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    Colorectal cancer is the second most common cause of cancer-related death in men and the third most common in women;1 the lifetime probabilities of dying from colorectal cancer among men and women are 3.5% and 3.1%, respectively.2 Although the burden of colorectal cancer varies across Canada,3 it is estimated that 25 000 Canadians received a diagnosis of colorectal cancer in 2015 (incidence 49 per 100 000 population) and that 9300 will die from the disease (mortality 17 per 100 000).1 The incidence and mortality of colorectal cancer are low until middle age and rise rapidly thereafter (Figure 1).1,4
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Figure 1: Estimated incidence and mortality from colorectal cancer in Canada in 2015, by sex. Estimates are based on 2011 census data.1,4



Most colorectal cancers appear to arise from colonic polyps that develop slowly and sometimes transform to cancers.5 This is the rationale for screening programs that aim to reduce deaths due to colorectal cancer by detecting and removing polyps and/or early-stage colorectal cancers. Implementation of organized screening programs in some Canadian provinces has been associated with an increase in the number of individuals screened,6 and other provinces are in the process of implementing such programs (Appendix 1, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.151125/-/DC1). Currently, all Canadian programs recommend screening with guaiac fecal occult blood testing (gFOBT) or fecal immunochemical testing (FIT).
This guideline presents recommendations for screening for colorectal cancer in asymptomatic adults aged 50 years and older who are not at high risk for colorectal cancer, and it updates previous Canadian Task Force on Preventive Health Care recommendations from 2001.7 The 2001 guideline recommended annual or biennial FOBT (grade A recommendation) and flexible sigmoidoscopy every five years (grade B recommendation) in asymptomatic people older than 50 years. The guideline did not recommend whether these screening modalities should be used alone or in combination (grade C),7,8 or whether to include or exclude colonoscopy as an initial screening test for colorectal cancer. Given the major changes in technology and practice since 2001, the guideline has been updated based on the most recent data available to provide guidance for primary care practitioners on different screening tests, screening intervals and recommended ages to start and stop screening.
Methods
The Canadian Task Force on Preventive Health Care is an independent panel of clinicians and methodologists that makes recommendations about clinical manoeuvres aimed at primary and secondary prevention (www.canadiantaskforce.ca). The recommendations were developed by a task force work group, in collaboration with the Public Health Agency of Canada and the National Colorectal Cancer Screening Network. A representative of the network was a member of the task force work group, and the guideline protocol, systematic review and draft guideline all underwent external review by experts and other stakeholders. The task force used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system to determine the quality of evidence and strength of recommendations (Box 1).9 Patients’ preferences were sought in developing the systematic review (see “Values and preferences” section) and in formulating the knowledge translation tools that accompany this guideline.
Box 1: Grading of recommendations
Recommendations are graded according to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system.9 GRADE offers two strengths of recommendation: strong and weak. The strength of recommendations is based on the quality of supporting evidence, the degree of uncertainty about the balance between desirable and undesirable effects, the degree of uncertainty or variability in values and preferences, and the degree of uncertainty about whether the intervention represents a wise use of resources.
Strong recommendations are those for which the Canadian Task Force on Preventive Health Care is confident that the desirable effects of an intervention outweigh its undesirable effects (strong recommendation for an intervention) or that the undesirable effects of an intervention outweigh its desirable effects (strong recommendation against an intervention). A strong recommendation implies that most individuals will be best served by the recommended course of action.
Weak recommendations are those for which the desirable effects probably outweigh the undesirable effects (weak recommendation for an intervention) or undesirable effects probably outweigh the desirable effects (weak recommendation against an intervention) but appreciable uncertainty exists. Weak recommendations result when the balance between desirable and undesirable effects is small, the quality of evidence is lower, or there is more variability in the values and preferences of patients. A weak recommendation implies that most people would want the recommended course of action but that many would not. Clinicians must recognize that different choices will be appropriate for each individual, so they must help each person arrive at a management decision consistent with his or her values and preferences. Policy-making will require substantial debate and involvement of various stakeholders.
Evidence is graded as high, moderate, low or very low, based on how likely further research is to change our confidence in the estimate of effect (Appendix 2, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.151125/-/DC1).

