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1 Introduction

1.1 Introduction

Colorectal cancer is a major cause of morbidity and mortality in Australia. It is the second most common cancer
diagnosed in both men and women, and is more common in those aged over 50 years. Colorectal cancer is also

the second most common cause of cancer death and accounts for 9% of all cancer deaths.[!! This profile of
colorectal cancer in Australia highlights the need for guidelines to ensure clinical best practice.
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These draft clinical practice guidelines are a revision and update of the 2005 Clinical Practice Guidelines for the
Prevention, Early Detection and Management of Colorectal Cancer. They were originally developed in 1999, and
since then, have been widely used as a reference and referred to by health practitioners, including general
practitioners (GPs) and specialists to guide clinical practice. This current revision and update was commissioned
and funded by the Department of Health Commonwealth of Australia.

The guidelines aim to provide information and recommendations to guide practice across the continuum of
cancer care including colorectal cancer prevention, screening and diagnosis, clinical aspects of surgery,
radiotherapy and chemotherapy, follow-up and psychosocial care. The guidelines also provide an evidence base
for the National Bowel Cancer Screening Program.

The update of the guidelines was overseen by a multidisciplinary working party with input by subcommittees.
We thank the members of the Working Party, subcommittee, systematic reviewers and all others who
contributed to the development of these draft guidelines.

1.1.1 Currency of these guidelines

It is inevitable that parts of this guideline will become out of date as further literature is published. Newly
published evidence relevant to each systematic review question will be monitored. If strong evidence supporting

a change in the guideline is published, the Working Party will consider if an update is required for a specific
section.

It is recommended that the guideline as a whole should be reviewed and updated every five years.
1.2 References

1. 1T Australian Institute of Health and Welfare. Cancer in Australia: an overview 2014. [Version updated 16
April 2015] Cancer series Mo 90. Cat. no. CAN 88. Canberra: AIHW;.

Back to top

2 Summary of recommendations

This is a summary of the draft recommendations in these guidelines, numbered according to chapter to which
they relate. Please note that some chapters do not have associated recommendations.

This guideline includes evidence-based recommendations (EBR), consensus-based recommendations (CBR) and
practice points (PP) as defined in the table below. Recommendations and practice points were developed by
working party members and sub-committee members.
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Each EBR was assigned a grade by the expert working group, taking into account the volume, consistency,
generalisability, applicability and clinical impact of the body of evidence according to NHMRC Level and Grades
for Recommendations for Guidelines Developers.[”

2.1 NHMRC approved recommendation types and definitions

Type of

X Definition
recommendation

Evidence-based A recommendation formulated after a systematic review of the evidence, indicating
recommendation supporting references

Consensus- A recommendation formulated in the absence of quality evidence, after a systematic

based review of the evidence was conducted and failed to identify admissible evidence on the
recommendation clinical question

A recommendation on a subject that is outside the scope of the search strategy for the

Practice point . . .
systematic review, based on expert opinion and formulated by a consensus process

Source: National Health and Medical Research Council. Procedures and requirements for meeting the NHMRC
standard for clinical practice guidelines. Melbourne. National Health and Medical Research Council, 2011

2.2 Recommendations

2.2.1 Primary prevention: Chemopreventive candidate agents

2.2.2 Chemopreventive candidate agents

Evidence-based recommendation m

For all people aged 50-70 years who are at average risk of colorectal cancer, aspirin
should be actively considered to prevent colorectal cancer. A low dose (100-300 mg
per day) is recommended for at least 2.5 years, commencing at age 50 to 70 years.
The benefit may extend to older ages with longer duration of use. Benefit for cancer
prevention (though shorter for cardiovascular risk) is evident only 10 years after

initiation so a life expectancy of at least 10 years should be taken into consideration
in the advice to use aspirin.
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Evidence-based recommendation m

The choice to take aspirin should be personalised based on age, sex and potential
reduction in cardiovascular events, cerebrovascular events and thrombotic stroke.
The individual should take into account the potential risks of taking aspirin. Aspirin
should be avoided in patients with current dyspepsia, any history of peptic ulcer,
aspirin allergy, bleeding diathesis, an increased risk of gastrointestinal haemorrhage
(such as associated with use of oral anticoagulants or antiplatelet agents), or renal
impairment.

The benefit in colorectal cancer risk reduction in women over 65 is less clear cut.
However, based on limited data available, older women with cardiovascular risk
factors may derive a greater overall benefit than harm.

Practice point

Aspirin should be avoided in patients with uncontrolled hypertension.

Practice point

Breath testing for Helicobacter pylori (and treatment for those who test positive) can also be
considered, as gastrointestinal toxicity from aspirin is enhanced in the presence of Helicobacter

pylori.

Evidence-based recommendation Grade

People who are at high risk of colorectal cancer due to Lynch Syndrome carrier status
should be advised to begin aspirin from the commencement of their colonoscopy
screening (usually at age 25 years).

Evidence-based recommendation m

Non-syndromic familial cancer patients should be actively considered for aspirin,
bearing in mind the possibility of adverse events.

600 mg/day has been shown to be effective, but lower dose (100 mg/day) may be as
effective and is recommended based on the data available at the time of the
systematic review.
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Practice point

Where surgery is inappropriate for people with familial adenomatous polyposis, an NSAID (e.g.
sulindac) is recommended. (Kim B et al 2011)

Practice point

Without RCT evidence, statins cannot be recommended for chemoprevention at this time.

Practice point

Without RCT evidence, metformin cannot be recommended for chemoprevention at this time.

Practice point

Bisphosphonates cannot be recommended for chemoprevention.

Back to top

2.2.3 Population screening for colorectal cancer

2.2.4 Population screening: Evidence summary and recommendations (PSCla-
d)

’ Evidence-based recommendation ’ Grade

Overall population screening strategy C

The recommended strategy for population screening in Australia, directed at those at
average risk of colorectal cancer and without relevant symptoms, is immunochemical
faecal occult blood testing every 2 years, starting at age 50 years and continuing to
age 74 years.
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Evidence-based recommendation m

Primary screening test C

An immunochemical faecal occult blood test is recommended as the screening
modality for the detection of colorectal cancer in the average-risk population.

Evidence-based recommendation n

Primary screening test C

The emerging faecal, blood or serum tests for cancer-specific biomarkers such as
DNA are not recommended as population screening modalities for colorectal cancer.

Evidence-based recommendation m

Primary screening test C

The use of flexible sigmoidoscopy as a primary screening test is not recommended
for population screening in the average-risk population.

Evidence-based recommendation m

Frequency of testing N/A

Population screening for colorectal cancer using immunochemical faecal blood
testing every 2 years is recommended. It is not recommended that the frequency of
screening within the NBCSP be increased to yearly.

Evidence-based recommendation m

Target age group N/A

It is recommended that the age range for organised population screening continues
to be 50-74 years.
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Evidence-based recommendation m

Target age group N/A

Starting at age 40 is not recommended for population screening as it is unlikely to be
cost-effective.

Evidence-based recommendation n

Target age group N/A

Although modelling indicated that it may be cost-effective, starting screening at age
45 is not recommended for population screening because there is a much less
favourable ratio of benefits to harms than for 50-74 years.

Evidence-based recommendation m

Target age group N/A

Extending the age range to 79 or 84 years is not recommended for population
screening as it is unlikely to be cost-effective.

Consensus-based recommendation

Resources should be invested in increasing participation in the existing NBCSP target age group of
50-74, rather than by lowering the starting age of screening, to optimise the balance of
effectiveness, cost-effectiveness and ratio of benefits to harms.

Consensus-based recommendation

In people aged 45-49 years who request screening after being fully informed of the benefits and
harms of testing, general practitioners (GPs) could offer an immunochemical faecal occult blood test
every 2 years during the lead-up to the first routine invitation by the NBCSP at age 50 years.
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Practice point

Encouragement by GPs and practice staff substantially boosts participation in colorectal cancer
screening. Patient endorsement letters in advance of receiving a test kit, the use of GP reminder
systems and practice audit are approaches likely to improve participation rates. Increased
participation in the NBCSP will increase the program’s effectiveness and cost-effectiveness.

Practice point

GPs have a critically important role in managing the interface between population screening and

personalised care. This role includes identifying and advising those who should opt off the NBCSP
because of the presence of major comorbidities and limited life expectancy and those who should
defer participation for several months because of recent surgery or major illness.

Practice point

Participation in a population screening program is not recommended for people with symptoms such
as rectal bleeding or persistent change in bowel habit or with iron-deficiency anaemia, nor for those
who should be having regular surveillance or screening based on colonoscopy, e.g. for past
colorectal cancer or adenoma, chronic inflammatory bowel disease, a strong family history of
colorectal cancer, or a high-risk genetic cancer syndrome (see Risk and screening based on family
history of colorectal cancer).

Practice point

Individuals who have had a high-quality colonoscopy performed within the previous two years
should allow another two years to elapse (i.e. skip a round) before participating in their next round
of iIFOBT screening. Colorectal cancer will rarely be present within that interval.

High-quality colonoscopy is defined in the Clinical Practice Guidelines for Surveillance Colonoscopy.

Practice point

GPs have a key role in advising patients who are at average or slightly above average risk that
iFOBT is the preferred method of screening. They should discuss the relative harms and benefits of
colonoscopy and discourage inappropriate use of colonoscopy as a screening method.
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Practice point

Participants with positive iFOBT results should have follow-up investigation unless there was a clear
breach in protocol when samples were collected (e.g. menstrual blood loss close to the time of
sample collection). Repeating the iFOBT test after a positive result carries the risk of a falsely
negative test result on the second occasion because of low levels of bleeding from a cancer or
adenoma, intermittent bleeding, or uneven distribution of blood in the stools.

Practice point

Colonoscopy should be performed as promptly as possible after a positive iFOBT to minimise the risk
of psychological harm, although there is no evidence that prognosis is worsened within 120 days if
cancer is present.

Back to top

2.2.5 The symptomatic patient

2.2.6 Signs and symptoms predictive of colorectal cancer

Evidence-based recommendation

The urgency of colonoscopy to investigate symptoms suggestive of colorectal cancer C
should be based on an assessment of patient age, symptom profile and results of

simple investigations including full blood count, iron studies and iFOBT (see Table

10.1 for consensus-based colonoscopy triage categories).

Consensus-based recommendation

In people with symptoms other than overt rectal bleeding, immunochemical faecal occult blood
testing (iFOBT) can be used as part of the diagnostic assessment in primary care.
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Practice point

Immunochemical faecal occult blood testing (iFOBT) is of particular use in the following
circumstances to support diagnostic assessment and inform urgency of colonoscopy:

" people over 50 years with either unexplained weight loss or abdominal pain
" people under 60 years with either altered bowel habit or anaemia.

Back to top

2.2.7 Optimal maximum time from referral to diagnosis and treatment

For patients with symptoms suggestive of colorectal cancer, the total time from first C

Evidence-based recommendation

healthcare presentationJr to diagnostic colonoscopy should be no more than 120
days. Diagnostic intervals greater than 120 days are associated with poorer clinical
outcomes.

T First healthcare presentation is defined as the date of presentation in general practice with

symptoms suggestive of colorectal cancer or positive iFOBT for screening.

Evidence-based recommendation Grade

A diagnostic interval of 120 days should be the maximum time from first healthcare D
presentationJr to diagnostic colonoscopy for triage Categories 1 and 2, whether it is

for a patient with symptoms or after a positive iFOBT used for colorectal cancer

screening. Diagnostic intervals greater than 120 days are associated with poorer

clinical outcomes.

T First healthcare presentation is defined as the date of presentation in general practice with

symptoms suggestive of colorectal cancer or positive iFOBT for screening.
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Consensus-based recommendation

Triage category 1 patients, whether due to symptoms or positive iFOBT, should continue to be
considered most urgent and prioritised for diagnostic colonoscopy, in any model of care at any
jurisdictional level.

Practice point

Colonoscopy for symptomatic patients should be performed as promptly as possible after referral
from general practice, especially for those meeting triage Category 1 criteria. If cancer is present,
there is no evidence that prognosis is worsened within 120 days from first presentation to diagnostic
colonoscopy. However, performing colonoscopy as promptly as possible after referral from general
practice is to minimise the risk of psychological harm in symptomatic or iFOBT-positive patients who
are potentially anxious while awaiting investigation. Prompt scheduling will also help to ensure that
any unexpected delays between general practice referral and colonoscopy triaging do not flow on to
exceed the 120-day threshold after which prognosis can worsen if cancer is present.

Back to top

2.2.8 Risk and screening based on family history

2.2.9 Colorectal cancer risk according to family history

Evidence-based recommendation m

Category 1 C

People who have one relative with colorectal cancer diagnosed at age 55 or older
should be advised that their own risk of developing colorectal cancer could be up to
twice the average risk, but is still not high enough to justify CRC screening by
colonoscopy.

Evidence-based recommendation ‘m

Category 2 C
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Evidence-based recommendation m

People should be advised that their risk of developing colorectal cancer is at least
three times higher than average, but could be up to six times higher than average, if
they have any of the following:

one first-degree relative with colorectal cancer diagnosed before age 55 years
two first-degree relatives with colorectal cancer diagnosed at any age

one first-degree relative and at least two second-degree relative diagnosed with
colorectal cancer at any age.

Evidence-based recommendation m

Category 3 C

People should be advised that their risk of colorectal cancer is at least seven times
higher than average, but could be up to 10 times higher than average, if they have
either of the following:

B at least three first-degree or second-degree relatives with colorectal cancer, with
at least one diagnosed before age 55 years
B at least three first-degree relatives with colorectal cancer diagnosed at any age.

Practice point

Approximately 95-98% of the population are in Category 1 (near average risk of developing
colorectal cancer).

Practice point

Approximately 65% of those with a family history of colorectal cancer only have a weak family
history which means they are category 1 risk.
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Practice point

Medical information that patients provide about their relatives is often inaccurate. (St John et al
1993, Love et al 1985, Douglas et al 1999, Ruo et al 2001, Mitchell et al 2004) The percentage of
colorectal cancer reports that are correct (positive predictive value) is 86% meaning that reports by
relatives are usually true. However, a high proportion of people appear to be unaware that their
relatives have had colorectal cancer, with the percentage of all colorectal cancers in first-degree
relatives that are reported (sensitivity) being 27%. (Mai 2011).

Practice point

Given the potential importance of an accurate risk prediction for an individual, every effort should
be made to collect reliable information.

Practice point

When there is uncertainty on family history, people should be encouraged to seek clarification within
their family including details on which relatives have had colorectal cancer and their ages of
diagnoses.

Practice point

If a family medical history appears to be significant but diagnoses prove difficult to confirm, it may
be appropriate to seek expert help from a familial cancer clinic who have resources available to
confirm cancer diagnoses.

Back to top
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2.2.10 Screening strategies for people with a family history of colorectal
cancer

Practice point

For people with category 1 risk of colorectal cancer with one relative with colorectal cancer, iFOBT
should be considered every 2 years from age 45, given the risk of colorectal cancer at this age is
approximately equivalent to the population risk at age 50.

Practice point

For people with category 2 risk of colorectal cancer:

*iFOBT should be performed every 2 years from age 40 up to age 50, and colonoscopy should
be performed every 5 years from age 50 to age 74.
*low-dose (100 mg) aspirin daily should be considered (see Aspirin).

Practice point

For people in category 2, CT colonography can be offered if colonoscopy is contraindicated
(Dachman 2003).

Practice point

Because of the possibility of Lynch syndrome, a complete family history should be taken and
updated regularly, and the accuracy of the cancer diagnoses and polyp pathology should be
checked carefully.

Practice point

Category 2 can now be met by inclusion of relatives from both sides of the family. Genetic testing is
not appropriate at present for people with category 2 risk. Tumour testing for Lynch syndrome-
related changes, using immunohistochemistry and microsatellite instability, should be considered
when any of the revised Bethesda criteria are met (see Lynch syndrome).
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Practice point

As with all forms of screening, those at risk should be carefully checked for the presence of
symptoms that might be due to colorectal neoplasia. Where symptoms are present, appropriate
diagnostic steps should be taken before entry into a screening program.

Practice point

For people with category 3 risk of colorectal cancer:

*iFOBT should be performed every 2 years from age 35 up to age 45, then 5-yearly
colonoscopy from age 45 to age 74.

* Low-dose (100 mg) aspirin daily should be considered (see Aspirin).

* Referral to a genetic centre for hereditary cancer syndromes should be considered. Those
carrying their family-specific mutation or having uncertain genetic status require careful
cancer screening (see High-risk familial syndromes).

Practice point

Category 3 can now be met by inclusion of relatives from both sides of the family. This is expected
to increase the numbers in this category by approximately 50%. Referral to a genetic centre for
hereditary cancer syndromes should be prioritised to those with family members with colorectal
cancer from the same side of the family.

Practice point

Screening recommendations no longer specify that screening should begin at 10 years younger than
the age of first diagnosis of colorectal cancer in the family, as there is no published evidence to
support this strategy.

Evidence-based recommendation

Category 1 C

For people with a family history of colorectal cancer who are assessed as having
category 1 risk, iFOBT should be performed every 2 years from age 50 to age 74.
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Evidence-based recommendation m

See Population screening for colorectal cancer.

For those with one first-degree relative with colorectal cancer, iFOBT every two years
from age 45 should be considered.

Evidence-based recommendation

Category 2 C

For category 2 patients, offer iFOBT every 2 years starting at age 40, then
colonoscopy every 5 years starting at age 50. CT colonography may be offered if
colonoscopy is contraindicated.

Evidence-based recommendation m

Category 3 C

For category 3 patients, offer iFOBT every two years starting at age 35, then
colonoscopy every five years starting at age 45. CT colonography may be offered if
colonoscopy is contraindicated.

Back to top

2.2.11 High-risk familial syndromes

2.2.12 Familial adenomatous polyposis (FAP)

Practice point

¥ Colonic surveillance should be offered to:

*individuals found on genetic testing to carry a pathogenic APC mutation
*first-degree relatives of patients with FAP or AFAP in whom genetic testing has been
declined or is not possible because the family mutation has not been identified.
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Practice point

Surveillance should commence from age 10 to 15 years or earlier if there are gastrointestinal
symptoms (Robays and Poppe, 2014). In families with classical FAP, flexible sigmoidoscopy is
adequate since adenomas occur simultaneously throughout the colorectum (Syngal et al., 2015;
Stoffel et al., 2015; Robays and Poppe, 2014). Once an adenoma is identified, annual colonoscopy
should be performed until colectomy is undertaken. In AFAP, surveillance should be by colonoscopy
since the first adenomas may only be present in the proximal colon but surveillance can be delayed
until 18 years of age (Syngal et al., 2015; Cancer Institute NSW 2016; Robays and Poppe, 2014).

Practice point

*Total colectomy and ileorectal anastomosis should be reserved for patients with rectal
adenomas considered easily controllable by endoscopy and < 1000 colonic adenomas.
Proctocolectomy with a permanent ileostomy is rarely needed (Syngal et al., 2015). Annual
surveillance of the residual rectum or ileal pouch is required following colectomy (Cancer
Institute NSW 2016).

*Some patients with AFAP can be managed with colonoscopic polypectomy at one- to two-
yearly intervals (Syngal et al., 2015; Balmana et al., 2013). If surgery is required due to a high
number of adenomas, colectomy with ileorectal anastomosis can nearly always be performed,
because of the small number of adenomas in the rectum (Syngal et al., 2015; Balmafa et al.,
2013)

Back to top

2.2.13 MUTYH-associated polyposis

Practice point

* Referral to a genetics service for germline genetic testing for mutations in MUTYH is indicated
for persons with a cumulative count of = 20 colorectal adenomas at any age (Syngal et al.,
2015). It is also indicated for siblings of a MUTYH biallelic mutation carrier (Syngal et al., 2015).

Testing may also be considered in patients with = 10 adenomas and any of the following (Syngal et
al., 2015) :

*age under 50
*synchronous colorectal cancer
* both adenomatous and serrated polyps where the adenomatous polyps dominate
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Practice point

*family history suggestive of recessive inheritance (e.g. consanguinity in parents or
siblings with documented adenomatous polyposis or colorectal cancer).

Clinical practice in some familial cancer clinics would accept patients in these categories even if
there are no synchronous adenomas in the proband.

Practice point

Biallelic mutation carriers should have colonoscopy every 2 years starting at age 18 to 20 years
(Cancer Institute NSW, 2016; Robays and Poppe, 2014; Balmana et al., 2013). If polyps are
detected, annual colonoscopy may be required to control the polyp burden (Cancer Institute NSW,
2016). If polyps cannot be easily managed colonoscopically, a colectomy with ileorectal anastomosis
should be considered and discussed with the patient (Cancer Institute NSW, 2016; Balmana et al.,
2013) The residual rectum requires annual surveillance.

Back to top

2.2.14 Lynch syndrome

Practice point

* All colorectal cancers should be tested for mismatch repair deficiency as a means to
subsequently identify Lynch syndrome (Robays and Poppe, 2014; Ladabaum et al., 2015;
Giardiello et al., 2014; Rubenstein et al., 2015).

Back to top
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2.2.15 Juvenile polyposis syndrome

Practice point

In patients with a diagnosis of juvenile polyposis syndrome, colonoscopy should commence at age
12-15 or earlier if symptoms occur (Syngal et al., 2015; Cancer Institute NSW, 2016). It should be
repeated every 1 to 3 years depending on polyp burden. Colectomy is indicated if polyps cannot be
managed endoscopically (Syngal et al., 2015; Cancer Institute NSW, 2016).

Back to top

2.2.16 Serrated polyposis syndrome

Practice point

Expert opinion is that colonoscopy should be performed every 1 to 3 years with the aim to remove
all polyps = 5mm. If the number and size of polyps make it impossible to achieve this, colectomy
and ileorectal anastomosis should be considered.(Syngal S, Brand RE, Church M, Giardiello FM,
Hampel HL, Burt RW, et al 2015)(Cancer Institute NSW 2016)

Back to top

2.2.17 Imaging a patient with a diagnosis of colon/rectal adenocarcinoma

2.2.18 Imaging for colon cancer

Practice point

CT colonoscopy should be considered for a patient with colon cancer if it has not been possible to
view the entire colon by colonoscopy due to the risk of synchronous tumours. (New Zealand
Guidelines Group 2011.)
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Practice point

If CT shows metastatic disease confined to the liver, MRI of the liver can be considered to assess for
resectability, particularly if the background liver parenchyma is abnormal, the patient has recently
received chemotherapy, or when a patient cannot have iodinated contrast.

Practice point

For patients with colorectal cancer who have potentially resectable metastatic disease, PET-CT is
recommended to detect additional metastases.

Practice point

For patients with stage Il and lll disease who have undergone initial surgery and/or adjuvant
treatment, a suitable approach to imaging surveillance may involve 12-monthly CT of chest,
abdomen and pelvis.

Practice point

For patients with stage IV disease who have undergone a resection procedure with curative intent, a
suitable approach to imaging surveillance may involve CT of chest, abdomen and pelvis every 6
months.

Back to top

2.2.19 Imaging for rectal cancer

Practice point

MRI of the rectum is the recommended staging investigation for rectal cancer.

Practice point

High-resolution sequences must be performed and must meet accepted criteria.
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Practice point

Additional sequences coronal to the anal canal are required for low tumours (Table 7.2).

Practice point

Template reports are recommended, which include all of:

* Distance from anal verge (and puborectalis sling for low tumours)
* Relationship to the peritoneal reflection

*T stage including spread in mm beyond muscularis

* N stage and pelvic lymph nodes using morphological criteria
*EMVI status

* CRM status using 1mm as a cut-off distance.

Back to top

2.2.20 Pathlogy and staging

Back to top

2.2.21 Selection of a clinicopathological staging system

Practice point

TNM staging, ACPS/Concord staging and the data required to stage the patient should all be
recorded to allow national and international comparisons.

Back to top
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2.2.22 Additional information on pathology reporting

Practice point

DNA mismatch repair status studies should be performed on all cases of colorectal cancer for the
detection of Lynch syndrome.

Practice point

BRAF mutation studies should be performed in conjunction with DNA mismatch repair status studies
to differentiate between sporadic and familial (Lynch syndrome) cases of DNA mismatch repair
status-deficient colorectal cancer.

Practice point

Extended RAS mutation testing should be carried out on all patients at the time of diagnosis of
metastatic colorectal cancer. Note: RAS testing is not currently pathologist-determinable and
therefore can only be performed for metastatic colorectal cancer following a request from a
specialist (surgeon or oncologist).

Practice point

Synoptic reporting is strongly recommended to capture the key variables to enable translation
between major internationally recognised staging systems and facilitate multidisciplinary patient
management.

Back to top

2.2.23 Sampling and specimen handling considerations for molecular markers

Practice point

A suitable tissue block with a high proportion of tumour tissue (preferably over 70%) should be
designated for the purpose of further molecular testing if required.

Back to top
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2.2.24 Optimal molecular profiling

Practice point

A suitable tissue block with a high proportion of tumour tissue (preferably over 70%) should be
designated for the purpose of further molecular testing if required.

Evidence-based recommendation

RAS mutation studies should be performed on patients with advanced (metastatic)
colorectal cancer in whom anti-EGFR treatment is being considered. Cetuximab and
panitumumab should only be considered for the treatment of patients with RAS wild-
type metastatic colorectal cancer.

Evidence-based recommendation Grade

There is emerging evidence suggesting that BRAF mutation may be associated with D
poor response to anti-EGFR treatment, and that BRAF mutation studies should
therefore be performed on patients with advanced (metastatic) colorectal cancer.

Back to top

2.2.25 Preparation for surgery and peri-operative optimisation

2.2.26 Multidisciplinary meetings

Practice point

Ideally, all patients with newly diagnosed colorectal cancer should be discussed at a
multidisciplinary team meeting.

Practice point

Discussion at a multidisciplinary team meeting is mandatory for high-risk and complex cases such
as patients with preoperative rectal cancers, metastatic disease or recurrent disease.
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Back to top

2.2.27 Perioperative anaemia management

Practice point

Patients undergoing elective surgery for colorectal cancer should be assessed for anaemia and iron
deficiency and any deficiencies should be addressed preoperatively.

Practice point

Intravenous iron should be considered in preference to oral iron preoperatively given its quicker
therapeutic effect.

Practice point

Consideration should also be given to treating postoperative functional iron deficiency anaemia with
intravenous iron.

Back to top

2.2.28 Thromboembolic prophylaxis

Practice point

All patients undergoing surgery for colorectal cancer should have standard thromboprophylaxis in
hospital with compression stockings, unfractionated or low molecular-weight heparin and sequential
compression devices. Extended prophylaxis for 28 days can be considered in high risk patients
following colorectal cancer surgery.

Back to top
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2.2.29 Nutritional interventions

Practice point

Patients undergoing elective surgery for colorectal cancer should be screened for malnutrition.

Practice point

If patients are found to be malnourished, nutritional interventions should be put in place.

Back to top

2.2.30 Stomal therapy

Practice point

Patients undergoing colorectal cancer surgery who may, or will, require a stoma should be seen
prior to surgery by a stomal therapist.

Practice point

Patients with stomas should be given postoperative education.

Back to top

2.2.31 Body temperature

Practice point

Perioperative normothermia should ideally be maintained at or above 36.0°C.
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Practice point

The use of warmed IV fluids and forced-air warming can be used to minimise perioperative
hypothermia.

Back to top

2.2.32 Enhanced recovery after surgery

Practice point

Patients having elective surgery for colorectal cancer should be managed within an appropriately
resourced enhanced recovery after surgery (ERAS) program.

Back to top

2.2.33 Mechanical bowel preparation with or without antibiotic prophylaxis

Evidence-based recommendation m

Mechanical bowel preparation should not be used routinely in colonic surgery. It can D
be used selectively according to individual patient and tumour characteristics, at the
surgeon’s discretion.

Back to top

2.2.34 Elective and emergency surgery for colon and rectal cancer

2.2.35 Optimal approach to elective resection for colon cancers (COL1-2a)

Evidence-based recommendation ‘n

Either an open approach or a laparoscopic approach can be used for the resection of D
colon cancer.
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Evidence-based recommendation ’ Grade
Laparoscopic colectomy has post-operative advantages over open colectomy and D
should be performed when the surgical expertise and hospital infrastructure are

available.

Practice point

Laparoscopic colectomy requires significant additional skills. Surgeons should ensure that they have
mastered the necessary techniques before performing laparoscopic colectomy as an independent
operator.

Practice point

Laparoscopic colorectal surgery is complex minimally invasive surgery that requires high-resolution
video imaging and up-to-date equipment, including instrumentation and energy sources. It should
only be undertaken in facilities that provide this infrastructure.

Back to top

2.2.36 Optimal approach to elective resection for rectal cancers (COL1-2b)

Evidence-based recommendation ’ Grade

Open surgery is the standard approach for resection of rectal cancer. Laparoscopic C
resection can be considered in selected cases if the surgical expertise (including

advanced laparoscopic skills) and hospital infrastructure are available noting that it is

a technique that has yet to be proven safe and efficacious in all patients for rectal

cancer.

Practice point

Regardless of the approach utilised, rectal cancer resection must be undertaken by surgeons who
have been appropriately trained in surgical resection of rectal cancer, utilising the principles of total
mesorectal resection as proposed by Heald. This should include sharp dissection undertaken along
the mesorectal plane. Surgical resection undertaken by inadequately trained surgeons is likely to
result in inferior oncological outcomes.
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Practice point

Case selection is important, as it is suboptimal to generalise the surgical approach for rectal cancer
to all patients. Factors such as patient body mass index, tumour stage, and surgeon experience are
important considerations when determining whether a laparoscopic or open approach is optimal for
the patient.

Practice point

The laparoscopic approach may have a higher potential for an inferior quality TME specimen, as
demonstrated by two recent multicentre RCTs, though long-term outcome data are not yet available
on these studies (Fleshman et al 2015, Stevenson et al 2015). Two other large multicentre RCTs
have reported long-term outcomes with no difference in local recurrence or survival (Jeong et al
2014, Bonjer et al 2015). The surgeon should discuss with the patient the potential impact on
oncological outcome of the laparoscopic approach along with the potential improvements on short
term recovery.

Back to top

2.2.37 Local versus radical resection for T1-T2 rectal tumours (REC3)

Evidence-based recommendation Grade

For patients with stage 1 rectal cancer (T1/2, NO, M0), cases should be discussed by a
multidisciplinary team to determine optimal management with respect to risk of local
recurrence, avoidance of a permanent stoma, and fitness for surgery.

Evidence-based recommendation ’ Grade

For patients with T1 tumours local excision can be considered, provided that the D
tumour can be removed with clear margins and that the treating clinician counsels
the patient that:

B the risk of local recurrence increases as the T1 tumour stage progresses (from
Tlsm1l to T1lsm2, or from Tlsm2 to Tlsm3)

®  radical resection may be required after histopathological review of the local
excision specimen.
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’ Evidence-based recommendation ’ Grade

For patients with T2 tumours, consider radical resection as the first option if they are C
fit for surgery.

Practice point

When determining the optimal management strategy for each patient, the multidisciplinary team,
treating clinician and patient should discuss the balance of risks (e.g. local recurrence) and benefits
(e.g. avoidance of a permanent stoma), with consideration of the individual’s fitness for surgery. The
treating clinician should explain to the patient that local excision carries a lower risk of perioperative
mortality and a lower permanent stoma rate, but is associated with a higher local recurrence rate,
which increases as the depth of tumour invasion increases from Tlsml to T1lsm2 to Tlsm3 to T2.

Practice point

Radical resection is recommended for patients with T1sm3 tumours, and for those with T2 tumours
who are considered fit for radical surgery.

Practice point

The use of transanal endoscopic microsurgery or transanal minimally invasive surgery has not
shown any significant advantages over transanal local excision, however it is essential to obtain
clear resection margins and the choice of approach to local resection should be determined by the
individual surgeon with this factor in mind.

Practice point

Application of radiotherapy before or after local excision of rectal cancer may reduce the risk of local
recurrence. However, it may have an adverse effect on bowel function.

Back to top
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2.2.38 Emergency management of malignant large bowel obstruction
(COLMNGS5)

Evidence-based recommendation m

In patients with acute obstruction due to left-sided colorectal cancer who are D
potentially curative, the use of stenting as a bridge to surgery is not recommended

as standard treatment, due to the potential risk of tumour perforation and conversion

of a curative case to a palliative case.

Consensus-based recommendation

The insertion of an intraluminal colonic stent can be considered in large bowel obstruction
secondary to colorectal cancer as palliation to relieve large bowel obstruction in patients with
incurable metastatic colorectal cancer.

Consensus-based recommendation

For patients with potentially curable left-sided obstructing colonic cancer who are considered to be
at increased risk of post-operative mortality, stent placement may be considered as an alternative
to emergency surgery.

Consensus-based recommendation

If stenting is considered, it should be discussed by the multidisciplinary team and implications for
anti-VEGF systemic therapy should be assessed.

Back to top

2.2.39 Peritonectomy with hyperthermic intraperitoneal chemotherapy
(COLMNG3)

Evidence-based recommendation m

For patients with colorectal peritoneal metastases (either synchronous or D
metachronous to the primary), consider cytoreduction with perioperative
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Evidence-based recommendation

intraperitoneal chemotherapy. Where this procedure is suitable, offer referral to a
centre with the necessary expertise and infrastructure to perform this procedure.

Evidence-based recommendation ’ Grade

Cytoreduction surgery and perioperative intraperitoneal chemotherapy should only D
be offered after due consideration of, and discussion with the patient about, the
potential treatment-related mortality and morbidity.

Practice point

Patients with peritoneal carcinomatosis should be referred to a centre with expertise in the
management of peritoneal surface malignancies and should be offered enrolment in a prospective
trial, so as to allow further evaluation of cytoreduction and intraperitoneal chemotherapy.

Practice point

Prior to referral, treating clinicians should have an in-depth discussion with every patient about the
potential survival advantage and potential treatment-related mortality or morbidity.

Practice point

All patients’ cases should be discussed at a multidisciplinary team meeting with clinicians who have
expertise in the management of peritoneal metastases, to review the relevant clinical information,
previous histology (if applicable) and relevant imaging prior to offering patients cytoreductive
surgery and intraperitoneal chemotherapy.

Practice point

All patients offered this procedure in established cytoreduction centres should be asked to give their
consent for their patient records to be available for ongoing auditing of clinical outcomes. Patients
should also be invited and encouraged to participate in research to enable collection of prospective
longitudinal data for clinical and quality-of-life outcomes.
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Back to top

2.2.40 Adjuvant therapy for colon cancer

2.2.41 Adjuvant therapy for stage Ill colon cancer

Practice point

Oxaliplatin in combination with a fluoropyrimidine is standard therapy for young patients (< 70
years) with stage Ill colon cancer.

Practice point

Capecitabine plus oxaliplatin (XELOX) can be considered as an alternative to FOLFOX for adjuvant
treatment for patients with stage Ill colon cancer.

Back to top

2.2.42 Adjuvant therapy for elderly patients with stage Ill colon cancer

Consensus-based recommendation

Elderly patients (= 70 years) with stage lll colon cancer who are fit for adjuvant chemotherapy
should receive 6 months of a single-agent fluoropyrimidine (either 5FU or capecitabine).

Practice point

The addition of oxaliplatin to adjuvant fluoropyrimidine-based therapy in elderly patients (= 70
years) with stage lll colon cancer did not improve survival outcomes.
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Practice point

The combination of oxaliplatin and fluoropyrimidine-based therapy in the metastatic setting
provides a similar benefit in elderly patients and younger patients. The discordance between the
adjuvant and metastatic setting remain unexplained.

