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Colon cancer is a leading cause of cancer-related morbidity 
and mortality in Canada. In 2009, it was estimated that 

approximately 22,000 Canadians would be diagnosed with 
colon cancer and 9100 would die from the disease (1). 

The burden of this malignancy can be reduced by preventing 
the development of cancer and by detecting established tumours 
at an earlier stage of development. The earlier the stage at which 
the cancer is detected, the better the prognosis.

The Canadian Association of Gastroenterology (CAG) and 
the Canadian Digestive Health Foundation published guide-
lines on colon cancer screening in 2004 (2). Since the publica-
tion of these guidelines, many advances have been made, 
thereby necessitating a review of the 2004 guidelines in the 
context of new technologies and clinical knowledge.

In addition to advances in colon cancer screening, three 
influential groups from the United States (US) have published 
their recommendations (3-5). Given the close geographical 
and cultural links between Canada and the US, it is appropriate 
for the 2004 Canadian guidelines to be reviewed in the context 
of current American recommendations. The present article 
is limited to recommendations for colon cancer screening for 

average-risk individuals (ie, those with no additional personal 
or familial risk factors for colon cancer, other than age older 
than 50 years). Recommendations for those with a family his-
tory of colon cancer or a personal history of colonic neoplasia 
will be addressed in a subsequent article. 

Methods
The CAG assembled a panel of gastroenterologists including 
researchers with epidemiology and methodology expertise 
involved in the delivery of health care related to colon cancer 
screening and prevention, as well as research and policy mak-
ing. Representation was available from each major geograph-
ical area of Canada – namely, the east, central, prairie and 
pacific regions.

A PubMed search of the English literature was performed 
using the search term “colon cancer screening guidelines”. The 
search extended from the date of publication of the Canadian 
guidelines in February 2004 to July 2010 (2). The three publi-
cations retrieved were discussed by the panel in the context of 
current technologies, clinical knowledge and the Canadian 
medical environment. 
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The Canadian Association of Gastroenterology and the Canadian 
Digestive Health Foundation published guidelines on colon cancer 
screening in 2004. Subsequent to the publication of these guidelines, 
many advances have occurred, thereby necessitating a review of the 
existing guidelines in the context of new technologies and clinical 
knowledge. The assembled guideline panel recognized three recent 
American sets of guidelines and identified seven issues that required 
comment from a Canadian perspective. These issues included, among 
others, the role of program-based screening, flexible sigmoidoscopy, com-
puted tomography colonography, barium enema and quality improve-
ment. The panel also provided context for the selection of the fecal 
immunochemical test as the fecal occult blood test of choice, and the 
relative role of colonoscopy as a primary screening tool. Recommendations 
were also provided for an upper age limit for colon cancer screening, 
whether upper endoscopy should be performed following a negative 
colonoscopy for a positive fecal occult blood test and when colon cancer 
screening should resume following negative colonoscopy.
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Le document de principes de la société canadienne de 
gastroentérologie sur le dépistage des personnes 
courant un risque moyen de cancer colorectal : 2010

L’Association canadienne de gastroentérologie et la Fondation canadienne 
pour la promotion de la santé digestive ont publié des lignes directrices sur 
le dépistage du cancer du côlon en 2004. Depuis la publication de ces lignes 
directrices, de nombreux progrès ont été réalisés, ce qui motive la révision 
des lignes directrices compte tenu des nouvelles technologies et des nou-
velles connaissances cliniques. Le groupe des lignes directrices a repéré 
trois récentes séries de lignes directrices américaines et découvert sept 
enjeux qui méritaient d’être commentés selon un point de vue canadien. 
Ces enjeux incluaient, entre autres, le rôle du dépistage d’après le pro-
gramme, la sigmoïdoscopie flexible, la coloscopie par tomodensitométrie, 
les lavements barytés et l’amélioration de la qualité. Le groupe a également 
fourni un contexte justifiant la sélection du test immunochimique fécal 
pour rechercher le sang occulte dans les selles et expliquant le rôle relatif 
de la coloscopie comme outil de dépistage primaire. Le groupe a également 
fait des recommandations au sujet d’une limite d’âge supérieure pour pro-
céder au dépistage du cancer du côlon, de l’exécution ou non d’une endos-
copie supérieure après une coloscopie négative découlant de sang occulte 
dans les selles et du moment de recommencer le dépistage de cancer du 
côlon après une coloscopie négative.
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suMMARy of GuideLines ReLeAsed by 
MAJoR us oRGAnizAtions sinCe 2004

Three major sets of guidelines from the following organizations 
were found: the US Preventive Services Task Force (USPSTF)  
(3), the American College of Gastroenterology (ACG) (4) and 
the US Multi-Society Task Force on Colorectal Cancer (5). The 
recommendations from these groups with regard to average-risk 
screening are summarized in Table 1.

Briefly, all three groups recommend that screening begin at 
50 years of age and that fecal occult blood testing (FOBT) be 
performed annually if that strategy is used. The ACG recom-
mends initiation of screening in African-Americans at 45 years 
of age.  