The work group established the research questions and analytical framework (Appendix 3, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.151125/-/DC1) for the guideline. Key and contextual questions (http://canadiantaskforce.ca/perch/resources/colorectal-protocol-v2-3final1.pdf) examined the benefits and harms of screening for colorectal cancer with any available screening test. The task force focused on clinically important outcomes, which included all-cause mortality, colorectal cancer mortality and incidence of late-stage (stage III or IV, or Dukes C or D) colorectal cancer. Because sufficient evidence was available on these clinically important outcomes, polyps (an intermediate outcome) were not considered in the development of this guideline, especially given that only a limited proportion of polyps appear to develop into colorectal cancer.5
The systematic review is based on the final peer-reviewed protocol and was conducted by the Evidence Review and Synthesis Centre at McMaster University (Hamilton, Ontario), which searched MEDLINE, the Cochrane Library and Embase for screening evidence from Jan. 1, 2000, to Nov. 21, 2013, with a second search to June 29, 2015. An update search was conducted to Dec. 8, 2015. The complete systematic review can be obtained from the task force at www.canadiantaskforce.ca.
The task force uses a rigorous and collaborative usability testing process to develop knowledge translation tools targeting various end-user groups (e.g., clinicians and patients) to accompany its guidelines. All tools are informed by feedback from clinicians (for clinician and patient tools) and patients (for patient tools) obtained through interviews, focus groups and/or surveys.
Information about the task force’s methods is available from the task force website (http://canadiantaskforce.ca/methods/methods-manual) and elsewhere.10

Recommendations
Screening in adults aged 50 to 74
We recommend screening adults aged 60 to 74 years for colorectal cancer with FOBT (gFOBT or FIT) every two years or flexible sigmoidoscopy every 10 years. (Strong recommendation; moderate-quality evidence)
We recommend screening adults aged 50 to 59 years for colorectal cancer with FOBT (gFOBT or FIT) every two years or flexible sigmoidoscopy every 10 years. (Weak recommendation; moderate-quality evidence)
A summary of the recommendations is shown in Box 2. The systematic review11 identified four eligible randomized controlled trials (RCTs) using gFOBT,12–15 one using FIT16 and four using flexible sigmoidoscopy.17–20
Box 2: Summary of recommendations for clinicians and policy-makers
We recommend screening adults aged 60 to 74 years for colorectal cancer with FOBT (either gFOBT or FIT) every two years or flexible sigmoidoscopy every 10 years. (Strong recommendation; moderate-quality evidence)
We recommend screening adults aged 50 to 59 years for colorectal cancer with FOBT (either gFOBT or FIT) every two years or flexible sigmoidoscopy every 10 years. (Weak recommendation; moderate-quality evidence)
We recommend not screening adults aged 75 years and older for colorectal cancer. (Weak recommendation; low-quality evidence)
We recommend not using colonoscopy as a screening test for colorectal cancer. (Weak recommendation; low-quality evidence)
These recommendations apply to adults aged 50 years and older who are not at high risk for colorectal cancer. They do not apply to those with previous colorectal cancer or polyps, inflammatory bowel disease, signs or symptoms of colorectal cancer, history of colorectal cancer in one or more first-degree relatives, or adults with hereditary syndromes predisposing to colorectal cancer (e.g., familial adenomatous polyposis, Lynch syndrome).
Note: FIT = fecal immunochemical testing, gFOBT = guaiac fecal occult blood testing.