Back to top

2.2.43 Adjuvant therapy for stage Il colon cancer

Practice point

The optimal approach to adjuvant therapy in stage Il colon cancer remains uncertain. Adjuvant
therapy can be considered in high-risk patients on a case-by-case basis.

Back to top

2.2.44 Irinotecan and targeted (biological) agents in adjuvant therapy for
stage Il and stage Ill colon cancer

Practice point

Neither Irinotecan nor a biological agent (either bevacizumab or cetuximab) should be used as
adjuvant therapy for patients with stage Il or Ill colon cancer.

Back to top
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2.2.45 Neoadjuvant and adjuvant therapy for rectal cancer

2.2.46 Neoadjuvant therapy for rectal cancer

Practice point

Accurate determination of suitability for neoadjuvant therapy is based on careful preoperative
location and staging assessments, and requires optimal quality of care from each aspect of the
multidisciplinary team’s assessment.

Practice point

‘Early’ cT3NO rectal cancer (<1mm extension) is considered potentially suitable for surgery without
neoadjuvant treatment in some international guidelines; but requires a high level of confidence in
staging investigations and interpretation.

Back to top

2.2.47 Short-course radiation treatment

Practice point

Preoperative (neoadjuvant) radiation treatment (either short-course radiation treatment alone or
long-course chemoradiation) is recommended for most patients with stage Il and Ill rectal cancers,
to reduce risk of local recurrence.

Practice point

Short-course radiation treatment should be considered if there are clear concerns regarding a
patient’s physical or psychosocial ability to tolerate long-course chemoradiation.
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Practice point

MRI imaging, patient and clinical factors including comorbidity status should be carefully reviewed
by the multidisciplinary team. If clinical T4 primary or nodal disease is seen, or tumour extends close
to the mesorectal fascia, then long-course chemoradiation is preferable where possible.

Back to top

2.2.48 Neoadjuvant long-course chemoradiation

Evidence-based recommendation

‘ Grade

Consider neoadjuvant chemoradiation for patients with stage II-lll rectal cancer where C
appropriate.

Practice point

The current standard dose of neoadjuvant chemoradiation is 50-50.4 Gy (boost volume after 45 Gy)
with either continuous infusional 5FU or capecitabine.

Practice point

‘Early’ cT3NO rectal cancer (<1mm extension) is considered potentially suitable for surgery without

neoadjuvant treatment in some international guidelines; but requires a high level of confidence in
staging investigations and interpretation.

Back to top

2.2.49 'Watch and wait' approach after clinical complete response to
neoadjuvant chemoradiation (NEO1a)

Evidence-based recommendation ’ Grade

D
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Evidence-based recommendation

For patients with rectal cancer who have had a clinical complete response to
neoadjuvant chemoradiation, and planned resection according to the standard
recommendation is either not possible or the patient declines it, a ‘watch and wait’
approach can be considered, provided that:

B the risks and benefits have been discussed with the multidisciplinary team and
the patient
the patient is monitored closely for local recurrence
the patient is offered an appropriate surgical resection procedure if local
recurrence is detected.

Practice point

A ‘watch and wait’ approach for patients with clinical complete response following chemoradiation is
not considered standard practice. Clinicians and patients who select this option must be aware of
increased risk of recurrence necessitating surgical intervention, and the importance of close follow-

up.

Practice point

Follow-up and surveillance guidelines for a ‘watch and wait’ approach, in particular the frequency of
follow-up tests, are not established. Testing may include serial CEA measurements, clinical
examination, radiological surveillance, and sigmoidoscopy/colonoscopy.

Back to top

2.2.50 Neoadjuvant chemotherapy regimen

Practice point

Infusional fluoropyrimidine is preferable to bolus fluoropyrimidine for use in combination with
radiation treatment for rectal cancer.
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Practice point

Oral capecitabine or intravenous infusional 5FU are both acceptable agents to combine with
radiation treatment for rectal cancer.

Practice point

If capecitabine is considered, patients should be carefully selected to minimise risk of non-
compliance or overdosing.

Practice point

Neoadjuvant oxaliplatin with radiation treatment for rectal cancer is not currently regarded as
standard therapy. Data for local control or survival benefit are mixed and oxaliplatin is associated
with higher toxicity than fluoropyrimidine alone.

Practice point

The role of neoadjuvant systemic chemotherapy is still under investigation and is not regarded as
routine.

Practice point

The roles of bevacizumab, panitumumab and cetuximab in the neoadjuvant setting for rectal cancer
are uncertain, based on available evidence. These are not currently available for the treatment of
non-metastatic rectal cancer, and they are not indicated in this setting.
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2.2.51 Optimal timing surgery after neoadjuvant therapy

Practice point

Available data for the optimal timing between completion of neoadjuvant C-RT and surgery indicate
that surgery at least 6 weeks but by 12 weeks appears to be appropriate, until results from further
studies become available.

Practice point

Waiting longer within the 6-12 week time frame to allow optimal pathological downstaging may be
selected preferentially, for example for patients with T4 tumours, where maximal downstaging is
desirable.

Back to top

2.2.52 Postoperative chemotherapy

Practice point

Strong evidence for benefit of adjuvant chemotherapy for rectal cancer is lacking, even in patients
with node positive disease. In disease regarded as high risk, the uncertain benefits of adjuvant
chemotherapy should be acknowledged.

Practice point

Patients with upper third rectal tumours (10-15cm from the anal verge) with either cN+ or pN+
findings, are possibly those who may derive any/most benefit from adjuvant chemotherapy.

Practice point

For patients with pathological stage IlI/lll rectal cancer, adjuvant oxaliplatin-based chemotherapy is
associated with increased toxicities. Benefits, if any, may be confined to those with stage Il disease;
but not all data concur.
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Practice point

The uncertain benefits of oxaliplatin as adjuvant therapy in rectal cancer should be acknowledged.

Practice point

There are no randomised trials for adjuvant chemotherapy for patients with pathological complete
response after chemoradiation followed by surgery. Available evidence suggests that these patients
have a very good prognosis and any absolute benefits are likely to be small.

Back to top

2.2.53 Postoperative radiation treatment

Practice point

Patients with higher risk disease post-operatively who did not receive neoadjuvant treatment should
be considered for adjuvant pelvic radiotherapy concurrent with 5 fluorouracil chemotherapy.

Back to top

2.2.54 Management of resectable locally recurrent disease and metastatic
disease

2.2.55 Investigation of recurrent cancer

Practice point

Initial assessment of patients with suspected local or systematic recurrence should include serum
CEA, contrast CT scan of the chest, abdomen and pelvis (unless contraindicated) and PET.
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Practice point

Depending on the type of recurrence, additional investigations are likely to be necessary. A high-
quality pelvic MRI is recommended for patients with locally recurrent rectal cancer. Additional local
investigations may also need to be considered depending on patient and disease factors such as CT
or MRA if mesenteric or iliac vessel involvement is suspected, or cystoscopy if bladder involvement
is suspected.

Practice point

If possible, local recurrence should be histologically confirmed before surgery. If this is not possible
because of the extraluminal location of the disease, a transvaginal biopsy may be feasible where the
recurrence abuts the vagina. Alternatively, CT-guided percutaneous biopsies can be considered after
assessing the need for biopsy at a multidisciplinary team meeting.

Practice point

In patients with liver metastases, an MRI of the liver is usually also necessary if surgery is being
considered. The use of disodium gadoxetate (Primovist) contrast can increase the sensitivity and
specificity of MRI for detecting liver metastases. Colonoscopy may be needed if further resection is
planned.

Practice point

In patients with suspected lung metastases, CT chest and PET are usually sufficient to confirm
diagnosis. In patients where there is diagnostic uncertainty or concerns for mediastinal nodal
involvement, an endobronchial ultrasound or bronchoscopy may be needed.

Practice point

All patients with locally recurrent disease or metastatic disease should be discussed in a
multidisciplinary team meeting taking into consideration patient’s previous surgical history, current
imaging, fitness and desire for further treatment.

Back to top
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2.2.56 Management of locally recurrent resectable colorectal cancer

Evidence-based recommendation ’ Grade

For patients with isolated local recurrence of rectal cancer, consider referral to a D
centre with the necessary expertise to perform curative surgery (also known as
pelvic exenteration).

Evidence-based recommendation ’ Grade

Re-operative surgery for locally recurrent rectal cancer should only be offered after D
due consideration of, and discussion with the patient about, the potential survival
advantage, quality-of-life outcomes, and potential treatment-related morbidity.

Consensus-based recommendation

Patients who have not previously received radiotherapy should be considered for neoadjuvant
chemoradiation prior to re-operative surgery.

Practice point

Patients with locally recurrent colorectal cancer should be referred to a centre with the expertise in
the management of these cancers.

Practice point

All patients with locally recurrent colorectal cancer should be discussed at a multi-disciplinary team
meeting with clinicians who have the expertise in the management of such malignancies. These
meetings should review the patient’s previous histology and relevant imaging prior to making an
appropriate clinical recommendation.

Practice point

Re-operative surgery for locally recurrent colorectal cancer can be associated with significant
morbidity. As such, all re-resections should only be offered when cure is considered possible.
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Practice point

The key factor in achieving long-term survival in patients with locally recurrent colorectal cancer is a
complete resection with clear resection margins (RO margins), which is an important consideration
when making clinical decision about disease resectability.

Back to top

2.2.57 Management of resectable metastatic colorectal cancer (MNG14)

D

Evidence-based recommendation

In patients with resectable liver metastases, liver resection should be offered, as this
improves overall and progression free survival.

Evidence-based recommendation n

Patients referred for liver resection should be counselled about the potential D
complications associated with liver resection in comparison with non-curative
treatments.

Consensus-based recommendation

Patients at higher risk of recurrence should receive adjuvant therapy following liver resection, so as
to reduce the likelihood of further local or systemic recurrences.

Consensus-based recommendation

For patients with liver metastases that are considered ‘borderline’ resectable, neoadjuvant
chemotherapy should be considered and the case should be discussed by a multidisciplinary team
that includes an experienced liver surgeon.
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Consensus-based recommendation

In patients with pulmonary metastases, pulmonary resection improves locoregional control and may
improve survival.

Consensus-based recommendation

Systemic adjuvant chemotherapy following complete resection of pulmonary metastases may
reduce the likelihood of further systemic or local recurrences.

Consensus-based recommendation

In patients with liver and lung metastases, curative treatment may still be feasible. Combined or
staged resection of the metastases may be possible provided both the liver and lung metastases
can be completely resected and after taking into account the anatomic as well as functional
considerations of the remnant liver and lung. Furthermore, lung resection may be considered in
patients who have previously undergone a liver resection and vice versa. The use of neoadjuvant
chemotherapy with subsequent restaging may also be considered in patients with synchronous liver
and lung metastases prior to offering definitive resection.

Consensus-based recommendation

In patients with other isolated metastases, metasectomy may be appropriate in a well-informed
patient after appropriate investigations and discussion in a multi-disciplinary team meeting.

Practice point

Patients with liver metastases should be referred to a centre with expertise in the management of
these malignancies, for consideration of liver resection, if appropriate.

Practice point

Following curative treatment of liver metastases, patients need ongoing regular follow-up so as to
permit early detection of further recurrences that may be amendable to further therapy.
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2.2.58 Management of non-resectable locally recurrent disease and
metastatic disease

2.2.59 Liver-directed therapies for patients with incurable metastatic
colorectal cancer

Evidence-based recommendation Grade

For patients with non-resectable liver metastases of colorectal cancer, liver-directed D
therapies (selective internal radiation treatment, radiofrequency ablation, hepatic

arterial infusion of chemotherapy agents or transarterial chemoembolisation) can be
considered in centres with expertise in the specific technique after multidisciplinary

team discussion, or in the context of a clinical trial.

Consensus-based recommendation

In patients with non-resectable liver metastases only (or oligometastatic disease) liver directed
techniques can be considered by the MDT based on local experience, patient preference and tumour
characteristics. Treating clinicians should have an in-depth discussion with every patient regarding
technical complexity, potential outcomes and complications in addition to other therapies available
for that patient.

Practice point

All patients with metastatic colorectal cancer should be discussed at a multidisciplinary team
meeting with clinicians who have expertise in management of metastatic colorectal cancer.

Practice point

For patients who could be considered surgical candidates if their metastases were smaller, we
suggest initial systemic chemotherapy followed by re-evaluation for surgery.
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Practice point

Wherever possible, patients considering liver-directed therapies should be enrolled into clinical trials
examining these treatments in comparison to standard therapies.

Practice point

SIRT in combination with systemic chemotherapy can be used to prolong the time to liver
progression but not improve colorectal cancer survival with most evidence currently in the chemo-
refractory patients. At present there is insufficient data to recommend SIRT in the first line setting
for patients with non-resectable mCRC.

Back to top

2.2.60 Management of synchronous primary colorectal cancer with
unresectable metastatic disease

Practice point

Routine palliative resection of asymptomatic synchronous primary lesion in patients with
unresectable metastatic colorectal cancer remains controversial and there are no prospective
randomised studies to guide treatment. Recruitment into such trials has been difficult.

Practice point

All patients with an asymptomatic primary and unresectable metastatic colorectal cancer should be
discussed in a multi-disciplinary team meeting and the risks and benefits of a palliative resection for
an individual patient be carefully discussed bearing in mind the volume of metastatic disease,
degree of stenosis/risk of impending obstruction, comorbidities and patient preferences.

Practice point

Patients with an asymptomatic primary and good medium to long term disease control after initial
systemic therapy could be re-evaluated for potential resection of both the primary tumour and
metastases in the absence of widespread disease progression.
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Practice point

For patients with a symptomatic primary tumour (obstruction, bleeding or perforation) and
synchronous metastatic disease, resection of the primary tumour should be considered before
initiation of systemic therapy. For candidates not suitable for primary tumour resection other
palliative options to control symptoms including surgical bypass, radiotherapy, stents, laser ablation
in addition to systemic treatment should be considered.

Practice point

For patients with unresectable metastatic rectal cancer with symptomatic primary tumour,
irradiation (+/- chemotherapy) of the primary tumour should be considered after multidisciplinary
discussion in order to obtain optimal symptom control and reduce patient morbidity.

Back to top

2.2.61 The role of systemic therapies in non-resectable metastatic disease

2.2.62 Molecular pathology and biomarkers - implications for systemic
therapy

Practice point

RAS testing should be carried out on all patients at the time of diagnosis of metastatic colorectal
cancer.

Practice point

RAS mutational status is a negative predictive biomarker for therapeutic choices involving EGFR
antibody therapies in metastatic colorectal cancer.
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Practice point

Cetuximab and panitumumab should only be considered for the treatment of patients with RAS wild-
type metastatic colorectal cancer.

Practice point

The BRAF mutation status should ideally be performed at the time of diagnosis of metastatic
colorectal cancer, as this represents a distinct biologic subtype.

Practice point

The presence of a BRAF mutation in metastatic colorectal cancer is considered a poor prognostic
marker.

Practice point

BRAF mutation status in combination with testing for DNA mismatch repair deficiency can assist in
the identification of a germline versus somatic cause of DNA mismatch repair deficiency.

Practice point

The preponderance of the available evidence is that response to EGFR-targeted agents is less likely
in patients whose tumours harbour a BRAF mutation.

Practice point

Metastatic colorectal cancer patients with a BRAF mutation should be considered for a clinical trial
where available or triplet chemotherapy if suitable.
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Practice point

MSI testing in the metastatic setting can be useful to help identify patients who require referral for
further genetic testing and counselling.

Practice point

BRAF V600 mutational analysis should be done in conjunction with MSI testing for prognostic
stratification.

Practice point

MSI testing may be a predictive marker for the use of immune checkpoint inhibitors in the treatment
of patients with metastatic colorectal cancer.

Practice point

Emerging biomarkers are not recommended for routine patient management outside of the clinical
trial setting.

Practice point

The location of the primary tumour is a strong prognostic factor. Patients with left sided primary
tumours have a favourable outcome compared with those with right sided tumours regardless of
treatment type received.

Practice point

Left sided colorectal cancer should be considered for initial doublet chemotherapy and anti-EGFR
therapy where appropriate. Alternate options remain appropriate based on patient preference and
comorbidity.
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Practice point

Right sided colorectal cancer should be considered for initial doublet chemotherapy plus or minus
anti-VEGF. There may be a role for initial chemotherapy with anti-EGFR in right sided colon cancer
where the aim of treatment is down staging for resection given the improved response with anti-
EGFR. However, this should be done with caution given the lack of benefit on overall survival or
progression free survival.

Practice point

Sequential use of all available therapies should continue to be utilised in patients with colorectal
cancer regardless of the side of the primary tumour, provided it is appropriate for the individual
patient.

Practice point

Future trials for colon cancer should stratify patients by 'sidedness,' to better understand this issue.
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2.2.63 Systemic chemotherapy treatment options for first-line treatment

Practice point

For patients who are able to tolerate it, combination chemotherapy with a doublet (FOLFOX, XELOX
[CAPOX], or FOLFIRI) rather than a single agent sequential therapy for initial treatment of metastatic
colorectal cancer, is preferred.

Practice point

Patients with potentially resectable metastatic disease should be discussed at a multidisciplinary
meeting, and treatment plans should consider patient comorbidity and suitability for an aggressive
treatment strategy
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Practice point

Monotherapy is not appropriate and combination chemotherapy with a doublet (FOLFOX, XELOX
[CAPOX], or FOLRIR) should be used where the aim of therapy is significant cytoreduction. For those
with RAS wild-type tumours, an anti-EGFR antibody in conjunction with combination chemotherapy
can be considered especially in those with left sided primaries.

Practice point

For those with good performance status and without significant comorbidities intensive triplet
chemotherapy with FOLFIRINOX can be considered.

Practice point

Patient comorbidities, ECOG performance status, and location and burden of metastatic disease
should be considered in treatment decisions.

Practice point

For patients who are medically unfit with poor performance status, a supportive care approach may
be appropriate.

Practice point

In patients with poor performance status or significant comorbidities palliative treatment with single
agent fluoropyrimidine (with or without bevacizumab) may be preferred to doublet chemotherapy.
Fluoropyrimidine-based therapy alone (or in combination with bevacizumab) can be considered in
patients with low-volume unresectable disease.

Back to top
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2.2.64 Role of biological agents in first-line treatment of metastatic colorectal
cancer

Practice point

Biological agents targeting EGFR or VEGF in combination with chemotherapy are recommended in
the first-line treatment of most patients unless contraindicated.

Practice point

EGFR antibodies should:

*be used in patients with RAS wild-type tumours
*be used in combination with FOLFIRI or FOLFOX
*not be combined with capecitabine-based and bolus 5FU-based regimen.

Practice point

Patients with left sided colorectal cancer should be considered for initial doublet chemotherapy and
anti-EGFR therapy where appropriate. Alternate options remain appropriate based on patient
preference and comorbidity.See left vs. right section

Practice point

EGFR antibodies may be less efficacious in patients with BRAF mutations.

Practice point

VEGF antibody (bevacizumab):

*should be used in combination with cytotoxic doublets including FOLFOX, XELOX and FOLFIRI

*can be used in combination with the triplet cytotoxic regimen FOLFOXIRI in select fit patients
where tumour shrinkage is the goal, and potentially in fit patients with a BRAF mutation

*can be used in combination with fluoropyrimidine monotherapy in less fit patients unlikely to
be suitable for a doublet cytotoxic regimen.
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Practice point

Patients with right sided colorectal cancer should be considered for initial doublet chemotherapy
plus or minus anti-VEGF. See left vs. right section
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2.2.65 Role of biological agents in first-line treatment of metastatic colorectal
cancer

Practice point

Biological agents targeting EGFR or VEGF in combination with chemotherapy are recommended in
the first-line treatment of most patients unless contraindicated.

Practice point

EGFR antibodies should:

*be used in patients with RAS wild-type tumours
*be used in combination with FOLFIRI or FOLFOX
*not be combined with capecitabine-based and bolus 5FU-based regimen.

Practice point

Patients with left sided colorectal cancer should be considered for initial doublet chemotherapy and
anti-EGFR therapy where appropriate. Alternate options remain appropriate based on patient
preference and comorbidity.See left vs. right section

Practice point

EGFR antibodies may be less efficacious in patients with BRAF mutations.
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Practice point

VEGF antibody (bevacizumab):

*should be used in combination with cytotoxic doublets including FOLFOX, XELOX and FOLFIRI

*can be used in combination with the triplet cytotoxic regimen FOLFOXIRI in select fit patients
where tumour shrinkage is the goal, and potentially in fit patients with a BRAF mutation

*can be used in combination with fluoropyrimidine monotherapy in less fit patients unlikely to
be suitable for a doublet cytotoxic regimen.

Practice point

Patients with right sided colorectal cancer should be considered for initial doublet chemotherapy
plus or minus anti-VEGF. See left vs. right section
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2.2.66 Subsequent treatment and the continuum-of-care model

Practice point

Individualisation and discussion with the patient is essential when planning treatment breaks and or
de-escalation/maintenance schedules.

Practice point

When the combination of leucovorin calcium (folinic acid), 5-fluorouracil (5FU) and oxaliplatin
(FOLFOX), with or without bevacizumab, is used for first-line therapy, the available data suggest that
it is reasonable to discontinue oxaliplatin temporarily while maintaining a fluoropyrimidine with or
without bevacizumab.

Practice point

When the combination of folinic acid, 5FU and irinotecan hydrochloride (FOLFIRI), with or without
bevacizumab, is used for first- line therapy, patients can continue on induction therapy for as long
as tumour shrinkage continues and the treatment is tolerable.

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 54 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

Practice point

For patients receiving initial therapy with folinic acid, 5FU, oxaliplatin and irinotecan hydrochloride
(FOLFOXIRI), with or without bevacizumab, a fluoropyrimidine plus bevacizumab may be considered
as maintenance therapy (as was done in the pivotal trials examining FOLFOXIRI).

Practice point

For patients receiving initial therapy with a single-agent fluoropyrimidine (plus bevacizumab),
induction therapy should be maintained.

Practice point

Initial induction therapy or a second-line therapy should be reintroduced at radiological or first signs
of symptomatic progression.

Practice point

If a second-line therapy is chosen, re introduction of the initial induction treatment should be a part
of the entire treatment strategy as long as no relevant residual toxicity is present.
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2.2.67 Systemic options for second-line treatment

Practice point

Patients who did not receive bevacizumab as part of first-line therapy should be considered for
bevacizumab in second-line therapy, in combination with a second-line cytotoxic regimen.
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Practice point

Patients who received bevacizumab as part of the first-line regimen and have RAS wild-type (BRAF
wild-type) metastatic colorectal cancer should be considered for combination EGFR monoclonal
antibodies with FOLFIRI/irinotecan.

Practice point

Patients who received a first-line oxaliplatin-containing regimen should be switched to an irinotecan-
containing regimen, and vice versa.

Practice point

Patients who experience disease progression during first-line 5FU monotherapy should be offered an
irinotecan or oxaliplatin-containing regimen if they have adequate performance status.

Back to top

2.2.68 Systemic options for third-line treatment

Practice point

Patients with mCRC considering treatment in the third-line setting have limited therapeutic options
and typically have reduced quality of life; therefore physicians must carefully balance any efficacy
benefit associated with therapy with its toxicity profile.

Practice point

Cetuximab or panitumumab treatment should be considered in patients with RAS wild-type and
BRAF wild-type metastatic colorectal cancer not previously treated with these agents, taking into
account the following:

* Cetuximab and Panitumumab are equally effective as single agents.
* Cetuximab in combination with irinotecan is more active than cetuximab alone in patients
refractory to irinotecan with adequate performance status to receive combination therapy.
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Practice point

If available, regorafenib or trifluridine/tipiracil can be considered for patients with metastatic
colorectal cancer refractory to all standard available therapies.

Practice point

Patients receiving third-line therapy should be offered participation in clinical trials, wherever
available.

Practice point

Symptom burden is often high in patients with mCRC especially as the disease progresses. Early
palliative care intervention should be considered for all patients with mCRC as they can improve the
quality of life of patients with cancer.

2.2.69 Follow-up after curative resection for colorectal cancer

2.2.70 Rationale for follow-up

Practice point

As there are no reliable indicators of an individual’s risk of synchronous or metachronous lesions,
nor of treatable recurrence, all patients who have undergone curative surgery should be offered
follow-up if they are fit for further intervention should disease be detected.

Practice point

Patients who are unfit for further surgery or who have advanced disease require appropriate follow-
up directed at psychological support and symptom relief.
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2.2.71 Optimal follow-up surveillance protocol

Evidence-based recommendation V Grade

Intensive follow-up after curative surgery for colorectal cancer should include CEA D
and CT scan, with the aim of early detection of recurrence or residual disease where
there is the possibility for curative resection.

PET/CT scan can be used as an effective adjunct for detection of recurrence,
especially when the CEA and/or CT scans are suggestive of recurrence.

Practice point

These recommendations apply only to asymptomatic patients. All patients who develop symptoms
should be investigated rigorously.

Practice point

Colonoscopy should be performed at 12 months after surgery to exclude missed lesions. If the initial
colonoscopy was incomplete then a colonoscopy should be performed at the latest 6 months after
surgery. If the colonoscopy is normal, refer to the Clinical Practice Guidelines for Surveillance
Colonoscopy for subsequent colonoscopies.

Practice point

Intensive follow-up for colorectal cancer should be considered for patients who have had potentially
curable disease, although optimal modality and frequency are yet to be firmly established.

Practice point

Intensive follow-up can detect recurrences earlier, thus surgical resection for curative intent is
possible. However, this is not associated with improved survival.
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Practice point

CEA and CT scans are readily accessible and relatively sensitive investigations.
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2.2.72 Health professionals performing follow-up and suggested follow-up
schedule

Practice point

Follow-up can be delivered as a combination of visits to the surgeon or associated
gasteroenterologist, with ongoing care by the GP and clinical nurse consultant.

Back to top

2.2.73 Pyschosocial care

2.2.74 Psychosocial care

Practice point

Patients with colorectal cancer should be screened for psychological distress at diagnosis and key
points in their disease trajectory.

Practice point

Psychological interventions should be a component of colorectal cancer care, as they can improve
the quality of life for patients with cancer.
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Practice point

The use of decision aids should be considered for preference-sensitive decisions about treatment for
colorectal cancer.

Back to top
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1. 1T National Health and Medical Research Council. NHMRC /evels of evidence and grades for
recommendations for guideline developers. Canberra: National Health and Medical Research Council;
2009 Available from: https://www.nhmrc.gov.au/_files_nhmrc/file/guidelines/developers
/nhmrc_levels_grades_evidence_120423.pdf.

3 Plain-language summary
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3.1 Introduction

Colorectal cancer (also called bowel cancer) means cancer in the large bowel (colon) or in the section at the end
of the bowel (rectum). It starts in the inner lining of the bowel, and typically begins as growths on the inside of
the bowel (polyps), which can become cancerous and spread if they are not detected and removed.
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Bowel cancer is the second most common cancer diagnosed in both men and women. Australia has one of the
highest rates of bowel cancer in the world. Approximately 9% of cancer deaths in Australia are due to bowel
cancer. Bowel cancer is more common in people aged over 50 years than in younger adults. The change of
developing bowel cancer before age 85 is about one in 11 for men and one in 15 for women.

Back to top

3.2 What increases a person’s risk of bowel cancer?

The risk of bowel cancer is increased by smoking, eating red meat (especially when cooked until blackened),
eating processed meats (e.g. smoked, cured, salted or preserved meats), drinking alcohol, and being
overweight or obese. The risk is reduced by regular physical activity and eating plenty of foods that contain
fibre.

Bowel cancer runs in some families due to inherited gene mutations. Some of these cause specific conditions,
such as Lynch syndrome, familial adenomatous polyposis (FAP), and attenuated familial adenomatous polyposis.
Doctors use a system of three categories to work out an individual’s level of risk. A person’s risk category
depends on how many close relatives have bowel cancer and their age at diagnosis. Someone with several close
relatives diagnosed with bowel cancer before age 55 has much higher risk than someone with no close relatives
with bowel cancer.

Back to top

3.3 How is bowel cancer diagnosed?

Signs and symptoms of bowel cancer include bleeding from the rectum, abdominal pain, change in bowel habit,
constipation, indigestion, weight less, or having a low number of red blood cells (anaemia). Most people with
symptoms of bowel cancer go to their general practitioner (GP) first. If a GP thinks a person’s symptoms could
be due to bowel cancer, they will usually arrange blood tests and a faecal occult blood test (FOBT), which tests a
small piece of faeces for invisible traces of blood. The FOBT test is also recommended for people without
symptoms (see How can we reduce bowel cancer in Australia?).

The next step is to have a colonoscopy, where a video camera on a tube is inserted through the anus to look at
the inside of the bowel. This should happen within 120 days of first seeing a doctor about symptoms or having a
positive FOBT result (even if there are no symptoms). For someone from a family with a high risk of bowel
cancer, colonoscopy should happen as soon as possible.

If a colonoscopy shows that a person could have bowel cancer, they may need to have imaging (such as bowel
scans), a surgical operation, or both. During surgery, a piece of the cancer (biopsy) is taken to be tested by a
pathologist.

Sometimes the first sign of bowel cancer is sudden blockage of the bowel. When this happens, bowel cancer is
diagnosed by computed tomography (CT scan) and an emergency operation.
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After bowel cancer is diagnosed, doctors work out what stage it is at (how far it has spread). This is done by a
combination of colonoscopy, scans such as CT, positron emission tomography (PET scan), and magnetic
resonance imaging (MRI), and pathology testing of the cancer sample. Pathology testing includes looking at the
cancer under a microscope and testing for genetic changes in the cancer cells, which can help choose the best
treatment for the person. The surgeon and the pathologist work closely together to get an accurate
understanding of the individual’s cancer.

There are several different systems for recording cancer stage. All these systems use codes based on letters
and numbers, to indicate how far the cancer has spread through different tissues and organs, and how much
cancer is still in the body after surgery. Australian doctors use a combination of these systems.

Being diagnosed with bowel cancer can be stressful and frightening. Doctors should check whether people are
distressed and provide psychological treatment, if needed.

Back to top

3.4 How can we reduce bowel cancer in Australia?

Testing healthy people for early signs of bowel cancer (screening) can reduce the number of deaths due to
bowel cancer. Australia has a National Bowel Cancer Screening Program, which involves mailing FOBT kits to
people in the target age groups. The person collects a sample at home and sends it to a testing centre. If the
result of the test is positive, they are contacted to have more tests. In Australia, the strategy with the best
balance of effectiveness, avoiding unnecessary tests, and value for money, would be to offer a FOBT every 2
years to people aged 50-74 who do not have symptoms of bowel cancer and are not from a high-risk family.

For people aged 50-70 years with average risk of bowel cancer (people with no symptoms and not from a high-
risk family), a doctor may also recommend taking a low dose of aspirin for at least 2.5 years. Whether or not a
person should take aspirin depends on their general health, and whether they have another condition that could
be made worse by aspirin (e.g. allergy to aspirin, stomach ulcers, bleeding problems or kidney problems).

People from families with bowel cancer need extra testing to find bowel cancer early. This includes having a
colonoscopy every 5 years. The age at which a person should start regular bowel check-ups depends on their
risk category. They may also be advised to start taking low-dose aspirin regularly from age 25.

Back to top

3.5 How is bowel cancer treated?
Treatments include surgery, chemotherapy and radiation treatment.

3.5.1 Surgery

Most people with bowel cancer have an operation to remove as much of the cancer as possible. This may
happen straight after getting the diagnosis, or after taking chemotherapy for a few months first (for example, if
the cancer is in the rectum, or if the cancer has already spread beyond the lining of the bowel). Whether an
operation is best for the person, and the type of operation, depends on how big the cancer is and how far it has
spread, their general health, and their own wishes.
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Surgery can either be a traditional operation through a long incision in the abdomen, or by ‘keyhole surgery’
(laparoscopy). Laparoscopy should only be done in hospitals with special expertise in this technique and by
surgeons with the right training and skill.

Before the operation, the person should have a medical check-up, including blood tests, so that any common
problems such as anaemia, iron deficiency or malnutrition can be treated before the operation. Hospitals should
prevent dangerous blood clots in people having surgery for bowel cancer by using compression stockings,
machines to keep the blood flowing to the legs (sequential compression devices), and blood-thinners such as
low molecular-weight heparin. Prevention may need to be continued for 4 weeks after surgery.

Infections in the surgical wound are common after bowel cancer surgery. Some hospitals try to reduce the risk
of infection by using laxatives to empty the bowel before surgery (called mechanical bowel preparation). This is
not as effective as was once thought, and is not necessary. However, some surgeons still prefer patients to have
mechanical bowel preparation before the operation.

Sometimes a part of the bowel needs to be removed, which means the person can no longer pass bowel
motions (faeces) through their rectum and anus. When this happens, the surgeon makes a new opening (stoma)
in the abdominal wall, which can be attached to a colostomy bag to collect faeces instead of going to the toilet
the normal way. Anyone who needs (or might need) a stoma should see a stomal therapist before their
operation, and a should be given education and support afterwards to take care of their stoma.
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3.5.2 Chemotherapy and radiation treatment

Chemotherapy uses drugs that kill cancer cells, in the main cancer but also any cancer cells that have spread
through the body, including cancer cells growing in the liver or lungs. There are many different chemotherapy
drugs and several different standard combinations. The best combination for a person with bowel cancer
depends on how far the cancer has spread, the type of cancer, their age, and their general health.

Radiation uses X-rays to kill cancer cells. It is a standard treatment for rectal cancer, and is usually done before
surgery.

When chemotherapy or radiation treatment is given before surgery that will aim to cure the cancer, it is called
neoadjuvant therapy. When these treatments are given after surgery, they are called adjuvant treatment.

Chemotherapy after surgery is the standard treatment for people with colon cancer that has spread beyond the
bowel, including to the lymph nodes. For people with colon cancer that has not spread to the lymph nodes, it is
unclear whether chemotherapy after surgery improves outlook.

For people with rectal cancer, both chemotherapy and radiation are common treatments. Chemotherapy is
often given alongside radiation treatment to boost the effect of the radiation, and both treatments are repeated
several times. The combination of chemotherapy and radiation (chemoradiation) is recommended before
surgery for most people with rectal cancer, to reduce the risk of the cancer returning. Surgery should be
planned for 6-12 weeks after chemoradiation. Radiation treatment might be given on its own if the person is too
unwell to cope with the combination of chemotherapy and radiation. If rectal cancer responds well to
chemoradiation, the person has a very good outlook for survival. However, it is unclear whether they are
completely cured or whether the cancer will return.
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Surgery for rectal cancer causes more discomfort and disability than surgery for colon cancer. Some people who
have a good response to chemoradiation choose not to go ahead with surgery, and instead opt to ‘watch and
wait’. If someone chooses this option, their doctor should clearly explain the risks, and should arrange regular
check-ups to see if the cancer has returned. If the cancer grows back, the person should be offered surgery.

Chemotherapy after surgery for rectal cancer aims to kill any remaining cancer cells that are invisible to the
surgeon but could spread afterwards. However, the benefits are not proven. Chemoradiation after surgery
should be considered if a person has a high risk of rectal cancer returning, and they did not have
chemoradiation before their surgery.
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3.6 Follow-up after surgery

After surgery for bowel cancer, there is a chance that the cancer could come back. As surgery techniques get
better and better, recurrence rates are getting lower.

Recurring bowel cancer may or may not cause symptoms. The purpose of follow-up after surgery is to find new
or regrowing cancers early so they can be treated. Check-ups should be regular (e.g. every 3-6 months for the
first year after surgery, then every 6 months for 2 years, then once a year for 5 years). Surgeons,
gastroenterologists, GPs and nurses can work together to provide thorough check-ups.

