UK
bowel cancer mortality rates (12% in females and 15% in males).

Steele’s team has scrutinised colorectal cancer incidence data, demonstrating a reduction in
cancer incidence since roll-out of the Scottish Bowel Screening Programme for those over the
age of 50 but increasing incidence in the pre-screening age range [R1]. The incidence reduction
was restricted to screening participants, providing compelling evidence that screening reduces
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colorectal cancer incidence against a background of increasing incidence in the unscreened
population.

The faecal occult blood test used in the original UK screening programmes is an indirect
measure of human haemoglobin in faeces whereas the faecal immunochemical test (FIT)
specifically detects haemoglobin. Research by Steele’s team demonstrated that use of the FIT
to follow up a weakly positive occult blood test results in fewer false positive results being
returned [R2]. Further research in 2010-2011 established that quantitative FIT is superior to
faecal occult blood test in terms of both uptake and detection of neoplastic disease [R3]. In
routine use, FIT has detected 20% more cancers and 40% more adenomas than the faecal
occult blood test [R4].

Despite screening, the majority of patients with CRC present with symptoms. In recent years
there has been a marked escalation in demand for investigation of symptomatic patients, but this
has had no impact on early detection. Steele’s team therefore explored the use of FIT to assist
decision-making as to which patients with large bowel symptoms should undergo colonoscopy.
This trial, conducted between 2014 and 2016, received £2 million funding from Scottish
Government. It demonstrated that FIT is a safe and effective “rule out” test (i.e. the absence of
detectable haemoglobin in faeces is associated with a very low risk of disease) [R5], and that
implementation of this approach results in fewer referrals for invasive investigation without a
negative impact on rates of diagnosis of serious disease [R6].
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Funding

Chief Scientist Office, Scotland (2014-2016): Can a Negative Faecal Immunochemical Test for
Haemoglobin (FIT) Avoid the Need for Routine Surveillance Colonoscopy in Patients at
Increased Risk of Colorectal Cancer, CZH/4/1032, £72,449 RJC Steele

Chief Scientist Office, Scotland; Stratified Medicine Call (2015-2017): Stratifying Risk of
Colorectal Disease in Order to Direct the Use of Colonoscopy in Symptomatic Patients
ASM/14/4, £319,200 RJC Steele

Chief Scientist Office, Scotland; Health Improvement, Protection and Services (2017-2020):
Increasing Uptake of Bowel Cancer Screening: Development of a Planning Support Tool (joint
with University of Glasgow and Stirling University), HIPS/17/23, £11,450 RJC Steele

4. Details of the impact

Colorectal cancer is the second commonest cause of cancer death in both sexes, killing ~1,600
people in Scotland each year. The Scottish Bowel Screening Programme, of which Steele has
been Clinical Director since its implementation, started in 2007; between 2008 and 2018
colorectal cancer mortality in Scotland fell by 8%. By October 2018 ~6,000 colorectal cancers
had been diagnosed through screening [E1].

Steele is the Independent Chair of the UK National Screening Committee (UKNSC), which
advises UK ministers and the NHS on population screening. In this role “he has been
particularly helpful in navigating the policy positions in bowel screening... and facilitated an
excellent and evidence-based outcome.” [E2].

The Scottish Bowel Screening Programme has been exemplary for similar programmes in other
countries. The European Guidelines for Quality Assurance in Colorectal Cancer Screening and
the International Agency for Research on Cancer (IARC) Handbook of Colorectal Cancer
Screening [E3], to both of which Steele made major contributions, drew heavily on experience
gained in Scotland and the rest of the UK. Steele’s evidence contributed to the IARC conclusion
“There is sufficient evidence that biennial screening with the faecal immunochemical test (FIT)
reduces colorectal cancer mortality. ...[and]... that the benefits of biennial screening with FIT
outweigh the harms when the screening programme can be delivered with high quality.” [E3,
p298]. This evidence has been used to support use of the FIT in colorectal cancer screening
programmes across the world.

Introduction of the FIT in Scotland and the UK

From 2007-2017 the FIT was used to follow up weak positive faecal occult blood test results in
Scotland, Wales and Northern Ireland. In January 2016 the UKNSC recommended quantitative
FIT as the primary method for colorectal cancer screening nationwide. The Scottish Bowel
Screening Programme made this change in November 2017 [E4]; by the end of 2020 England,
Wales and Northern Ireland had also adopted the FIT for their national bowel cancer screening
programmes [E5].

Uptake of screening invitations increased by ~10% in the year following introduction of
quantitative FIT screening in Scotland. This was associated with a 64.8% increase in the
detection rate for adenomas (1.02% vs 0.62% of the screening population with an adenoma) and
a small increase in the detection rate for carcinomas (0.12% vs 0.11% of the screening
population with a carcinoma) [E1].

Contribution of the FIT to diagnosis in symptomatic patients

The presenting symptoms of colorectal cancer resemble those of numerous benign, self-limiting
conditions. The challenge, therefore, is to achieve early diagnosis of neoplasia against this
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background of non-cancerous disease, thus avoiding unnecessary investigation which can
cause trauma and discomfort to patients, is a drain on resources and puts pressure on service
providers.

Demand on colonoscopy services has recently increased enormously, driven by increasing
awareness of these symptoms and waiting time targets. This has not, however, translated into
improved early detection. Non-endoscopic methods which can identify all, but only, those
patients who require full investigation are therefore essential. Steele’s group has demonstrated
that quantitative FIT can be used to rule out colorectal neoplasia in symptomatic patients. This
concept was incorporated into NICE guidelines in 2017 [E6].

Research on this use of quantitative FIT demonstrated, over the first year of its implementation
in NHS Tayside, a 20% reduction in colonoscopy referrals without appreciable failure to detect
neoplasia. The quantitative FIT was added to the diagnostic process for symptomatic individuals
across Scotland in July 2020 [ET7]; this has been particularly valuable in reducing the need for
face-to-face appointments during the COVID-19 pandemic.

Moving away from flexible sigmoidoscopy for colorectal cancer screening

Flexible sigmoidoscopy is an effective screening method for colorectal neoplasia. In England it
used to be offered at age 55 before the faecal occult blood test (now replaced by the FIT) was
offered at 60; however, significant uptake, delivery and quality issues were experienced. The
benefits of population-based endoscopic screening were therefore questioned, especially given
that the UKNSC now recommends FIT screening from age 50 (i.e. including the age at which
endoscopy is offered) [E8]. A randomized trial by Steele’s group demonstrated that the benefits
of flexible sigmoidoscopy as an adjunct to faecal occult blood test screening did not justify its
introduction into the Scottish Bowel Screening Programme [E9]. Flexible sigmoidoscopy was
not, therefore, adopted for screening in Scotland and in July 2020 the UKNSC recommended the
permanent discontinuation of endoscopic screening in England [E10].

In summary, Steele and his team have driven improvements in colorectal cancer screening in
Scotland and across the UK. They championed the FIT, which is easier to use and more
sensitive than the faecal occult blood test, enabling signs of colorectal cancer to be detected
earlier, saving more lives. They have also provided evidence against the need for endoscopy in
screening and early diagnosis; as well as avoiding the need for an intrusive and often
uninformative procedure, this could "save the NHS millions, as each colonoscopy costs the NHS
£372 compared to about £5 for the FIT test” (2017 figures) [E11].
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