A meta-analysis of multiple studies involving people aged 45–80 years showed that gFOBT reduced mortality from colorectal cancer (risk ratio [RR] 0.82, 95% confidence interval [CI] 0.73–0.92) and incidence of late-stage colorectal cancer (RR 0.92, 95% CI 0.85–0.99).11 The absolute reduction in death from colorectal cancer was 2.7 per 1000 screened, so the number needed to screen to prevent one death was 377 (95% CI 249–887) over a median follow-up period of 18.25 (9–30) years. Pooled analyses showed that flexible sigmoidoscopy reduced colorectal cancer mortality (RR 0.74, 95% CI 0.67–0.82) and incidence of late-stage colorectal cancer (RR 0.73, 95% CI 0.66–0.82) among people aged 55–74 years.11 For flexible sigmoidoscopy, the absolute reduction in death from colorectal cancer was 1.2 per 1000 screened, and the number needed to screen was 850 (95% CI 673–12052) over a shorter median follow-up period of 11.3 (7.0–11.9) years. No change was reported in all-cause mortality with gFOBT (RR 1.00, 95% CI 1.00–1.01) or flexible sigmoidoscopy (RR 1.00, 95% CI 0.96–1.00).11
Two of the RCTs on gFOBT reported results by age.14,15 One of these found a significant reduction in mortality from colorectal cancer among patients aged 60–69 years (Table 1) but no reduction among patients under 60 years.14 The other found a significant benefit of screening in patients aged 60–69 years and in patients older than 70 years.15 One RCT on flexible sigmoidoscopy reported results by age.19 It found a reduction in colorectal cancer mortality with screening only among those aged 65–74 years (RR 0.65, 95% CI 0.52–0.82).19 It did not find a significant benefit of screening in the 55–64-year age group (RR 0.84, 95% CI 0.67–1.06).19 However, both the gFOBT and flexible sigmoidoscopy RCTs were underpowered to detect an effect among those under 60 or over 70 years.11 There was no convincing evidence that the relative benefits of gFOBT and flexible sigmoidoscopy are lower among people aged 50–59 years, compared with older patients. However, assuming that the relative benefit is similar at all ages, the absolute benefit of screening must be lower among younger (50–59 yr) people than among those aged 60–74 years, owing to the rise in incidence with age; consequently, large numbers are needed to detect an effect in those under 60 years (Figure 1, Table 1).
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Table 1: Number needed to screen for colorectal cancer mortality by age groups with varying underlying baseline risk11