The US Multi-Society Task Force guidelines (5) recom-
mend that a variety of tools be used, and that the frequency of 
screening vary with the screening modality. The ACG rec-
ommends colonoscopy as the preferred strategy and, also, 
recommends computed tomography colonography (CTC) 
every five years over double-contrast barium enema if radio-
logical screening is used.  

The USPSTF differs from the other two groups in that it set 
an upper age limit for screening at 75 years (3), and concluded 
that there is insufficient evidence to recommend either CTC 
or fecal DNA testing.

issues And Questions ARisinG sinCe the 
Most ReCent CAG RevieW of CoLon 

CAnCeR sCReeninG (2004)
The CAG panel identified the following issues as barriers to 
placing the newer guidelines into a Canadian context: 

1. Should the colon cancer screening approach taken be that 
of opportunistic screening or programmatic population-
based screening?

2. What should be the diagnostic test choice of in 
programmatic colon cancer screening?

a. Should high-sensitivity guaiac-based FOBT 
(g-FOBT) or fecal immunochemical testing (FIT)  
be used in programmatic colon cancer screening? 

i. Should FOBT for programmatic colon cancer 
screening be performed annually or biennially? 

b. What is the role of flexible sigmoidoscopy (FS) in 
programmatic colon cancer screening? 

c. Should colonoscopy be recommended for population 
colon cancer screening? 

d. Does barium enema have a role in population colon 
cancer screening? 

e. What is the role of CTC in programmatic colon cancer 
screening? 

f. What is the role of fecal DNA testing in programmatic 
colon cancer screening? 

3. What are appropriate diagnostic procedures for 
opportunistic colon cancer screening?

4. Should there be an upper age limit beyond which colon 
cancer screening is not recommended?

5. Should upper gastrointestinal endoscopy be performed 
following a negative colonoscopy for a positive FOBT? 

6. When should colon cancer screening be resumed after a 
negative colonoscopy?

7. What is the role of quality improvement in colon cancer 
screening?

1. shouLd the CoLon CAnCeR sCReeninG 
AppRoACh tAKen be thAt of 

oppoRtunistiC sCReeninG oR of 
pRoGRAMMAtiC popuLAtion-bAsed 

sCReeninG?
Recommendation: 
•	 Colon	cancer	screening	in	Canada	should	be	delivered	

through	a	programmatic	regional	or	provincial	program. 

The Canadian health care system is based on a number of prin-
ciples including universal access to health care. Given the 
premise of universal access, the perspective of the CAG is a 
societal one. However, another reality of Canadian health care 
is the reduced number of health care workers and resources per 
capita compared with the United States. These realities of 
necessity will influence the choice of a population-based 
screening tool.

The International Agency for Research on Cancer defines 
an organized screening program as one that has the following 
features: an explicit policy with specified age categories, a 
method and interval for screening, a defined target population, 
a management team responsible for implementation, a health 
care team responsible for decisions and care, a quality assurance 

TABLE 1
Summary of recommendations of the United States Multi-Society Task Force on Colorectal Cancer (Multi-Society), the 
American College of Gastroenterology (ACG) and the United States Preventive Services Task Force (USPSTF) regarding 
age at initiation and tools that may be used for screening and frequency of screening

Multi-Society ACG USPSTF
Age, years 50 50 (African-American, 45) 50
Colonoscopy 10 years 10 years (preferred) 10 years
Flexible sigmoidoscopy 5 years 5–10 years 5 years + fecal occult blood test 

every 3 years
Double-contrast barium enema 5 years Replaced by computed tomography 

colonography 
Not addressed

Computed tomography colonoscopy 5 years 5 years Insufficient evidence
Guaiac fecal occult blood test (high sensitivity) Annual Annual Annual
Fecal immunohistochemical test Annual Annual Annual
Fecal DNA test Interval uncertain 3 years Insufficient evidence
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structure and a method for identifying cancer occurrence in the 
population (6). In contrast, opportunistic screening is per-
formed outside of a programmatic screening program and often 
delivered through fee-for-service reimbursement of physicians. 
Compared with opportunistic screening, programmatic screen-
ing focuses much greater attention on the quality of the screen-
ing process including the follow-up of participants. Thus, a key 
advantage of organized screening is that it provides greater 
protection against the harms of screening including over-
screening, poor quality and complications of screening, and 
poor follow-up of those who test positive. 

A critical appraisal (7) assessed the evidence for organized 
programmatic cancer screening by systematically evaluating 
the published literature from 1966 to 2002. Although there is a 
substantial body of literature on programmatic cancer screen-
ing, most studies are descriptive and, of those that are evalua-
tive, the focus is on components of the programs rather than 
the programmatic screening as a whole. For the relatively few 
studies that evaluated the effectiveness of programmatic versus 
opportunistic screening, most are from the Scandinavian coun-
tries and focus on cervical cancer screening. Madlensky et al (7) 
concluded that there is limited evidence (level II-2 and II-3) to 
directly support the effectiveness of programmatic cervical 
cancer screening, and level III evidence for other cancers. The 
promise of programmatic cancer screening is that they achieve 
better accessibility, quality, accountability and outcomes. Thus, 
the benefits of screening are maximized and harms are reduced. 
Clearly, further research is needed to determine whether pro-
grammatic screening delivers on this promise. For further com-
mentary on opportunistic screening, see section 3.