Tests should include colonoscopy 6 months after surgery, blood tests to measure levels of carcinoembryonic
antigen (CEA) (e.g. at each visit), a CT scan (e.g. every year), and PET scans if CEA levels start to rise.

3.7 What happens if bowel cancer returns or spreads?

If cancer comes back after surgery, it can be confined to the bowel or bowel area, or it could be discovered after
it has already spread (metastasised) throughout the body through the blood or lymph vessels. The liver and
lungs are the most common places to find these bowel cancer growths (metastases).

If doctors suspect that bowel cancer has recurred, they should arrange a CEA test, CT scan of the chest,
abdomen and pelvis, and PET-CT of the colon. Other tests, such as MRI, may also be needed.

If rectal cancer returns and is confined to the area around the rectum, the person will have the best chance of
long-term survival if they have surgery to completely remove the cancer (pelvic exenteration), at a hospital that
has the skills to do this operation. Chemoradiation before surgery should also be considered. The risks and
benefits should be carefully explained to the person before choosing surgery.

If bowel cancer has spread to the liver or lungs, there is still a chance that it could be treated. Liver surgery to
remove as much cancer as possible is the best option to improve the person’s chance of survival. If possible,
chemotherapy should be given after liver surgery. If surgery is not possible, other treatments are available to
kill colon cancer cells in the liver. These include using radiation inside the liver, using chemotherapy and
blocking blood vessels in the liver, using heat to kill cancer cells, injecting chemotherapy drugs into the liver
artery, and special radiation treatment techniques. These techniques are not proven, but may be offered in
some hospitals. There is less information about treatments for bowel cancer that has spread to other organs.
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For people with bowel cancer that is not curable by surgery, treatment aims to prolong survival and improve
quality of life. Treatment can include surgery to reduce the size of the cancer and prevent other problems like
bleeding, chemotherapy, radiation treatment, or a combination of these. Many different medicines and
chemotherapy combinations are used to treat people with bowel cancer that has spread throughout the body

(metastatic bowel cancer). The best way to combine all the available drugs is not yet known. Genetic mutations
in the cancer affect which chemotherapy drugs will work best.
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4.1 Introduction

In Australia, colorectal cancer is a major cause of morbidity and mortality. In 2014, it was estimated to be the
second most commonly diagnosed cancer in Australia (excluding non-melanoma skin cancer) and the second
most common cause of cancer mortality (after lung cancer), representing 9% of all deaths from cancer.lt The

risk of being diagnosed with colorectal cancer by the age of 85 years is one in 11 for males and one in 15 for

females.[?]

Australia has one of the highest rates of colorectal cancer in the world.13! The high rates of colorectal cancer in
Australia and other developed Western countries are likely to be due in large part to the increased prevalence of
established environmental risk factors, including physical inactivity and obesity,[4] smoking,[S] heavy alcohol

[7]

consumption,[6] and a diet high in red/processed meats' " and low in fibre.[8

Back to top
4.2 Incidence and mortality

4.2.1 Population age-standardised rates

Table 1.1 shows the Australian incidence and mortality rates for colorectal cancer in comparison with other

countries for the period up to and including 2012.13!

A total of 14,958 new cases of colorectal cancer were diagnosed in Australia in 2012 (8239 males and 6718

females). In comparison, there were 6985 new cases diagnosed in 1982.12]

The age-standardised incidence rate for colorectal cancer increased from 58 per 100,000 persons in 1982 to 59

cases per 100,000 persons in 2012 (70 for males and 50 for females).[z]

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 66 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

The introduction of the National Bowel Cancer Screening Program (NBCSP) was expected to result in short-term
increases in incidence rates due to the detection of previously undetected cancers in those participating in

screening for the first time.l®! However, in the long-term it is expected that the incidence of colorectal cancer in
those age groups eligible for population screening will begin to fall, as pre-cancerous lesions are detected and
treated before they develop into cancer. This trend has been observed in cervical cancer incidence following the

introduction of the National Cervical Screening Program.[m]

In 2013, 4162 deaths from colorectal cancer in Australia (2299 males and 1863 females) were recorded."21 |n
comparison, there were 2500 deaths recorded in 1968.[2]

The age-standardised mortality rate for colorectal cancer decreased from 31 deaths per 100,000 persons in
1968 to 16 deaths per 100,000 in 2013 (19 for males and 13 for females).[?]

Although the age-standardised incidence rate for colorectal cancer in Australia is amongst the highest in the
world, it has barely increased in 30 years, and in comparison with other developed Western countries the
proportion of diagnosed patients dying from the disease is low.

' Numbers recorded by the Australian Bureau of Statistics (ABS) based on death certificates. These figures probably significantly
underestimate the true number of deaths due to colorectal cancer because the coding methods used in various jurisdiction can result in

such deaths being attributed to nonspecific cancers such as ‘malignant neoplasms of other and unspecified digestive organs’ or
‘cancers of unknown primary site’.

4.2.1.1 Table 1.1 Incidence and mortality rates for colorectal cancer, selected
countries, 2012

Incidence (@ Mortality (?)
Country
(ASRW) (ASRW)

Australia 38.4 9.0
New

37.3 15.1
Zealand
Canada 35.1 10.8
UK 30.2 10.7
USA 25.0 9.2

ASRW: age-standardised rate (standardised to World Standard Population for purpose of international comparison)

(a) Incidence is the number of new cases of colorectal cancer per 100,000 people, age-standardised to the World Standard Population;
(b) Mortality is the number of deaths from colorectal cancer per 100,000 people, age-standardised to the World Standard Population.
Source: GLOBOCAN (2012)3!
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4.2.2 Age and sex

The trend in age-specific incidence rates for colorectal cancer in 2012 was similar to that of previous years, with
incidence rates rising sharply for those aged 50 years and over, and remaining relatively low for those under 45

years (Figure l.l).[z] People aged 80 years and over demonstrated the highest incidence rates, with more than
400 newly diagnosed cases per 100,000 population.

4.2.2.1 Figure 1.1 Age-specific incidence rates for colorectal cancer, Australia,
2012

Source: Australian Institute of Health and Welfare (2016).[2] The incidence (or mortality) rate has been age-standardised to the
Australian population (ASR) at 30 June 2001.

Figure 1.2 shows the time trends in incidence of colorectal cancer in Australian men and women.!?] Between

2000 and 2012, the age-standardised incidence rates for colorectal cancer demonstrated a gradual decline in
both males (1% per year) and females (0.6% per year). However, over the same period the number of newly
diagnosed cases of colorectal cancer increased by 20% in males, and 22% in females, due to the increasing size

and ageing of the Australian population.m

4.2.2.2 Figure 1.2 Age-standardised incidence rates for colorectal cancer,
Australia, 1982-2012

Source: Australian Institute of Health and Welfare (2016).[2] The incidence (or mortality) rate has been age-standardised to the
Australian population (ASR) at 30 June 2001.

The highest age-specific mortality rates for colorectal cancer in 2013 were observed in the oldest age groups,
with those aged 80-84 demonstrating a rate of 144 deaths per 100,000 population, and those aged 85 years

and over demonstrating a rate of 220 deaths per 100,000 (Figure 1.3).1%1 Approximately 30% of all colorectal
cancer deaths occurred in those aged between 50 and 69 years (1198 deaths). However, death from colorectal

cancer was relatively uncommon among those aged less than 50 years.m

Figure 1.4 shows the time trends in mortality from colorectal cancer in Australian men and women.[?] Between
1994 and 2013 there was a decline in the age-standardised mortality rate, which fell by an average of 2.4% per

year overall.[?]
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4.2.2.3 Figure 1.3 Age-specific mortality rates for colorectal cancer, Australia,
2013

Source: Australian Institute of Health and Welfare (2016)[2]

4.2.2.4 Figure 1.4 Age-standardised mortality rates for colorectal cancer,
Australia, 1968-2013

Source: Australian Institute of Health and Welfare (2016).[2] The incidence (or mortality) rate has been age-standardised to the
Australian population (ASR) at 30 June 2001.
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4.2.3 Socioeconomic status

In the 4 years from 2006 to 2009, those living in the most disadvantaged areas of Australia accounted for the

highest age-standardised incidence rate for colorectal cancer (66 per 100,000).[1]

In the 4 years from 2009 to 2012, those living in the most disadvantaged areas of Australia accounted for the

highest age-standardised mortality rate! for colorectal cancer (17 per 100,000).[1]

IIAge-standardised incidence according to socioeconomic status, jurisdiction and Indigenous status was not consistently reported for all

time periods, so direct comparisons between the reporting periods cannot be made.

Back to top

4.2.4 Remoteness area

In the 5 years from 2005 to 2009, people living in Inner regional areas of Australia had the highest age-
standardised incidence rate for colorectal cancer (70 per 100,000).[1]

Between 2008 and 2012, age-standardised mortality rates' for colorectal cancer were higher in Inner regional
and Outer regional areas of Australia, each with 17 deaths per 100,000. Age-standardised mortality rates were

lowest in Very remote areas (11 deaths per 100,000).[1]

. Age-standardised incidence according to socioeconomic status, jurisdiction and Indigenous status was not consistently reported for all

time periods, so direct comparisons between the reporting periods cannot be made.
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4.2.5 State and territory

The incidence of colorectal cancer varied between jurisdictions in the period between 2005 and 2009. Tasmania
(75 cases per 100,000 persons) and Queensland (66 cases per 100,000 persons) had the highest age-
standardised incidence rates, while Western Australia and the Northern Territory (57 cases per 100,000 persons

each) had the lowest.[1!

Between 2008 and 2012, Tasmania had the highest age-standardised mortality ratel for colorectal cancer (20
deaths per 100,000 population), while Western Australia had the lowest (14 deaths per 100,000 population).ll]

1 Age-standardised incidence according to socioeconomic status, jurisdiction and Indigenous status was not consistently reported for all

time periods, so direct comparisons between the reporting periods cannot be made.

Back to top

4.2.6 Aboriginal and Torres Strait Islander peoples

Between 2005 and 2009, colorectal cancer was the third most commonly diagnosed cancer among Aboriginal

and Torres Strait Islander peoples (of the selected cancers reported for Indigenous Australians), with 79 cases

per year.ll]

Colorectal cancer is one of the cancers for which the age-standardised incidence rate was lower for Indigenous

Australians than non-Indigenous Australians, with a rate ratio of 0.8.1 1t is unclear why there is a lower
incidence rate for some cancers among Indigenous Australians. However, it has been suggested that the lower

rates of participation in screening and diagnostic testing among Indigenous people may play a role.[]
Indigenous Australians are more likely to have cancers that are diagnosed at a later stage, when the primary

site is no longer apparent, which may contribute to lower incidence rates for specific primary sites.! !

In 2008-2012, the age-standardised mortality rate for colorectal cancer was lower for Aboriginal and Torres
Strait Islander people (13 deaths per 100,000) than for non-Indigenous Australians (16 deaths per 100,000),
based on National Mortality Database data from New South Wales, Queensland, Western Australia, South

Australia and the Northern Territory.m
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4.3 Socioeconomic status

In the 5 years from 2006 to 2010, those living in the most disadvantaged areas of Australia had the highest age-
standardised incidence rate for colorectal cancer (67 cases per 100,000 people), while those living in the least

disadvantaged areas had the lowest age-standardised incidence rate (59 cases per 100,000).[11]

In the 5 years from 2009 to 2013, those living in the most disadvantaged areas of Australia had the highest age-

standardised mortality rate for colorectal cancer (18 deaths per 100,000 people), while those living in the least

disadvantaged areas had the lowest age-standardised mortality rate (14 deaths per 100,000).[11]
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4.4 Remoteness area

In the 5 years from 2006 to 2010, people living in Outer regional areas of Australia had the highest age-
standardised incidence rate for colorectal cancer (69 cases per 100,000 people), while those living in Very

remote areas had the lowest age-standardised incidence rate (51 cases per 100,000).[11]

Between 2009 and 2013, age-standardised mortality rates for colorectal cancer were highest in Outer regional
areas of Australia, with 17 deaths per 100,000 people. Age-standardised mortality rates were lowest in Very

remote areas (12 deaths per 100,000).[11]

4.5 State and territory

The incidence of colorectal cancer varied between jurisdictions in the period between 2006 and 2010. Tasmania
(75 cases per 100,000 people) had the highest age-standardised incidence rate, while the Northern Territory (57

cases per 100,000) had the lowest.[11]

Between 2009 and 2013, Tasmania and the Northern Territory had the highest age-standardised mortality rate
for colorectal cancer (19 deaths per 100,000 people each), while Western Australia had the lowest age-

standardised mortality rate (14 deaths per 100,000).[11]

4.6 Aboriginal and Torres Strait Islander peoples

Between 2006 and 2010, Indigenous Australians had a lower age-standardised incidence rate for colorectal
cancer (47 cases per 100,000 people) compared with non-Indigenous Australians (60 cases per 100,000), based

on incidence data from New South Wales, Queensland, Western Australia, and the Northern Territory.[ll]

It is unclear why there is a lower incidence rate for some cancers among Indigenous Australians. However, it has
been suggested that the lower rates of participation in screening and diagnostic testing among Indigenous

people may play a role.tt] Indigenous Australians are more likely to have cancers that are diagnosed at a later
stage, when the primary site is no longer apparent, which may contribute to lower incidence rates for specific
primary sites.[1]

In 2009-2013, the age-standardised mortality rate for colorectal cancer was lower for Indigenous Australians (13
deaths per 100,000 people) than for non-Indigenous Australians (16 deaths per 100,000), based on National
Mortality Database data from New South Wales, Queensland, Western Australia, South Australia and the

Northern Territory.[H]
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4.7 Colorectal cancer screening

The early detection of colorectal cancer through population screening programs is associated with better
treatment options, improved prognosis and reduced mortality. A number of randomised controlled trials have
shown that population screening programs using the faecal occult blood test (FOBT) can reduce colorectal
cancer mortality by 15-33%. [1211131[14](15]

In Australia, screening for colorectal cancer is available through the NBCSP, which was introduced in 2006. The
NBCSP aims to reduce the morbidity and mortality from colorectal cancer by actively recruiting and screening

the target population for early detection or prevention of the disease using FOBT kits.['1] The program has been
phased in gradually, and by 2020 will offer biennial screening for those aged 50 to 74 years.

In addition to the NBSCP, there are a number of other ways that Australians can participate in screening for
colorectal cancer. In conjunction with their general practitioner, individuals can purchase a FOBT kit from a

pharmacy without a prescription, or obtain a kit from non-government organisations such as the Cancer Council

[16] 51 from community or consumer organisations like Rotary or Bowel Cancer Australia, which run screening

programs through pharmacies. In addition, individuals who undergo endoscopic procedures such as
sigmoidoscopy or colonoscopy, even when these procedures are not specifically for the purpose of screening for
colorectal cancer, may be considered up-to-date with screening. Research suggests that a significant

percentage of older Australians may be participating in screening practices such as these, outside of the NBCSP.
[16]
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4.7.1 Screening participation rates in the general population

Of the 2,239,760 FOBT invitation kits that were sent out to eligible individuals between 1 January 2013 and 31
December 2014, a total of 836,457 people participated in the program by returning a completed FOBT for

analysis.[H] Therefore, the overall Australia-wide crude participation rate’l was 37.0%.11! Given the significant

proportion of older Australians who may be participating in screening practices outside of the NBCSP, however,
this may be an underestimate of true population screening rates.!16]

The national participation rate of 37% for 2013-2014 was slightly higher when compared with the previous
rolling 2-year period (2012-2013), which had a participation rate of 36%.15 In addition, the participation rate
was highest for individuals receiving their second or later (subsequent) screening invitation (41% compared with

35%).[11]

A 2014 study compared the outcomes and cancer characteristics of individuals who had been invited to
participate in the NBCSP in 2006-2008, as part of the target population turning 50, 55 or 65 (invitees), with
those of individuals aged 50-69 in 2006-2008, but who did not turn 50, 55 or 65 during that period and were
therefore not invited to screen then (non-invitees).[”] This study demonstrated that, of those diagnosed with
colorectal cancer between 2006 and 2008, non-invitees had a 68% higher risk of colorectal cancer death,
compared with NBCSP invitees.[17! For NBCSP invitees specifically, the risk of death from colorectal cancer was
more than twice as high in those who did not participate but later had a colorectal cancer diagnosed, compared
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with those whose cancer was diagnosed through participation in colorectal cancer screening. In addition,
colorectal cancers diagnosed in non-invitees had 38% higher odds of being more advanced than those

diagnosed in NBCSP invitees.!'”] For NBCSP invitees specifically, those with colorectal cancers detected through
screening had 121% higher odds of being diagnosed at an earlier stage, compared with colorectal cancers
diagnosed in invitees who did not participate. These findings suggest that the NBCSP is contributing to reducing

morbidity and mortality from colorectal cancer in Australia.l*”!

" Al colorectal screening participation rates (in the general population and by state and territory, age and sex, socioeconomic status
and remoteness area) reported in the National Bowel Cancer Screening Program Monitoring Report 2016 were crude participation

rates, and age-standardised participation rates were not reported.
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4.7.2 Screening participation rates by state and territory

In 2013-2014, NBCSP participation rates did vary by state and territory.[11] With the exception of New South
Wales (34.5% crude participation rate), Queensland (36.6%) and the Northern Territory (27.6%), all other
jurisdictions demonstrated participation rates that were above the overall Australian rate.[11!

While the reasons behind the observed jurisdictional variations in NBCSP participation are unclear, an analysis
of participation by socioeconomic status and remoteness areas within each jurisdiction has demonstrated that
participation in New South Wales and Queensland was generally lower across all subgroups (including Major

cities, and Inner and outer regional areas), compared with the otherjurisdictions.lll] These findings suggest
that in these jurisdictions, which are larger and therefore have a bigger impact on the Australian participation
rate, lower participation was an overall trend.
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4.7.3 Screening participation rates by age and sex

Participation rates were higher for females than males in each of the four age groups (Figure 1.5), with females

1.2 times more likely than males to participate in colorectal screening (34.7% for males, compared with 40.0%
[11]

for females).
Given that colorectal cancer risk and incidence is higher in men, this suggests an inequitable pattern of NBCSP
participation on the basis of sex. It has been suggested that women may have higher screening rates for
colorectal cancer due to the fact that they are involved in, and aware of, other population-based screening

programs such as those for cervical cancer and breast cancer, and may therefore better understand the
potential benefits of screening.[18]

Participation rates varied between the four target age groups, and were highest for those aged 65-69 years
(44.2%), and those aged 60-64 years (43.9%). These were the only two age groups with participation rates

above the national average (Figure 1.5).[11]
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4.7.3.1 Figure 1.5 Crude participation in the National Bowel Cancer Screening
Program, by age and sex, 2013-2014

Source: Data from National Bowel Cancer Screening Program Register as at 31 December 2015(AIHW 2016)[11]
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4.7.4 Screening participation rates by socioeconomic status

Analysis of NBCSP data according to population-based socioeconomic status quintiles showed that invitees living
within areas with the lowest socioeconomic status (areas with the most socioeconomic disadvantage) had lower

participation rates, when compared with those living in all other areas rated according to level of socioeconomic

status (Figure 1.6).[11]

These results are consistent with the findings of studies in Australia and internationally. A UK study has shown

that socioeconomic deprivation has a major effect on participation in screening.[19] It found that people from
more economically deprived areas had less interest in and uptake of colorectal cancer screening than their

counterparts in less deprived areas.!1?] Similarly, a study in South Australia demonstrated a general pattern of

lower screening participation in more disadvantaged socioeconomic groups.[18] This study found that key
barriers to the NBCSP were lack of knowledge about colorectal cancer and screening tests in general, and the

NBCSP in particular, suggesting a need for greater resources for social marketing to increase both awareness

and health literacy in this area.!18]

4.7.4.1 Figure 1.6 Crude participation in the National Bowel Cancer Screening
Program, by socioeconomic status area, 2013-2014

Source: Data from National Bowel Cancer Screening Program Register as at 31 December 2015(AIHW 2016)[11]
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4.7.5 Screening participation rates by remoteness area

Over 66% of all participants came from Major cities (with a 36.6% crude participation rate).l*Y The proportion
participating in screening was highest in Inner regional (40.0%) and Outer regional (38.7%) areas and lowest in
Remote and Very remote areas (Figure 1.7).

4.7.5.1 Figure 1.7 Crude participation in the National Bowel Cancer Screening
Program, by remoteness area, 2013-2014

Source: Data from National Bowel Cancer Screening Program Register as at 31 December 2015 (AIHW 2016)[11]
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4.8 Colorectal cancer control in Australia: now and in the future

4.8.1 Survival

In 2008-2012, the 5-year relative survival for colorectal cancer in the Australian population was 68% (67% for

males and 69% for females) (Figure 1.8).[11] In people aged 50-74 years (the target age group for the NBCSP),
the 5-year relative survival was 72%. In comparison, in 1982-1986, individuals diagnosed with colorectal cancer
had a 48% chance of surviving for 5 years compared with those in the general population.[ll]

The improvement in colorectal cancer survival rates may be due to a number of factors, such as earlier

presentation, earlier diagnosis, and improved treatments including safer and more effective surgical techniques

[20] 55 well as the availability of new chemotherapeutic and biologic treatment agents.[21] Better management

of families with Lynch syndrome and Familial Adenomatous Polyposis, more effective colonoscopic surveillance
following cancer or adenoma detection, and ad hoc screening by FOBT or colonoscopy may also have
contributed to improved colorectal cancer survival rates. It is unlikely that the NBCSP has had a significant
impact on the observed increases in 5-year survival, given the small number of years the program has been
active, the limited ages screened during those years, and the relatively low participation rates.

At the time of diagnosis, the probability of surviving for at least 5 years was 68%, which increased to 91% and

96% at 5 years and 15 years post-diagnosis, respectively (Figure 1.8).[11]

4.8.1.1 Figure 1.8 Relative survival at diagnosis and 5-year conditional survival
from colorectal cancer, Australia, 2008-2012

Conditional relative survival: Conditional survival estimates show the probability of surviving a given number of years provided that an
individual has already survived a specified amount of time after diagnosis.

Source: Data from Australian Cancer Database (AIHW 2012)[9]
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4.8.2 Incidence

Projections for cancer incidence in Australia have been undertaken that involve mathematical extrapolations of

past trends with the assumption that the same trend will continue into the future.l®? These projections are not
forecasts and do not attempt to allow for future changes in areas such as population screening programs or
treatment regimens. For colorectal cancer, projections are based on extrapolation of the trends in incidence up

to 2007 and do not take into account the impact of the NBCSP on future incidence.[®!

In males, age-standardised incidence rates for colorectal cancer demonstrated an increasing trend between
1982 and 1996. However, between 1996 and 2007 there was a small but statistically significant reduction of

approximately 0.3 cases per 100,000 males per year (Figure 1.9).[9]
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While the age-standardised incidence rate for colorectal cancer is expected to fall to approximately 71 cases per
100,000 males by 2020, equating to approximately 10,800 new cases, the estimated number of new cases
diagnosed is expected to continue to increase due to projected increases in the size of the elderly population
(Figure 1.9). Males aged 45-64 years are expected to show the greatest reductions in colorectal cancer rates,

while those aged 85 years and over are expected to show smaller reductions.!®!

4.8.2.1 Figure 1.9 Trends in number of new cases and age-standardised

incidence rates(a) for colorectal cancer in Australian males, 1982 to 2007,
projected to 2020

(a) Rates are expressed per 100,000 males. ASR: Age standardised rate (standardised to the Australian population as at 30 June 2001)
Source: Australian Cancer Database (AIHW 2012)[9]

In females, the age-standardised incidence rate for colorectal cancer demonstrated a slight increase of
approximately 0.04 cases per 100,000 females per year between 1982 and 2007 (Figure 1.10), which was not

statistically significant.[9]

By 2020, the age-standardised incidence rate for colorectal cancer is expected to remain steady at
approximately 54 cases diagnosed per 100,000 females, which is equivalent to approximately 9160 new cases

(Figure 1.10).[9] Females aged 45-64 years are expected to show reductions in colorectal cancer rates, although

these reductions are unlikely to be as significant as those observed for males in the same age group.[9]

4.8.2.2 Figure 1.10 Trends in number of new cases and age-standardised
incidence rates(a) for colorectal cancer in Australian females, 1982 to 2007,
projected to 2020

(a) Rates are expressed per 100,000 females. ASR: Age standardised rates (age standardised to the Australian population as at 30 June

2001) Source: AHW Australian Cancer Database (AIHW 2012)[9]

Back to top

4.9 References

1. ¢ 1.001.011.02 1.031.04 1.05 1.06 1.07 1.08 1.09 1.10 1.11 1.12 1.13 A ctralian Institute of Health and Welfare.
Cancer in Australia: an overview 2014. [Version updated 16 April 2015] Cancer series No 90. Cat. no. CAN
88. Canberra: AIHW;.

2 ¢ 2.002.012.022.032.04 2.052.06 2.07 2.08 2.09 2.10 2.11 2.12 2.13 2.14 2.15 2.16 p;ctralian Cancer Incidence

and Mortality (ACIM). Workbook for colorectal cancer. www.aihw.gov.au/cancer/data/acim_books/index.
cfm 2011.

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 76 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

3.

10.

11.

12.

13.

14.

15.

1 303132 world Health Organization International Agency for Research on Cancer (IARC). GLOBOCAN
2012: estimated cancer incidence, mortality and prevalence worldwide in 2012, [homepage on the
internet]; 2012 [cited 2016 Apr 23]. Available from: http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx.
T Steins Bisschop CN, van Gils CH, Emaus MJ, Bueno-de-Mesquita HB, Monninkhof EM, Boeing H, et al.
Weight change later in life and colon and rectal cancer risk in participants in the EPIC-PANACEA study. Am
J Clin Nutr 2014 Jan;99(1):139-47 Available from: http://www.ncbi.nlm.nih.gov/pubmed/24225355.

. T Leufkens AM, Van Duijnhoven FJ, Siersema PD, Boshuizen HC, Vrieling A, Agudo A, et al. Cigarette

smoking and colorectal cancer risk in the European Prospective Investigation into Cancer and Nutrition
study. Clin Gastroenterol Hepatol 2011 Feb;9(2):137-44 Available from: http://www.ncbi.nlm.nih.gov
/pubmed/21029790.

T Ferrari P, Jenab M, Norat T, Moskal A, Slimani N, Olsen A, et al. Lifetime and baseline alcohol intake and
risk of colon and rectal cancers in the European prospective investigation into cancer and nutrition (EPIC).
Int ] Cancer 2007 Nov 1;121(9):2065-72 Available from: http://www.ncbi.nIm.nih.gov/pubmed/17640039.
T Norat T, Bingham S, Ferrari P, Slimani N, Jenab M, Mazuir M, et al. Meat, fish, and colorectal cancer risk:
the European Prospective Investigation into cancer and nutrition. ) Natl Cancer Inst 2005 Jun 15;97(12):
906-16 Available from: http://www.ncbi.nIm.nih.gov/pubmed/15956652.

T Murphy N, Norat T, Ferrari P, Jenab M, Bueno-de-Mesquita B, Skeie G, et al. Dietary fibre intake and
risks of cancers of the colon and rectum in the European prospective investigation into cancer and
nutrition (EPIC). PLoS One 2012;7(6):€39361 Available from: http://www.ncbi.nlm.nih.gov/pubmed
[22761771.

1 9:009.019.029.03 9.04 9.05 9.06 9.07 9.08 9.09 9.10 pstralian Institute of Health and Welfare. Cancer
incidence projections: Australia, 2011 to 2020. Cancer series no. 66. Cat. no. CAN 62. Canberra: AIHW;
2012.

T Australian Institute of Health and Welfare. Cervical screening in Australia 2012-2013. Cancer series no.
93. Cat. no. CAN 91. Canberra: AIHW; 2015 Available from: http://www.aihw.gov.au/WorkArea
/DownloadAsset.aspx?id=60129550872.

4 11.00 11.01 11.02 11.03 11.04 11.05 11.06 11.07 11.08 11.09 11.10 11.11 11.12 11.13 11.14 11.15 11.16 11.17 11.18

11.1911.20 11.21 11.22 11.23 11.24 pystralian Institute of Health and Welfare. National Bowe/ Cancer
Screening Program. monitoring report 2016. Cancer series no. 98. Cat. no. CAN 97. Canberra: AIHW; 2016.
T Hardcastle JD, Chamberlain JO, Robinson MH, Moss SM, Amar SS, Balfour TW, et al. Randomised
controlled trial of faecal-occult-blood screening for colorectal cancer. Lancet 1996 Nov 30;348(9040):1472-
7 Available from: http://www.ncbi.nlm.nih.gov/pubmed/8942775.

T Kewenter ], Brevinge H, Engaras B, Haglind E, Ahrén C. Resu/ts of screening, rescreening, and follow-up
/n a prospective randomized study for detection of colorectal cancer by fecal occult blood testing. Results
for 68,308 subjects. Scand | Gastroenterol 1994 May;29(5):468-73 Available from: http://www.ncbi.nIm.
nih.gov/pubmed/8036464.

T Kronborg O, Fenger C, Olsen J, Jargensen OD, Sgndergaard O. Randomised study of screening for
colorectal cancer with faecal-occult-blood test. Lancet 1996 Nov 30;348(9040):1467-71 Available from:
http://www.ncbi.nIm.nih.gov/pubmed/8942774.

T Mandel JS, Church TR, Ederer F, Bond JH. Colorectal cancer mortality.: effectiveness of biennial
screening for fecal occult blood. ) Natl Cancer Inst 1999 Mar 3;91(5):434-7 Available from: http://www.ncbi.
nlm.nih.gov/pubmed/10070942.

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 77 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

16. 1 16:016.116.2 Zajac, . T. Flight, I. Turnbull, D. Young, G. Cole, S. Wilson, C.. Se/f-reported bowe/
screening rates in older Australians and the implications for public health screening programs. Australas
Med ] 2013;6(8): 411-417.

17. 1t 17.017.117.217.3 pystralian Institute of Health and Welfare. Analysis of bowel cancer outcomes for the
National Bowel Cancer Screening Program. Cat. no. CAN 87. Canberra: AIHW; 2014.

18. 1 180181182 5.4 PR, Javanparast S, Wilson C. £quity of colorectal cancer screening.: which groups
have inequitable participation and what can we do about jt? Aust | Prim Health 2011;17(4):334-46
Available from: http://www.ncbi.nlm.nih.gov/pubmed/22112702.

19. 1 190191 Whynes DK,Frew EJ, Manghan CM, Scholefield JH, Hardcastle |D. Colorectal cancer, screening
and survival: the influence of socio-economic deprivation. Public Health 2003;117(6):389-395.

20. T Wiegering, A. Isbert, C. Dietz, U. A. Kunzmann, V. Ackermann, S. Kerscher, A. Maeder, U. Flentje, M.
Schlegel, N. Reibetanz, J. Germer, C. T. Klein, |.. Multimodal therapy in treatment of rectal cancer is

associated with improved survival and reduced /ocal recurrence - a retrospective analysis over two
decades. BMC Cancer 2014;14: 816.

21. T Hu CY, Bailey CE, You YN, Skibber JM, Rodriguez-Bigas MA, Feig BW, et al. 7ime trend analysis of
primary tumor resection for stage /V colorectal cancer: less surgery, improved survival. JAMA Surg 2015
Mar 1;150(3):245-51 Available from: http://www.ncbi.nIm.nih.gov/pubmed/25588105.

Back to top

5 Primary prevention
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1 Background
1.1 Table 2.1 Proportion of incident colorectal cancer cases diagnosed in Australia attributable to lifestyle and
environmental factors

1.2 Chapter subsections
2 References

5.1 Background

Colorectal cancer is the second most common non-skin cancer occurring in men and women in Australia, and
the second most common cause of cancer death.[!] Although mortality from the disease has been decreasing

over recent decades, the incidence is still rising slowly.[”
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Many observational studies have provided evidence of dietary associations with colorectal cancer risk. A limited
number of randomised controlled trials (RCTs) also support diet and lifestyle advice to reduce colorectal cancer

risk. Colorectal cancer is the second most preventable cancer after lung cancer.[?! Table 2.1 shows the
proportion of incident colorectal cancer cases diagnosed in 2010 in Australia attributable to lifestyle and
environmental factors (all both males and females).

5.1.1 Table 2.1 Proportion of incident colorectal cancer cases diagnosed in
Australia attributable to lifestyle and environmental factors

) ) Proportion
Lifestyle/environmental factor
(%)

Tobacco smoke 6.4
Alcohol 9.0
Overweight and obesity 9.0
Insufficient physical activity 4.8
Diet - insufficient fibre 17.6
Diet - red and processed meat 17.6
Population attributable fraction

49.8

combined

Proportions (%) presented are for the entire Australian population (0--85+ years), all persons (male/female); Abridged table, adapted

from Whiteman et al 20152 with permission from the publisher (in progress)

In the adult white population in the USA, it has been estimated that 60% and 59% of colorectal cancer incidence

for women and men, respectively, could be prevented by lifestyle factors.[3! However, although these lifestyle
and environmental risk factors are well described, there is no data yet available to indicate that interventions to
avoid or modify favourably the factors has been less convincing except for some diet studies.

Prevention of colorectal cancer includes:

B primary prevention through chemoprevention, dietary and lifestyle modifications
B early detection and removal of precursor lesions such as the adenomatous polyp.

This chapter focuses on primary prevention, and summarises advances in the knowledge and application of
interventions to prevent colorectal cancer, thereby reducing the incidence of the disease.
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5.1.2 Chapter subsections
Please see:

B Dietary and lifestyle strategies
®  Chemopreventive candidate agents (PPR1)
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3. T Song M, Giovannucci E. Preventable Incidence and Mortality of Carcinoma Associated With Lifestyle
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http://www.ncbi.nIm.nih.gov/pubmed/27196525.

5.1 Introduction: primary prevention

Contents

1 Background
1.1 Table 2.1 Proportion of incident colorectal cancer cases diagnosed in Australia attributable to lifestyle and
environmental factors

1.2 Chapter subsections
2 References

5.1.1 Background

Colorectal cancer is the second most common non-skin cancer occurring in men and women in Australia, and
the second most common cause of cancer death.!!! Although mortality from the disease has been decreasing

over recent decades, the incidence is still rising sIowa.[”
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Many observational studies have provided evidence of dietary associations with colorectal cancer risk. A limited
number of randomised controlled trials (RCTs) also support diet and lifestyle advice to reduce colorectal cancer

risk. Colorectal cancer is the second most preventable cancer after lung cancer.[?! Table 2.1 shows the
proportion of incident colorectal cancer cases diagnosed in 2010 in Australia attributable to lifestyle and
environmental factors (all both males and females).

5.1.1.1 Table 2.1 Proportion of incident colorectal cancer cases diagnosed in
Australia attributable to lifestyle and environmental factors

) ) Proportion
Lifestyle/environmental factor
(%)

Tobacco smoke 6.4
Alcohol 9.0
Overweight and obesity 9.0
Insufficient physical activity 4.8
Diet - insufficient fibre 17.6
Diet - red and processed meat 17.6
Population attributable fraction

49.8

combined

Proportions (%) presented are for the entire Australian population (0--85+ years), all persons (male/female); Abridged table, adapted

from Whiteman et al 20152 with permission from the publisher (in progress)

In the adult white population in the USA, it has been estimated that 60% and 59% of colorectal cancer incidence

for women and men, respectively, could be prevented by lifestyle factors.[3! However, although these lifestyle
and environmental risk factors are well described, there is no data yet available to indicate that interventions to
avoid or modify favourably the factors has been less convincing except for some diet studies.

Prevention of colorectal cancer includes:

B primary prevention through chemoprevention, dietary and lifestyle modifications
B early detection and removal of precursor lesions such as the adenomatous polyp.