In the judgment of the task force, gFOBT and flexible sigmoidoscopy are both reasonable screening tests for patients aged 50–74 years. This recommendation places a relatively higher value on the potential for additional years of life saved in younger patients and a relatively lower value on the lack of significance for mortality benefit in subgroup analyses of younger participants. However, in the judgment of the task force, the lower absolute benefit expected from screening in people aged 50–59 years warrants a weak recommendation, as compared with the strong recommendation for people aged 60–74 years. Making separate recommendations for the two age groups places a relatively higher value on the different balance of benefits to harms by age, and a relatively lower value on the added complexity of having recommendations based on age groups.
The only identified RCT of screening with FIT did not find a significant reduction in colorectal cancer mortality.16 This study was conducted in China with a single round of screening but had short follow-up (median 8 yr) and a young population (60% aged 30–49 yr), so any effect would be difficult to detect. In the absence of robust RCT data, we referred to a recent systematic review conducted by Cancer Care Ontario’s FIT Guidelines Expert Panel,22 which we assessed using AMSTAR (A Measurement Tool to Assess Systematic Reviews, http://amstar.ca), the results of which can be found in Appendix 4, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.151125/-/DC1. The systematic review compared FIT with gFOBT for population-based colorectal cancer screening. The review included two random comparisons, in which patients were assigned to either FIT or gFOBT,23,24 and two other studies, in which all patients were assessed using both FIT and gFOBT.25,26
Based on the Cancer Care Ontario systematic review,22 FIT appears to provide greater sensitivity and higher rates of detection for colorectal cancer and advanced adenoma than gFOBT, with an additional benefit of increased participation rates with FIT over gFOBT. Specificity was generally similar for the two tests. The authors of the review did note that, when using the manufacturer’s standard cut-off levels, the positive predictive value for detecting colorectal cancer and advanced adenomas does not differ between FIT and standard gFOBT, and, in general, the positivity rates for FIT vary according to the cut-off used.22 They recommend that program planners consider these factors in implementation of organized screening programs.
Similarly, the 2008 systematic review on colorectal cancer screening from the US Preventive Services Task Force27 concluded that FIT could be substituted for gFOBT for screening for colorectal cancer despite some limitations. In its most recent October 2015 draft review,28 the US task force stated, “given at least equal and likely better CRC [colorectal cancer] detection and patient adherence, FITs are preferable to gFOBT.”28
The Canadian task force’s recommended screening interval of two years for FOBT is based on the interval used in most of the gFOBT RCTs. One study compared gFOBT screening every year or every two years with no screening.15 Among people aged 60–69, both one-year and two-year screening intervals reduced colorectal cancer mortality. Although only the annual interval was beneficial in the population aged 70 and older (annual interval, RR 0.47, 95% CI 0.26–0.84; biennial interval, RR 0.66, 95% CI 0.35–1.26), there was no statistical evidence that biennial screening was less effective (the 95% CIs overlapped substantially for the two age groups, and no global test of interaction by age was reported). Although there is no evidence that adherence improves with biennial versus annual screening, the task force recommends the less burdensome two-year screening interval for FOBT; additional studies are required to determine whether annual FOBT testing would lead to incremental clinical benefit.
For flexible sigmoidoscopy, three of the four RCTs17,18,20 evaluated the effect of a one-time screen over a median follow-up period of 11 years but did not compare different screening intervals or evaluate the effect of repeated screening versus once-per-lifetime screening. The other RCT19 evaluated a strategy of flexible sigmoidoscopy at baseline and then again after three to five years of follow-up; the magnitude of the mortality benefit at a median of 11.9 years of follow-up was similar to that seen in the other three trials. The task force’s recommendation of a 10-year screening interval is based on the following: follow-up data that show a reduction in both colorectal cancer mortality and incidence with screening with flexible sigmoidoscopy at least until 11 years of follow-up; Kaplan–Meier survival curves from the published RCTs, which show that the beneficial effects of screening with flexible sigmoidoscopy are maintained over the full duration of follow-up; and observational data21,29,30 suggesting that the mortality benefits of screening with flexible sigmoidoscopy last for at least 10–15 years.11 Additionally, as outlined in Table 1, the numbers needed to screen for colorectal cancer mortality by age group appear lower for flexible sigmoidoscopy. Consequently, the task force recommends a screening interval of 10 years by examiners who are trained in this technique. Patients without evidence of colorectal cancer or its precursor polyps following flexible sigmoidoscopy should not be screened again (by any method) for 10 years.
Although our recommendations might lead to increased use of flexible sigmoidoscopy, the training of providers, preparation required and resources needed for flexible sigmoidoscopy are less than for colonoscopy. Also, FOBT remains an acceptable alternative if flexible sigmoidoscopy is not available.
False-positive and false-negative results were the only direct harms reported for gFOBT and FIT in the included studies.11 The false-positive rate was 1.22% and the false-negative rate was 0.55% for gFOBT (uncontrolled studies for all harms; very low-quality evidence). The rate of false-positive results for FIT ranged from 5.55% to 12.89%, depending on the threshold used for screening (100 ng/mL to 50 ng/mL). The rate of false-negative results ranged from 0.02% to 0.13%, depending on threshold values. The review11 did not identify any data on the levels of overdiagnosis associated with screening.
Detailed information on the different types of gFOBT and FIT, their test characteristics and cut-off points used by Canadian provinces can be found in Appendix 1. Provinces that elect to use gFOBT for screening may wish to consider using only high-sensitivity gFOBT. For FIT specifically, each individual laboratory should set its cut-off point based on the guidance from its provincial screening program.
Harms following flexible sigmoidoscopy were rare (intestinal perforation occurred in 0.001% of patients, minor bleeding in 0.05%, major bleeding in 0.009% and death in 0.015%).11
Harms of diagnostic colonoscopy (as a follow-up test for either positive FOBT or flexible sigmoidoscopy screening) include intestinal perforation (0.061% of patients), minor bleeding (0.27%), major bleeding (0.11%) and death (0.035%).11 The harms for diagnostic colonoscopy are based on all colonoscopies performed in symptomatic patients. Although important, distinguishing harms from therapeutic versus nontherapeutic colonoscopies was beyond the scope of the Evidence Review and Synthesis Centre’s systematic review and would not have influenced our recommendations.