2. WhAt shouLd be the diAGnostiC test 
of ChoiCe in pRoGRAMMAtiC CoLoReCtAL 

CAnCeR sCReeninG?
a.	Should	 high-sensitivity	 g-FOBT	 or	 FIT	 be	 used	 in	 pro-

grammatic colon cancer screening? 
Recommendation: 
•	 FITs	 or	 high	 sensitivity	 guaiac-based	 FOBTs	 (g-FOBTs)	
should	be	used	for	screening	average-risk	individuals.	

•	 FIT	is	preferred.

This recommendation is based on several lines of evidence 
including high sensitivity, adherence, cost effectiveness and 
positive predictive value that support the superiority of FITs 
and high-sensitivity g-FOBTs over older, lower sensitivity 
g-FOBTs.

The effectiveness of FOBTs, even with lower sensitivity 
FOBTs, is well supported by large randomized controlled trials 
(RCTs) (8-10), systematic reviews (11) and economic evalua-
tions (12,13). A meta-analysis of g-FOBTs estimated a 15% 
reduction in colorectal cancer mortality from a program of 
biennial testing (14). Nonetheless, FITs and high-sensitivity 
g-FOBTs are more sensitive for detecting colorectal cancer 
than the g-FOBTs used in the published clinical trials (15). In 
four available cross-sectional studies (16-19) in which all indi-
viduals underwent both FIT and colonoscopy, the sensitivity 
for colorectal cancer ranged from 66% to 94%.

Adherence to screening is higher for FITs than for g-FOBTs. 
Two RCTs from the Netherlands (20,21) found an approxi-
mately 10% absolute increase in screening uptake with FITs 
compared with g-FOBTs. Higher uptake may be the result of 

fewer dietary restrictions, easier sample collection and/or fewer 
required samples with FITs. Hemoccult-Sensa (Beckman 
Coulter USA), which is a three-card test similar to Hemoccult-II 
(Beckman Coulter Canada), resulted in lower uptake com-
pared with FIT in one study (22). 

FIT is more cost effective that g-FOBT. In an economic 
analysis prepared for the Canadian Agency for Drugs and 
Technology in Health (12), FIT generated a greater gain in 
quality-adjusted life years and cost less than g-FOBT. 

The higher sensitivity tests often have a lower specificity 
than older g-FOBTs. This means that there will be more posi-
tive tests requiring diagnostic colonoscopy. However, because 
FIT detects more neoplastic lesions, the positive predictive 
value (the probability that a significant lesion will be found) is 
not diminished. The higher sensitivity of FIT combined with 
the greater test adherence results in a much higher detection 
rate for advanced adenomas and cancers. For example, in 
20,620 individuals randomly assigned to g-FOBT or FIT in the 
study by van Rossum et al (21), 145 advanced adenomas were 
ultimately detected in the FIT group compared with only 57 in 
the g-FOBT group. 

It is worth noting that there are several commercially avail-
able FITs. They vary in terms of the number of samples 
required, sampling procedures, processing methods and test 
characteristics. To achieve the results reported above, a FIT 
should have sensitivity of higher than 60% for colorectal can-
cer and require one or two stool samples. Automated tests have 
the advantage of being technician independent, supporting 
central processing of samples and allowing the threshold of a 
positive test to be changed to match available colonoscopy 
resources.

i.	 Should	FOBT	for	programmatic	colon	cancer	screening	
be	performed	annually	or	biennially?	

Recommendation: 
•	 FOBT	screening	for	colon	cancer	should	be	performed	

annually	or	biennially	depending	on	the	resources	
available	in	a	particular	jurisdiction.

All US guidelines recommend a yearly FOBT, which may be 
easier to perform as an add-on at the annual physical examina-
tion with primary care physicians. Although yearly testing 
likely has higher efficacy, this has been directly assessed in only 
one of the four RCTs of FOBTs for colon cancer screening (11). 
The Minnesota trial (10), which assessed an annual FOBT, 
used the Hemoccult test and rehydrated the majority of the 
returned test slides before developing them. Rehydration 
increases the sensitivity of the FOBT to detect colon cancer, 
but also markedly increases the number of false-positive tests 
and is, therefore, not recommended or routinely performed in 
clinical laboratories (23). 

Decision analyses using microsimulation models performed 
for the Health Canada’s committee in 2002 and for USPSTF in 
2008, suggested that annual FOBT screening would lead to 
increased life years gained compared with biennial screening; 
however, the resources required for annual screening are much 
greater than for biennial screening (13,24). This was demon-
strated in a decision analysis for the USPSTF (13). The number 
of life years gained increased from 198 to 227 per 1000 individuals 
who were screened between the ages of 50 and 75 years when 
annual instead of biennial FIT was performed; this was 
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accompanied by an increase in the number of colonoscopies 
from 2184 to 2949 performed during the lifetime of screening 
for these individuals. Similar results were found for Hemoccult 
Sensa using the test characteristics for nonrehydrated 
Hemoccult Sensa.

b.	What	is	the	role	of	FS	in	programmatic	colon	cancer	
screening? 