This chapter focuses on primary prevention, and summarises advances in the knowledge and application of
interventions to prevent colorectal cancer, thereby reducing the incidence of the disease.
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5.1.1.2 Chapter subsections
Please see:

B Dietary and lifestyle strategies
®  Chemopreventive candidate agents (PPR1)
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5.2 Dietary and lifestyle strategies
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3 References

5.2.1 Overview of evidence (non-systematic literature review)

No systematic reviews on this topic were undertaken in the development of this clinical practice guideline
section.

5.2.1.1 Evidence sources

Two comprehensive literature reviews undertaken jointly by the World Cancer Research Fund and the American
Institute for Cancer Research have reported the evidence for lifestyle factors in the prevention of cancers:

B the Second Expert Report (SER) on food, nutrition and physical activity in the prevention of cancer (2007)[1]
B  the Continuous Update Project (CUP) review of food, nutrition and physical activity in the prevention of

colorectal cancer (2011).[2]

The lifestyle and dietary guidance in this chapter is primarily summarised from these reviews. Updated
information was included, where available. New systematic reviews were not undertaken for this guideline.

Updated systematic reviews are currently in progress by World Cancer Research Fund/American Institute for
Cancer Research.’

These guidelines may be updated after 2017 as a result of updated guidance from the World Cancer Research Fund/American Institute

for Cancer Research. The provisional publication dates for The Colorectal Cancer Report and the Expert Report are April 2017 and
November 2017, respectively.

Back to top

5.2.1.2 Summary of associations between lifestyle factors and colorectal cancer risk

Table 2.2 summarises the World Cancer Research Fund/American Institute for Cancer Research conclusions on

the evidence for dietary and lifestyle factors as risk factors for, or protective against, colorectal cancer.[?!

5.2.1.2.1 Table 2.2. Food, nutrition, physical activity and risk of cancers of the
colon and the rectum

Strength of association Decreases risk Increases risk

Red meat*>
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Strength of association Decreases risk Increases risk

Convincing Physical activityl' 2 4,6
Processed meat™

3 Alcoholic drinks (men)7
Body fatness

Abdominal fatness
Adult attained height8

Foods containing dietary fibre

Garlic

Probable Milk® Alcoholic drinks (women)’

Calcium1©

Foods containing iron34
Non-starchy vegetables

11
Limited - suggestive Fruits Cheese

Foods containing animal fats3

Foods containing vitamin D312 13

Foods containing sugars

Fish, glycaemic index, folate, vitamin C, vitamin E, selenium, low fat, dietary
pattern

Limited - no conclusion

Substantial effect on risk

i None identified
unlikely

1. Physical activity of all types: occupational, household, transport, and recreational.

2. The Panel judges that the evidence is stronger for colon cancer is convincing. No conclusion was drawn for
rectal cancer.

3. Includes both foods naturally containing the constituent and foods which have the constituent added.
Dietary fibre is contained in plant foods.

4. Although red and processed meats contain iron, the general category of ‘foods containing iron’ comprises
many other foods, including those of plant origin.

5. The term ‘red meat’ refers to beef, pork, lamb, and goat from domesticated animals.

6. The term ‘processed meat’ refers to meats preserved by smoking, curing, or salting, or addition of
chemical preservatives.

7. The judgements for men and women are different because there are fewer data for women. For colorectal
cancers, the effect appears stronger in men than women.

8. Adult attained height is unlikely directly to modify the risk of cancer. It is a marker for genetic,
environmental, hormonal, and also nutritional factors affecting growth during the period from preconception
to completion of linear growth.

9. Milk from cows. Most data are from high-income populations, where calcium can be taken to be a marker
for milk/dairy consumption. The Panel judges that a higher intake of dietary calcium is one way in which milk
could have a protective effect.

10. The evidence is derived from studies using supplements at a dose of 1200 mg/day.

11. Although both milk and cheese are included in the general category of dairy products, their different
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Strength of association Decreases risk Increases risk

nutritional composition and consumption patterns may result in different findings.

12. Found mostly in fortified foods and animal foods.

13. ‘Sugars’ here means all ‘'non-milk extrinsic’ sugars, including refined and other added sugars, honey, and
as contained in fruit juices and syrups. It does not include sugars naturally present in whole foods such as
fruits. It also does not include lactose as contained in animal or human milks.

Source: World Cancer Research Fund/American Institute for Cancer Research. Continuous Update Project Report. Food, Nutrition,

Physical Activity, and the Prevention of Colorectal Cancer. 2011.12 Seeking permission from publisher, note title amendment.

Back to top
5.2.1.3 Tobacco smoking

The CUP review!?! reported significant associations between daily cigarette consumption, duration, pack years
and age of initiation with colorectal cancer incidence, with an increase in risk of 38% for every 40 cigarettes
smoked per day.[3] The large European Prospective Investigation into Cancer and Nutrition (EPIC) study found
that smokers have an increased risk of colon cancer with most occurring in the proximal rather than distal colon.
[4] The incidence of smoking-related colon cancer in the US is now the same for women and men, likely
reflecting converging smoking patterns.[S]

Tobacco smoking is considered to be an established cause of colorectal cancer,[6] with 8.1% of colorectal cancer
in the UK attributed to tobacco use.!”!

Back to top
5.2.1.4 Obesity and abdominal fatness

The CUP review!?! concluded that cohort studies investigating body mass index published between 2007 and
2011 showed increased risk of colorectal cancer with increased body fatness. The meta-analyses showed
increased risks of 2%, 3% and 1% per kg/m2 for colorectal, colon and rectal cancers, respectively. There tended
to be a larger effect for men than women and the effect was stronger for the USA and Asia than Europe.

The CUP review!?! agreed with the SER! finding that there was convincing evidence that greater body fatness
is associated with colorectal cancer risk. Similarly, the CUP review!?! found that all new cohort studies
demonstrated that increasing waist circumference and/or waist-to-hip ratio measurements increased risk for
colorectal cancer. The meta-analyses showed increased risks of 3%, 5% and 3% (per inch in waist
circumference for studies that did not adjust for body mass index) for colorectal, colon and rectal cancers
respectively. In the UK, 13% of colorectal cancer has been attributed to overweight and obesity.m In the large
EPIC cohort study, individuals who gained > 20 kg of weight since age 20 had a 38% higher risk of colon, but
not rectal cancer, compared with those whose weight remained stable. In a recent meta-analysis of
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observational studies, each 5 kg of adult body weight gain was associated with a 4% higher risk of colorectal
cancer.!®] This association only applied to those with high attained waist circumference, suggesting fat

accumulation in the abdominal area is important in relation to colorectal cancer risk.[PI10ILLII2I13] 1y tpe
Women'’s Health Initiative Study, the risk of colorectal cancer in postmenopausal women increased when BMI

exceeded 27 kg/m2.[14] A recent review, which included seven studies, found obese patients were more likely to
have distal tumours, show intact DNA mismatch repair, and have increased lymph node metastases, compared

with normal-weight patients.[15] The incidence of colorectal cancer in individuals under 50 years for whom

[16]

screening is limited is increasing and the rising prevalence of excess weight may play a role in this trend.!17!

Other recent reviews made similar conclusions, with the risk of colorectal cancer from excess body fatness
being stronger in men than women, rectal cancer being less affected by body fatness than colon cancer, and

with general and regional fatness both playing a role [911011111[12][13](18] Body and abdominal adiposity may
increase risk through systemic effects, in which insulin and oestrogen levels encourage carcinogenesis and

discourage apoptosis.[19] Patients with type-2 diabetes are at greater risk of cancers[zo], including of the

colorectum,t?! but particularly the proximal colon. 1221123
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5.2.1.5 Nutrition

5.2.1.5.1 Dietary fibre

Dietary fibre is a heterogeneous group comprising primarily plant-derived structural components not digested
by human digestive enzymes, consisting largely of non-starch polysaccharides and resistant starch. The
suggested mechanisms for protection from colorectal cancer by high dietary fibre include fibre diluting or
adsorbing digesta carcinogens, reducing intestinal transit time, reducing secondary bile acid production,

reducing colonic pH and increasing the production of short chain fatty acids.[*8 The short-chain fatty acid

[24]

butyrate may play an important role, as it enhances the deletion of genetically damaged cells by inducing

cell cycle arrest, differentiation and apoptosis.[25]

The CUP review!?! concluded that 13 of 18 studies published since the SER (2007)[1] showed decreased risk of
colorectal cancer with increased intake of total dietary fibre. The updated meta-analyses showed a 12%
decreased risk for men and an 8% decreased risk for women (per 10 g dietary fibre/day), with a 21% decreased
risk per three daily servings of wholegrains for colorectal cancer and a 16% decreased risk for colon cancer. The

[2]

CUP review'“- also reported a further 12 new studies examining colon cancer alone and 10 studies looking at

rectal cancer only since SER.[H Meta-analyses undertaken for the CUP review!?! showed an 11% decrease in
colon cancer risk per 10 g of dietary fibre consumed per day. For rectal cancer meta-analyses revealed a trend

towards decreased risk that did not reach statistical significance as was reported previously in the SER (2007).[1]

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 86 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

Based on consistent evidence, with clear dose-response relationships for both women and men, the CUP review

[2] concluded that the protective effect of dietary fibre had strengthened from ‘probable’ to ‘convincing’. The

CUP review!?! agreed with the SER! conclusion that evidence of protection from non-starchy fruits and

vegetables was limited. The CUP review!?! included a pooled analysis of 756,217 participants from 14 cohort
[26]

studies, followed up for between 6 and 20 years
Since the CUP review!?! published its conclusions, another large systematic review and meta-analysis confirmed
that ingestion of dietary fibre, in particular cereal fibre and whole grains, was inversely associated with risk of
colon cancer.?”] The investigators found no association between intake of fruit or vegetable fibre and risk of
colorectal cancer, but suggested that level of fibre intake from these sources may have been too low to detect
effects. Intake of whole grains did not protect against colorectal cancer in the Norwegian Women Study,
although consumption tended to be weakly associated with a lower risk of proximal colon cancer.?8! |ntake of
whole grain products, in particular whole grain wheat, was found to be associated with a lower incidence of
colorectal cancer in the prospective HELGA study.[29]

The large NIH-AARP American cohort study was not included in the CUP review!?! and reported a reduction in
risk of colon cancer in adults from high intake of vegetables consumed during ages 12-13 years and during the

previous 10 years. High intakes of fruit consumed in the previous 10 years were also protective.[30] A healthy

diet can also improve overall survival after diagnosis of colorectal cancer.31]
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5.2.1.5.2 Red and processed meat

Based on the findings of nine of 12 studies published between 2007-2011, the CUP review!?! confirmed the SER

(1] finding that there was convincing evidence that higher intakes of red meat increase the risk of colorectal

cancer. Meta-analysis showed a 17% increase in risk of colorectal cancer per 100 g red meat consumed per day.
[32]

The risk of colorectal cancer and rectal cancer differ according to the subtype of red meat consumed.[33 The
mechanism underlying the increase in risk may be associated with the presence of haem in red meat, which
undergoes endogenous nitrosylation with the formation of potentially carcinogenic N-nitroso compounds,[31] or
due to the production of potentially carcinogenic heterocyclic amines and polycyclic aromatic hydrocarbons

during the cooking of meat, or the presence of nitrites and nitrates.!34]

In 10 of 13 studies included in the CUP review, increased risk of colorectal cancer with higher intake of
processed meat was observed.l?! The meta-analysis showed an 18% increased risk for colorectal cancer and a

24% increased risk of colon cancer per 50 g processed meat/day intake.l?) There was a nonsignificant trend
towards increased risk of rectal cancer.
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The CUP review!?! concluded there was a dose-response relationship apparent from cohort studies and agreed
with the SER that processed meat was a convincing cause of colorectal cancer. These conclusions are further
supported by more recent studies confirming red meat consumption is a risk factor for cancer of several sites,

including colon and rectum, with no effect of cooking method.[1%! Further, the American Institute for Cancer
Research working group on red and processed meats classified red meat as ‘probably carcinogenic to humans’
based on limited evidence for positive associations between red meat consumption and colorectal cancer
development, but strong mechanistic evidence. The working group also upgraded their classification for
processed meats to ‘carcinogenic in humans’ based on there being sufficient epidemiological evidence that

these meats causes colorectal cancer.l3>1136] Others have found an association between cooking method and

colorectal cancer and rectal adenoma risk.13437] Recent studies have also confirmed a positive association

[34]

between red processed meat and proximal colon cancer, and that in Europe the negative effect of processed

meat was mainly driven by the consumption of sausages.[38]
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5.2.1.5.3 Other nutrients

The CUP review and SER concluded milk probably protected from colorectal cancer, with a 9% decreased risk for

colorectal cancer per 200 g milk consumed/day.m[l] This conclusion is supported by the EPIC study, which

found dairy products protective irrespective of fat content of the products,[39] and a meta-analysis of cohort

studies that showed that milk and total dairy products are associated with a reduction in colorectal cancer risk.
[40]

However, the CUP review!?! and SER review!!! found that, in six of seven cohort studies, calcium supplements
reduced the risk of colorectal cancer, and the CUP panel concluded that calcium probably protected against
colorectal cancer. The NIH-AARP Diet and Health study was not included in CUP review,m and this large study
found that high intake of milk and calcium over the previous 10 years reduced the risk of colon cancer, and that
intake of milk was inversely associated with risk of rectal cancer.3% However a 2013 meta-analysis showed that
calcium supplementation (= 500 mg/d) did not alter the risk of colorectal cancer (risk ratio [RR] 138, 95%
confidence interval [CI] 0¢89 to 2¢15, P = 0-15).[41]

In contrast to the benefits seen for colorectal cancer risk, a recent randomised controlled trial investigating the
impact of calcium and vitamin D alone and in combination on metachronous adenoma revealed no significant
reduction of risk associated with any of the treatments:!4?!

B yitamin D versus no vitamin D (adjusted RR 0.99; 95% CI 0.89 to 1.09)

B calcium versus no calcium (RR 0.95; 95% Cl 0.85 to 1.06)

B poth vitamin D and calcium versus neither (RR 0.93; 95% Cl, 0.80 to 1.08).

The findings for advanced adenomas were similar.[42! There were few serious adverse events.

In combination, the evidence suggests that calcium and vitamin D may elicit their protective effects at points in
colorectal carcinogenesis beyond the advanced adenoma stage.
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The SER reviewed 15 case-controlled studies on dietary selenium that showed a decreased risk for colorectal

cancer with increased serum selenium levels, but no cohort studies were identified.!) The Panel concluded
there was limited evidence that foods containing selenium protect against colorectal cancer. The updated CUP
review report included two new cohort studies published since the SER but the results were inconsistent and the
report concluded there was inadequate evidence to draw conclusions about the relationship between dietary

selenium and colorectal cancer.[?! There were few, relatively small studies investigating selenium supplements
and the World Cancer Research Fund concluded the results were inconsistent and the outcomes too limited to

draw a conclusion.[11(2]

Back to top

5.2.1.6 Alcohol

The 15 new papers reviewed by the CUP review showed an increased risk with increased intake of ethanol for

colorectal cancer and colon cancers.!?! The meta-analyses showed a 10% increased risk for colorectal cancer
and rectal cancers, and an 8% increased risk for colon cancer per 10 g ethanol consumed per day. The effect
was stronger in men than women, with 11% increased risk in men, compared with 7% in women.

The CUP review!?! agreed with the SER! conclusion that the evidence for ethanol from alcoholic drinks as a
cause of colorectal cancer in men was convincing, and was probably a cause of colorectal cancer in women. In
the UK, 15.5% of colorectal cancers in men and 6.9% in women have been attributed to consumption of alcohol.

71 a recent meta-analysis, alcohol consumption was associated with an increase of risk of colorectal

adenomas which was the same for both sexes and stronger in European than US and Asian studies.*3! In 2010,
there were 10,865 colon cancers diagnosed in Australia, of which 868 were attributed to alcohol consumption,

with 80% of those diagnosed in men.**! The European Code against Cancer (4th edition) concluded that even

low and moderate alcohol intakes increase the risk of colorectal cancer in a dose-dependent manner.[43!

Alcohol also interacts with tobacco by interfering with the repair of specific DNA mutations caused by smoking,
and may also enhance the penetration of other carcinogenic molecules into mucosal surfaces.

Back to top
5.2.1.7 Physical activity

The SER recommended that, to prevent colorectal cancer, people should be moderately physically active
(equivalent to brisk walking for at least 30 minutes a day, with the objective of = 60 minutes of moderate or =

30 minutes of vigorous physical activity every day).ll]
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The CUP review reviewed the outcomes of cohort studies published since 2007, and concluded that a lower risk
of colon cancer was associated with higher overall levels of physical activity, with evidence of a dose-response

effect within the range studied.21146147] The effect was strong for colon cancer, but there was no evidence of
an effect for rectal cancer. The effect was strong and consistent for men, but less strong in women. The meta-
analyses showed that recreational physical activity resulted in an 11% decrease in risk for colorectal and 12%
decrease for colon cancer per 30 minutes of exercise per day, with maximum effect observed with

approximately 10 hours per week of average-paced Walking.[48] Another meta-analysis found a similar inverse
relationship between colonic adenoma risk and physical activity.[46][47]

While these effects were independent of any effect of exercise on obesity, additional benefits of longer-term,
sustained, moderate physical activity may also be realised through reduced body fatness and may protect
against colon cancer by decreasing inflammation, reducing insulin levels and reducing insulin resistance.
Physical activity and fewer sitting hours were found to significantly reduce colon cancer risk in both the distal

and proximal colon, although results for rectal cancer were mixed.[4611191[49]

Increasing exercise after non-metastatic colorectal cancer treatment was associated with reduced risk of

colorectal cancer-specific and overall mortality for women and menlP151] 5nd Jower rectum cancer mortality[19]
. In @ meta-analysis of prospective studies both prediagnosis and postdiagnosis physical activity was found to

reduce the risk of colorectal cancer-specific mortality and all-cause mortality.[52]
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5.2.2 Summary of key messages based on the World Cancer Research
Fund/American Institute for Cancer Research and updated evidence

5.2.2.1 Table 2.3. Key messages regarding primary prevention of colorectal
cancer

Factor Key message

Smoking |Avoid tobacco smoking.
(Men) Avoid alcohol or limit intake to less than 2 standard drinks per day.
Alcohol (Women) Avoid alcohol or limit intake to less than 1 standard drink per day.
Increase intake of cereal fibre, particularly poorly soluble cereal.

Moderate amounts of lean red meat (up to 100 g/day) can be eaten as part of a mixed diet.
Charring of red meat is best avoided and consumption of processed meats should be limited.

Garlic is probably protective against cancer.
Milk is probably protective against cancer.
There is limited evidence that foods containing iron increase risk of cancer.

There is limited evidence that cheese intake increases risk of cancer.
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Factor Key message

Diet

Body

There is limited evidence that foods containing animal fats increase risk of cancer.
There is limited evidence that foods containing sugars increase risk of cancer.

There is limited evidence that non-starchy vegetables and fruits reduce risk of cancer.
There is limited evidence that foods containing vitamin D reduce risk of cancer.

There is no evidence that foods containing folate reduce risk of cancer.

There is no evidence that fish intake reduces risk of cancer.

There is no evidence that foods containing selenium reduce risk of cancer.

Maintain weight in healthy BMI range.

fatness | Avoid abdominal fatness.

Physical Aim for 30-60 minutes/day of moderate physical activity.

activity | Avoid sedentary behaviour.

Source: World Cancer Research Fund and American Institute for Cancer Research SER!! and cup!?! reports.

Next section: Aspirin for prevention of colorectal cancer
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3.2 References

3.3 Appendices

5.3.1 Background

Chemoprevention is the regular use of drugs to prevent or delay the development of cancers. As
chemoprevention strategies require regular use of agents over many years by people who are disease free and
may never develop cancers, chemopreventive agents need to be easily administered with a convenient dosing
schedule, inexpensive and with very few side effects.

Trials of chemoprevention (calcium, some vitamin supplementation, selenium, statins) have provided mixed
evidence of benefit. The strong evidence for benefit has emerged from observational studies of exposure to
nonsteroidal anti inflammatory drugs (NSAIDs), especially aspirin.

Results of randomised controlled trials (RCTs) of aspirin in the primary and secondary prevention of colorectal
cancer and adenomas are now available and point to a benefit similar to that associated with screening by
colonoscopy in people under 70 years of age. Aspirin is cheap, readily available, has other benefits such as
cardiovascular protective effects, and a relatively benign side-effects profile, although these side effects
increase with age and the benefits for cancer prevention occur only after a latent period of 10 years and are
less studied in older people, especially women.

5.3.2 Aspirin

5.3.2.1 Systematic review evidence

/n an asymptomatic population at average risk or increased risk of colorectal cancer, what is the cost-benefit
ratio of prophylactic Aspirin use in reducing the mortality and incidence of colorectal cancer? (PPR1)

A systematic review was undertaken to evaluate the effectiveness of aspirin in the primary prevention of

colorectal cancer in people at average or higher risk. A total of 10 clinical trials reported in 17 articles! 112113114105

[61(71(8](91(101(111[12](13](14][15](16][17] examining effects of aspirin on colorectal cancer outcomes met the criteria

and were included in the systematic review. The trials included were specifically of average or high-risk
populations.
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The search strategy, inclusion and exclusion criteria, and quality assessment are described in detail in the
Technical report.

Back to top

5.3.2.1.1 Average-risk population

Five randomised controlled trials compared aspirin use with placebo or no aspirin use, BI4151I6]9110]11](17]

Four were at low risk of bias[3][4][9][10][11][17] and one, the British Doctors Aspirin Trial (BDAT),[G] was at high
risk of bias.

Three trials recruited participants with a transient ischemic attack or minor ischaemic stroke or those who were

at high risk of ischaemic heart disease. Primary endpoints in these trials were various cardiovascular endpoints.

[9I10J1LIIL7] Ty 6 trials recruited healthy participants.[3][4][5][6]

Based on a weighted average calculation, the average trial duration (duration taking aspirin) was 8.9 years.[3][4]
[51[61[91[10][11]1[17]

A limitation to these trials is that none of them had colorectal cancer as the primary endpoint. Secondary study
outcomes included colorectal cancer incidence and mortality, gastrointestinal side effects, incidence of other
cancers, and fatal or non-fatal cardiovascular events. Most studies did not report on aspirin exposure after the
randomised interventional period.

Back to top
5.3.2.1.1.1 Colorectal cancer incidence

Three trials reported a statistically significant reduction in colorectal cancer incidence in average-risk

populations, [3I41516110](11]

The BDAT trial showed a statistically significant reduction in colorectal cancer incidence in those taking 300 mg
/day aspirin, compared with no aspirin, at 23 years’ follow-up (hazard ratio [HR] 0.7, p = 0.04).[7] The Women'’s
Health Study, which used an aspirin dosage of 100 mg on alternate days, found a statistically significant
reduction in colorectal cancer incidence after 16 years’ follow-up (HR 0.80, p = 0.021), but not after 10 years’
follow-up (RR 0.97).[3][4][5] No difference was found for colon polyps (type not specified) between groups (HR
1.00), though the trial was not colonoscopically controlled.3141(5]

Pooled data from the BDAT and the United Kingdom Transient Ischaemic Attack Trial (UK-TIA) trials with up to
23 years’ foIIow-upm showed that aspirin use (BDAT used 300 mg/day or 500 mg/day, UK TIA used 300 mg/day
or 1200 mg/day) demonstrated a reduction in colorectal cancer incidence (HR 0.74, p = 0.02). This reduction
was not seen in the first 10 years after intervention (HR 0.92; 95% confidence interval [CI] 0.56 t01.49). In non-
pooled data from the UK-TIA and BDAT trials individually, each showed a reduction in colorectal cancer
incidence only after 10 years of follow up (HR 0.50, p = 0.05 and HR 0.64, p = 0.05, respectively).[6][10][11]
Pooled analysis of data from the BDAT, SALT, TPT and UK-TIA trials also showed a significant reduction in
colorectal cancer incidence in those taking aspirin during the trial period and followed for a median of 18.3
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years (HR 0.75 p = 0.02).[8] Subgroup analysis of this pooled dataset also showed that 2.5-5 years of aspirin
consumption was just as beneficial as = 5 years of aspirin consumption (HR 0.69 and 0.62 respectively, p =

0.003 for both).[8] In addition, subgroup analysis on the location of cancer showed that, reflecting the incidence
data, aspirin was beneficial for preventing proximal colon cancer (HR 0.45, p = 0.001), but not for distal colon
cancer (HR 1.10, p = 0.66) or rectal cancer (HR 0.90, p = 0.58), with a median of 18.3 years’ follow-up.

It should be noted that these trials (BDAT and UK-TIA) were the pivotal trials demonstrating the secondary
protective effects of aspirin against cardiovascular disease. Thus, the benefits of taking aspirin for cancer
prevention can be expected to be enhanced by the benefits of protection against adverse cardiovascular
outcomes (transient ischaemic attacks, stroke, and heart attacks), especially in those who carry excess risk of
these latter outcomes. Modelling of results from the cardiovascular prevention trials to date shows that the

cancer prevention effects dominate over the cardiovascular benefits. It must be noted that in these trials the
participants were mainly men.! 18!

In modelling data reported on the Women’s Health Study, aspirin (mean duration 10.1 years) was shown to be
associated with a modest decreased 15-year risk of colorectal cancer in women under 65 years, and the highest
net benefit was only seen in the 10-year risk of colorectal cancer in women = 65 years of age (number needed

to treat [NNT] = 369). In this dataset, cardiovascular benefits dominated over colorectal cancer incidence.!4
Back to top
5.3.2.1.1.2 Colorectal cancer mortality

[6]1[9][10]

Four trials reported individual data for mortality due to colorectal cancer in the average-risk population.
(1110171 Only one reported a significant benefit (reduction) in colorectal cancer mortality for those taking aspirin
with 17-20 years of follow-up (odds ratio [OR] 0.73; 95% Cl 0.49 to 1.10).!%!

A meta-analysis of these trials found aspirin to be beneficial with a median of 18.3 years follow-up (OR 0.66, p =
0.002).[8] Subgroup analysis reported that this benefit was only for those who took 300 mg or less per day

during the trial period.[8] The benefit from aspirin consumption was seen irrespective of aspirin consumption
duration (= 2.5 years’ versus = 5 years’ duration).

In addition, subgroup analysis on the location of colorectal cancer showed that, reflecting the incidence data,
aspirin reduced mortality for proximal colon cancer (HR 0.34, p = 0.001), but not for distal colon (HR 1.21, p =
0.54) or rectal cancer (HR 0.80, p = 0.35), with a median 18.3 years’ foIIow-up.[S] The benefit for proximal
cancer is particularly important, given the concern that colonoscopic screening in many studies has not been
shown to be protective against proximal colorectal cancer. This failure is thought to be due to poor bowel
preparations, incomplete examinations, flat (sessile serrated) polyps easily overlooked, and difficulty completely
removing these polyps.

The Women'’s Health Study[4] did not report on mortality.

Back to top
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5.3.2.1.1.3 Adverse effects

Two trials reported adverse effects from aspirin consumption.[3][4”5”1°][11]
In the Women's Health Study, those taking aspirin experienced greater gastrointestinal bleeding and peptic
ulcers (HR 1.14 and 1.17 respectively, p < 0.001) compared with the placebo group.

In UK-TIA, participants taking aspirin at a dosage of 300 mg/day or 1200 mg/day experienced significantly
greater gastrointestinal haemorrhage, compared with the placebo group (300 mg/day: OR 1.32; 95% Cl 1.06 to

1.65; 1200 mg/day: OR 1.54, 95% CI 1.25 to 1.89).[10][11] Participants taking aspirin also experienced greater
upper gastrointestinal symptoms (OR 1.32, p < 0.05), and more so with a higher aspirin dose of 1200 mg/day

(OR 1.54, p < 0.05 compared with 300 mg/day).[lo][n] Fatal gastrointestinal bleeding rates did not differ
between aspirin and placebo groups.[19]

Trials documented adverse effects well during intervention, but less well during the long periods of follow-up.
However, aspirin side effects related to long-term use in other large population studies are well documented,
and there is little reason to consider that dose-equivalent side effects would be different for the participants in
the trials considered.

Many commentators question the clinical impact of side effects (lower) than the incidence and mortality

benefits (higher), leading to analyses that provide estimates of side effects weighted downwards.[* These point
to higher benefit estimates than analyses that do not take this into account.

Back to top
5.3.2.1.2 High-risk population

Five randomised controlled trials compared daily aspirin use with placebo.[1][2][12][14][15”16] Two trials
compared lower-dose aspirin (defined as 81 mg/day or 160 mg/day) and higher-dose aspirin (defined as 300 mg

/day or 325 mg/day) with placebo.[lz][14] The remaining trials compared higher-dose aspirin with placebo (325

mg/day, 600 mg/day, or 300mg/day, respectively).[1][2][15][16] All studies were at low risk of bias.[11[21[121(14](15]

[16]

Eligibility requirements for the trials differed. In the Colorectal Adenoma/Carcinoma Prevention Programme 2
(CAPP2) trial, eligible participants were > 25 years of age and proven carriers of a pathologic mismatch-repair
mutation or members of a family that met the Amsterdam diagnostic criteria and had a personal history of a

cured Lynch syndrome neoplasm but with at least some residual colon or rectum.[112] Colonoscopic
examination and clearance of polyps within 3 months after recruitment were prerequisites to study entry. The
Aspirin/Folate Polyp Prevention Study (AFPPS), the Association pour la Prevention par I’Aspirine du Cancer
Colorectal (APACC) study, and the United Kingdom Colorectal Adenoma Prevention Study (ukCAP) recruited
participants who had a recent history of sporadic colorectal adenomas and excluded individuals with a history of

invasive large-bowel cancer.[121[141(15]
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The Colorectal Adenoma Prevention Study (Cancer and Leukemia Group B [CALGB]) trial specifically recruited

patients who had been treated for colorectal cancer.!®! Other eligibility criteria for these four trials were similar

- all excluded individuals with inflammatory bowel disease, those with a clinical need for aspirin treatment, and

those who could not take aspirin.[161[12][14][15]

The trial duration ranged from 1 month to 67 months. Based on a weighted average calculation, the average

trial duration (duration taking aspirin) was 2.3 years.[lz][14][15][1][2][16]

Study primary outcomes included the detection of at least one adenoma or colorectal carcinoma at follow up.

Four trials used adenoma incidence as a primary endpoint.[16][12][14][15] The CAPP2 trial* 2] had a mean follow-

up of 5.5 years, and the other trials had a median follow-up between 31.3 and 47.2 months, [16111211141(15]

Back to top

5.3.2.1.2.1 Colorectal cancer incidence

For the CAPP2 trial in a high-risk population, no benefit in colorectal cancer incidence was reported after mean
follow-up of 29.1 months or 66.1 months (RR 1.0; HR 0.63, p = 0.12, respectively) using intention-to-treat
analysis.[1][2] The most convincing benefit was found with per-protocol analysis, where aspirin reduced
colorectal cancer incidence after = 2 years on trial treatment compared with placebo (HR 0.41, p = 0.02), with a
mean of 66.1 months follow up.ll]m Analyses including all Lynch Syndrome-associated cancers (colorectal and
other cancers) provided the strongest outcome benefit. Both intention-to-treat and per-protocol analyses
reported significant benefit after = 2 years on trial treatment compared with placebo (HR 0.65, p = 0.05 and HR
0.45, p = 0.005 respectively) for all Lynch Syndrome-associated cancers.[1[2] Note that there was no effect on
adenomas, suggesting that the effect was on the progression of adenomas to cancers.

The AFPPS, APACC, CALGB, and ukCAP trials only report incidence of adenoma and advanced lesions,[161121[14]
[15]' While the primary endpoint of these trials was the incidence of new adenomas following randomisation and
during follow-up, in the pooled meta-analysis, aspirin was shown to significantly reduce the risk of adenoma

when comparing any dose of aspirin with placebo (RR 0.83, p = 0.012).[13] A reduction in advanced lesion risk
was also reported when comparing any dose of aspirin with placebo (RR 0.72, p = 0.0046) in pooled meta-

analysis.[13] In the individual trials, a reduction in adenoma incidence for any dose of aspirin was reported for

the CALGB (RR 0.61, 95% Cl 0.44 to 0.86)!1% and ukCAP (RR 0.79, 95% CI 0.63 to 0.99) trials!*>! only (325 mg
/day and 300 mg/day, respectively). However, a reduction in adenoma incidence for any dose of aspirin was not
observed in the AFPPS (RR 0.88, p > 0.05)[12] or APACC (RR 0.95, p > 0.05)[14] trials. In the individual trials, a
reduction in advanced lesions incidence was reported only in the ukCAP trial (RR 0.63; 95% CI 0.43 to 0.91), but

then only for any dose of aspirin compared with placebo.[15]
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A significant reduction in the risk of any colorectal adenoma (RR 0.83, p = 0.012) was also reported in pooled
meta-analysis comparing only low-dose aspirin (81 mg or 160 mg/day) with placebo in the AFPPS and APACC

trials.!*3] No risk reduction was reported in pooled data comparing only low-dose aspirin (81 mg or 160 mg/day)

with placebo for advanced lesion (RR 0.83, p = 0.57) in the AFPPS and APACC trials.[*3! As individual trials,
significant risk reduction in the risk of any colorectal adenoma was only reported for the AFPPS trial (RR 0.81;

95% Cl 0.69 to 0.96).[12]

A significant risk reduction was reported for advanced lesions when comparing higher-dose aspirin (300 mg or
325 mg/day) with placebo in pooled meta-analysis (RR 0.71, p = 0.0089),[13] but no such difference was found
for any colorectal adenoma (RR 0.85, p = 0.099) in the AFPPS, CALGB, ukCAP and APACC trials.!*3!

In pooled analysis of the adenoma trials, rates of colorectal cancer did not differ significantly between treatment
groups: 9 cases (0.54%, N = 1678) were diagnosed among participants taking aspirin (any dose), compared

with 8 cases (0.62%, N = 1289) diagnosed in the placebo groups (p = 0.81).[13]

Back to top
5.3.2.1.2.2 Colorectal cancer mortality

None of the five trials reported colorectal cancer mortality data in the high risk popuIation.[1][2][12][14][15][16]
5.3.2.1.2.3 Adverse effects

In pooled analysis of the AFPPS, APACC, CALGB, and ukCAP trials, stroke was the only adverse event for which a
significant (p = 0.002) reduction was reported in the aspirin treatment group compared with the placebo group.

[13] The CAPP2 trial did not report statistical analysis of serious adverse events, but there was no numerical

difference in adverse outcomes.mm

Back to top

5.3.2.1.3 Additional considerations

5.3.2.1.3.1 Non-RCT evidence

In addition to the evidence from RCTs evaluating long-term aspirin treatment in the prevention of various
conditions, there is substantial and consistent evidence from case control studies and cohort studies to support

the association between aspirin exposure and colorectal cancer prevention.”“zo]
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5.3.2.1.3.2 Cardiovascular benefits

The aligned benefits of cardiovascular and cancer prevention, well demonstrated through the analysis of the
BDAT and the UK-TIA, point to synergies in prevention, especially for those who have already sustained a TIA or
myocardial ischaemic event. The US Preventive Services Task Force has quantified this benefit and, taking the
cancer prevention into account, extends the advice on use of aspirin to also those whose risk of a cardiovascular
event is at least a 10% over the following 10 years.[21]

Analysis of the range of data available suggest that the beneficial effects of aspirin are strongest for cancer
prevention, dominating over cardiovascular prevention. However, the relative risks of each disease depend on
age and sex.