Screening in adults aged 75 and older
We recommend not screening adults aged 75 years and older for colorectal cancer. (Weak recommendation; low-quality evidence)
The recommended age to stop screening is 75 years, based on reduced life expectancy in older groups as well as the included age groups in the RCTs identified in the systematic review11 (varied, but upper age groups included were 64, 74, 75 and 80 yr for gFOBT; and 64 and 74 yr for flexible sigmoidoscopy). Although no RCTs have shown improvement in colorectal cancer mortality or morbidity among adults over the age of 74, existing trials are underpowered to detect a clinically important difference in this population. However, given that incidence rises with age (Table 1), and that this recommendation is based on low-quality evidence, adults over 74 years of age who do not have illnesses that affect their quality of life and/or their lifespan may be less concerned with the lack of trials showing benefit or the potential harm. They should discuss screening with their primary care provider to determine their most appropriate screening option based on their personal values and preferences.

Screening using colonoscopy
We recommend not using colonoscopy as a primary screening test for colorectal cancer. (Weak recommendation; low-quality evidence)
Although colonoscopy may offer clinical benefits that are similar to or greater than those associated with flexible sigmoidoscopy, direct evidence of its efficacy in comparison with the other screening tests (in particular FIT) is lacking.11 Wait lists for colonoscopy are long in Canada and have increased over the years.31 Because of higher human resource requirements (requires a specialist such as a gastroenterologist) and greater potential for harms, the ongoing RCTs would have to show greater efficacy of colonoscopy (in comparison with other tests) before its routine use for screening could be recommended.
Only very low-quality evidence was available to assess the harms of screening colonoscopy. The harms include intestinal perforation (0.05% of patients), minor bleeding (0.08%), major bleeding requiring hospital admission (0.1%) and death (0.002%).11
This recommendation is weak, given the level of uncertainty over the effectiveness and harms of colonoscopy as a screening test. It reflects a relatively higher value placed on the lack of direct evidence from RCTs of incremental benefit for colonoscopy and on the opportunity costs of using colonoscopy for population screening. The recommendation places a relatively lower value on the indirect evidence suggesting that the clinical benefits of colonoscopy could outweigh its clinical harms. It also places a lower value on economic modelling. There are currently four trials underway investigating the mortality benefit of screening colonoscopy. These will be considered as the results become available.
Despite this recommendation, some patients may choose to undergo screening with colonoscopy. Based on the data from patients screened with flexible sigmoidoscopy and observational studies of colonoscopy, patients without evidence of colorectal cancer or its precursor polyps on colonoscopy should not be screened again (by any method) for 10 years.
When patients specifically request colonoscopy as a screening test, clinicians should discuss the evidence regarding FOBT or flexible sigmoidoscopy (where available) and help patients to make a decision that is consistent with their personal values and preferences, local availability and expected wait times.

Other screening tests
No RCT evidence was identified on the mortality benefits of screening with computed tomographic colonography, barium enema, digital rectal examination, serologic tests, fecal DNA testing or other tests, and therefore no recommendations are made for these screening tests. A recent study32 on multitarget stool DNA testing (including quantitative molecular assays for KRAS mutations, aberrant NDRG4 and BMP3 methylation, and β-actin, plus a hemoglobin immunoassay) suggests that this test is more sensitive than FIT but has an even higher false-positive rate, potentially leading to more harm from subsequent unnecessary tests.11