Recommendations:
•	 FS	for	colon	cancer	screening	should	be	offered	to	all	

average-risk individuals.
•	 The	interval	between	normal	sigmoidoscopies	should	be	

10 years or longer.

Several high-quality observational studies published over the 
past two decades (25-27) suggested that there is a long-term 
reduction in colon cancer incidence and mortality after FS. 
There are four ongoing RCTs of FS for colon cancer screening. 
The three European trials (28-30) are evaluating once per life-
time FS at approximately 60 years of age, and the US trial (31) 
is evaluating FS once every five years. Two of the European 
trials have recently published their initial results and the other 
trails are expected to report their results over the next year or 
so. The Norwegian Colorectal Cancer Prevention Trial 
(NORCCAP), which involves a smaller number of study sub-
jects than the United Kingdom (UK) and US trials, found a 
significant 59% reduction in colon cancer mortality after a 
median of six years of follow-up among individuals who under-
went FS, and a nonsignificant 27% reduction in the intention-
to-treat analysis (ie, including individuals who were randomly 
assigned to the FS arm of the trial, but did not undergo the 
test). More recently, after a median follow-up period of 11.2 years, 
the larger UK trial (28), reported a 31% reduction in colon cancer 
mortality in the intention-to-treat analysis, and a 43% reduction 
in colon cancer mortality in per-protocol analyses (adjusted for 
self-selection bias in the intervention group). The UK trial (28) 
also reported a 23% reduction in the incidence of colon cancer in 
the intention-to-treat analysis and a 33% colon cancer incidence 
reduction in the per-protocol analysis. 

The UK trial is currently the only RCT that has reported 
results of long-term follow-up after FS. To date, in this trial, 
there has been remarkably no attenuation in the beneficial 
effects of initial FS in the later years of follow-up. Indeed, the 
differences in cumulative colon cancer incidence and mortality 
between the intervention and control groups in the study con-
tinue to increase by the end of the follow-up period. This result 
is consistent with earlier observational studies that found no 
attenuation in effect after a follow-up period of as long as 10 to 
16 years after FS.  

The magnitude of reduction in colon cancer mortality 
reported in the two FS trials is greater than that reported with 
FOBTs in the earlier FOBT trials (11), and it is equivalent to 
or greater than the breast cancer mortality reduction with 
mammograms for breast cancer screenings in different age 
groups (14). Hence, the CAG recommends that provincial 
screening programs should consider adding FS to the program-
matic colon cancer screening. We recognize that this approach 
will require an expansion of endoscopy capacity, a change in 
the funding/reimbursement model for FS and consideration of 
introducing training for nonphysician endoscopists for FS (as is 
currently being piloted in Ontario). In this regard, a review for 

the Canadian Agency for Drugs and Technology in Health 
(32) found no difference in the performance of FS between 
appropriately trained nonphysician and physician endoscop-
ists. We recommend that Canadian provinces conduct pilot/
feasibility studies for FS through organized regional or provin-
cial programs; only such studies will be able to determine the 
acceptability of FS in Canada. 

c.	Should	colonoscopy	be	recommended	for	population-
based	colon	cancer	screening?

Recommendation: 
•	 Colonoscopy	is	not	recommended	for	population-based	

colon	cancer	screening	at	this	time.

There are no previous RCTs that evaluated efficacy and the 
risk-benefit of colonoscopy in the reduction of colon cancer 
incidence and mortality. Recently initiated trials are, however, 
underway, but will not report in the near future. 

There is considerable indirect evidence that colonoscopy is 
effective in reducing the incidence and mortality from colon 
cancer (33-38), and there is evidence for a reduction in cancer 
incidence and mortality when FS is used for screening (28,39). 
Therefore, it seems reasonable to assume that colonoscopy will 
be shown in RCTs to be at least as, if not more, effective as FS 
because colonoscopy does examine more segments of the colon 
(40). The results of colonoscopy cohort studies (39) suggest 
that an FS-only screening strategy would fail to detect 21% to 
65% of right-sided, advanced neoplasias.  

However, recent studies (2-4,33,41-43) have raised ques-
tions regarding the magnitude of incremental benefit of colon-
oscopy over FS when colonoscopy is performed in the usual 
clinical practice. The potentially limited effectiveness of 
colonoscopy in usual clinical practice for right-sided colon 
cancers is likely due to an interplay of the biology of the 
tumours and technical performance of colonoscopy. The non-
polypoid and serrated lesions, which are more common in the 
right colon and are endoscopically subtle, may be less often 
detected by certain endoscopists (6,44). Many right-sided 
lesions will not be detected by endoscopists who have low cecal 
intubation rates and by those who do not carefully and 
thoroughly evaluate the colon. 

In addition, colonoscopy requires greater skill than sigmoid-
oscopy, a more intensive bowel cleansing regimen and is more 
costly. It also requires more human resources, sedation and 
may incur a greater risk of complications including bleeding, 
perforation and death. Given the increased risk and costs of 
colonoscopy without currently demonstrated benefit over FS 
in usual clinical practice, colonoscopy is not recommended as 
a population-based strategy at this time.

d.	Does	barium	enema	have	a	role	in	population	colon	
cancer screening?