5.3.2.1.3.3 Adverse effects

An analysis of benefits versus risks of aspirin[18] based on pooled data from the BDAT, SALT, TPT and UK-TIA
trials,[S] which were predominantly for males, found that the benefits of aspirin use include a reduction in risk of
cancer (including colorectal cancer), myocardial infarction and ischemic stroke. The harms include increased
risk of haemorrhagic stroke, gastrointestinal bleeding and peptic ulcer. Overall, the estimates of the benefits

[18]

outweigh the harms. The analysis made the following conclusions:

Taking aspirin for 15 years is five times more likely to reduce morbidity than increase morbidity.

Taking aspirin for 10 years is 10 times more likely to prevent death than cause death at age 50 years and
five times more likely at age 65 years.

Among 50-year-old males, one death would be prevented for every 106 men taking aspirin for 10 years.
Among 50-year-old females, one death would be prevented for every 213 women taking aspirin for 10 years.
Among 65-year-old males, one death would be prevented for every 46 men taking aspirin for 10 years.
Among 65-year-old females, one death would be prevented for every 89 women taking aspirin for 10 years.

The side effects of aspirin use are well known. The most useful evidence on treatment-related adverse effects of
long-term use comes from sources other than RCTs, because long-term follow-up of studies assessing cancer
prevention did not report side effects. From available evidence, it can be concluded that there is a dose
relationship, with higher doses associated with more adverse events, and that the rate of adverse events is
higher in people aged over 70 years. Covering the risk of gastrointestinal ulceration with a proton pump
inhibition can be considered although the benefit with low dose aspirin is controversial.

The following should also be taken into consideration:

B There is non-clinical evidence that gastric mucosal injury is attenuated with repeated administration of
aspirin over time.[2?]

B Most of the trials excluded patients with risk factors for aspirin use. Therefore, recommendatons for
individuals must take account relative contraindications to the use of aspirin.
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Notwithstanding the findings of the CAPP2 trial,[l][z] the current dose recommended for prevention of Lynch
Syndrome-associated cancers, including colorectal cancer, is 100 mg daily, based on evidence that this lower
dose will be effective without the dose-related side effects of the higher dose used in CAPP2. This advice could
be modified when results are reported from the current CAPP3 trial, which is investigating the optimal dose of

aspirin.[23]

Back to top
5.3.2.2 Evidence summary and recommendations

5.3.2.2.1 Average-risk population evidence summary table

Evidence summary Level

Colorectal cancer incidence and mortality I, 1l
In the post hoc analyses of the cardiovascular prevention trials, predominantly in

males, there was evidence for a real but small reduction in incidence and mortality

from colorectal cancer commencing 10 years after starting aspirin.

Evidence from all trials showed a significant reduction in the incidence of proximal 1,1
colon cancer compared to distal colon cancer in those taking aspirin. Benefit is
attenuated distally.

It is not known if the colorectal cancer risk reduction and mortality reduction |
benefits can be extrapolated to populations without cardiovascular risk. The risk of
aspirin in these average risk settings still needs more empirical data.

Aspirin commencement age I, 1l

Most of the studies recruited participants aged 50 years or older. Based on the age
range of recruitment into the trials, the evidence supported commencing aspirin
between the ages of 50 and 70 years.

Aspirin duration |

Taking aspirin for 2.5 years was shown to be just as effective as taking it for 5 years,
when considering colorectal cancer incidence and mortality, but only after a latent
period of 10 years. The benefit extends to older ages with longer duration of use.

Aspirin dose and frequency Il

A low dose of aspirin (100-300 mg per day) is as effective at reducing colorectal
mortality as a higher dose.
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Evidence summary Level References

Potential harms of aspirin I, 1l [31 [24] 5]

. . . - . [18] [10] [11]
Aspirin was shown to be associated with increased incidence of the following ’ ’

adverse events:

dyspepsia

peptic ulcer

bleeding diathesis

gastrointestinal haemorrhage (such as associated with use of oral anticoagulants
or antiplatelet agents).

Aspirin should be avoided in those with:

B aspirin allergy
®  renal impairment.

Overall health benefit over harm 1,1 [8], [18]

The overall health benefit over risk depends on the likelihood of a clinically
significant bleeding risk, particularly gastrointestinal and intracerebral haemorrhage.
The likelihood of health benefit was 5 times greater than the health harm. The
likelihood of preventing death is 5 to 10 times greater than the likelihood of causing
death.

Aspirin demonstrated a benefit in reducing thrombotic strokes.
Sex and age considerations 1,1 [3]' [24], [5],

[6]1 [7]1 [8]
[25] [10] [11]

The evidence reported from the cardiovascular risk trials was from a predomintantly
male population (92%).

In the only trial conducted in an average-risk population with cancer as the primary
endpoint (which recruited only women at average risk of cardiovascular disease and
cancer), there was evidence of colorectal cancer prevention in women under 65
years taking alternate-day 100 mg aspirin. There was a suggestion of overall health
benefit in women over 65 years, but not from colorectal cancer prevention.
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5.3.2.2.2 High-risk population evidence summary table

Evidence summary Level References
Colorectal cancer incidence and mortality Il [1] [2]

In the high-risk population (notably, people with Lynch Syndrome), benefits for
aspirin compliers were unequivocally greater than risks.

Aspirin dose and frequency Il [1] 2]

The dose demonstrated in the pivotal CAPP2 trial was 600 mg daily taken for at least
2 years.

Adverse events 1,1 [1], [2], [13]

The only adverse event reporting a significant reduction in participants on aspirin
compared to placebo was stroke. The CAPP2 trial did not report statistical analysis of
serious adverse events but numerically there was no difference in adverse
outcomes.

5.3.2.2.3 Recommendations

Evidence-based recommendation m

For all people aged 50-70 years who are at average risk of colorectal cancer, aspirin should B
be actively considered to prevent colorectal cancer. A low dose (100-300 mg per day) is
recommended for at least 2.5 years, commencing at age 50 to 70 years. The benefit may

extend to older ages with longer duration of use. Benefit for cancer prevention (though

shorter for cardiovascular risk) is evident only 10 years after initiation so a life expectancy of

at least 10 years should be taken into consideration in the advice to use aspirin.

The choice to take aspirin should be personalised based on age, sex and potential reduction
in cardiovascular events, cerebrovascular events and thrombotic stroke. The individual
should take into account the potential risks of taking aspirin. Aspirin should be avoided in
patients with current dyspepsia, any history of peptic ulcer, aspirin allergy, bleeding
diathesis, an increased risk of gastrointestinal haemorrhage (such as associated with use of
oral anticoagulants or antiplatelet agents), or renal impairment.

The benefit in colorectal cancer risk reduction in women over 65 is less clear cut. However,
based on limited data available, older women with cardiovascular risk factors may derive a
greater overall benefit than harm.
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Practice point

Aspirin should be avoided in patients with uncontrolled hypertension.

Practice point

Breath testing for Helicobacter py/ori (and treatment for those who test positive) can also be considered, as
gastrointestinal toxicity from aspirin is enhanced in the presence of Helicobacter pylori.

Evidence-based recommendation ’ Grade

People who are at high risk of colorectal cancer due to Lynch Syndrome carrier status should
be advised to begin aspirin from the commencement of their colonoscopy screening (usually
at age 25 years).

Evidence-based recommendation

Non-syndromic familial cancer patients should be actively considered for aspirin, bearing in B
mind the possibility of adverse events.

600 mg/day has been shown to be effective, but lower dose (100 mg/day) may be as
effective and is recommended based on the data available at the time of the systematic
review.

Back to top
5.3.2.2.3.1 Considerations in making these recommendations

RCT findings lead to the guarded conclusion that aspirin is effective in the primary prevention of colorectal
cancer. After taking into account the observational epidemiological data and other potential benefits, we have
made a strong recommendation to consider universal aspirin chemoprevention except where contraindicated,
especially for those with excess cardiovascular risk.
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Back to top

5.3.2.3 Benefits and harms

With appropriate consideration of risks and benefits for the individual, the benefits are considered to
substantially outweigh the harms following implementation of these recommendations.

5.3.2.3.1 Health system implications of these recommendations

5.3.2.3.1.1 Clinical practice

Aspirin is cheap and readily available. The major health system implication is the dissemination of this
recommendation to primary care providers. Modelled benefits of colorectal cancer incidence can be anticipated,
and due to the differential site-specific preventative benefits of aspirin (proximal) and colonoscopy (better for
distal colorectal cancer), the two approaches can be considered complementary.

The national guidelines for managing absolute cardiovascular risk'26! do not recommend aspirin for primary
prevention of cardiovascular disease. However, the analyses of the existing cardiovascular prevention trials and
the Women’s Health Study to now include cancer prevention (especially colorectal), add a new compelling
perspective for the use of aspirin in preventative medicine. The current recommendations take a broader view
of the benefits of aspirin to include people even at average risk of cardiovascular disease, because of the added
benefits from cancer prevention.

Back to top

5.3.2.3.1.2 Resourcing

Education for GPs on the risks and benefits will be needed to engage their support for the recommendations.
Renal function will need to be measured if there is doubt about aspirin usage. It is anticipated most dispensing
will be over the counter and user paid (rather than reimbursed by the Pharmaceutical Benefits Scheme).

Back to top
5.3.2.3.1.3 Barriers to implementation

Aspirin is off patent and widely available. However, there professional education is needed about its appropriate
use.

Back to top

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 107 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

5.3.2.4 Discussion

5.3.2.4.1 Unresolved issues
The following issues are unresolved:

B The optimal dose for colorectal cancer protection (100 mg/day, 300 mg/day or 600 mg/day) has not been
identified. More data are needed before specific recommendations can be made.
There is a lack of RCTs of aspirin in average-risk populations with CRC as the primary endpoint.
There is no information on aspirin use in the elderly.
There is no information on the optimal target age range (including starting and stopping ages) for aspirin use
in average-risk populations.

B Better analysis is needed of dose-related risk versus benefit of aspirin use stratified by age as the balance of
benefit and harm is unknown in those of 70 years.

Back to top
5.3.2.4.2 Studies currently underway

capp3[23] may demonstrate if lower doses of aspirin are as effective for people with Lynch syndrome. People
with Lynch syndrome are encouraged to join trials investigating optimal aspirin dose.

The current ongoing ASPREE trial will add information on the primary prevention benefits of low-dose aspirin

and its risks in older healthy individuals.[?7]

Back to top

5.3.2.4.3 Future research priorities

Future research can help provide clarity about the unresolved questions in regards to the use of aspirin to
prevent colorectal cancer.

Back to top
5.3.3 Other chemopreventive candidate agents

5.3.3.1 Overview of evidence (non-systematic literature review)

Two comprehensive literature reviews undertaken jointly by the World Cancer Research Fund and the American
Institute for Cancer Research have reported the evidence for chemopreventive candidate agents in the
prevention of cancers:

B the Second Expert Report (SER) on food, nutrition and physical activity in the prevention of cancer (2007)[28]
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®  the Continuous Update Project (CUP) review of food, nutrition and physical activity in the prevention of

colorectal cancer (2011).[29]

The information on non-aspirin chemopreventive candidate agents in this chapter is primarily summarised from
these reviews. Updated information was included, where available. New systematic reviews were not
undertaken for this guideline.

Updated systematic reviews are currently in progress by World Cancer Research Fund/American Institute for
Cancer Research.!

These guidelines may be updated after 2017 as a result of updated guidance from the World Cancer Research Fund/American Institute
for Cancer Research. The provisional publication dates for The Colorectal Cancer Report and the Expert Report are April 2017 and
November 2017, respectively.

Back to top

5.3.3.1.1 Nonsteroidal anti-inflammatory drugs (NSAIDs)

There is strong evidence supporting the chemopreventive activity of non-steroidal anti-inflammatory drugs
(NSAIDs) other than aspirin against colorectal cancer. However, data on the risk-benefit profile of these drugs
are currently insufficient to allow definitive recommendations for their use at a population level for primary
cancer prevention.

See High-risk familial syndromes chapter

Practice point

Where surgery is inappropriate for people with with familial adenomatous polyposis, an NSAID (e.g.
sulindac) is recommended. (Kim B et al 2011)

Back to top

5.3.3.1.2 Statins

The commonly prescribed cholesterol-lowering statin drugs have chemopreventive properties. They are very
well tolerated and serious adverse effects of these drugs are rare.
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Results from a prospective case-control study indicating that the use of statins for more than 5 years was
associated with a reduced relative risk of colorectal cancer (OR 0.53; 95% CI 0.38 to 0.74) pointed to the
potential colorectal cancer-protective properties of statins.[3%! There has now been a number of trials with
widely variable findings ranging from strong reduction in colorectal cancer risk to no association between statin
usage and colorectal cancer risk. A recent meta-analysis of 27 clinical trials found no benefit from statin use for
either incidence or recurrence of a number of cancers, including colorectal cancer.[31] Despite these
inconsistent and findings, the accumulating clinical evidence still suggests a significant association between

statin usage and reduced colorectal cancer risk.[31]

More nuanced studies suggest statin protection is strongest when consumed for > 3 years or > 5 years in
modest doses (e.g. 40 mg simvastatin). The effects seem more reproducible where the lipophilic statins are

used.[32]

However, the impact of statin use on colorectal adenoma remains unclear. Statin use was associated with an
increased risk of adenoma recurrence in a secondary analysis of a prospective cohort study (RR 1.39; 95% ClI

1.04 to 1.46).[33] A negative association between prior statin use and adenoma diagnosis (OR 0.40; 95% CI 0.24

to 0.76) has also been reported in a smaller retrospective case-control study.[34]

More data from randomised control trials with colorectal cancer as a primary end point are required before any
clear recommendations for the use of statins for colorectal cancer prevention can be made.

Practice point

Without RCT evidence, statins cannot be recommended for chemoprevention at this time.

Back to top
5.3.3.1.3 Metformin

Patients with diabetes mellitus have an increased risk of colorectal cancer.[3%! Metformin is an oral
hypoglycaemic drug, widely prescribed for the treatment of type-2 diabetes with few side effects. Metformin
lowers intestinal glucose absorption, hepatic glucose production and improves insulin sensitivity in the
peripheral tissues, leading to lower levels of circulating insulin.[38! Elevated insulin levels have been associated
with an increased risk of colorectal cancer.

Two early meta-analyses of cancer incidence in patients with type-2 diabetes have both shown an inverse
association between metformin use and colorectal cancer: RR 0.63 (95% Cl 0.50 to 0.79, p < 0.001), and RR
0.66 (95% CI 0.49 to 0.88), respectively.[37][38] Since then numerous other meta-analyses and observational
studies of metformin use and colorectal cancer risk in diabetes patients have been published showing a range of
outcomes, but with a general trend towards metformin being protective. A recent systematic review of the
effect on colorectal cancer risk and mortality amongst diabetes patients receiving and not receiving metformin
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treatment reported a reduction of colorectal cancer incidence (OR 0.9, 95% CI 0.85 to 0.96) and improved
survival (HR 0.68; 95% Cl 0.58 to 0.81), while a recent retrospective chart review of 1304 colorectal cancer
patients revealed that, amongst those patients with diabetes, those receiving metformin treatments survived
significantly longer (overall survival 91% at year 1, 80.5% at year 2) than those taking other treatments
(including diet control) (overall survival 80.6% at year 1, 67.4% at year 2) with multivariate analysis suggesting
that colorectal cancer patients with diabetes taking treatments other than metformin (diet control, insulin or
non-metformin oral hypoglycaemics) had a worse prognosis (HR 1.35; 95% CI 1.039 to 1.753, p = 0.025) than

those taking metformin (HR 0.807; 95% CI 0.601 to 1.084, p = 0.154).[39!

Given the increased risk of colorectal cancer associated with type-2 diabetes, metformin’s potent
hypoglycaemic activity and protective activity against colorectal cancer make it an attractive drug for the
management of diabetes patients, particularly amongst those who have had colorectal cancer. Whether
metformin can be beneficial in reducing the incidence of or increase survival after colorectal cancer in non-
diabetic patients remains unclear and randomised placebo controlled trials to address this question are needed.
Of 11 currently active clinical trials listed in the US clinical trials registry that are evaluating the effect of
metformin on colorectal cancer risk, four use metformin alone as the intervention, while the others involve the
use of metformin as an adjunct to other interventions.

Overall, it is unclear whether metformin is protective against colorectal cancer in non-diabetic populations,
either by reducing incidence or increasing survival.

Practice point

Without RCT evidence, metformin cannot be recommended for chemoprevention at this time.

Back to top

5.3.3.1.4 Bisphosphonates

Bisphosphonates are used in treatment of osteoporosis, multiple myeloma, and bone overgrowth in malignancy,

and for the prevention or treatment of solid tumour metastases to the bone.[*%! Their anti-cancer activity is
likely mediated through inhibition of angiogenesis and cell proliferation, induction of cell-cycle arrest and
apoptosis in cancer cells, and immune cell activation.[#0]

No RCTs have evaluated the use of bisphosphonates in the primary prevention of colorectal cancer. Several
observational studies of bisphosphonate use have recorded cancer-related outcomes as secondary end-points.

Three studies in women found quite substantial reductions in the risk of colorectal cancer.[41142143] | the first,
receipt of 2-13 bisphosphonate prescriptions over a period of = 5 years was associated with a reduced risk of
colorectal cancer (O 0.84; 95% Cl 0.71 to 1.00), while for those receiving = 14 prescriptions over = 5 years the
colorectal cancer risk reduction was stronger (OR 0.78; 95% Cl 0.65 to 0.94) with the effect significant only
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where risedronic acid was the agent used.!*! In the second, colorectal cancer risk was reduced with the use of

bisphosphonates for more than 1 year before diagnosis (OR 0.50; 95% CI 0.35 to 0.85).[42] In the third study, a
reduced risk of colorectal cancer was again associated with bisphosphonates use (OR 0.50; 95% Cl 0.35 to
0.71), with the reduced risk comprising the following components: a lower colorectal cancer incidence (adjusted
HR 0.69; 95% CI 0.6 to 0.79) and a lower mortality rate post colorectal cancer diagnosis (HR 0.82; 95% CI 0.70

to 0.97).143]

In contrast, analyses of data from the Women’s Health Initiative and the Nurse’s Health Study found no such
reduction: adjusted HR 0.88 (95% CI 0.72 to 1.07, p = 0.19) and HR 1.04 (95% CI 0.82 to 1.33), respectively.[44]
[45] Further, a recent analysis of the post-diagnostic use of oral bisphosphonates on colorectal cancer mortality

revealed no benefits from bisphosphonate use (adjusted HR 1.11; 95% Cl 0.80 to 1.54),[46] while a recent meta-
analysis of 10 clinical studies comprising four case-control and six cohort studies showed borderline significant
colorectal cancer risk reduction from bisphosphonate usage (pooled risk estimate 0.89; 95% CI 0.79 to 1.00,

p=0.04).147]

Meta-analyses of these observational studies are subject to a number of methological limitations that could
compromise their findings with respect to colorectal cancer prevention:

The number of studies was relatively small.

Colorectal cancer was a secondary end point in studies on osteoporosis prevention.

Men were underrepresented in study samples.

A range of different doses and dose durations were used, making any recommendation difficult.

Bisphosphonates are associated with rare but serious adverse events. Evidence from appropriately designed
RCTs, including evidence for treatment-related adverse events, is needed before guidance can be given on their
use in the prevention of colorectal cancer. Currently there are no clinical trials in the US clinical trials registry
investigating bisphosphonates and their impact on colorectal cancer.

More data from randomised control trials with colorectal cancer as a primary end point are required before any
clear recommendations for the use of bisphosphonates for colorectal cancer prevention can be made.

Practice point

Bisphosphontes cannot be recommended for chemoprevention.
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6.1 Background

Colorectal cancer is an exemplar disease for population screening. It is one of only three cancers - the others
being cancers of the female breast and the cervix - which satisfies all 10 of the World Health Organization’s

principles of screening:[l]

It is an important health problem.m

Risk increases with advancing age.

Its biology is generally well understood.

Effective and acceptable screening tests are available.
Outcomes are changed by intervention.

In countries where colorectal cancer is common, there is an economically balanced case for screening in

relation to expenditure on healthcare as a whole.[3!

® There is agreement on who should be screened.
B Screening is a continuous process.[”

Colorectal cancer screening is primarily directed at middle-aged people in good general health, with no
symptoms that might indicate colorectal cancer. Invitations to participate in screening, therefore, should
encourage invitees with colorectal cancer symptoms to consult a GP rather than undergo a screening test.

Ideally, centrally organised population programs should take responsibility for identification of those eligible for
screening, choice of screening test, the invitation process, provision of screening at no cost to participants,
documentation of follow-up investigations, and evaluation of outcomes and cost-effectiveness, as well as

assessment of the quality of each step in the screening pathway.[4][5][6][7] Screening for colorectal cancer now

has widespread acceptance at an international level, although local circumstances affect program design and
choice of screening test.[8] Many national programs, especially those in Europe, Canada and Australasia, utilise

organised population screening rather than opportunistic approaches.[9]

Back to top

6.1.1 Colorectal cancer screening in Australia

In 1997, the Australian Health Technology Advisory Committee (AHTAC) reviewed the evidence on screening
and recommended that Australia should develop a program for the introduction of population screening for
colorectal cancer by faecal occult blood testing for the average-risk population (well population aged over 50
years).[lol A pilot study conducted in three regions (2002-2004) indicated that a national program in Australia
would meet the criteria of the Australian Cancer Screening Framework and was likely to be well accepted by

health professionals and the recommended screening cohort.[11]
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The Australian Government introduced the National Bowel Cancer Screening Program (NBCSP) in 2006, with a
mail-out of immunochemical faecal occult blood test (iFOBT, also known as faecal immunochemical tests or
FITs) kits to Australians turning 55 and 65 from August that year. This marked the commencement of an
incremental roll-out, expanding the program as capacity increased and working towards coverage of the 50-74

years age group by 2020 (see Table 3.1).[12]
The key elements of the NBCSP are:[12]

the use of iIFOBT as the screening test

provision of iFOBT screening at no cost to participants
distribution of invitations and screening tests by mail
analysis of screening in a central laboratory

follow-up of positive test results, mostly by colonoscopy, through the usual care pathway backed up by a
central reminder service

central collection of data and reporting of NBCSP outcomes via regular reports.

See the NBCSP participant’s screening pathway.

6.1.1.1 Table 3.1 Australian National Bowel Cancer Screening Program target populations
in 2006-2019

Period Target ages
2006-2008 55 and 65
2008-2013 50, 55 and 65
2013-2014 50, 55, 60 and 65
2015 50, 55, 60, 65, 70 and 74
2016 50, 55, 60, 64, 65, 70, 72 and 74
2017 50, 54, 55, 58, 60, 64, 68, 70, 72, 74
2018 50, 54, 58, 60, 62, 64, 66, 68, 70, 72, 74
2019 onward 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74

Source: Australian Institute of Health and Welfare[12]
Extensive published research has shown that the NBCSP, even in its incomplete form, is having a significant
impact on reducing colorectal cancer burden. Key findings include:

B 3 favourable shift in pathological stage in screen-detected cancers (13][14][15]

®  modelling studies hyperlink supporting both marked cost-effectiveness!1®! and a considerable impact on
colorectal cancer mortality[17]
data linkage studies demonstrating that NBCSP invitees, especially those who participated in the program,

have a lower risk of dying from colorectal cancer.[151118]
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Screening infrastructure in the NBCSP is being progressively strengthened to improve its efficiency and
effectiveness. Recent initiatives include the development of a new, interactive central register (the National
Cancer Screening Register [NCSR]), public awareness campaigns and measures to boost training and quality of
colonoscopy. On current evidence, the most significant barrier to improved program effectiveness is the
relatively low participation rate (37% of all invitees at December 2014).[19]

There is, as a matter of course, a requirement to continually review screening policy (screening test, interval,
pathway, cohort, etc.) for optimal population benefit as new evidence is published. In 2015 the Australian
Commonwealth Department of Health commissioned a review of national guidelines for population screening for
colorectal cancer, as part of the revision of the 2005 NHMRC-approved Clinical practice guidelines for the

prevention, early detection and management of colorectal cancer.[20]

This revision of population screening guidelines provides a review of up-to-date evidence relating to the
effectiveness, acceptability, feasibility and cost-effectiveness of a range of currently available screening
methods. The review also examines starting and stopping ages for population screening and the frequency with
which screening tests should be offered to the target population. In addition to systematic reviews of published
clinical evidence, modelling studies were commissioned to evaluate the cost-effectiveness of alternate
technology options for screening and the optimal target age range.

Back to top

6.1.2 Screening benefit

The primary aims of colorectal cancer screening are to reduce the morbidity and mortality of the disease
through (1) earlier detection of cancer and (2) prevention of cancer through detection and removal of pre-
malignant adenomas.[?%1 such screening can be provided on an individual basis (opportunistic screening) or for
populations through centrally organised programs.

Opportunistic screening has been adopted as the preferred approach in some health settings, particularly in the
USA. However, centrally organised screening is designed to promote participation within the target population,
irrespective of social determinants of health such as income, level of education, language spoken or geographic
location.[*] This potentially increases the impact on bowel cancer morbidity and mortality as well as providing
more equitable health care for the population. Other advantages of organised screening include more efficient
and cost-effective use of resources and the ability to systematically address quality assurance throughout the
screening pathway.

Back to top

6.1.3 Screening test accuracy

There are a number of tests designed to detect signs of colorectal cancer in asymptomatic patients, with

differing performance, costs, acceptability and risks.[1%! These include:

B faecal tests - faecal occult blood tests (FOBTSs) to detect bleeding arising from cancers or adenomas, or
newer technologies involving detection of DNA mutations shed by cancer (faecal DNA test)
B endoscopic tests to directly visualise mucosal abnormalities (flexible sigmoidoscopy, colonoscopy)
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B computed tomography (CT) colonography to detect anatomical abnormalities with x-ray
B plasma tests to detect cancer biomarkers.

There are two types of FOBTs:[211(22]

B  guaiac FOBTs (gFOBTs) detect peroxidase activity, an indirect method for identification of haemoglobin

B immunochemical FOBTs (iFOBTs), which directly detect haemoglobin, using antibodies specific for the globin
moiety of human haemoglobin.

During the 1990s, randomised controlled trials (RCTs) performed in Minnesota (USA), Nottingham (UK) and

Funen (Denmark) showed that FOBTs were an effective method of screening for colorectal cancer.[231[241(251(26]

[27] Subsequent meta-analyses provided Level | evidence for a 15-30% reduction in mortality.[28][29]High-level

evidence for effectiveness has now become available for one-time flexible sigmoidoscopy,[30][31][32][33] with
reductions in colorectal cancer-related mortality. However, the other modalities have yet to undergo
comparable trials and thus the evidence base to support effectiveness relies primarily on observational data.

Three RCTs to evaluate colonoscopy are currently in progress.[34][35][36]

Back to top

6.1.4 The balance of benefits, harms and cost-effectiveness

To achieve its primary aim of reducing cancer-related mortality, a population-based cancer screening program
must be acceptable to the target population, feasible within the overall system for delivery of health care, and
have an acceptable level of cost-effectiveness.

A recent comparative modelling evaluation conducted on behalf of the US Preventive Services Task Force used
life-years gained as a measurement of effectiveness and the estimated number of colonoscopies as a
measurement of burden to compare colorectal cancer screening strategies using eight different screening test

technologies.[37] Under the assumption of 100% screening adherence in each case, the evaluation found that, in
the US context, the strategies providing the best balance of benefits to harms would be 10-yearly colonoscopy
screening, 10-yearly flexible sigmoidoscopy screening combined with annual iFOBT, 5-yearly CTC screening, and
yearly iFOBT alone for screening for ages 50-74 years. However, the study did not report on the impact of more
realistic adherence assumptions (which could be expected to differ by screening modality and frequency) on
either benefits or harms. Furthermore, the cost-effectiveness of the alternative strategies was not considered.

The comparative benefits, harms and cost-effectiveness of the NBCSP in Australia have recently been estimated

compared to other potential future alternative or adjunctive options for screening in Australia.[38] A modelling
study was therefore conducted to evaluate the health benefits, harms, and cost-effectiveness of colorectal
cancer screening with iFOBT versus flexible sigmoidoscopy, colonoscopy, CTC, faecal DNA and plasma
biomarkers.

The modelling is described in detail in the Technical report.

Back to top
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6.1.5 Screening age

The early RCTs on gFOBT-based screening showed benefit for people aged 45-50 years and older. Cost-

effectiveness studies also demonstrate that the age range for screening influences cost-effectiveness. (121 The
risk of colorectal cancer increases with age, as shown in Table 3.2. The observation that 10-year risk increases 4-
fold between ages of 40 and 50 years has led to the recommendation that screening of average risk people

should commence at age 50 years, a recommendation that is consistent with the deliberations of several major
international bodies.[121[131114115][16][17]

The recently published US Preventive Services Task Force guidelines endorsed 50 years as the starting age for
screening and found convincing evidence showing that screening from 50 to 75 years of age reduces mortality

from colorectal cancer.!3°! They observed a diminishing benefit and a greater risk of adverse events after age
75.

When complete in 2020, the NBCSP will invite the general population aged 50 to 74 to screen. The starting age
was based on the low age-specific incidence of colorectal cancer in those below 50 years of age and concern

that the risk with follow-up colonoscopy (including the small risk of death from colonoscopy) is much closer to
the low risk of colorectal cancer and its mortality in younger people.[40]

This review re-examines evidence on the appropriate age range for screening, prompted by suggestions of an
increase in risk for colorectal cancer in younger people and the longer life expectancy for the elderly.

A detailed modelled analysis has also been undertaken to quantify the benefits, harms and cost-effectiveness of
extending the age range for screening in the Australian context. hyperlink to second modelling report This
analysis concluded that continuing to screen at a population level was no longer cost-effective in people over
the age of 74 years (due to the competing mortality risk). For younger people, the analysis found that starting
screening at age 45 years could be cost-effective, but the ratio of benefits to harms, expressed as the number-
needed-to-colonoscope (NNC) for each death prevented, was far less favourable than when screening people
aged 50-74 years.

6.1.5.1 Table 3.2. Absolute risk of colorectal cancer

If a person is aged Risk of colorectal cancer over the next 10 years
Men Women
30 0.074% 1in 1350 0.072% 1in 1390
40 0.32% 1in 313 0.27% 1in 370
50 1.15% 1in 87 0.80% 1in 125
60 2.79% 1lin 36 1.74% 1in57
70 4.57% 1in 22 2.90% 1lin 34

Absolute risk is the observed or calculated probability of the occurrence of colorectal cancer a population. Data source: Australian

Institute of Health and Welfare!4?!. Ten-year risks calculated based on this data.

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 122 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

6.1.6 Chapter subsections

Please see:

B Evidence: population screening for CRC

®  Evidence summary, recommendations and considerations

B Discussion

Back to top
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6.1 Introduction: population screening for colorectal cancer
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6.1.1 Background

Colorectal cancer is an exemplar disease for population screening. It is one of only three cancers - the others
being cancers of the female breast and the cervix - which satisfies all 10 of the World Health Organization’s

principles of screening:m

® |t is an important health problem.lz]

B Risk increases with advancing age.
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Its biology is generally well understood.
Effective and acceptable screening tests are available.
Outcomes are changed by intervention.

In countries where colorectal cancer is common, there is an economically balanced case for screening in

relation to expenditure on healthcare as a whole.[3!
B There is agreement on who should be screened.
B Screening is a continuous process.m
Colorectal cancer screening is primarily directed at middle-aged people in good general health, with no
symptoms that might indicate colorectal cancer. Invitations to participate in screening, therefore, should
encourage invitees with colorectal cancer symptoms to consult a GP rather than undergo a screening test.

Ideally, centrally organised population programs should take responsibility for identification of those eligible for
screening, choice of screening test, the invitation process, provision of screening at no cost to participants,
documentation of follow-up investigations, and evaluation of outcomes and cost-effectiveness, as well as
assessment of the quality of each step in the screening pathway.[4][5][6][7] Screening for colorectal cancer now
has widespread acceptance at an international level, although local circumstances affect program design and

choice of screening test.[®] Many national programs, especially those in Europe, Canada and Australasia, utilise

organised population screening rather than opportunistic approaches.[g]

Back to top

6.1.1.1 Colorectal cancer screening in Australia

In 1997, the Australian Health Technology Advisory Committee (AHTAC) reviewed the evidence on screening
and recommended that Australia should develop a program for the introduction of population screening for
colorectal cancer by faecal occult blood testing for the average-risk population (well population aged over 50
years).[m] A pilot study conducted in three regions (2002-2004) indicated that a national program in Australia
would meet the criteria of the Australian Cancer Screening Framework and was likely to be well accepted by

health professionals and the recommended screening cohort.[11]

The Australian Government introduced the National Bowel Cancer Screening Program (NBCSP) in 2006, with a
mail-out of immunochemical faecal occult blood test (iFOBT, also known as faecal immunochemical tests or
FITs) kits to Australians turning 55 and 65 from August that year. This marked the commencement of an
incremental roll-out, expanding the program as capacity increased and working towards coverage of the 50-74

years age group by 2020 (see Table 3.1).[12]

The key elements of the NBCSP are:[12]

the use of iFOBT as the screening test

provision of iFOBT screening at no cost to participants
distribution of invitations and screening tests by mail
analysis of screening in a central laboratory

follow-up of positive test results, mostly by colonoscopy, through the usual care pathway backed up by a
central reminder service
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B central collection of data and reporting of NBCSP outcomes via regular reports.

See the NBCSP participant’s screening pathway.

6.1.1.1.1 Table 3.1 Australian National Bowel Cancer Screening Program target
populations in 2006-2019

Period Target ages
2006-2008 55 and 65
2008-2013 50, 55 and 65
2013-2014 50, 55, 60 and 65
2015 50, 55, 60, 65, 70 and 74
2016 50, 55, 60, 64, 65, 70, 72 and 74
2017 50, 54, 55, 58, 60, 64, 68, 70, 72, 74
2018 50, 54, 58, 60, 62, 64, 66, 68, 70, 72, 74
2019 onward 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74

Source: Australian Institute of Health and Welfare[lz]
Extensive published research has shown that the NBCSP, even in its incomplete form, is having a significant
impact on reducing colorectal cancer burden. Key findings include:

B 3 favourable shift in pathological stage in screen-detected cancers (13][14][15]

®  modelling studies hyperlink supporting both marked cost-effectiveness!1®]

[17]

and a considerable impact on
colorectal cancer mortality
B data linkage studies demonstrating that NBCSP invitees, especially those who participated in the program,
have a lower risk of dying from colorectal cancer.!131(18]
Screening infrastructure in the NBCSP is being progressively strengthened to improve its efficiency and
effectiveness. Recent initiatives include the development of a new, interactive central register (the National
Cancer Screening Register [NCSR]), public awareness campaigns and measures to boost training and quality of
colonoscopy. On current evidence, the most significant barrier to improved program effectiveness is the
relatively low participation rate (37% of all invitees at December 2014).[19]
There is, as a matter of course, a requirement to continually review screening policy (screening test, interval,
pathway, cohort, etc.) for optimal population benefit as new evidence is published. In 2015 the Australian
Commonwealth Department of Health commissioned a review of national guidelines for population screening for

colorectal cancer, as part of the revision of the 2005 NHMRC-approved Clinical practice guidelines for the

prevention, early detection and management of colorectal cancer.[20]
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This revision of population screening guidelines provides a review of up-to-date evidence relating to the
effectiveness, acceptability, feasibility and cost-effectiveness of a range of currently available screening
methods. The review also examines starting and stopping ages for population screening and the frequency with
which screening tests should be offered to the target population. In addition to systematic reviews of published
clinical evidence, modelling studies were commissioned to evaluate the cost-effectiveness of alternate
technology options for screening and the optimal target age range.