Considerations for implementation
The weak recommendation for screening people aged 50–59 years versus the strong recommendation for screening people aged 60–74 is based on the less favourable balance of benefits to harms for the former, and implies that the decision to be screened will require more discussion among people aged 50–59 years. The task force has produced decision aids to assist practitioners with such discussions (available at www.canadiantaskforce.ca/ctfphc-guidelines/2015-colorectal-cancer/clinician-recommendation-table). Screening will be more appropriate for patients aged 50–59 who are interested in a small absolute reduction in the risk of death from colorectal cancer and who are less concerned about the potential harms and inconvenience of testing. In contrast, patients aged 50–59 who are more concerned about harms and inconvenience could make a valid decision to defer screening until age 60 or older.
Fecal immunochemical testing is more sensitive and specific than both gFOBT and high-sensitivity gFOBT, and is the primary screening test in all provinces with the exception of Ontario and Manitoba.33 Alberta is the most recent jurisdiction to discontinue the use of gFOBT (as of January 2014) and is now using FIT exclusively.34 Given FIT’s increased sensitivity, screening programs could be designed to have a high cut-off to reduce the false-positive rate but still provide appropriate screening.
Limited access to flexible sigmoidoscopy may result in most Canadians being screened appropriately using FIT or gFOBT. However, patients who wish to be screened but prefer less frequent testing (every 10 yr), or are averse to stool testing with FOBT, may be more likely to choose flexible sigmoidoscopy rather than FOBT. Although flexible sigmoidoscopy is not frequently performed for screening in many jurisdictions, it may warrant further consideration because it can be completed in the same facilities as colonoscopy and using similar equipment, but without the requirement of a specialist, such as a gastroenterologist. As an example, primary care providers can refer patients for flexible sigmoidoscopy through Ontario’s Registered Nurse Flexible Sigmoidoscopy program.35 The UK government is also implementing a similar program at special screening centres in England aimed at adults aged 55 and older.36 In the event that any polyps are found, they are usually removed immediately.37
As noted, harms following flexible sigmoidoscopy are rare. However, although flexible sigmoidoscopy is less resource-intensive than colonoscopy, program planners would still need to consider the implications of establishing screening facilities, training of providers, the bowel preparation required by patients and the resources needed for flexible sigmoidoscopy as compared with FOBT.
Values and preferences
Three reviews and 20 primary studies about values and preferences related to colorectal cancer screening were identified in the systematic review.11 A Canadian survey about patients’ preferences38 indicated that invasiveness, level of preparation required and pain from the test were concerns. A US study39 revealed that patients’ highest priorities for screening were preventing cancer (55%), avoiding test adverse effects (17%), minimizing false-positive results (15%), and the combination of screening frequency, test preparation and test procedures (14%). When patients are choosing between different screening tests, sedation needs, perceived test accuracy, confidence in completing the test, bowel preparation and frequency of tests are factors that may influence their decision.

Suggested performance measures
Suggested performance measures include the proportion of people aged 50–59 years with whom colorectal cancer screening is discussed; the proportion of people aged 60–74 undergoing FOBT or flexible sigmoidoscopy at recommended intervals; interval cancers diagnosed after a negative screening test; harms of follow-up testing; and colorectal cancer incidence and mortality. We also suggest measuring use of screening colonoscopy and screening with gFOBT or flexible sigmoidoscopy in people aged 75 years and older.

Economic implications
The task force examined the cost-effectiveness of screening for colorectal cancer as a contextual question.11 The systematic review11 found two Canadian modelling studies,40,41 and the Canadian Partnership Against Cancer used the Cancer Risk Management Model (version 2.2)42 to run specific colorectal cancer screening scenarios on behalf of the task force as an ancillary analysis. Detailed information on the findings of the Canadian Partnership Against Cancer model can be found in Appendix 5, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.151125/-/DC1. The first economic evaluation40 concluded that both incidence and mortality from colorectal cancer were greatly reduced with the use of three screening strategies compared with no screening: low-sensitivity gFOBT and FIT performed annually as well as colonoscopy performed every 10 years. It also concluded that all screening strategies are cost-effective but that low-sensitivity FIT performed annually or colonoscopy performed every 10 years offered the best value in Canada.
The second economic evaluation41 concluded that screening with annual FIT with midtest performance characteristics (sensitivity 0.81, specificity 0.96) reduces the number of cancers in the lifetimes of 100 000 average-risk patients by 71% and the number of deaths from colorectal cancer by 74% while saving Can$68 per person, compared with no screening. Of note, the median accuracy for screening tests for colorectal cancer identified in the systematic review11 supporting this guideline (sensitivity 0.81, specificity 0.95) is in line with the midtest performance characteristics identified in this economic evaluation.