Recommendation: 
•	 Air-contrast	barium	enema	should	no	longer	have	a	role	

in population screening for colon cancer.

The role of air-contrast barium enemas appears to be diminishing. 
Many centres in Canada are slowly ‘phasing out’ their barium 
studies and have replaced them with computed tomography-
based imaging (40). With each passing year, trainees are less 
likely to be well trained in performing barium studies. Despite 
this, it is conceivable that, in some sites, barium studies may be 

?



 Average-risk colorectal cancer screening

Can J Gastroenterol Vol 24 No 12 December 2010 709

considered a proposed study for colon screening, particularly in 
the scenario of a failed colonoscopy. The limitations of double-
contrast barium enemas need to be recognized in this setting. 
Compared with CTC (even excluding polyps smaller than 6 mm 
in size), there are several studies including meta-analyses (45-47) 
that have demonstrated the inferiority of barium studies com-
pared with CTC. When compared with colonoscopy, air-
contrast barium enema has been demonstrated in prospective, 
tandem studies to be inferior. For lesions 10 mm in size or 
greater, the sensitivity of air-contrast barium enema was less 
than 50% compared with optical colonoscopy (48,49). In a 
similar fashion, a meta-analysis (50) comparing air-contrast 
barium enema with other modalities of radiological imaging 
and optical colonoscopy confirmed that air-contrast barium 
enema is inferior to both colonoscopy and CTC. Patient pref-
erence has also favoured other modalities over air-contrast 
barium enema (51), and the radiation dose may actually favour 
CTC (52). Overall, it appears that the lack of sensitivity of air-
contrast barium enema limits its usefulness, particularly in an 
era in which colonoscopy is widely available and CTC avail-
ability is expanding. For these reasons, we believe that air-
contrast barium enema has no role in screening average-risk 
patients for colon cancer.   

e.	What	is	the	role	of	CTC	in	programmatic	colon	cancer	
screening? 

Recommendation: 
•	 CTC	is	not	recommended	for	population	screening.	
•	 We	endorse	the	use	of	CTC	for	other	selected	cases. 

The advent of CTC has changed some of the management 
strategies for colon cancer screening. For primary screening in 
average-risk patients, a major issue is the sensitivity of CTC for 
polyps smaller than 6 mm. These polyps are not detected reli-
ably with this imaging modality. For this reason, the American 
College of Radiology (ACR) does not recommend reporting 
polyps that are 5 mm in size or smaller. In the case of a single 
polyp 6 mm to 9 mm in size, the ACR suggests a follow-up 
CTC in three years (53). For patients with three or more 
polyps 6 mm to 9 mm in size, or those with presumed advanced 
adenomas, an optical colonoscopy is recommended. If CTC is 
normal in an average-risk patient, repeat CTC in five years is 
recommended. These recommendations are based on data sug-
gesting a sensitivity of 85% to 93%, and a specificity of 97% for 
the detection of large polyps (10 mm or larger) and a sensitivity 
of 70% to 86%, and specificity of 86% to 94% for polyps 6 mm 
to 9 mm in size (54,55). 

There are several reasons why CTC is not presently appropri-
ate for generalized screening in Canada. First, patients with three 
or more adenomas (regardless of size) are considered to be high 
risk; this finding has been demonstrated to be a risk factor for 
future adenomatous polyps (56). Because polyps smaller than 
6 mm are not reported with CTC, the group of patients with 
three or more diminutive polyps would be missed entirely by 
CTC. A recent database analysis comparing CTC recommen-
dations from the ACR (57) demonstrated that 33% of all 
patients would be classified as normal when they had high-risk 
lesions using the ACR recommendations. 

Second, the suggested intervals for follow-up in patients with 
normal CTC results are shorter than those for optical colonos-
copy (five years versus 10 years, respectively). In Canada, similar 

cost requirements apply to colonoscopy and CTC (and both 
require full colonic preparation). For patients with normal 
studies, a repeat study every five years is twice as many proced-
ures as would be performed in the colonoscopy setting. This 
increases overall costs for screening procedures in those with 
normal studies as well as in those in whom polyps are found. 
This does not take into account patients with polyps requiring 
colonoscopy following their CTC. Decision analyses (58) 
have confirmed that overall costs are increased with the use 
of CTC when compared with other methods of colon cancer 
screening. 

Third, the issue of radiation risk is frequently raised with 
CTC. While there are different methods to calculate radia-
tion dose, most commonly, a CTC examination in an individ-
ual 50 years of age is believed to deliver an organ dose to the 
colon of 7 mSv to 13 mSv (65 mAs), which is estimated to add 
an additional 0.044% to the lifetime risk of colon cancer (59). 
For these reasons, the USPSTF believes that the evidence was 
insufficient to assess the benefits and harms of CTC as a 
screening modality for colorectal cancer (3). The ACG guide-
lines (60) also weighed in favour of colonoscopy over CTC. 