Back to top

6.1.1.2 Screening benefit

The primary aims of colorectal cancer screening are to reduce the morbidity and mortality of the disease
through (1) earlier detection of cancer and (2) prevention of cancer through detection and removal of pre-

malignant adenomas.[?%1 such screening can be provided on an individual basis (opportunistic screening) or for
populations through centrally organised programs.

Opportunistic screening has been adopted as the preferred approach in some health settings, particularly in the
USA. However, centrally organised screening is designed to promote participation within the target population,
irrespective of social determinants of health such as income, level of education, language spoken or geographic
location.[*] This potentially increases the impact on bowel cancer morbidity and mortality as well as providing
more equitable health care for the population. Other advantages of organised screening include more efficient
and cost-effective use of resources and the ability to systematically address quality assurance throughout the
screening pathway.

Back to top

6.1.1.3 Screening test accuracy

There are a number of tests designed to detect signs of colorectal cancer in asymptomatic patients, with

differing performance, costs, acceptability and risks.!*% These include:

B faecal tests - faecal occult blood tests (FOBTSs) to detect bleeding arising from cancers or adenomas, or
newer technologies involving detection of DNA mutations shed by cancer (faecal DNA test)
endoscopic tests to directly visualise mucosal abnormalities (flexible sigmoidoscopy, colonoscopy)
computed tomography (CT) colonography to detect anatomical abnormalities with x-ray
plasma tests to detect cancer biomarkers.

There are two types of FOBTSs:[211122]

B guaiac FOBTs (gFOBTs) detect peroxidase activity, an indirect method for identification of haemoglobin

®  immunochemical FOBTSs (iFOBTSs), which directly detect haemoglobin, using antibodies specific for the globin
moiety of human haemoglobin.
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During the 1990s, randomised controlled trials (RCTs) performed in Minnesota (USA), Nottingham (UK) and

Funen (Denmark) showed that FOBTs were an effective method of screening for colorectal cancer.[2311241[25](26]

[27] Subsequent meta-analyses provided Level | evidence for a 15-30% reduction in mortality.[28][29]High-level

evidence for effectiveness has now become available for one-time flexible sigmoidoscopy,[30][31][32][33] with
reductions in colorectal cancer-related mortality. However, the other modalities have yet to undergo

comparable trials and thus the evidence base to support effectiveness relies primarily on observational data.
Three RCTs to evaluate colonoscopy are currently in progress.[34][35][36]
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6.1.1.4 The balance of benefits, harms and cost-effectiveness

To achieve its primary aim of reducing cancer-related mortality, a population-based cancer screening program
must be acceptable to the target population, feasible within the overall system for delivery of health care, and
have an acceptable level of cost-effectiveness.

A recent comparative modelling evaluation conducted on behalf of the US Preventive Services Task Force used
life-years gained as a measurement of effectiveness and the estimated number of colonoscopies as a
measurement of burden to compare colorectal cancer screening strategies using eight different screening test

technologies.[37] Under the assumption of 100% screening adherence in each case, the evaluation found that, in
the US context, the strategies providing the best balance of benefits to harms would be 10-yearly colonoscopy
screening, 10-yearly flexible sigmoidoscopy screening combined with annual iFOBT, 5-yearly CTC screening, and
yearly iFOBT alone for screening for ages 50-74 years. However, the study did not report on the impact of more
realistic adherence assumptions (which could be expected to differ by screening modality and frequency) on
either benefits or harms. Furthermore, the cost-effectiveness of the alternative strategies was not considered.

The comparative benefits, harms and cost-effectiveness of the NBCSP in Australia have recently been estimated
compared to other potential future alternative or adjunctive options for screening in Australia.l38! A modelling
study was therefore conducted to evaluate the health benefits, harms, and cost-effectiveness of colorectal
cancer screening with iFOBT versus flexible sigmoidoscopy, colonoscopy, CTC, faecal DNA and plasma
biomarkers.

The modelling is described in detail in the Technical report.
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6.1.1.5 Screening age

The early RCTs on gFOBT-based screening showed benefit for people aged 45-50 years and older. Cost-

effectiveness studies also demonstrate that the age range for screening influences cost-effectiveness. (12] The
risk of colorectal cancer increases with age, as shown in Table 3.2. The observation that 10-year risk increases 4-
fold between ages of 40 and 50 years has led to the recommendation that screening of average risk people

should commence at age 50 years, a recommendation that is consistent with the deliberations of several major

international bodies.[121[131[141[15][16](17]
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The recently published US Preventive Services Task Force guidelines endorsed 50 years as the starting age for
screening and found convincing evidence showing that screening from 50 to 75 years of age reduces mortality

from colorectal cancer.!3 They observed a diminishing benefit and a greater risk of adverse events after age
75.

When complete in 2020, the NBCSP will invite the general population aged 50 to 74 to screen. The starting age
was based on the low age-specific incidence of colorectal cancer in those below 50 years of age and concern
that the risk with follow-up colonoscopy (including the small risk of death from colonoscopy) is much closer to

the low risk of colorectal cancer and its mortality in younger people.[40]

This review re-examines evidence on the appropriate age range for screening, prompted by suggestions of an
increase in risk for colorectal cancer in younger people and the longer life expectancy for the elderly.

A detailed modelled analysis has also been undertaken to quantify the benefits, harms and cost-effectiveness of
extending the age range for screening in the Australian context. hyperlink to second modelling report This
analysis concluded that continuing to screen at a population level was no longer cost-effective in people over
the age of 74 years (due to the competing mortality risk). For younger people, the analysis found that starting
screening at age 45 years could be cost-effective, but the ratio of benefits to harms, expressed as the number-
needed-to-colonoscope (NNC) for each death prevented, was far less favourable than when screening people
aged 50-74 years.

6.1.1.5.1 Table 3.2. Absolute risk of colorectal cancer

If a person is aged Risk of colorectal cancer over the next 10 years
Men Women
30 0.074% 1in 1350 0.072% 1in 1390
40 0.32% 1in 313 0.27% 1in 370
50 1.15% 1in 87 0.80% 1in 125
60 2.79% 1lin 36 1.74% 1in57
70 4.57% 1lin 22 2.90% 1lin 34

Absolute risk is the observed or calculated probability of the occurrence of colorectal cancer a population. Data source: Australian

Institute of Health and Welfare!40l, Ten-year risks calculated based on this data.

6.1.1.6 Chapter subsections
Please see:

B Evidence: population screening for CRC
®  Evidence summary, recommendations and considerations
B Discussion
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Systematic review NHMRC Evidence statement form PSC1lb

report PSCla . . . ;
Systematic review Modelling report Modelling report

report PSC1lb PSCl1c PSC1d

6.2 Evidence: Population screening for CRC

Systematic reviews and modelling were performed to determine:
B the benefit of screening with various modalities (PSC1a)
B test accuracy (PSC1b)
B the cost-effectiveness of population screening using various strategies (PSC1c)
B the optimal target age range for population screening (PSC1d).
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6.2.1 Evidence: Screening benefit (PSC1la)

Contents

1 Systematic review evidence

1.1 Overall (all-cause) mortality

1.2 Colorectal cancer-specific mortality

1.3 Application of the evidence on screening benefit
2 References
3 Appendices

6.2.1.1 Systematic review evidence

/n persons without a colorectal cancer diagnosis or symptoms that might indicate colorectal cancer, which
screening modality (immunochemical faecal occult blood test [iFOBT], flexible sigmoidoscopy, colonoscopy, CT
colonography, faecal or blood biomarkers, or any combinations) compared with no screening, reduces colorectal
cancer mortality, or the incidence of metastases at diagnosis? (PSC1a)
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A systematic review was performed to update the 2005 Australian guidelines for the prevention, early detection

and management of colorectal cancer.!t!

We identified two later, relevant evidence-based guidelines which conducted systematic reviews of the
literature for the period 2004-2010:

B the International Agency for Research on Cancer’s European guidelines for quality assurance in colorectal
cancer screening and diagnosis (2010)[2]

®  the Ontario Ministry of Health and Long-term Care’s Fecal occult blood test for colorectal cancer screening:
evidence-based analysis (2009).[2][3]

We chose to adapt these three guidelines, updating the systematic literature review up to 31 August 2016. The
search strategy, inclusion and exclusion criteria, and quality assessment are described in detail in the Technical
Report.

While this systematic review was in preparation, the US Preventive Services Task Force published the 2016

update[4] of its 2008 colorectal cancer screening guidelines.[5] The literature described in the 2016 edition*! is

also covered in this review.

At the time of publication of the 2005 Australian Guidelines!!! the only high level evidence of screening benefit

was from three randomised controlled trials (RCTs).[6][7][8][9][10][11] All three RCTs used Hemoccult, a guaiac
faecal occult blood test (gFOBT). These trials collectively reported that screening for faecal occult blood reduced
overall mortality from colorectal cancer on the basis of intention-to-screen by 15-33% (noting that the trials
involved differing numbers of rounds of screening and differing follow-up periods). These findings are further

supported by a 2012 update from the Nottingham trial of faecal occult blood testing for colorectal cancer [12]

which, after a median of 19.5 years’ follow-up, reported a colorectal cancer-specific mortality reduction of 13%.
To date, only one published RCT!13! has compared immunochemical faecal occult blood test (iFOBT) to no
screening in a population based setting. In this study, 94,423 individuals were offered once-only iFOBT
screening and follow-up was 8 years.

The update systematic review identified four level Il RCTs reported in 5 articles comparing outcomes for an

asymptomatic population receiving flexible sigmoidoscopy with no screening (no contact). [14](15][16]171[18] o
RCTs conducted in an asymptomatic population were found which compared any other screening methodology
to no screening.

A meta-analysis of pooled data from the United Kingdom Flexible Sigmoidoscopy Screening (UKFSS), Norwegian
Colorectal Cancer Prevention (NORCCAP), Italian ‘SCreening for COlonREctum’ (SCORE) and US Prostate, Lung,
Colorectal and Ovarian (PLCO) trials was also identified.'*%! This meta-analysis was at low risk of bias, and
reported colorectal cancer-specific mortality, with subgroup analysis for distal and proximal disease.

6.2.1.1.1 Overall (all-cause) mortality
None of the screening RCTs, [B17IBIILAIILSII3INT] \y hether based on screening by FOBT or flexible
sigmoidoscopy, reported any significant difference in overall (all-cause) mortality.
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6.2.1.1.2 Colorectal cancer-specific mortality

As reported in the review supporting the 2005 Colorectal Cancer guidelines,[l] three level Il RCTs reported

colorectal cancer-specific mortality in gFOBT screening trials.!®I718] These trials, which involved 1-11 rounds of
screening, collectively reported that screening for faecal occult blood reduced overall mortality from colorectal

cancer on the basis of intention-to-screen by 15-33%. The 2012 update from the Nottingham trialtt2! reported a

colorectal cancer-specific mortality reduction of 13% at approximately 20 years follow-up. A 2003 Chinese RCT

[13] reported a statistically significant 32% reduction in rectal cancer mortality (Poisson test U = 2.5, p < 0.05,

log-rank test p = 0.003), but no reduction in colonic (log-rank test, p = 0.222) or overall colorectal cancer-
specific mortality.

In this update review of the flexible sigmoidoscopy trials, the UKFSS,1181 and PLCO!?! trials both reported a
statistically significant reduction in colorectal cancer specific mortality in the screened group compared with the
control (no screening) group after a single round of sigmoidoscopy screening and will follow-up durations from 7-

12 years. The relative reduction in colorectal cancer specific mortality varied from hazard ratio (HR) 0.57181 to

relative risk (RR) 0.74.1*3] In the final NORCCAP trial report[17] intention-to-treat analysis showed a significant
reduction in colorectal cancer-specific mortality (HR = 0.73, p = 0.02) in the screened group. The NORCCAP trial

is unique among these RCTs, as 50% of those screened had an iFOBT in addition to flexible sigmoidoscopy.“”
In sub-analysis according to the screening modality, the overall reduction in colorectal cancer-specific mortality
was statistically significant only for those who had both flexible sigmoidoscopy and iFOBT (HR = 0.62, p = 0.01)
and not for flexible sigmoidoscopy alone (HR = 0.84, p = 0.30).

The meta-analysis[lg] of pooled data from the UKFSS,!6! NorccAP,[18! scorE,11*! and PLCO! trials included
data from a population of 337,905 participants with an average weighted median follow-up period of 10.8 years.
It showed a statistically significant reduction in colorectal cancer-specific mortality in flexible sigmoidoscopy
screened group, compared with the non-screened group: 28% relative risk reduction (RR = 0.72; 95%
confidence interval (Cl) 0.65 to 0.80).

[14][15][16][13][17]1[18][19]

All populations included in this update systematic review , were asymptomatic and from

Western countries (UK, Sweden, Norway, USA, Italy), except for one RCT conducted in a Chinese population.[13]

[91[10]1[11]

The early gFOBT screening trials included participants from USA, UK, and Denmark.

In three flexible sigmoidoscopy trials,[14][15][16] those involved were volunteers who expressed willingness to

accept flexible sigmoidoscopy if randomised to the screening arm. Reported participation rates may therefore
over-estimate participation rates achievable in the general population.
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6.2.1.1.3 Application of the evidence on screening benefit

To date, the only RCT level evidence comparing screening with an unscreened control group comes from three

large gFOBT trialsl®1718] first reported in the 1990s, one iFOBT trial,[13] and the recent flexible sigmoidoscopy
trials [1411151(16][17](18](19]

Currently, many countries around the world, including Australia, New Zealand, Canada, and a number of
European countries, have established national population-based bowel cancer screening programs that utilise
either gFOBT or iFOBT for screening. The use of FOBT is the preferred screening modality in those countries,
based on the available evidence and their own screening experience.

An advantage of FOBT is that the test kit can be posted in the mail to the participant, with collection of tiny
samples at home and return of these samples by mail. As reported in the 2010 European guidelines for quality

assurance in colorectal cancer screening and diagnosis,[Z] iFOBTs have the added advantage that they
specifically detect human globin, and there is no need to change diet or medication prior to testing. The analysis
of many brands of iFOBT is automated and a number of them allow quantitative analysis of haemoglobin. In
contrast, flexible sigmoidoscopy is an invasive procedure, requiring a highly trained workforce and special
facilities. There are particular concerns about its acceptability and feasibility in the Australian setting as well as
its cost-effectiveness.

See the Evidence summary and recommendations section for guidance resulting from this
systematic review.

Next section: screening test accuracy
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6.2.2.1 Systematic review evidence

For persons without a colorectal cancer diagnosis or symptoms that might indicate colorectal cancer, which
screening modality (immunochemical faecal occult blood test [iFOBT], flexible sigmoidoscopy, colonoscopy,
faecal or blood biomarkers, or any combination) performs best in detecting colorectal cancer, and does the
diagnostic performance change with family history, age, or sex? (PSC1b)

A systematic review was performed to update the 2005 Australian guidelines for the prevention, early detection
and management of colorectal cancer.[1]

We identified two later relevant evidence-based guidelines which conducted systematic reviews of the literature
for the period 2004-2010:

®  the European guidelines for quality assurance in colorectal cancer screening and diagnosis (2010)[2]
®  the Ontario evidence-based analysis of faecal occult blood test for colorectal cancer screening (2009).[3]
We chose to adapt these guidelines,[21[3] updating the systematic literature review up to 31 August 2016. The
search strategy, inclusion and exclusion criteria, and quality assessment are described in detail in the Technical
report.

While this systematic review was in preparation, the US Preventive Services Task Force published the 2016

update[4] of its 2008 colorectal cancer screening guidelines.[S] The literature described in the 2016 edition*! is

also covered in this review.
Our update systematic review identified 29 diagnosis accuracy studies!61[71[8II9110](111(12][13][14]15][16][17](18]

[191[20][21][22][23](24](25][261(27](28][291(30](31][32][33][34] reporting the performance of colorectal cancer screening

modalities, including immunochemical FOBT (iFOBT) and faecal or serum biomarkers for the detection of
colorectal cancer and/or advanced adenoma.

All studies used colonoscopy as the reference standard and all participants underwent colonoscopy. Three

studies! 718119 (1,333 participants in total) reported the performance of iFOBT at detecting colorectal cancer and

/or advanced adenoma in an above average risk population with known family history of colorectal cancer.

The majority of studies (26 in total) used iFOBTSs of various brands. Very few studies reported blood/plasma

cancer-specific biomarkers, or faecal cancer-specific biomarkers. Only three studies! 1011111331

[12]

reported the

performance of multi-target faecal DNA tests. One study
[13]

reported the diagnostic performance of the faecal

cancer-specific biomarker MMP-9 protein, and another reported the diagnostic performance of plasma
cancer-specific biomarker SEPT9 methylated DNA. Several studies reported the diagnostic performance of iFOBT

[14]15] o the SEPTO!3] cancer-specific biomarker depending on participant age, and a few studies reported the

diagnostic performance for iFOBTI14I16] o the SEPTO cancer-specific biomarker!13! by sex. All participants had
a colonoscopy as the reference standard.

Back to top
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6.2.2.1.1 Immunochemical faecal occult blood test (iFOBT)

The diagnostic performance for detection of colorectal cancer using iIFOBT was reported across 20 studies,[6][7]

[91(11](15](171[18][19](201(211(22][23][24](25][26](271[28][29](331(34] most of which used an Eiken branded test kit.

Colorectal cancer prevalence determined by reference colonoscopy was 0.48% in a combined population of
100,093 participants in these 20 studies. All studies consistently reported a sensitivity of greater than 50%, with
most studies reporting sensitivities in the 60-85% range. Specificity was consistently high across all 20 studies
and ranged from 85% to 100%. The positive predictive value ranged from 1% to 25%, with the majority of
studies reporting single-digit values. Negative predictive value was consistently above 99% for most studies.

The diagnostic performance for detection of advanced adenomas using iFOBT was reported in 13 studies. (6](11]

[14](18][191[251[27][28](291[301(311[33](34] 11, prevalence of advanced adenomas was 4.5% in a combined
population of 60,671 participants included in these 13 studies. Sensitivities reported were lower than for
colorectal cancer, the majority of studies reporting 20-40% sensitivity. Specificity was consistently high and
most studies reported > 85%. Most studies reported a positive predictive value for adenoma ranging from 20-
40%. Negative predictive value was consistently > 90%.

The diagnostic performance for detection of colorectal cancer and/or advanced adenomas was reported in 10

studies.!7191151[161(171(211(22][241[26](32] 11, prevalence of colorectal cancer and/or advanced adenomas was

3.6% in a combined population of 40,272 participants included in these 10 studies. Sensitivities reported ranged
from 5% to 75%, but was commonly reported in the range 40-60%. Specificity was > 80% in most studies, and
positive predictive value was < 30% in most studies. Negative predictive value was > 90% for all studies.

Only three studies! 7181191 reported the diagnostic performance of iFOBT for the detection of colorectal cancer
and/or advanced adenoma in above-average risk populations with known family history of colorectal cancer.
These studies reported inconsistent results. No studies reported the use of biomarker assays in this above
average risk population.

Back to top
6.2.2.1.2 Faecal cancer-specific biomarker (DNA)

One study reported the diagnostic performance of two faecal DNA tests! 19! for the detection of colorectal

cancer. In addition, two studies[11][33]

cancer.

reported different multi-target faecal DNA assays to detect colorectal

Both multi-target faecal DNA tests outperformed other faecal DNA tests. One study reported sensitivities above

90%,111! and the other reported sensitivities ranging from 25% to 58%.[33]

Specificities were above 84% for all tests reported.[10]

Two studies reported the diagnostic performance of faecal DNA tests 1010331 5t detecting advanced adenomas.

Reported sensitivities ranged from 17% to 46% and specificities ranged from 84% to 96%.
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One study[ll] reported the diagnostic performance of a multi-target faecal DNA in combination with an iFOBT

for detection of colorectal cancer and/or advanced adenomas. Sensitivity and specificity were 42.4% and 86.6%

respectively.[ll]

No studies reported the use of faecal biomarker assays in an above-average risk population.

Back to top

6.2.2.1.3 Blood cancer-specific biomarkers
A single study[13] reported the diagnostic performance of a plasma methylated SEPT9 DNA assay for the
detection of colorectal cancer or advanced adenomas. Sensitivities ranged from 48% to 56% and specificity
ranged from 89% to 92%, depending on age (< 65 versus = 65 years) or sex analysis for detection of colorectal
cancer. Sensitivities ranged from 4.6% to 13% and specificity ranged from 88.6% to 92.6%, depending on age
(< 65 versus = 65 years) or sex analysis for detection of advanced adenomas.

No studies specifically reported the diagnostic performance of blood cancer-specific biomarker assays for
advance neoplasms (i.e. the combination of cancer and advanced adenomas) or in participants with above-
average risk of colorectal cancer.

See the Evidence summary and recommendations section for guidance resulting from this
systematic review.

Next section: screening cost effectiveness
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6.2.3 Evidence: Screening cost effectiveness (PSC1c)
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6.2.3.1 Background

The literature review found high-level evidence supporting effectiveness (mortality reduction) of
immunochemical faecal occult blood testing (iFOBT) and flexible sigmoidoscopy in population screening for
colorectal cancer, compared with no screening. However, there was no high-level evidence evaluating
colonoscopy, computed tomography (CT) colonography, or cancer-specific faecal or blood biomarkers.

Future large-scale trials to further evaluate screening strategies are unlikely, due to the cost and necessary
duration. When RCT evidence cannot be obtained, modelling studies based on sophisticated understanding of

colorectal cancer natural history are an acceptable source of data to guide public health planning decisions.[112]
[31[41[5]
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6.2.3.2 Modelling study findings

In persons without a bowel cancer diagnosis or symptoms that might indicate bowel cancer, what is the most
cost-effective, feasible and acceptable screening modality (iFOBT, flexible sigmoidoscopy, colonoscopy, CT
colonography, faecal or blood biomarkers test, or any combinations) compared with no screening? (PSCIc)

A comprehensive validated model of colorectal cancer development and bowel screening (‘Policyl-Bowel’) was
used to simulate the National Bowel Cancer Screening Program (NBCSP) and alternative screening approaches
(Table 3.3). Details of the methods and result can be found in the Technical Report.

The term ‘adherence’ applies to compliance with recommendations for screening, follow-up and surveillance.

The strategies were evaluated in context of three scenarios:

Scenario 1 assumes perfect adherence to screening, follow-up and surveillance recommendations.
Scenario 2 assumes high (but imperfect) participation (participation after first invitation was 57% for
screening strategies using iFOBT and faecal/ blood biomarkers test, and was 35% for screening strategies
using colonoscopy, sigmoidoscopy and CT colonography).

B Scenario 3 assumes lower participation (participation after first invitation was 27% for screening strategies
using iFOBT and faecal/ blood biomarkers test, and was 15% for screening strategies using colonoscopy,
sigmoidoscopy and CT colonography).

Specific participation assumptions differed according to screening modality and an individual's screening history
and were derived based on currently observed screening participation in Australia and expert opinion for new
modalities (see Appendix for details of participation assumptions for each modality).

6.2.3.2.1 Table 3.3 Screening strategies evaluated

Strategy name Description

No screening (comparator) No screening
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Strategy name Description

iFOBT screening every 2 years

iFOBT2y at age 50-74 years (NBCSP
from 2020)

. iFOBT every year screening at

iFOBT1ly

age 50-74 years

plasmaDNA2y (exploratory modelling based on limited data from a small
number of cross-sectional studies; no data on longitudinal outcomes for this
technology available)

Citation:Church TR, Wandell M,
Lofton-Day
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6.2.4 Evidence: Screening age (PSC1d)

/s population screening starting at an earlier age more effective and as feasible, acceptable and cost-effective
as screening starting at age 50 years? In population screening, do the harms outweigh the benefits if routine
screening is continued beyond the age of 75 years? (PSC1d)

Contents

1 Background
2 Modelling study findings
3 Health outcomes
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6.2.4.1 Background

Randomised clinical trials!H[2IBI41516I718] 3y e demonstrated that population-based colorectal cancer

screening reduces colorectal cancer mortality for average-risk individuals aged between 50-75 years.

To date, no population-based colorectal cancer screening trials have specifically reported the effectiveness for
population screening in average-risk individuals under 50 years, or older than 75 years.

When RCT evidence cannot be obtained, modelling studies based on sophisticated understanding of colorectal

cancer natural history are an acceptable source of data to guide public health planning decisions.[91[101[11](12]

[13]
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6.2.4.2 Modelling study findings

A modelled evaluation was undertaken to assess the benefit, harms and cost-effectiveness of colorectal cancer
screening in people aged 50-74 years with iFOBT every 2 years (the strategy adopted by the current NBCSP
program), in comparison with potential alternatives for the target age for colorectal cancer screening in
Australia:

B inviting people from age 40 or 45 years (versus 50 years)
B continuing screening to age 79 or 84 years (versus 74 years)
® a3 combination of these age ranges.

All strategies were evaluated for three scenarios with different screening adherence assumptions:

B Scenario 1 assumed perfect adherence to recommendations for screening, follow-up and surveillance.
B Scenario 2 assumed ‘high’ adherence (approximately 66-69% screening participation).
B Scenario 3 assumed ‘low’ adherence (approximately 49% screening participation, derived from currently

observed rate[14]).

Although Strategy 1 is not achievable in practice, this analysis allows direct comparison of the outcomes and
costs of screening approaches independent of the differing (and uncertain) adherence assumptions for each
new strategy. Strategies 2 and 3 were selected in order to test the robustness of the study findings by
evaluating strategies under realistic participation assumptions of imperfect adherence.
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When the two realistic (imperfect) participation scenarios were considered, favourable assumptions were made
with respect to screening participation in 40-49 year-olds and 75-84 year-olds (i.e. the screening participation
rate among the 40-49 and 75-84 years age groups was assumed to be the same as the rate modelled for 50-
year-olds and 74-year-olds, respectively, with no impact on screening behaviour at 50-74 years. As a result,
strategies assuming an alternative screening age range were associated with a higher proportion of individuals
being screened at least once in a lifetime compared to the current NBCSP, which may not be the case in
practice (i.e. people screened in their forties may be, in practice, less likely to screen at older ages). These
participation assumptions must therefore be considered in interpreting the result for realistic (imperfect)
adherence), whereas the findings for perfectly adherent cohorts reflect the direct effects of screening age range
per se.

Back to top

6.2.4.3 Health outcomes

With perfect adherence, the current NBCSP would reduce age-standardised risk (in 0-89 years) of colorectal
cancer incidence by 52% and mortality by 74%, compared with no screening. Extending the target age group
would result in additional, relatively modest benefits; extending screening to a younger age group (starting at
40 or 45 years) would result in additional reductions in incidence (4-6 percentage points) and mortality (4-8
percentage points). Similarly, extending screening to an older age-group (ending at 79 or 84 years) would result
in an additional reductions in incidence (2 percentage points) and mortality (4-5 percentage points).

Compared with no screening, iFOBT screening every 2 years at age 50-74 years (the current NBCSP) was
predicted to:

®  reduce colorectal cancer incidence by 52% and reduce colorectal cancer mortality by 74% in Scenario 1
(perfect adherence)

B reduce colorectal cancer incidence by 33% and reduce colorectal cancer mortality by 53% under Scenario 2
(‘high” adherence)

B reduce colorectal cancer incidence by 23% and reduce colorectal cancer mortality by 37% under Scenario 3
(‘low’” adherence).

Extending the target age group would result in additional reduction in colorectal cancer incidence and mortality:

B |owering the screening start age to 40 or 45 years would result in additional reductions of 2-6 percentage
points in colorectal cancer incidence and 2-9 percentage points in colorectal cancer mortality in all scenarios

B extending the age of ceasing screening to 79 years or 84 years would result in an additional reduction of 1-2
percentage points in colorectal cancer incidence and 2-5 percentage points in colorectal cancer mortality in
all scenarios

B extending the screening age from the current 50-74 years to 40-84 years would result an additional overall
reduction of 7-8 percentage points in cancer incidence and 12-14 percentage points in cancer mortality in
all scenarios.

If the screening age range was widened from the current 50-74 years to 40-84 years, an overall reduction of 7-
8 percentage points in cancer incidence and 12-14 percentage points in cancer mortality was estimated.
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6.2.4.4 Cost-effectiveness

With an indicative willingness-to-pay threshold of A$50,000 per life-year saved in Australia, only two strategies
were found to be cost-effective in all scenarios after calculating the incremental cost-effective ratio (ICER):

B the current NBCSP (ICER A$4,264-8,075 per life-year saved, depending on participation)
B screening at 45-74 years (ICER A$19,451-40,813 per life-year saved, depending on participation).

Extending screening to older ages was not cost-effective in any participation scenario.

Starting screening at age 40 years was not found to be cost-effective in all participation scenarios, but starting
at 45 years was found to be potentially cost-effective in all participation scenarios.

The cost-effectiveness modelling is described in detail in the Technical report.
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6.2.4.5 Resource utilisation

Predicted resource requirements in the lifetime of 100,000 persons alive at 40 years within the current NBCSP
strategy (iFOBT screening every 2 years in people aged 50-74 years) were:

® 1 million iFOBT tests and 127,300 colonoscopies in Scenario 1 (perfect screening adherence)
B 720,200 iFOBT tests and 66,700 colonoscopies in Scenario 2 (high screening adherence)
B 472,000 iFOBT tests and 44,700 colonoscopies in Scenario 3 (low screening adherence).

Extending the screening age-range resulted in predicted increases in resource utilisation, compared with the
current NBCSP strategy:

Screening at 50-79 years would result in a 21-30% increase in colonoscopies in all scenarios.
Screening at 50-84 years would result in a 42-64% increase in colonoscopies in all scenarios.
Screening at 45-74 years would result in a 7-14% increase in colonoscopies in all scenarios.
Screening at 40-74 years would result in a 27-38% increase in colonoscopies in all scenarios.
Screening at 40-84 years would result in a 66-91% increase in iIFOBTs and a 72-109% increase in
colonoscopies in all scenarios.

This modelling is described in detail in the Technical report.
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6.2.4.6 Balance of benefits to harms

For the current NBCSP, the model predicted the following NNCs compared with no screening:

B (Scenario 1) 28 colonoscopies per case prevented and 56 colonoscopies per death prevented
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B (Scenarios 2 and 3) 22 colonoscopies per case prevented and 39-41 colonoscopies per death prevented.
For details, see the Modelling report.

The ‘benefit-harms frontier’ (showing strategies with the favourable balance between benefit and harm,
compared with strategies of similar effectiveness considered in the evaluation) and the incremental benefits to
harms ratio (IBHR) of the ‘dominating’ strategies are shown in the modelling report hyperink. We thus estimated
the number of additional colonoscopies required to prevent one additional colorectal cancer case/colorectal
death for each strategy, compared with the next most effective strategy on the frontier. These NNCs for the
additional deaths prevented for age-extensions of the NBCSP are up to 2-14 times higher than that the baseline
NNC for the existing NBCSP.

For example, at current levels of participation, starting screening from age 45 years would be associated with
an additional 67 colonoscopies for each additional death prevented, compared with an NNC of 39 colonoscopies
per death prevented by the existing program.

For more information about the balance of benefits to harms, see the Modelling report.

See the Evidence summary and recommendations section for guidance resulting from this
modelling.

Next section: evidence summary, recommendations and considerations
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6.3 Evidence summary, recommendations and considerations
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6.3.1 Evidence summary table

Evidence summary Level References

Screening benefit (PSCla)

Several RCTs evaluating guaiac faecal occult blood test -based screening I, [1] [2] [3] [4]

demonstrated a significant reduction in colorectal cancer-specific mortality, [51 [6]1 [7]

compared with no screening. (8] [9] [10]
[11]

A large study evaluating the combination of once-only immunochemical faecal occult | I [12]
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Evidence summary Level References

blood testing, with flexible sigmoidoscopy (but not colonoscopy) for those with a
positive test, showed a 32% reduction in rectal cancer mortality, but no reduction in
overall mortality or colon cancer-specific mortality, at 8-year follow-up.

A total of 4 Level Il RCTs compared flexible sigmoidoscopy as a screening modality I, [1] [2] (3] 14]
with no screening, and reported a combined 28% reduction in colorectal cancer- [51 [6] [7]
specific mortality in those randomised to screening after nearly 11 years of follow- I

up. This benefit in colorectal cancer-specific mortality was attributed only to a

reduction in distal colorectal cancer-specific mortality and not proximal colorectal

cancer-specific mortality. Most trials provided a once-only flexible sigmoidoscopy as

the screening test.

No high-level RCTs were found that compared screening with colonoscopy, CT N/A
colonography, faecal DNA biomarkers, or blood or plasma cancer-specific biomarkers
such as DNA, with no screening.

Only one RCT (NORCCAP) reported the combination of two screening modalities, 1l [13]
flexible sigmoidoscopy and immunochemical faecal occult blood testing (iFOBT). The

overall reduction in colorectal cancer-specific mortality was only statistically

significant for those who had flexible sigmoidoscopy and iFOBT (HR = 0.62, p =

0.01) and not for flexible sigmoidoscopy alone (HR = 0.84, p = 0.30).

Screening test accuracy (PSC1lb)

iFOBT performed best at detection of colorectal cancer (when compared to a i, - [14] [15] [16]

colonoscopy reference standard), and was also able to detect a proportion of 1 (171 18]

advanced adenomas. [19] [20] [21]
, [22'], [23:],

[24], [25], [26]
) [27], [28],
[29], [30], [31]
) [32], [33],
[34], [35], [36]

[37] [38]
There is insufficient evidence to fully assess the diagnostic performance of non- I, N- [39] [40] [41]
faecal occult blood test (FOBT) faecal or blood-based cancer-specific biomarker 1 [191]
assays.
There is insufficient evidence to determine how the diagnostic performance of iFOBT  II, Ill- | [41] [19] [42]
or biomarker assays may alter with participant age, sex, or risk of colorectal cancer. 1 [201]
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Evidence summary Level

Screening cost effectiveness (PSClc)

Assuming 100% adherence to screening recommendations, modelling predicted the N/A
most effective screening strategies would be:

iFOBT every year in people aged 50-74 years

once-only colonoscopy screening at age 50 years combined with iFOBT every 2
years in people aged 52-74

colonoscopy screening every 10 years at ages 55, 65 and 75 years

iFOBT screening every 2 years at age 50-74 years, with or without adjunct
flexible sigmoidoscopy (either at age 50 years or at ages 54, 64 and 74 years) for
individuals with negative iFOBT.

Analysis based on early data from cross-sectional studies also suggested that
screening with a faecal DNA assay every 2 years may be effective if emerging
evidence supports the assumed test characteristics.

The current National Bowel Cancer Screening Program (NBCSP) strategy (iFOBT N/A
every 2 years at age 50-74 years) is associated with predicted reductions of 52% in
colorectal cancer incidence and 75% in colorectal cancer-specific mortality in

perfectly adherent people. Overall, the most effective strategies (as noted above)

were associated with a 52-67% reduction in colorectal cancer incidence and 75-82%
reduction in colorectal cancer mortality, compared with no screening, given perfect
adherence.

The incremental cost-effectiveness (ICER) analysis identified five strategies that N/A
represented the best value for money of all the available strategies assessed (i.e.
strategies found to cost the least among all strategies with similar or higher

effectiveness), but only two of these would be cost-effective in Australia under all
scenarios, given the indicative willingness-to-pay threshold of A$50,000 per life-year
saved:

®  CT colonography every 10 years
® iFOBT every 2 years at age 50-74 years (the current program).