Other guidelines
The recommendations of the current guideline are consistent with those of the previous task force guideline, which recommended screening with either FOBT or flexible sigmoidoscopy.7 Provincial screening programs recommend screening with FOBT (most recommend FIT) at least every two years (Appendix 1), which is consistent with the current task force recommendation. No province currently recommends screening with flexible sigmoidoscopy. The US Preventive Services Task Force published recommendations in 200843 and recommended screening adults aged 50–75 with FOBT, flexible sigmoidoscopy or colonoscopy. An update of their 2008 guideline is currently underway28,44 (Table 2).
View this table:	View inline
	View popup



Table 2: Summary of recommendations for screening for colorectal cancer (grade of recommendation)




Gaps in knowledge
Trials investigating the mortality benefit of screening colonoscopy are underway (estimated completion dates indicated): The Northern-European Initiative on Colorectal Cancer (2026); Screening of Swedish Colons (SCREESCO) (2034); Barcelona (2021); and Colonoscopy Versus Fecal Immunochemical Test in Reducing Mortality From Colorectal Cancer (CONFIRM) (2027) (www.clinicaltrials.gov). Trials showing a mortality benefit of colonoscopy, fecal DNA assays and other tests are needed before they can be recommended for population-based screening. In addition, research about how to increase access to flexible sigmoidoscopy and colonoscopy in Canada would be useful to inform population-based screening with these tests. More data are needed on the effectiveness of FIT in all age groups, on all screening tests in populations under 60 or over 74 years of age and on the impact of screening on overdiagnosis and overtreatment. Monitoring for these harmful outcomes at a national level is recommended to address this research gap.

Conclusion
Screening for colorectal cancer with FOBT or flexible sigmoidoscopy reduces mortality from colorectal cancer, and the direct harms associated with these screening tests are minimal. We recognize that provincial screening programs do not include flexible sigmoidoscopy as one of their screening options. Administrators of these programs may wish to weigh the benefits versus cost implications of flexible sigmoidoscopy as compared with FOBT and explore alternative care providers trained in this procedure, such as nurse practitioners or family physicians, as well as screening facilities outside of hospitals.
The strong recommendation to screen people aged 60–74 years with gFOBT, FIT or flexible sigmoidoscopy indicates that primary care practitioners should offer screening to all patients in this age group. The weak recommendation to screen people aged 50–59 with gFOBT, FIT or flexible sigmoidoscopy indicates that a more nuanced discussion about harms and benefits will be required in this population. Similarly, in people aged 75 and older, primary care providers and patients should discuss individual screening preferences. Regardless of age, primary care providers should discuss the most appropriate choice of test with patients who are interested in screening, considering patient values and preferences as well as local test availability.
Key points	
Data from randomized controlled trials (RCTs) show that screening for colorectal cancer with guaiac fecal occult blood testing (gFOBT) or flexible sigmoidoscopy reduces the incidence of late-stage colorectal cancer and colorectal cancer mortality.

	
Although relative benefits of screening appear similar for older (60–74 yr) and younger (50–59 yr) people, the absolute benefits of screening are larger for the former because of the higher incidence of colorectal cancer.

	
Compared with gFOBT, fecal immunochemical testing has greater sensitivity with similar specificity; neither test appears to have direct substantial harms, except for harms due to follow-up investigations and therapy.

	
No RCTs have reported on the mortality benefit of screening colonoscopy, computed tomographic colonography, barium enema, digital rectal examination or fecal DNA testing.

	
Resources, test availability and patient preferences should be considered when choosing a screening test.
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