The use of CTC for selected indications is endorsed by the 
CAG. Completion rates for screening colonoscopy should 
exceed 95%; however, there will always be procedures that are 
difficult to complete. There are several options for these 
patients, although in the past, double-contrast barium enema 
was used by most institutions. With the gradual implementa-
tion of CTC and the presumed decrease in both training and 
performance of double-contrast barium enema, it seems reason-
able to consider using a CTC to ‘clear’ the colon of areas not 
endoscopically visualized. It should be recognized, however, 
that other options clearly include referral to expert centres 
where completion rates may be maximized by personal and 
equipment differences. The advent of balloon technology has 
created an environment in which many expert investigators 
can complete the vast majority of previously failed studies 
endoscopically, thereby providing a 10-year interval if viewed 
to be normal in this patient population. Other options under 
development include colon capsule endoscopy. However, con-
temporary comparative studies are limited. 

f.	What	is	the	role	of	fecal	DNA	testing	in	programmatic	
colon cancer screening?

Recommendation:
•	 Fecal	DNA	testing	is	currently	not	recommended	for	

programmatic colon cancer screening.

Fecal DNA testing for the detection of adenomas and colon 
cancer is based on the observation that DNA mutations 
occur as colonic tissue changes from normal to neoplastic. 
Progression through the normal tissue, to adenoma, to car-
cinoma sequence is characterized by multiple mutations, and 
current iterations of fecal DNA tests search for a panel of DNA 
changes rather than a single mutation. Successive genera-
tions of the test use different combinations of mutations in an 
attempt to optimize performance. The theoretical advantages 
of fecal DNA testing include its noninvasive nature, its ability 
to access the test regardless of geographical location, potentially 
greater sensitivity in the detection of proximal lesions and the 
ability to eventually screen the entire gastrointestinal tract 
(61). Two well-known studies have been performed comparing  

?
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fecal DNA tests to standard FOBT (62). Outcomes included 
polyp detection, cancer detection and screen-relevant neo-
plasia (defined as early-stage cancer, high-grade dysplasia or 
adenomas larger than 1 cm). Test performance was similar in 
sensitivity and specificity to that of FOBT. This has led to the 
endorsement of  fecal DNA testing as a screening tool by both 
the Multi-Society Task Force on Colorectal Cancer and the 
ACG. Nonetheless, uncertainty remains over timing intervals 
for screening and how to proceed in patients with a positive 
fecal DNA test and negative colonoscopy. Moreover, cost is 
greater compared with FOBT, and evidence of the performance 
and efficacy of fecal DNA testing in population-based trials is 
lacking. Pending the answers to these questions and the results 
of such a trial, combined with the fact that no fecal DNA test 
has been approved by Health Canada nor are these tests com-
mercially available in Canada, we do not recommend that fecal 
DNA testing be used as a first-line screening tool. 

3. WhAt ARe AppRopRiAte options foR 
oppoRtunistiC CoLon CAnCeR sCReeninG?
Recommendations:
•	 FOBT	(preferably	FIT),	FS	and	colonoscopy	are	all	

appropriate options for opportunistic colon cancer 
screening.

•	 CTC	is	not	recommended	for	opportunistic	screening.
•	 Opportunistic	screening	should	be	performed	in	

accordance	with	the	quality	standards	applicable	to	
population screening programs.

While programmatic colon cancer screening is being developed 
in most provinces, and the CAG supports programmatic 
screening approaches, we recognize that much of the current 
colon cancer screening in Canada occurs outside of program-
matic screening programs. Opportunistic screening using a 
variety of screening tools may be appropriate due to patient 
preferences and if resources permit. With regard to individual 
screening, therefore, individual patients and individual 
physicians may make different choices as to the screening tool 
they use. Local health care environments may allow for the 
deployment of screening methods that may not be practicable 
on a population basis. The evidence that supports the use of 
FOBT and FS is also applicable to the use of these modalities 
in opportunistic screening, while the evidence supporting the 
recommendation for colonoscopy is summarized above.

4. shouLd theRe be An uppeR AGe LiMit 
beyond WhiCh CoLon CAnCeR sCReeninG 

is not ReCoMMended? 
Recommendation: 
•	 Programmatic	colon	cancer	screening	of	adults	should	

cease at 75 years of age. 
•	 A decision to screen individuals 76 to 85 years of age 

should	be	made	on	an	individual	basis.	
•	 Individuals	older	than	85	years	of	age	should	not	be	

screened.
Colon cancer screening involves a trade-off between risks and 
benefits. The risks of screening include complications related 
to bleeding, perforation and cardiorespiratory events. The risk 
of adverse events related to follow-up colonoscopy increases 
with increasing age (63). The primary benefits of screening 

relate to the number of life-years saved. This decreases with 
increasing age as the number of potential future years decrease 
and, conversely, the cost per life-year saved by screening 
increases. The additional benefit to individuals who have been 
enrolled in a screening program of extending the program 
beyond 76 years of age is not favourable (15). Thus, the CAG 
position mirrors that of the USPSTF (3) in that programmatic 
screening should cease at 75 years of age. However, individual 
consideration and judgement should be exercised, and there 
may be circumstances in which routine or opportunistic 
screening above this age is reasonable. This is particularly 
applicable to individuals older than 75 years of age who have 
not been screened previously. 