However, analysis for CT colonography screening was based on more limited
evidence for cross-sectional accuracy and there is a lack of evidence for longitudinal
outcomes (long-term benefit). In the modelled analysis, the current NBCSP was the
most effective of these two strategies.

iFOBT screening every year was not found to be cost-effective, with an ICER of >
$100,000 per life-year saved.
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Evidence summary Level References

The ICER for the current NBCSP (iFOBT screening every 2 years), compared with the N/A
next most effective strategy (CT colonography) on the cost-effectiveness frontier,

was A$6,825-36,858 per life-year saved (depending on participation), taking into

account all the other strategies included in the analysis.

This is not the same as the cost-effectiveness ratio (CER) of the current NBCSP
compared with no screening (estimated at approximately $2,000-3,000 per life-year
saved).

Each of these estimates provides a measure of the cost-effectiveness of the current
NBCSP, but the ICER considers a range of other, theoretically possible, options.
Whichever measure is used, the current NBCSP was found to be cost-effective.

The current NBCSP (iFOBT screening every 2 years) requires 56 colonoscopies to N/A
prevent one colorectal cancer death, assuming 100% adherence to screening
recommendations. No other strategy was found to have both fewer colorectal cancer
deaths and fewer colonoscopies than iFOBT every 2 years, implying that the current
NBCSP has an optimal balance of benefits and harms.

Screening age (PSC1d)

To date, no published RCTs have reported outcomes related to colorectal cancer N/A
screening-specific outcomes in those less than 50 years of age, or greater than 75
years of age.

Screening with iFOBT once every two years between 50 and 74 years (the current N/A
NBCSP) was predicted to reduce colorectal cancer incidence by 52% and reduce

colorectal cancer mortality by 74%, compared to no screening (assuming perfect
adherence).

Compared to the current NBCSP, lowering the screening start age to 40 or 45 years N/A
would result in additional reductions of 2-6 percentage points in colorectal cancer
incidence and 2-9 percentage points in colorectal cancer-specific mortality, in all
participation scenarios considered.

Extending the age of ceasing screening to 79 or 84 years would result an additional N/A
reduction of 1-2 percentage points in colorectal cancer incidence and 2-5
percentage points in colorectal cancer mortality.

When considering cost-effectiveness only for those strategies involving iFOBT every N/A
2 years, but with different age ranges, four strategies were found to have the best

value for money of all the available strategies assessed (i.e. strategies found to cost

the least among all strategies with similar or higher effectiveness).
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Evidence summary

In context of an indicative willingness-to-pay threshold of A$50,000 per life-year
saved in Australia, only two were found to be cost-effective in all participation
scenarios: the current program (ICER $4,264-8,075 per life-year saved) and
screening at 45-74 years (ICER $19,451-40,813 per life-year saved).

Extending the screening end age to 79 or 84 years was not found to be cost-
effective in this analysis.

Although potentially cost-effective, lowering the screening start age to 45 years was
predicted to be associated with a less favourable ratio of benefits to harms than the
current program. The number-needed-to-colonoscope (NNC) for the current program
for each death prevented is 39-56, whereas the NNC for each extra death prevented
by starting at age 45 years is 67-375 (depending on participation).

At current levels of participation, starting from age 45 years would be associated
with an additional 67 colonoscopies for each additional death prevented, compared
with an NNC of 39 colonoscopies per death prevented for the existing program.

Starting at age 45 years would increase the demand for colonoscopy services by 7-
14% (depending on participation).

The effect of starting screening earlier is amplified in imperfect adherence scenarios
because the increase in deaths prevented is primarily due to an overall increase in
the number of those screened at least once in a lifetime at any age (i.e. being
screened at least once is the major determinant of outcome).

Screening from age 50 to age 74 years is more cost effective than screening people
in their forties.

N/A: not applicable

~NHMRC classification of levels of evidence does not currently encompass modelling studies.
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6.3.2 Recommendations

6.3.2.1 Overall population screening strategy

Level

N/A

N/A

N/A

References

Evidence-based recommendation m

Overall population screening strategy
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Evidence-based recommendation m

The recommended strategy for population screening in Australia, directed at those at
average risk of colorectal cancer and without relevant symptoms, is immunochemical faecal
occult blood testing every 2 years, starting at age 50 years and continuing to age 74 years.

Back to top

6.3.2.2 Primary screening test

Evidence-based recommendation m

Primary screening test C

An immunochemical faecal occult blood test is recommended as the screening modality for
the detection of colorectal cancer in the average-risk population.

Evidence-based recommendation n

Primary screening test C

The emerging faecal, blood or serum tests for cancer-specific biomarkers such as DNA are
not recommended as population screening modalities for colorectal cancer.

Evidence-based recommendation m

Primary screening test C

The use of flexible sigmoidoscopy as a primary screening test is not recommended for
population screening in the average-risk population.

Back to top

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 159 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

6.3.2.3 Frequency of testing

Evidence-based recommendation m

Frequency of testing N/A

Population screening for colorectal cancer using immunochemical faecal blood testing every
2 years is recommended. It is not recommended that the frequency of screening within the
NBCSP be increased to yearly.

Back to top

6.3.2.4 Target age group

Evidence-based recommendation m

Target age group N/A

It is recommended that the age range for organised population screening continues to be 50-
74 years.

Evidence-based recommendation n

Target age group N/A

Extending the age range to 79 or 84 years is not recommended for population screening as it
is unlikely to be cost-effective.

Back to top

Consensus-based recommendation

Resources should be invested in increasing participation in the existing NBCSP target age group of 50-74,
rather than by lowering the starting age of screening, to optimise the balance of effectiveness, cost-
effectiveness and balance of benefits to harms.
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Consensus-based recommendation

In people aged 45-49 years who request screening after being fully informed of the benefits and harms of
testing, an immunochemical faecal occult blood test every 2 years should be offered during the lead-up to
their first routine invitation by the NBCSP at age 50 years.

Practice point

Encouragement by GPs and practice staff substantially boosts participation in colorectal cancer screening.
Patient endorsement letters in advance of receiving a test kit, the use of GP reminder systems and practice
audit are approaches likely to improve participation rates. Increased participation in the NBCSP will increase
the program'’s effectiveness and cost-effectiveness.

Practice point

GPs have a critically important role in managing the interface between population screening and
personalised care. This role includes identifying and advising those who should opt out of the NBCSP
because of the presence of major comorbidities and limited life expectancy and those who should defer
participation for several months because of recent surgery or major illness.

Practice point

Participation in a population screening program is not recommended for people with symptoms such as
rectal bleeding or persistent change in bowel habit or with iron-deficiency anaemia, nor for those who
should be having regular surveillance or screening based on colonoscopy, e.g. for past colorectal cancer or
adenoma, chronic inflammatory bowel disease, a strong family history of colorectal cancer, or a high-risk
genetic cancer syndrome (see Risk and screening based on family history of colorectal cancer hyperlink).
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Practice point

Individuals who have had a high-quality colonoscopy within two years should be advised to defer iFOBT
screening, as almost all test positivity will be due to conditions other than colorectal cancer.

Practice point

GPs have a key role in advising patients who are at average or slightly above average risk that iFOBT is the
preferred method of screening. They should discuss the relative harms and benefits of colonoscopy and
discourage inappropriate use of colonoscopy as a screening method.

Practice point

Participants with positive iFOBT results should have follow-up investigation unless there was a clear breach
in protocol when samples were collected (e.g. menstrual blood loss close to the time of sample collection).
Repeating the iFOBT test after a positive result carries the risk of a falsely negative test result on the second
occasion because of low levels of bleeding from a cancer or adenoma, intermittent bleeding, or uneven
distribution of blood in the stools.

Practice point

Colonoscopy should be performed as promptly as possible after a positive screening test, because of the
risk of psychological harm related to fear of cancer as well as concern that delay in investigation may lead
to progression in pathological stage if cancer is present.

Back to top

6.3.3 Considerations in making these recommendations

The recommendation for iFOBT every 2 years, starting at age 50 years and continuing to age 74 years, is based
on effectiveness, cost-effectiveness, the balance of benefits to harms and feasibility within the current
Australian health care system. A previous analysis with ‘PolicyI-Bowe/ model found that with current levels of
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participation, the NBCSP is expected to prevent 92,200 cancer cases and 59,000 deaths over the period 2015-
2040; an additional 24,300 and 37,300 cases and 16,800 and 24,800 deaths would be prevented if participation

was increased to 50% and 60%, respectively.[43] In 2020, an estimated 101,000 program-related colonoscopies
will be performed, associated with approximately 270 adverse events; an additional 32,500 and 49,800
colonoscopies and 88 and 134 adverse events would occur if participation was increased to 50% and 60%,
respectively. The overall number-needed-to-screen (NNS) is 647-788 per death prevented, with NNC of 52-59
colonoscopies per death prevented. The program is highly cost-effective due to the cancer treatment costs
averted (cost-effectiveness ratio compared to no screening, A$2,000-3,000/life-year saved) and is expected to
become cost saving by 2029, with A$1.7, A$2.0 and A$2.1 billion in savings accrued (2015 prices) between
2030-2040, at participation rates of 40%, 50% and 60%, respectively.

We used a comprehensive validated model to simulate the NBCSP. The analysis of 14 screening scenarios
showed that only iFOBT every 2 years, and CT colonography every 10 years, were cost-effective at all three
levels of participation and that iFOBT every 2 years (as used in the current NBCSP) had a cost-effectiveness
ratio of $2,000-$3,000 per life-year saved as well as a favourable profile with respect to the NNC.

Back to top

6.3.3.1 Applicability to the Australian setting

The ‘Policyl-Bowel model was used to simulate the NBCSP and alternative screening approaches. Calculated
rates of colorectal cancer incidence and mortality, survival figures for colorectal cancer, the probability of dying
from other causes and population size and projected size were all derived from Australian data. The costs of
screening, investigation and stage-specific treatment all related to Australia. In addition, cost-effectiveness
assessment related to the willingness-to-pay threshold of $AUD 50,000 per life-year saved used in Australia.

These findings relate to population screening in Australia. Their applicability to other countries will depend on
similarities to Australia, including level of risk for colorectal cancer and the design and costs of their health
services.

6.3.3.2 Balance of benefits and harms

The risks of screening include potential psychological adverse effects, which range from the trauma of
identifying disease in symptom-free, healthy individuals, to stress experienced by people in whom cancer is
suspected although later discounted, to more subtle concerns of participants during the screening process.[44]
Healthcare professionals must recognise the potential adverse psychological effects of screening, although
several studies have shown no evidence of long-term harm after screening.[45][46][47] These potential adverse
effects are balanced by avoiding the distress associated with diagnosis of an advanced cancer when there has

been no opportunity for early detection by screening.

Back to top

6.3.3.3 Choice of target age range for population screening

The age range for organised population screening continues to be 50-74 years, based on considerations of
effectiveness, cost-effectiveness and the balance of benefits to harms.
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When assessing changes to the screening age, reducing the starting age of 45 years was cost-effective, but with
a much less favourable ratio of benefits to harms than for 50-74 years and required a substantially higher
number of colonoscopies for each extra cancer death prevented.

Since screening from age 50-74 years was both more effective and cost-effective, resources would be better
invested in increasing participation in the existing NBCSP target age group rather than in starting screening at
the age of 45 years. Screening after 75 years of age was not found to be cost-effective and is not
recommended.

6.3.3.4 Choice of testing interval for population screening

The recommendation not to increase the current frequency of testing is based on the modelling study findings
that annual testing with iFOBTs would not be a cost-effective screening strategy in the Australian setting.

Modelling indicated that testing with iFOBTs every 2 years is a very cost-effective screening strategy for
colorectal cancer in the Australian setting.

Back to top

6.3.3.5 Choice of immunochemical occult blood test as preferred screening test for
population screening

6.3.3.5.1 Faecal occult blood tests versus flexible sigmoidoscopy and CT
colonography

Population-based screening using faecal occult blood tests or flexible sigmoidoscopy can reduce bowel cancer-
specific mortality. While both methods of screening are effective, there are major concerns about feasibility,
acceptability, and cost-effectiveness with flexible sigmoidoscopy.

While the literature review demonstrated the effectiveness of flexible sigmoidoscopy for population screening, it
has several disadvantages. Its acceptability to health professionals and the target population is unclear in
Australia. Participants are likely to request sedation, which substantially increases costs. Requests for flexible
sigmoidoscopy may result in complete colonoscopy instead. Population screening based on flexible
sigmoidoscopy would not be feasible in Australia because of the lack of dedicated facilities and staff to support
such a program, the high capital cost of developing those facilities, problems of access related to travel times
for participants living in outer regional, rural and remote areas. Modelling indicated that screening based on
flexible sigmoidoscopy would not be cost-effective.

The high level of cost effectiveness for CT colonography should be interpreted in the light of a limited evidence
base for long-term outcomes after CT colonography screening. Furthermore, we were unable to fully take into
account infrastructure investments and costs that would be required. CT colonography was not considered to be
a feasible option for population screening, as a substantial increase in infrastructure, capacity and workforce
would be necessary.

Back to top
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6.3.3.5.2 Immunochemical versus guaiac occult blood tests

There is supporting high-level evidence from one RCT of iFOBT,[12] three large RCTs evaluating screening with

guaiac faecal occult blood test (gFOBT)[”[Z]B] from the 1990s, as well as three case-control studies[4811491(50]

on the effectiveness of FOBT as a population-based screening modality.

The success of FOBT screening for bowel cancer in the Australian population was reported in the 2012 Analysis

of Bowel Cancer Outcomes for the National Bowel Cancer Screening Program.[51] In this report, bowel cancer
mortality was compared between people in the NBCSP invitee and the never-invited groups in an intention-to-
screen bowel cancer mortality analysis. Of the 10,080 never-invited people with a bowel cancer diagnosis, 1,973
(19.6%) had died of bowel cancer before 2012. Of the 2,609 people in the NBCSP invitee group with a bowel
cancer diagnosis, 298 (11.4%) had died of bowel cancer by the same date: hazard ratio (HR) 1.77; 95%
confidence interval (Cl) 1.57 to 2.00. When corrected for potential lead-time bias in screen-detected cancers,
the risk of death from colorectal cancer was still significantly higher in the never-invited group (hazard ratio
1.15, 95% CI: 1.01-1.31). The mean follow-up time to bowel cancer death for all diagnoses was 18.6 months
(range 0-64.3 months, standard deviation 13.9 months).

There is a relative lack of evidence from RCTs comparing iFOBTs-based screening with no screening. With the
widespread availability of evidence-based colorectal cancer screening in many countries including Australia
(National Bowel Cancer Screening Program [NBCSP]), it would be unethical to initiate new randomised controlled
trials to compare screening by iFOBT with no screening.[52]

Whilst population-based trials of iFOBT have not been as comprehensive as for gFOBT, the European guidelines

for quality assurance in colorectal cancer screening and diagnosis (2010)[53]

with iFOBT over gFOBt on the basis of:

recommend population screening

B superior performance (e.g. sensitivity and specificity) in detecting cancers and adenomas
B greater acceptability to participants

B  comparable complication rates and costs.P4]

iFOBTs used as a screening modality for colorectal cancer will also detect a significant proportion of advanced
adenomas in the average-risk population. Removal of advanced adenomas at colonoscopy should reduce the
future incidence of colorectal cancer.

Back to top

6.3.4 Health system implications of the recommendations

6.3.4.1 Clinical practice

Implementation of the recommendation to continue the current NBCSP strategy for screening in the average-
risk population (iFOBT every 2 years, at age 50-74 years) will not result in any change in clinical practice.
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GPs have a critically important role in managing the interface between population screening and personalised
care, identifying and advising those who should opt out because of major co-morbidities and limited life
expectancy, the presence of special risk factors, recent colonoscopy for whatever reason, and those who should
defer the invitation until they recover from recent surgery or major illness.

GPs are able to promote and substantially boost participation in the NBCSP. Other key roles include explaining
the significance of positive screening test results, arranging colonoscopy, discussing any further action that
needs to be taken as well as interacting with the central register.

Colonoscopy services urgently need to introduce booking systems that give priority to these and other high-risk
groups to put this into effect.

Back to top

6.3.4.2 Resourcing

Implementation of the screening recommendations will not result in any change from the resource requirements
already predicted.

Resourcing considerations for implementation of the recommendations include:

continued expansion of the NBCSP to complete rollout of screening every two years by 2020

expansion of public awareness campaigns and promotion of the NBCSP to GPs to boost participation rates
exploration of alternative screening pathways to boost participation rates in the Indigenous population and
other disadvantaged groups.

It would be highly desirable to establish centralised adenoma registers to evaluate the extent and significance
of detection of adenomas in the NBCSP, to predict the likely contribution of adenoma resection to incidence and
mortality reduction in colorectal cancer, and to support quality improvement in the high volume and costly area
of colonoscopic post-polypectomy surveillance.

Back to top

6.3.4.3 Barriers to implementation

No new barriers to the implementation of the screening recommendations are envisaged.

Existing barriers to participation in FOBT screening fall into several categories, including inconvenience of the
testing process, aversion to manipulating faeces, lack of perceived benefit of screening, fear of a diagnosis of

cancer, cost, views about personal invulnerability, and cultural beliefs and attitudes.!>>156] Recent studies have

demonstrated that several of these barriers can be at least partially overcome so as to improve participation.[57]

[581[59]

The use of iIFOBTSs, which require no change in diet or medication, simplifying the method of stool sampling, and

endorsement of screening by a person’s own GP all lead to a significant improvement in participation.[57][58][59]

Appropriate public education and promotion is usually necessary to enhance participation rates.
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In Australia, weather conditions and geographic factors may affect performance of iFOBTs.1601(61] High
temperatures and delays to sample analysis may each reduce test sensitivity for cancer and advanced
adenomas. This is of special importance in remote regions where return of postal items may be slow and
throughout Australia during hot summer months.

Next section: discussion

Back to top
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6.4 Discussion
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1 Unresolved issues
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6.4.1 Unresolved issues

There is currently insufficient evidence from appropriately designed studies to determine the following:

®  the diagnostic performance of non-FOBT faecal or blood-based cancer-specific biomarker assays, and
whether these are influenced by participant age, sex, or risk of colorectal cancer

B the effectiveness and cost-effectiveness of population screening based on colonoscopy, CT colonography,
faecal DNA biomarkers, or blood or plasma cancer-specific biomarkers such as DNA

B the effectiveness and cost-effectiveness of population screening based on combinations of screening
modalities

B the effectiveness and cost-effectiveness of population screening in people younger than 50 years or older
than 75 years.

Other unresolved issues include:

B whether the inappropriately high rate of colonoscopy in Australia reduces effectiveness of the NBCSP

® how the NBSCP should respond to the changing epidemiology of colorectal cancer, including incidence at
younger age and changes in distribution of cancer within the large bowel

B how to maximise participation rates.

Back to top

6.4.2 Studies currently underway

No evidence was identified from randomised controlled trials (RCTs) evaluating colonoscopy, computed
tomography (CT) colonography, or cancer-specific faecal or blood biomarkers. Three RCTs evaluating
colonoscopy-based screening are in progress:

® The Northern-European Initiative on Colorectal Cancer (NordICC)[”

B Colonoscopy Versus Fecal Immunochemical Test in Reducing Mortality From Colorectal Cancer (CONFIRM)[2]

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 172 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

B Colorectal Cancer Screening in Average-risk Population: Immunochemical Fecal Occult Blood Testing Versus

CoIonoscopy.B]

Only one of these RCTs!? includes a no-screening arm.

Back to top

6.4.3 Future research priorities

Future research opportunities include:

B studies assessing the place of combinations of screening tests (e.g. iFOBT every 2 years and flexible
sigmoidoscopy every 10 years (at ages 55, 65 and 75 years)

B studies on screening tailored to the presence of special risk factors (e.g. adjusting the starting age of
screening, using more sensitive iFOBT conditions or combining screening tests tailored to factors such as
sex, BMI, history of cigarette smoking)

B evaluation of the performance characteristics of new versions of tests for faecal and blood-based cancer-
specific biomarkers.
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7 The symptomatic patient
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7.1 Background

In Australia approximately 75% of bowel cancers are diagnosed symptomatically, although this may fall with the
implementation of biennial screening through the National Bowel Cancer Screening Program (NBCSP).[1] The
majority of people with symptomatic colorectal cancer first present to general practice. General practitioners
(GPs) are faced with the challenge of identifying patients with symptoms that are due to colorectal cancer
amongst the many people with similar symptoms that are caused by benign conditions. A recent study from
Victoria, Australia, found that over a third of patients with colorectal cancer had taken more than 3 months from
developing symptoms to seeing a hospital specialist.lz] This finding may reflect poor community symptom
awareness, later GP referral or limited access to colonoscopy services.

There is significant growth in demand for colonoscopy, with almost 600,000 Medical Benefits Schedule (MBS)-
funded colonoscopies performed in Australia in 2013-2014 and significant problems of managing demand in the
public hospital system.[3] The majority of these colonoscopies are likely to be for people with symptoms.
Guidance is needed, therefore, to inform selection of patients in primary care who warrant referral for
investigation of symptoms suggestive of colorectal cancer. Guidance is also needed in endoscopy units to
inform triage of patients with symptoms suggestive of colorectal cancer, and determine the appropriateness
and urgency for colonoscopy.

7.1.1 Chapter subsections
Please see sections:

B Signs and symptoms predictive of colorectal cancer
B QOptimal maximum time from referral to diagnosis and treatment

7.2 References

1. 1 Australian Institute of Health and Welfare. National Bowel Cancer Screening Program. monitoring report
2016. Cancer series no. 98. Cat. no. CAN 97. Canberra: AIHW; 2016.

2. T Lacey K, Bishop JF, Cross HL, Chondros P, Lyratzopoulos G, Emery |D. Presentations to general practice
before a cancer diagnosis in Victoria: a cross-sectional survey. Med | Aust 2016 Jul 18;205(2):66-71
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3. T Australian Commission on Safety and Quality in Health Care. Australian atlas of healthcare variation.
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7.1.1 Background

In Australia approximately 75% of bowel cancers are diagnosed symptomatically, although this may fall with the
implementation of biennial screening through the National Bowel Cancer Screening Program (NBCSP).m The
majority of people with symptomatic colorectal cancer first present to general practice. General practitioners
(GPs) are faced with the challenge of identifying patients with symptoms that are due to colorectal cancer
amongst the many people with similar symptoms that are caused by benign conditions. A recent study from
Victoria, Australia, found that over a third of patients with colorectal cancer had taken more than 3 months from
developing symptoms to seeing a hospital specialist.[z] This finding may reflect poor community symptom
awareness, later GP referral or limited access to colonoscopy services.

There is significant growth in demand for colonoscopy, with almost 600,000 Medical Benefits Schedule (MBS)-
funded colonoscopies performed in Australia in 2013-2014 and significant problems of managing demand in the
public hospital system.B] The majority of these colonoscopies are likely to be for people with symptoms.
Guidance is needed, therefore, to inform selection of patients in primary care who warrant referral for
investigation of symptoms suggestive of colorectal cancer. Guidance is also needed in endoscopy units to
inform triage of patients with symptoms suggestive of colorectal cancer, and determine the appropriateness
and urgency for colonoscopy.

7.1.1.1 Chapter subsections
Please see sections:

B Signs and symptoms predictive of colorectal cancer
B Optimal maximum time from referral to diagnosis and treatment

7.1.2 References
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2016. Cancer series no. 98. Cat. no. CAN 97. Canberra: AIHW; 2016.
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7.2 Signs & symptoms predictive of CRC
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4 Health system implications
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6 References
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7.2.1 Systematic review evidence

/n symptomatic patients without a colorectal cancer diagnosis, what signs or symptoms (persistent changed
bowel movements, persistent diarrhoea or constipation, unexplained rectal bleeding, general or localised
abdominal pain, unexplained palpable abdominal or rectal mass, unexplained weight /oss, iron deficient
anaemia, tiredness, fatigue, or any combination) correlate best with a diagnosis of colorectal cancer? (SPT1-2a)

A systematic review of the predictive value of signs and symptoms of colorectal cancer was recently undertaken
to inform the UK National Institute for Health and Care Excellence (NICE) guidelines[”. We updated the NICE
systematic review to March 2016, identifying two new relevant papers.[2][3] The systematic reviews and meta-
analyses focused on the positive predictive values of individual symptoms, signs and combinations of symptoms

and, where possible, stratified these by age and sex. Some studies also included levels of haemoglobin and
markers of iron deficiency from a full blood count.
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Due to the nature of the research question, the studies included used mainly case-control and cohort designs
and are therefore subject to several biases, including patient selection, non-consecutive patient sampling and
missing data, especially in relation to specification of symptoms. All studies were conducted on Western
populations, with the majority based on European populations, particularly in the UK. Only one study was

conducted in Australia.!*] However, the evidence is likely to be generalisable to the Australian average risk
population presenting in primary care.

The NICE guidelines[” aimed to identify symptoms associated with a positive predictive value of at least 3% to
inform selection for urgent referral for investigation of colorectal cancer. This threshold should be compared
against the current positive predictive value of 3.5% for a positive faecal immunochemical occult blood test
(FOBT) in the Australian National Bowel Cancer Screening Programme. For those patients with symptoms
associated with a positive predictive value of below 3%, NICE developed a health economic model to test
different diagnostic strategies in primary care. Specifically, they modelled the following tests in people aged 40
years and over with a change in bowel habit:

faecal occult blood test using guaiac test

faecal occult blood test using the immunochemical faecal occult blood test (iFOBT)
barium enema

colonoscopy

flexible sigmoidoscopy

CT colonography.

At a threshold of GBP20,000 (approximately $40,000) per quality-adjusted life year (QALY),[1] iFOBT was the
most cost-effective test in people aged 40 years and over with a change in bowel habit.

For details about this systematic review, please see the Technical report.

Back to top

7.2.2 Evidence summary and recommendations

7.2.2.1 Meta-analyses

Evidence summary Level References

Rectal bleeding presenting in primary care was associated with a PPV for | II, lll- | [5] [6] [7] [8] [9] [10]
colorectal cancer of up to 4.8% (95% Cl 3.3 to 6.8). This PPV tended to 2, 1ll- [11] [4] [12] [13] [14]
increase with age in both men and women. 3

[15] [16] [17] [18]

Abdominal pain presenting in primary care was associated with a PPV for | 1lI-2, (5] [19] [10] [14]
colorectal cancer of up to 2.0% (95% CI 0.5 to 7.6). This PPV tended to -3
increase with age in both men and women.

11, 1l- [5]1 [20] [21] [22] [14]

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 177 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

Evidence summary Level References
Anaemia presenting in primary care was associated with a PPV for 2, - [23] [24]
colorectal cancer of up to 5.8% (95% CIl 2.6 to 12.0). This PPV tended to 3,1V

increase with age in both men and women.

Two new studies since the meta-analysis estimated the PPV for anaemia in
referred populations as 10.2% (95% Cl 4.6 to 17.3) and 12.0% (95% CI 8.0
to 16.0).

Weight loss presenting in primary care was associated with a PPV for I, - [5] [10] [14]
colorectal cancer of up to 3% (95% Cl 0.3 to 22.9). This PPV tended to 2, -
increase with age in both men and women. 3

One new study since the meta-analysis estimated the PPV for weight loss in
a referred population as 5.2% (95% CI 2.5 to 9.2).

Dyspepsia presenting in primary care was associated with a PPV for -2 [25] [26] [27]

colorectal cancer of up to 0.6% (95% CI 0.3 to 1.4).

PPV: positive predictive value; Cl: confidence interval

7.2.2.2 Individual studies

Evidence summary Level
Constipation presenting in primary care in two studies was associated with a PPV I, -
for colorectal cancer of 0.4-2.5%. In one further small study in selected patients the 2, -
estimated PPV was 15.7% (95% CI 10.2 to 23.2). 3
Change in bowel habit presenting in primary care in two studies was associated -2
with a PPV for colorectal cancer of 2.8-2.9%. This PPV tended to increase with age in
both men and women. In one further small study in selected patients the estimated
PPV was 14% (95% Cl 6.7 to 23.3).
PPV: positive predictive value; Cl: confidence interval
7.2.2.3 Combination of symptoms
Evidence summary Level
-2,
-3,
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Evidence summary Level References

Nine studies that examined the PPVs for rectal bleeding in combination with other v [17], [8], [27]
symptoms reported wide-ranging estimates. Some studies reported other
combinations of symptoms.

Combinations associated with higher estimated PPVs included:

B  abdominal tenderness and abnormal rectal examination (PPV 5.8%; 95% CI not
reported)
B dyspepsia with anaemia (PPV 13.5%; 95% CI 5 to 29.57).

Several of the estimates from these studies are likely to be artificially inflated due
to small numbers of participants with specific combinations of symptoms.

PPV: positive predictive value; Cl: confidence interval

7.2.2.4 Combinations of symptoms and baseline risk factors predicting prevalent

cancer
The QCancer colorectal cancer risk prediction modell10] incorporates the following variables for men and women
to calculate positive predictive values for combinations of multiple symptoms and baseline risk factors:

® Women: age, family history of gastrointestinal cancer, abdominal pain, appetite loss, rectal bleeding, weight
loss, anaemia (< 11 g/dL).

B Men: age, family history of gastrointestinal cancer, alcohol consumption, abdominal pain, appetite loss,
rectal bleeding, weight loss, anaemia (< 11 g/dL), change in bowel habit.

On internal validation the QCancer model showed good discrimination; the area under receiver operating curve
(ROC) statistics were 0.89 for women and 0.91 for men. In an independent external validation study the ROC
statistics were 0.92 for women and 0.91, and the risk prediction model explained 68% and 66% of the variation

in women and men, respectively.[5]

Evidence-based recommendation m

The urgency of colonoscopy to investigate symptoms suggestive of colorectal cancer should C
be based on an assessment of patient age, symptom profile and results of simple

investigations including full blood count, iron studies and iFOBT (see Table 10.1 for
consensus-based colonoscopy triage categories).
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7.2.2.5 Consensus-based colonoscopy triage categories

Table 10.1 presents triage categories to determine urgency and need for colonoscopy based on symptom
profile, patient age and results from investigations available in primary care.

The guideline development group applied evidence about the predictive value of individual and combinations of
symptoms, including allowance for patient age, to inform the development of colonoscopy triage categories.
They build on Victorian draft guidelines for colonoscopy triage. The guideline development group discussed the
use of additional investigations in primary care to support triage which had been informed by the NICE
guidelines and had undergone extensive expert consultation.

In addition to its traditional use as a screening test in asymptomatic patients, iFOBT is potentially useful for
assessing risk in symptomatic patients, especially those who have not recently participated in the NBCSP. In

addition to the NICE[”modeIIing study (see Systematic review evidence), we considered new evidence about
the use of iFOBT and calprotectin in patients with bowel symptoms referred from primary care. This
demonstrated that a negative iFOBT can be useful in ruling out significant bowel disease, including colorectal

cancer.[??1 The study also showed that faecal calprotectin is a useful test in distinguishing patients with
inflammatory bowel disease (IBD) and irritable bowel syndrome, consistent with international guidance on using
this test to rule out IBD.[39!

The guideline development group also discussed the role of CT colonography as an alternative investigation. CT
colonography has high sensitivity for colorectal cancer and could potentially be used therefore to rule out this

diagnosis in patients with bowel symptoms.[31][32][33] CT colonography may be considered as an alternative
diagnostic test, particularly in the following scenarios:

® |ndividuals with symptoms of colorectal cancer below the 3% CRC risk threshold.
®  |ndividuals in areas with limited access to colonoscopy services but where there is access to CT.
®  |ndividuals who have contra-indications to colonoscopy.

The New Zealand Society of Gastroenterology recommends CT colonography as an alternative to colonoscopy
in: symptomatic patients over 80 years, individuals with an abdominal mass, and in those at higher risk of

complications from colonoscopy.[34] It should be noted that in the NICE modelling study of alternative testing
strategies in individuals with symptoms of colorectal cancer below the 3% risk threshold, iFOBT was the most
cost-effective investigation to support triage of referrals for colonoscopy. This modelling was set in a UK
healthcare context and did not consider issues of differential access to colonoscopy and CT colonography.

Under current Medicare eligibility rules, GPs can only request CT colonography if a patient has had an
incomplete colonoscopy in the previous 3 months or there is a contraindication to colonoscopy. This creates a
significant barrier to its use in Australian primary care as an alternative test to colonoscopy in symptomatic
individuals. It can be requested by a specialist ‘for exclusion of colorectal neoplasia in a symptomatic or high
risk patient’, and therefore may have a potential role in triage for a colonoscopy triage setting.
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7.2.2.5.1 Table 10.1. Colonoscopy triage categories

Category 1

Positive immunochemical
faecal occult blood test
(iFOBT)

Anaemia and any one of:

B > 60 years
B Rectal bleeding

Rectal bleeding < 12 months
and any one of:

= 50 years

Abdominal pain

Altered bowel habit > 6/52
Unexplained weight loss

Altered bowel habit > 6/52
and any one of:

B > 60 years
B Rectal bleeding < 12 months
® iFOBT or calprotectin +ve*

Category 2

Anaemia and all
of:

¥ No GI
symptoms
iFOBT -ve
No likely non-
Gl cause
identified

Rectal bleeding
< 12 months and
all of:

® No other Gl
symptoms

< 50 years

No cause
identified on
rigid
sigmoidoscopy

Altered bowel
habit > 6/52 and
all of:

B 40-60 years

® iFOBT and
calprotectin -
ve*

B Abdominal pain
or unexplained
weight loss

Category 3

No colonoscopy
indicated

Anaemia and all of:

Anaemia and all of:

® No Gl symptoms

® iFOBT -ve

B |Likely non-GlI cause
B Age = 50 years

No Gl symptoms
iFOBT -ve

Untreated likely non-Gl
cause (e.g,
menorrhagia, diet)
Age = 50 years

Rectal bleeding = 12 Rectal bleeding = 12
months and all of: months and all of:

®  No other Gl symptoms ™
®  No cause identified on ®
rigid sigmoidoscopy

Altered bowel habit > 6
/52 and either:

B 40-60 years and no
other Gl symptoms

or:

B < 40 years with
abdominal pain or
unexplained weight
loss

No other Gl symptoms
Likely cause identified
on rigid sigmoidoscopy
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Category 1 Category 2

Unexplained
abdominal pain

Unexplained abdominal pain ane Al o

and any one of: B > 40 years

.
B Rectal bleeding IF?BTtam:-

i : calprotectin -
B Unexplained weight loss ve*p

B iFOBT or calprotectin +ve*
P B Altered bowel

habit > 6/52
and < 60 years

Unexplained
weight loss and

Unexplained weight loss and all of:

any one of: ey

B  Rectal bleeding iIFOBT and.

®  Abdominal pain Cal*protectm -
ve

B iFOBT or calprotectin +ve*

B Altered bowel

habit > 6/52

and < 60 years

Mass palpable on abdominal or
rectal examination or on rigid
sigmoidoscopy

Category 3

Unexplained
abdominal pain and
either:

B > 40 years and no
other Gl symptoms

or:

B < 40 years with
altered bowel habit >
6/52

No colonoscopy
indicated

A resolved episode of acute
abdominal pain**

or Diverticulitis with typical
CT features and no other Gl
symptoms

Unexplained weight loss
and all of:

no other Gl symptoms
normal examination
normal full blood count
and iron studies

® iFOBT and calprotectin -
ve*

Gl: gastrointestinal; > 6/52: symptom present for more than 6 weeks per episode; CT: computed tomography NB. Faecal calprotectin is

a useful test in distinguishing patients with inflammatory bowel disease and irritable bowel syndrome, but has no role in detecting

colorectal cancer.

**Abdominal pain present for less than 5 weeks should be assessed and treated, with consideration of colonoscopy if no response.