5. shouLd uppeR GAstRointestinAL 
endosCopy be peRfoRMed foLLoWinG A 
neGAtive CoLonosCopy foR A positive 

fobt? 
Recommendation: 
•	 Upper	endoscopy	is	not	required	in	every	case	of	

negative colonoscopy and positive fobt. A decision to 
perform	upper	endoscopy	should	be	based	on	clinical	
judgment	and	individualized	to	patient	history	and	
findings.

In screening programs, up to 50% of cases with positive FOBT 
results will have negative findings at colonoscopy (64). 
Assuming a colonic lesion was not missed, it is possible that the 
source of blood loss arises from the upper gastrointestinal tract 
or small intestine. Upper gastrointestinal sources of blood loss 
could be the initial presentation of malignancy or other pathol-
ogy requiring treatment. However, further investigation of 
FOBT positive/colonoscopy negative cases will subject asymp-
tomatic screen participants to additional invasive investiga-
tions and dramatically increase the endoscopy resources needed 
for a screening program. A recent systematic review on this 
issue (65) found that gastroscopy had a low diagnostic yield for 
upper gastrointestinal cancer (1% or less) and that the yield for 
detecting nonmalignant findings potentially contributing to a 
positive FOBT was 11% to 21%. The authors suggested that 
the current body of evidence was insufficient to recommend 
for or against routine esophagogastroduodenoscopy as a 
means of detecting gastric or esophageal cancers for patients 
who are FOBT positive/colonoscopy negative participating in 
a population-based colorectal cancer screening program. 
They also believed that the decision to perform esophagogas-
troduodenoscopy should be individualized and based on clinical 
judgment of other indications for esophagogastroduodenoscopy. 

One of the stated advantages of FIT is that it may reduce 
the number of positive stool tests resulting from upper gastroin-
estinal blood loss because the globin portion of the hemoglobin 
molecule is degraded during transit through the gastrointes-
tinal tract. Using this test may reduce the number of positive 
stool tests secondary to upper gastrointestinal lesions. 

6. When shouLd CoLon CAnCeR 
sCReeninG be ResuMed AfteR A neGAtive 

CoLonosCopy?
Recommendation: 
•	 Following	a	negative	colonscopy	investigation	for	a	

positive	FOBT,	individuals	should	return	to	an	
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average-risk	pathway	with	screening	resumed	in	 
10 years or longer.

It is assumed that a negative colonoscopy provides a protective 
effect against the downstream development of colorectal can-
cer for up to 10 years. This assumption is based on indirect 
evidence arising from what is known about the natural history 
of the colonic adenomatous polyp and from cohort observa-
tional studies in patients undergoing colonoscopic polypec-
tomy (33,36,38,66). Additional observational studies with 
scheduled repeat colonoscopy have also demonstrated a low 
five-year risk of developing advanced neoplasia after a baseline 
high-quality colonoscopy (67,68). As well, a recent FS screen-
ing trial (28) demonstrated a long-term protective effect 
extending beyond 10 years. Given this evidence, the CAG 
recommends that average-risk screen participants who have 
negative findings at colonoscopy do not require colon cancer 
screening for the subsequent 10 years unless new bowel symp-
toms develop.

7. WhAt is the RoLe of QuALity 
iMpRoveMent in CoLon CAnCeR 

sCReeninG?
Recommendation: 
•	 The	CAG	recommends	that	all	programmatic	colon	

cancer screening and opportunistic screening activity 
operate	within	established	quality	assurance	standards.

Regardless of whether screening is performed within programs 
or is opportunistic, it is extremely important to document 
high-quality performance of any colon cancer screening activ-
ity. Several recent studies (43,63,69,70) have suggested that 
there is a significant variation in colonoscopy outcomes that is 
dependent on the endoscopist performing the index colonos-
copy. The individual endoscopist can be a more important 
predictor of detecting adenomas than even the demographics 
of the individual undergoing the colonoscopy (71). Therefore, 
the CAG believes that it is extremely important for all endos-
copists to record and monitor their outcomes and participate in 
quality assurance programs, regardless of whether colon cancer 
screening is performed through organized programs or oppor-
tunistically. The emphasis on quality must be higher for colon 
cancer screening because screening is performed on asymptom-
atic individuals. The emphasis on quality also must be higher 
for colonoscopy performance given the wide variation in 
colonoscopist-dependent colonoscopy outcomes. 

To reduce mortality from colon cancer in the population, 
a screening program must be able to provide screening tests of 
adequate sensitivity to detect early colon cancers and, prefer-
ably, advanced adenomas. The program must have effective 
strategies to ensure that the target population accepts and uses 
the screening services offered. Screening programs must also 
strive to minimize any serious adverse effects, including com-
plications from colonoscopy. As part of their quality assurance 
programs, screening programs should identify and measure 
key quality indicators on a regular basis. Key quality indica-
tors for colonoscopy have been defined by a joint American 
Society of Gastrointestinal Endoscopy/American College of 
Gastroenterology Task Force on Quality in Endoscopy (72). 
At minimum, endoscopists should measure their cecal intuba-
tion rate, adenoma detection rate and serious complication 

rate (perforation, postpolypectomy hemorrhage), and compare 
their performance with published benchmarks. The CAG 
recommends that all endoscopists providing colonoscopy as a 
primary colon cancer screening test or as a diagnostic follow-up 
test after an alternative screening test such as an FOBT, should 
participate in an organized continuous quality improvement 
program. In the absence of such a program, endoscopists should 
perform self-assessment audits of their colonoscopy perform-
ance by measuring key quality indicators. The ability to mon-
itor all aspects of quality is a major advantage of programmatic 
as opposed to opportunistic screening. The CAG is actively 
involved in an endoscopy quality assurance program. The 
principles and methodology of this program are applicable to 
the colon cancer screening programs that are being developed 
by the provinces. The delivery of a high-quality screening 
program has a broader focus than endoscopy, and involves 
many other aspects of the health care system including pathol-
ogy, radiology, surgery and oncology services. The CAG and 
Canadian gastroenterologists should play an active part in 
promoting quality-based principles as screening programs are 
developed in their areas. 

ConCLusion
The weight of medical evidence is clearly in support of colon 
cancer screening. The CAG believes that this preventive 
health strategy is now part of the standard of care in Canada 
for individuals 50 to 75 years of age (see Appendix for a 
summary of the CAG recommendations). Ideally, colorectal 
cancer screening should be performed as part of an organized 
population-based program. These initiatives are beginning to 
appear in some regions of the country; however, much work 
remains to be completed to extend the benefits of screening to 
all Canadians.
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APPENDIX: SUMMAry oF rECoMMENDATIoNS

1. Should the colon cancer screening approach 
taken be that of opportunistic screening or 
programmatic population-based screening?

Recommendation: Colon cancer screening in Canada 
should be delivered through a programmatic 
regional or provincial program. 

2. What should be the choice of diagnostic in 
programmatic colon cancer screening?
 a. Should high sensitivity guaiac or fecal 

immunochemical testing be utilized in 
programmatic colon cancer screening? 

Recommendation: Fecal immunochemical or high 
sensitivity guiaic-based fecal occult blood testing 
(FOBT) should be used for screening average 
risk individuals. Fecal immunochemical testing is 
preferred.
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i. Should FoBT for programmatic colon cancer 
screening be performed annually or biennially? 

Recommendation: FOBT screening for colon cancer 
should be performed at least every two years. FOBT 
is an acceptable alternative option depending on the 
resources available in a particular jurisdiction

b.	What	is	the	role	of	flexible	sigmoidoscopy	in	
programmatic colon cancer screening?

Recommendation: Flexible sigmoidoscopy for colon 
cancer screening should be offered to all average-
risk individuals. The interval between normal 
sigmoidoscopies should be 10 years or longer.

c. Should colonoscopy be recommended for 
population colon cancer screening?

Recommendation: Colonoscopy is not recommended 
for population screening at this time.

d. Does barium enema have a role in population 
colon cancer screening? 

Recommendation: Air-contrast barium enema should no 
longer have a role in population screening for colon 
cancer.

e. What is the role of computed tomography 
colonography (CTC) in programmatic colon 
cancer screening? 

Recommendation: CTC is not recommended for 
population screening. We endorse the use of CTC for 
other selected cases.    

f. What is the role of fecal DNA in programmatic 
colon cancer screening? 

Recommendation: Fecal DNA testing is currently not 
recommended for programmatic screening.

3. What are appropriate diagnostic procedures for 
opportunistic colon cancer screening?

Recommendation: FOBT (preferably fecal 
immunochemical testing), flexible sigmoidoscopy, 

and colonoscopy are appropriate for opportunistic 
colon cancer screening. CTC is not recommended for 
opportunistic colon cancer screening. Opportunistic 
screening should be performed in accordance 
with the quality standards applicable to population 
screening programs.

4. Should there be an upper age limit beyond which 
colon cancer screening is not recommended?

Recommendation: Programmatic screening of adults 
should cease at 75 years of age. A decision to screen 
individuals 76 to 85 years of age should be made on 
an individual basis. Individuals older than 85 years of 
age should not be screened.

5. Should upper gastrointestinal endoscopy be 
performed following a negative colonoscopy for a 
positive FoBT? 

Recommendation: Upper endoscopy is not required 
in every case when a negative colonoscopy is the 
result of a positive FOBT. A decision to perform upper 
endoscopy should be based on clinical judgment and 
individualized to patient history and findings. 

6. When should colon cancer screening be resumed 
after a negative colonoscopy?

Recommendation: Following a negative colonoscopy 
for positive FOBT, individuals should return to an 
average-risk pathway, with screening resumed in  
10 years.

7. What is the role of quality improvement in colon 
cancer screening?

Recommendation: The CAG recommends that all 
programmatic colorectal cancer screening programs 
and opportunistic screening activity operate within 
established quality assurance standards.
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