Consensus-based recommendation

In people with symptoms other than overt rectal bleeding, faecal immunochemical occult blood testing
(iFOBT) is a useful part of the diagnostic assessment in primary care
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Practice point

Faecal immunochemical occult blood testing (iFOBT) is of particular use in the following circumstances to
support diagnostic assessment and inform urgency of colonoscopy:

* people over 50 years with either unexplained weight loss or abdominal pain
* people under 60 years with either altered bowel habit or anaemia.

Back to top

7.2.3 Benefits and harms

The recommendations aim to support a rational process to determine the urgency of colonoscopies, particularly
in the context of long waiting lists for colonoscopy in the public hospital system. It should be noted that no
symptoms are strongly predictive of colorectal cancer, nor are there any symptoms which rule out cancer. Thus
it remains possible that even patients in Category 3, who have ‘low risk but not no risk’ symptoms, may
eventually be diagnosed with colorectal cancer. Those patients who do not meet criteria for colonoscopy should
be reviewed by their GP and reconsider the need for investigation if new symptoms or signs have developed.

Back to top
7.2.4 Health system implications

7.2.4.1 Clinical practice

The triage categories, while moderately complex, are designed for use by endoscopy units to assess the
urgency of referrals for colonoscopy. GPs should apply this evidence to inform their use of simple investigations
in primary care (full blood count, iron studies and iFOBT) as part of their assessment of patients with symptoms
suggestive of colorectal cancer. It should also be noted which patients are identified in this guideline as not
requiring referral for colonoscopy.

7.2.4.2 Resourcing

Health services and endoscopy units should consider implementing specific GP referral proformas designed to

capture the information needed to apply the triage criteria.!3°!

Endoscopy units may need dedicated staff to apply the triage criteria consistently.

7.2.4.3 Barriers to implementation

Primary Health Networks should support this implementation in general practice as part of the national Optimal

Care Pathways for colorectal cancer.[36]
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7.2.5 Discussion

7.2.5.1 Unresolved issues

Timely diagnosis of colorectal cancer is important for improving survival. The triage criteria are designed to
improve the efficiency of the referral and triage processes for people with symptoms suggestive of colorectal
cancer, but further evidence is required on the impacts of their implementation.

7.2.5.2 Studies currently underway
The Victorian colonoscopy guidelines are currently being piloted to assess their feasibility of implementation.
7.2.5.3 Future research priorities

Further research is needed to determine how best to reduce missed opportunities for colorectal cancer
diagnosis in primary care, applying the evidence about symptoms as predictors of colorectal cancer risk.

The colonoscopy triage criteria are based on current best evidence. The following further research is needed to
evaluate their implementation:

®  prospective, comparative validation studies measuring clinical outcomes
B studies assessing the impact on waiting times, diagnostic intervals and colorectal cancer outcomes.

See also: Optimal maximum time from referral to diagnosis and treatment.
Next section: optimal max time from referral to diagnosis and treatment
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7.3.1 Background

Intuitively, it would be expected that diagnosing cancer quickly would be beneficial, as tumours grow and are
more likely to metastasise with time. Indeed, perception of a ‘delayed diagnosis’ of cancer is a leading cause of
medicolegal complaints in primary and ambulatory care, on the assumption that harm occurred as a result of

late diagnosis.[l]

7.3.1.1 The diagnostic pathway

So-called delays in cancer diagnosis can occur at various points along the diagnostic pathway:m Patients may
take time appraising their symptoms before seeking healthcare, they may experience multiple visits to their GP

about their symptoms before referral for specialist diagnostic tests,[3! and there may be long waiting times to

access these diagnostic tests. This latter point along the diagnostic pathway, from GP referral to diagnosis, is
the focus of this section.

Access to timely colonoscopy is an important contributor to the overall diagnostic interval for colorectal cancer
(defined usually as the time a patient first presents to healthcare until the time of diagnosis).[4]

Back to top

7.3.1.2 Methodological issues

Proving that earlier detection of symptomatic cancer matters is epidemiologically challenging. The ‘waiting time
paradox’ describes the phenomenon in which patients with late stage cancers present with severe symptoms

and are therefore often diagnosed promptly, but have poorer outcomes.®! This type of confounding by
indication is an important source of bias in studies examining the effect of time to diagnosis on outcomes in
symptomatic cancer populations. Many studies that have examined associations between the diagnostic interval
and clinical outcomes have assumed a linear relationship between time to diagnosis and mortality. Their
analyses, therefore, have not accounted for potential effects of the waiting time paradox. More recent studies,
led by researchers at Aarhus University, have introduced the use of spline regression to allow for flexible
associations between the diagnostic interval and clinical outcome.!®l7! These important methodological
considerations must be taken into account when interpreting the evidence, which includes apparently
inconsistent findings. When making recommendations, we applied greater weight to studies that attempted to
account for the waiting time paradox.
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7.3.2 Systematic review evidence

/n symptomatic patients without a colorectal cancer diagnosis, what is the optimal maximum diagnostic interval
that achieves better than or equivalent outcomes in terms of survival, mortality, and diagnosis of metastatic
disease? (SPT1-2b)

Nine studies[8/[P[101716II1LI12I[13](14] oy 5 mined the effect of the diagnostic interval on colorectal cancer
related outcomes including mortality, cancer specific survival and mortality, and stage of tumour at diagnosis.

Seven studiest8IPNL0NGI7INLIN2]L 5 5 moderate risk of bias and two had a high risk of bias.!131114]

The search strategy, inclusion and exclusion criteria, and quality assessment are described in detail in the
Technical report.
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7.3.2.1 Mortality

A Canadian retrospective cohort study[lo] found that diagnostic interval had no significant effect of diagnostic
interval length on colorectal cancer mortality with 1-6 years follow-up.

Danish prospective population-based cohort studies in primary care, 71111 5 yk retrospective cohort study,[g]
and a study that included one retrospective and two prospective primary care cohort studies conducted in

Denmark and the UK!®! reported significantly higher 3- and 5-year mortality rates associated with shorter
waiting periods (all < 1 month). These findings are consistent with the ‘waiting time paradox’ where patients
with severe symptoms associated with later stage disease are diagnosed promptly.

Three Danish and UK primary care cohort studies!® reported U-shaped associations between diagnostic interval
and overall mortality (at 3 or 5 years) using spline regression analyses. Analysis of combined datasets found
that higher 5-year mortality was associated with diagnostic intervals greater than 130 days (HR=1.28 95% Cl
1.28-1.55).

A large US retrospective study of > 9,000 patients diagnosed with colorectal cancer between 1998 and 2005!8!
found that, for patients with colon cancer only, diagnostic intervals of = 8 months compared with 14-59 days
showed a significant effect on overall mortality (OR 1.31, 95% CI 1.08 to 1.58). For local stage rectal cancer,
mortality was higher for diagnostic intervals < 2 weeks and 2-4 months, compared with 14-59 days, consistent

with the U-shaped associations demonstrated in UK and Danish populations.[e]m[ll]
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7.3.2.2 Colorectal cancer-specific mortality

In an analysis of a large US dataset of medical records for adults aged = 66 years with invasive colon or rectal
cancer, colorectal cancer-specific mortality was reported separately for patients diagnosed with either colon

cancer or rectal cancer.!®] For those diagnosed with colon cancer, in unadjusted analysis, higher mortality was
reported for shorter diagnostic delay (< 2 weeks), compared with 14-59 days (OR 1.27, p < 0.05). Significantly
higher mortality was reported when comparing short diagnostic interval (14-59 days) with longer diagnostic
intervals of 4-8 months and = 8 months (OR 0.76, p < 0.05, and OR 0.82, p < 0.05, respectively), thus failing to
demonstrate any evidence of a U-shaped association between interval and colorectal cancer-specific mortality.
A cohort study comparing outcomes in patients with early and late diagnosis[14] reported significantly higher 5-
year cancer-specific survival for a diagnostic interval = 50 days compared with < 50 days when all participants

were included in the analysis (94% versus 73%, respectively, p = 0.007).[14] No attempt was made to account
for the waiting time paradox in this study.
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7.3.2.3 Tumour stage at diagnosis

Four studies!121(131(141(10]

[10]

examined associations between diagnostic intervals and tumour stage but only one

conducted analyses to account for a potential waiting time paradox.

[12]

A retrospective cohort study compared stages for three interval cut-offs (> 41 days, > 60 days, > 90 days),

assuming a linear effect of time. Shorter intervals were associated with more advanced stage disease.!1?]

[13]

Another retrospective cohort study reported shorter diagnostic intervals were associated with earlier stages

of cancer, however this effect was non-significant.[13]

A cohort study comparing outcomes in patients with early and late diagnosis[14] reported greater rates of
Dukes’ stage A cancer in participants with a diagnostic interval = 50 days (57.1%) compared with < 50 days

(15.2%, p = 0.006).114]

A large Canadian retrospective cohort study[m] reported higher rates of stage Ill/IV colorectal cancer for
participants with a diagnostic interval < 15 days compared with 51 to < 116 days or = 116 days (OR 0.59, CI
0.39 to 0.89 and OR 0.50, CI 0.33 to 0.75, respectively) but not 15 to < 51 days, consistent with a U-shaped
association between diagnostic interval and clinical outcome.[10!
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7.3.2.4 Summary

The studies that performed analyses to account for the waiting time paradox found potentially important U-
shaped associations between diagnostic intervals and (1) overall mortality[6”7][11][81 and (2) late-stage disease

at diagnosis,[m] but not colorectal cancer-specific mortality[sl

The following cut-off intervals for first presentation to healthcare to diagnosis were associated with poorer
outcomes:

® 130 days in the largest study combining three datasets from Danish and UK primary care cohorts!®!

® 8 months (approximately 243 days) in a large US retrospective study[s]

® 116 days in a Canadian retrospective study from population-based cancer registry and administrative

database.[10!

In the Australian setting, the presentation-diagnosis interval would most commonly represent the time from GP
consultation to diagnostic colonoscopy (or other diagnostic procedure) in specialist care.
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7.3.3 Evidence summary and recommendations

Evidence summary Level References
Analyses of cohort data have reported U-shaped associations between diagnostic -2 [11], [7]' [6]'
interval and (1) overall mortality and (2) late-stage disease at diagnosis, but not [8]1 [10]

colorectal cancer-specific mortality.

Diagnostic interval cut-off points associated with poorer outcomes range between -2 (6] [8] [10]
116 days and 8 months.

Evidence-based recommendation m

For patients with symptoms suggestive of colorectal cancer, the total time from first C
healthcare presentation to diagnostic colonoscopy should be no greater than 120 days.

Evidence-based recommendation m

A diagnostic interval of 120 days should be the maximum interval from referral to diagnosis D
for triage Categories 1 and 2, whether it is for a patient with symptoms or a positive iFOBT
used for colorectal cancer screening.

These guidelines have been developed as web-based guidelines and the pdf serves as a
reference copy only. Please note that this material was published on 12:53, 12 April 2017 Page 191 of 632
and is no longer current.



Cancer
Council

Australia

Clinical practice guidelines for the prevention, early detection and management of colorectal cancer

7.3.3.1 Considerations in making these recommendations

These recommendations are based on the consensus of the guideline development group and interpretation of
the best available evidence. A maximum diagnostic interval of 120 days from first presentation to healthcare to
diagnosis should be the target to prevent poorer outcomes in those with colorectal cancer. We noted the current
recommendation in the Optimal care pathway[15] for colorectal cancer of a maximum of four weeks from
referral to colonoscopy for people with symptoms suggestive of colorectal cancer. Recognising that there will be
a small proportion of people with colorectal cancer in triage Category 2 (approximately 1-2%), we recommend
that all Category 1 and Category 2 colonoscopies (screen positive iFOBT or symptomatic patients) should be

performed no later than 120 from first presentationi to healthcare.

" Date of first presentation is defined as the positive screening iFOBT.
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7.3.4 Benefits and harms

There is evidence to suggest that a greater proportion of the diagnostic interval occurs from the point of referral
to colonoscopy, rather than in primary care, especially where there is poorer access to colonoscopy. While
recognising the current challenges of meeting demand in public health endoscopy services, the guideline
development group recommended a target diagnostic interval of a maximum of 120 days for all patients
meeting either Category 1 or Category 2 criteria.
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7.3.5 Health system implications

7.3.5.1 Clinical practice

GPs will need to remain alert to the possibility of colorectal cancer as a possible cause of a patient’s symptoms
and investigate and refer promptly based on the evidence summarised in the previous section.

7.3.5.2 Resourcing

Endoscopy services will need to establish clear diagnostic pathways for patients with suspected colorectal
cancer and establish systems to apply the triage criteria and organise timely colonoscopy. Meeting a 120 day
target for all Category 1 and Category 2 will have significant resource implications for some public hospital
endoscopy services.

7.3.5.3 Barriers to implementation

These recommendations are made in the context of the roll-out of the biennial NBCSP, due to be fully
implemented by 2020 which will place additional demand for colonoscopy. In order to monitor the 120 day
diagnostic interval target, referrals will need to record the date of first presentation to healthcare with
symptoms suggestive of colorectal cancer.
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7.3.6 Discussion

7.3.6.1 Unresolved issues

Timely diagnosis of colorectal cancer is important for improving survival. While there are inevitable limitations in
defining the optimal maximum time to diagnose someone with suspected colorectal cancer, we have applied
the current best evidence to make our recommendations. The triage criteria and associated maximum intervals
for Category 1 patients are designed to improve the efficiency of the referral and triage processes for people
with symptoms suggestive of colorectal cancer.

7.3.6.2 Studies currently underway
The authors are not aware of any studies underway that may provide more information on this topic.
7.3.6.3 Future research priorities

Further well-designed research, which accounts for the waiting time paradox, is needed to confirm the
estimates of minimum diagnostic intervals associated with poorer colorectal cancer outcomes. In addition,
studies should monitor the impact of the implementation of colonoscopy triage categories on waiting times,
diagnostic intervals and colorectal cancer outcomes.
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8 Risk and screening based on family history

8.1 Background

Evidence shows that family history of colorectal cancer is an important risk factor for developing the disease.
Genes have been identified which, when inherited in a mutated form, significantly increase the risk of colorectal
cancer. The best studied of these genes include:

®  the DNA mismatch repair genes MLH1, MSH2, MSH6 and PMS2, mutations of which cause the hereditary
cancer predisposition of Lynch syndrome (previously known as hereditary non-polyposis colorectal cancer)
the APC gene, mutation of which causes familial adenomatous polyposis (FAP)
the DNA base excision repair gene MUTYH, mutation of which causes attenuated familial adenomatous
polyposis.

These genetic disorders have an autosomal-dominant mode of transmission (mismatch repair genes and APC) or
autosomal-recessive mode of transmission (MUTYH) within families, and carry a very high risk for cancer (see
High-risk familial syndromes). However, mutations in these genes account for fewer than 5%) of all colorectal
cancer cases and at most, only explain half of the reason that family history is a risk factor for colorectal cancer.
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(11 The remainder of the observed increases in risk may be due in part to mutations in yet-to-be-discovered
genes for colorectal cancer[zl, common polygenic factors such as single-nucleotide polymorphisms[3][4] or
dietary and other lifestyle factors shared by family members. Many models have been developed for colorectal
cancer risk that encompass family history but also include other risk factors.l®! Due to limited resources, only
family history is considered in this chapter. Assessment of family history of colorectal cancer has two roles in
cancer prevention and early detection:

B to determine who should be tested for mutations in these genes.
®  to inform decisions about the optimal timing, frequency and modality of screening.

This chapter provides estimates of risk of colorectal cancer and screening recommendations for the large
number of people in the community who have a family history of colorectal cancer, but whose family history
does not have the clinical features suggestive of high-risk familial syndromes.

For information on surveillance strategies for specific high-risk familial syndromes, see:

Familial adenomatous polyposis
MUTYH associated polyposis
Lynch syndrome

Peutz-Jeghers syndrome
Juvenile polyposis syndrome
Serrated polyposis syndrome

8.1.1 Chapter subsections
Please see sections:

B Colorectal cancer risk according to family history (FHS2)
B Screening strategies for people with a family history of colorectal cancer
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8.1 Introduction: Risk and screening based on family history

8.1.1 Background

Evidence shows that family history of colorectal cancer is an important risk factor for developing the disease.
Genes have been identified which, when inherited in a mutated form, significantly increase the risk of colorectal
cancer. The best studied of these genes include:

B the DNA mismatch repair genes MLH1, MSH2, MSH6 and PMS2, mutations of which cause the hereditary
cancer predisposition of Lynch syndrome (previously known as hereditary non-polyposis colorectal cancer)
the APC gene, mutation of which causes familial adenomatous polyposis (FAP)
the DNA base excision repair gene MUTYH, mutation of which causes attenuated familial adenomatous
polyposis.

These genetic disorders have an autosomal-dominant mode of transmission (mismatch repair genes and APC) or
autosomal-recessive mode of transmission (MUTYH) within families, and carry a very high risk for cancer (see
High-risk familial syndromes). However, mutations in these genes account for fewer than 5%) of all colorectal
cancer cases and at most, only explain half of the reason that family history is a risk factor for colorectal cancer.

[1] The remainder of the observed increases in risk may be due in part to mutations in yet-to-be-discovered

genes for colorectal cancert?], common polygenic factors such as single-nucleotide polymorphisms[3][4] or

dietary and other lifestyle factors shared by family members. Many models have been developed for colorectal
cancer risk that encompass family history but also include other risk factors.®! Due to limited resources, only
family history is considered in this chapter. Assessment of family history of colorectal cancer has two roles in
cancer prevention and early detection:

®  to determine who should be tested for mutations in these genes.
®  to inform decisions about the optimal timing, frequency and modality of screening.

This chapter provides estimates of risk of colorectal cancer and screening recommendations for the large
number of people in the community who have a family history of colorectal cancer, but whose family history
does not have the clinical features suggestive of high-risk familial syndromes.
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For information on surveillance strategies for specific high-risk familial syndromes, see:

Familial adenomatous polyposis
MUTYH associated polyposis
Lynch syndrome

Peutz-Jeghers syndrome
Juvenile polyposis syndrome
Serrated polyposis syndrome

8.1.1.1 Chapter subsections
Please see sections:

B Colorectal cancer risk according to family history (FHS2)
B Screening strategies for people with a family history of colorectal cancer
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8.2 Colorectal cancer risk according to family history (FHS2)
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8.2.1 Background

The best evidence for the association between colorectal cancer risk and family history of the disease comes
from cohort studies that compare the risk of colorectal cancer in people with and without a family history of
colorectal cancer. Ideally, these studies should control for any other differences between people with and
without a family history, and for other risk factors for colorectal cancer. Such studies consistently report an
elevated risk of colorectal cancer associated with family history. The strength of this association increases with
the number of relatives with colorectal cancer, the closeness of the genetic relationship of the relative(s) with
colorectal cancer to the person, and the age at which the relative(s) is diagnosed with colorectal cancer. Early
studies indicated that first-degree relatives of patients with common colorectal cancer had a three- to four-fold

increase in lifetime risk for colorectal cancer.l' ] However, more recent studies of cancer incidence, which
included appropriately matched control groups and used stringent methods for collection of family cancer data
in relatives, reported an approximate doubling of lifetime risk:

® A Danish cohort study of people diagnosed with colorectal cancer before age 60 yearsB] reported that,
compared with the general population, the risk of colorectal cancer was 1.6 times higher among patients’
mothers and 1.9 times higher among patients’ fathers.

B An Australian case-control study comparing cancer risk in relatives of colorectal cancer patients and relatives

of matched control®! patients reported that the risk of common colorectal cancer was 1.8 times higher

among people with only one relative with colorectal cancer, compared with relatives of controls.

B A US prospective cohort study of people without known colorectal cancer! reported that the age-adjusted
relative risk of colorectal cancer for men and women with affected first-degree relatives was 1.72, compared
with those without a family history of the disease.
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® A US case-control study[6] that compared people with colon cancer with matched controls reported that the

risk of colon cancer was 2.2 times higher among patients with a second-degree or third-degree relative with
colon cancer than those with no family history.

In contrast to these modest levels of increased risk, colorectal cancer risk was shown to be substantially (three-
to six-fold) greater for those who have a first-degree relative with colorectal cancer diagnosed at an early age
(below 45 or 55 years) or when two close relatives have had colorectal cancer, irrespective of the age at

diagnosis.[S][G][S]
For information on risk associated with specific high-risk familial syndromes, see High-risk familial syndromes.
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8.2.2 Systematic review evidence

For individuals, has a family history of colorectal cancer been shown to be reliably associated with an increase in
risk of occurrence of or death from colorectal cancer when compared to individuals who do not have a family
history of colorectal cancer? (FSHZ)

A systematic review of cohort studies was undertaken to update the evidence, since the publication of the

previous guidelinesm, to estimate the risk of colorectal cancer for relatives of patients with colorectal cancer.
Cohort studies are less subject to recall misclassification than case-control studies in which people with
colorectal cancer more likely to report any existing family history than controls.

Six studies were identified: one analysis of pooled data from two prospective cohort studies,[s] and five cohort

studies14-18 [PIIOIILIN2IA3] Al measured colorectal cancer outcomes (diagnosis or mortality) for people
without a colorectal cancer diagnosis (or symptoms that might indicate colorectal cancer) at time of
recruitment, and assessed risk according to the individual’'s independently confirmed family history of colorectal
cancer. An additional modelling study19 was also identified.

[11] [91[13]

Of the cohort studies, one was deemed to have a low risk of bias, two were deemed to have a

[81[10][12]

moderate risk of bias, and three were deemed to have a high risk of bias.

The search strategy, inclusion and exclusion criteria, and quality assessment are described in detail in the
Technical report.
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8.2.2.1 Increased risk of colorectal cancer by family history

Overall, cohort studies show that people with a family member diagnosed with colorectal cancer have an
increased risk of colorectal cancer, compared with the general population. Estimated increases in risk depend
on the age at which the family member was diagnosed, and the number of first-degree and second-degree
relatives with colorectal cancer (Table 5.1).
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Individual colorectal cancer risk (personal risk) could, in theory, be estimated based on a person’s specific
family history and personal screening recommendations could be devised based on this increased risk.
However, for practical reasons, only three categories of risk have been developed (Table 5.1), each with
screening recommendations based on the average risk for that category.

8.2.2.1.1 Table 5.1. Increased risk of colorectal cancer based on family history:
results from cohort studies published since 2005

Increased risk compared with the average

Family history of colorectal cancer risk

0.86[13!

No family history : g ;
14% decrease

1.4'121_ 5 510l

1 or more first-degree relative diagnosed at any age
2.051131 (40-110% increase)

3.3013]

1 first-degree relative diagnosed before age 50
(230% increase)

2.2[121 ¢4 5 5l13]

1 first-degree relative diagnosed between ages 50 and 60
(120-150% increase)

3.0(13!

2 or more first-degree relatives
(200% increase)

. . 1.1-1.5113
No first-degree relative, at least one second-degree e

relative (10-50% increase)
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8.2.2.2 Category 1 — those near average risk

Lifetime risk is to age 75 years: approximately 5% to 10% (assuming no colorectal cancer
screening).

Asymptomatic people fit into this category if they have either of the foIIowing[4][6][5][8][10][12][14][15]:

B no first- or second-degree relative with colorectal cancer

® one first-degree or one first and one second-degree relative with colorectal cancer diagnosed at age 55
years or older.
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For those with an affected first-degree relative, risk is double the average risk, although most of that extra risk
is expressed after the age of 60 years. When the affected relative is second-degree (e.g. a grandparent, uncle

or aunt), lifetime risk is only up to 1.5 times higher than average.[6][13]

8.2.2.3 Category 2 — those at moderately increased risk

Lifetime risk to age 75 years: approximately 15-30%

Asymptomatic people fit into this category if they have none of the high-risk features listed in category 3 and
have either of the following:

B one first-degree relative with colorectal cancer diagnosed before the age of 55 years[4][6][13][16][17][18]
B two first-degree relatives or one first-degree relative and at least two second-degree relative diagnosed with

colorectal cancer at any age.[13”17”18][19]*

Relative risk in these two situations is increased to 3-6 times average risk. For the majority of people in this
category, the risk of colorectal cancer is 3-4 times higher than average.

B  Note: Previous guidelines specified that relatives with cancer needed to be on the same side of the family in
order to meet eligibility of this risk category. Recent data suggests that a similar level of risk occurs if the

[13]

relatives with cancer are on opposite sides of the family, therefore this restriction has now been omitted.

8.2.2.4 Category 3 — those at high risk

Lifetime risk to age 75: approximately 30-40%
Asymptomatic people fit into this category if they have any of the following:

B at least three first-degree relatives diagnosed with colorectal cancer at any age[13]

B at least three first-degree or second-degree relative with colorectal cancer with at least one diagnosed
before age 55 years.

This category excludes people with confirmed or suspected Lynch syndrome based on testing of a colorectal
cancer in the family, or a relative with FAP.

For guidance on managing risk in people in category 3 with a known or suspected genetic syndrome, see High-
risk familial syndromes.

Relative risk for category 3 is 7-10 times average risk. For the majority of people in this category, the risk of
colorectal cancer is 7 times higher than average.

8.2.2.4.1 Table 5.2. Relative risk of colorectal cancer based on family history

. ) Relative
Category Family history risk

No
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) ) Relative
Category Family history i
risk
1 No first- or second-degree relative with colorectal cancer increased
risk
One first-degree relative with colorectal cancer diagnosed at 55 years or older
Up to 2-
One first-degree and one second-degree with colorectal cancer diagnosed at 55 fold

years or older
One first-degree relative with colorectal cancer diagnosed under 55 years

Two first-degree relatives with colorectal cancer diagnosed at 55 years or older
2 3- to 6-fold

One first-degree relative and at least two second-degree relative with colorectal
cancer diagnosed at 55 years or older

At least three first-degree or second-degree relatives with colorectal cancer, with at

least one diagnosed under 55 years 7-to 10-

At least three first-degree relatives with colorectal cancer diagnosed at 55 years or fold
older

Sources: St John et al (1993)[4], Fuchs et al (1994)[5], Slattery et al (1994)[6], Bass et al (2008)[9], Schoen et al (2015)[11], Taylor et al
(2011)113], Lynch et al (2003)[*>], Hall et al (1996)[1%], Leu et al (2008)!**], Benhamiche-Bouvier et al (2000)!*7], Sandhu et al (2001)[18!
, Aitken et al (1996)[191, Anderson et al (2003)[20]

Note: Relative risk is the ratio of the risk of developing colorectal cancer in a particular exposed group to the average risk in the whole
population.
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8.2.3 Evidence summary and recommendations

Evidence summary Level References
Category 1 - Those near average risk 11, - [19], [20], [21]
2 [22] [23]

Approximately 95-98% of the population are in this category. Those with a weak
family history, which is approximately 65% of those with any family history, will also [24] 125] [26]
be in this category.

For the majority of people, the risk of colorectal cancer ranges from slightly below
average to slightly above average. For some people, risk will be increased up to two-
fold the average risk.
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Evidence summary Level References

Approximately 10% of people in this group will develop colorectal cancer in their

lifetime.
Category 2 - Those at moderately increase risk 11, 1l- [4]' [6]' [16],

, . N 2 [17] [18] [19]
Approximately 2-5% of the population are in this category. ' '
The risk of colorectal cancer is approximately three- to six-fold higher than average.

Approximately 15-30% of people in this group will develop colorectal cancer in their
lifetime.
Category 3 - Those at potentially high risk I, n- (271 (28] [29]

2 [30]
Less than 1% of the population are in this category. The risk of colorectal cancer is ’

approximately seven to ten-fold higher than average.

Approximately 30-40% of people in this group will develop colorectal cancer in their
lifetime.

Important note: These recommendations are in relation to the risk of colorectal cancer for relatives of patients
with colorectal cancer. For recommendations about tailored screening categories 1-3, please see Screening
strategies for people with a family history of colorectal cancer.

Evidence-based recommendation m

Category 1 C

People who have one relative with colorectal cancer diagnosed at age 55 or older should be
advised that their own risk of developing colorectal cancer could be up to twice the average
risk, but is still not high enough to justify CRC screening by colonoscopy.

Evidence-based recommendation m

Category 2 C

People should be advised that their risk of developing colorectal cancer is at least three times
higher than average, but could be up to six times higher than average, if they have any of
the following:

B one first-degree relative with colorectal cancer diagnosed before age 55 years
B two first-degree relatives with colorectal cancer diagnosed at any age
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Evidence-based recommendation m

B one first-degree relative and at least two second-degree relative diagnosed with
colorectal cancer at any age.

Evidence-based recommendation ‘ Grade

Category 3 C

People should be advised that their risk of colorectal cancer is at least seven times higher
than average, but could be up to 10 times higher than average, if they have either of the
following:

B at least three first-degree or second-degree relatives with colorectal cancer, with at least
one diagnosed before age 55 years
B at least three first-degree relatives with colorectal cancer diagnosed at any age.

Practice point

Approximately 95-98% of the population are in Category 1 (near average risk of developing colorectal
cancer).

Practice point

Approximately 65% of those with a family history of colorectal cancer only have a weak family history which
means they are category 1 risk.
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Practice point

Medical information that patients provide about their relatives is often inaccurate. (St John et al 1993, Love
et al} 1985, Douglas et al 1999, Ruo et al 2001, Mitchell et al 2004) The percentage of colorectal cancer
reports that are correct (positive predictive value) is 86% meaning that reports by relatives are usually true.
However, a high proportion of people appear to be unaware that their relatives have had colorectal cancer,
with the percentage of all colorectal cancers in first-degree relatives that are reported (sensitivity) being
27% (Mai 2011).

Practice point

Given the potential importance of an accurate risk prediction for an individual, every effort should be made
to collect reliable information.

Practice point

When there is uncertainty on family history, people should be encouraged to seek clarification within their
family including details on which relatives have had colorectal cancer and their ages of diagnoses.

Practice point

If a family medical history appears to be significant but diagnoses prove difficult to confirm, it may be
appropriate to seek expert help from a familial cancer clinic who have resources available to confirm cancer
diagnoses.

Back to top

8.2.4 Health system implications

8.2.4.1 Clinical practice

The RACGP recommended use of validated family history screening questionnaire to identify people in general
practice with significant family history of cancer.[3 under-ascertainment of people with a significant family
history to general practice requires the need for more proactive approaches in primary care to identify families
at increased risk of CRC.
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8.2.4.2 Resourcing

There are no known resourcing implications.

8.2.4.3 Barriers to implementation

Current GP software systems do not support systematic family history collection or risk assessment here.

Back to top
8.2.5 Discussion

8.2.5.1 Unresolved issues

The effect of a family history of adenoma on colorectal cancer risk is unknown, although increased risk is likely.
There is insufficient evidence from which to determine the effect of family history of adenomas or advanced
adenomas on colorectal cancer risk.

Because of the increasing uptake of colonoscopy in the population and the removal of pre-malignancies, recent
studies of family history as a risk factor may be underestimating the true association of colorectal cancer risk
with family history of the disease. Therefore older studies may be more relevant to estimates of familial risk.

8.2.5.2 Studies currently underway

We are not aware of any current trials that would provide more data on this question.

8.2.5.3 Future research priorities

Inherent difficulties in deciding the demarcation between categories or the number of categories argues for an
algorithm that summarises the family history of colorectal cancer into a risk score that can then be used to
decide age and modality of screening. These algorithms should also assess the effect on the accuracy of risk
stratification of including personal risk factors for colorectal cancer other than family history.

Identifying the causes for familial risk of colorectal cancer will assist the evaluation of risk within these risk
categories, so that more personalised screening can be recommended based on more precise estimates of risk.

Next section: screening strategies for people with a family history of colorectal cancer
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8.3.1 Background

A family history of colorectal cancer means a person’s probability of developing colorectal cancer could be
several times higher than that of someone without a family history (see Colorectal cancer risk according to

family history) However, family history in itself is not a good predictor of colorectal cancer,[” because the
increased risk is applied to an average risk of colorectal cancer that is very low (lifetime risk approximately 5%),
resulting in an absolute risk in those with a family history that is still low. Nevertheless, family history can be
used to stratify people without a diagnosis or symptoms of colorectal cancer into risk categories in which the
number of expected colorectal cancers or adenomas is high enough to warrant more intensive screening than
the general population. Based on this, current practice in Australia and in many other countries to have more
intensive or frequent screening for those with stronger family history. The majority of screening guidelines
recommend biennial FOBT or 10-yearly colonoscopy for the lowest category of risk, 5-yearly colonoscopy for the

middle category of risk and annual or biennial (every two years) colonoscopy of the highest category of risk.[2103]

The majority of screening guidelines recommend screening to begin at age 50 for all risk categories or 10 years
before the youngest age of colorectal cancer diagnosis in a relative.

Risk categories are defined in Colorectal cancer risk according to family history.
Previous Australian guidelines[4] recommended an FOBT test for people at moderately increased risk (category
2) and people at high risk (category 3) due to family history. Recommendations for category 2 included 5-yearly
colonoscopy beginning at age 50 years (or 10 years earlier than youngest age of relative at diagnosis) and

consideration of faecal occult blood testing (FOBT) between colonoscopies.[4] Recommendations for category 3
were based on family risk profile according to familial syndrome, and included flexible sigmoidoscopy every 1-2
years for familial adenomatous polyposis (FAP), and annually or at least once every two years beginning at age
25 years or five years earlier than the age at diagnosis of the earliest cancer in the family for Lynch syndrome.[4]
Based on this recent systematic review, and given that there is sufficient evidence to support screening for 50
year-olds at average risk using iFOBT every 2 years (see General population screening), earlier commencement
of 2-yearly iFOBT is recommended for people with an increased risk based on their family history.

The estimation of absolute risk, calculated as the probability that person of specific age and family history will
develop colorectal cancer in the next 10 years, is a valid way to quantify risk. Screening regimens could be
based on absolute risk on the principle of ‘equal risk, equal screening’, whereby an individual with a strong
family history starts screening at a younger age because their absolute risk reaches the screening threshold
earlier than someone at lower risk based on family history.
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8.3.2 Overview of evidence

What is the effect of screening on risk of colorectal cancer incidence and mortality and how does it vary by
family history (various categories)?

Guidance in this section is based on the 2005 edition of this guideline[4], the systematic reviews performed for
the Colorectal cancer risk according to family history and Evidence for benefit from population screening
sections, selected subsequent articles and international guidelines, and adapted based on consensus. Please
see Guidelines Development for more information.

It should be noted that the following recommendations are based on studies of cancer risk and on yield of
lesions in screening studies, not on randomised controlled trials with colorectal cancer mortality as the outcome.

8.3.2.1 Effectiveness of screening in patients younger than 50 years

One study was identified that evaluated the effectiveness of FOBT prior to age 50 years.[5] This study correlated
the results of FOBT tests with colonoscopy findings in 6096 asymptomatic patients aged 40 and over in Taiwan.
It reported that a single immunochemical FOBT test for colorectal cancer in patients aged 40-49 years had a

60% sensitivity with a positive predictive value of 7.1%..[5]

8.3.2.2 Absolute risk

The 10-year risk of colorectal cancer for the average population, those at two-fold risk (both Category 1) and
those at three- and six-fold increased risk (Category 2) and those at seven- and ten-fold risk, can be calculated
from population-based statistics (Table 5.3). The 10-year colorectal cancer risk for a 40 year-old at three-fold
risk is the same as the 10-year colorectal cancer risk for a 35 year-old at seven-fold risk which is the same as
the 10-year colorectal cancer risk for a 50 year-old at average risk. For people in category 2, the 10-year risk of
colorectal cancer from age 50 is 3% or higher.

8.3.2.2.1 Table 5.3. Ten-year absolute risks of colorectal cancer (%) 