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Abstract
AIM
To summarize and compare worldwide colorectal cancer 
(CRC) screening recommendations in order to identify 
similarities and disparities.

METHODS
A systematic literature search was performed using 
MEDLINE, EMBASE, Scopus, CENTRAL and ISI Web of 
knowledge identifying all average-risk CRC screening 
guideline publications within the last ten years and/or 
position statements published in the last 2 years. In 
addition, a hand-search of the webpages of National 
Gastroenterology Society websites, the National Guide-
line Clearinghouse, the BMJ Clinical Evidence website, 
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Google and Google Scholar was performed. 

RESULTS
Fifteen guidelines were identified. Six guidelines were 
published in North America, four in Europe, four in Asia 
and one from the World Gastroenterology Organiza-
tion. The majority of guidelines recommend screening 
average-risk individuals between ages 50 and 75 using 
colonoscopy (every 10 years), or flexible sigmoidoscopy 
(FS, every 5 years) or fecal occult blood test (FOBT, 
mainly the Fecal Immunochemical Test, annually or 
biennially). Disparities throughout the different guidelines 
are found relating to the use of colonoscopy, rank order 
between test, screening intervals and optimal age 
ranges for screening. 

CONCLUSION
Average risk individuals between 50 and 75 years 
should undergo CRC screening. Recommendations 
for optimal surveillance intervals, preferred tests/test 
cascade as well as the optimal timing when to start 
and stop screening differ regionally and should be 
considered for clinical decision making. Furthermore, 
local resource availability and patient preferences are 
important to increase CRC screening uptake, as any 
screening is better than none.

Key words: Guidelines; Systematic review; Fecal occult 
blood test; Fecal immunochemical test; Colonoscopy; 
Colorectal cancer; Screening; Flexible sigmoidoscopy
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Core tip: To our knowledge, this is the first systematic 
review comparing global colorectal cancer (CRC) screening 
guidelines for average risk individuals, aiming to highlight 
similarities and discuss areas of controversy. It is well 
established that screening reduces CRC incidence and 
mortality, however there are regional differences when it 
comes to implementing such screening. Moreover, several 
guidelines have been published or updated recently. 
Our review showed that average-risk individuals should 
undergo CRC screening from age 50 to 75, using guaiac-
based fecal occult blood test, fecal immunochemical test, 
flexible sigmoidoscopy or colonoscopy.

Bénard F, Barkun AN, Martel M, von Renteln D. Systematic 
review of colorectal cancer screening guidelines for average-risk 
adults: Summarizing the current global recommendations. World 
J Gastroenterol 2018; 24(1): 124-138  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v24/i1/124.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v24.i1.124

INTRODUCTION
According to the World Health Organization, colorectal 
cancer (CRC) is the third most common cancer diag
nosed among men, and the second most common in 

women[1]. CRC screening of averagerisk individuals 
decreases CRC incidence and mortality. Available CRC 
screening modalities include fecal occult blood testing 
(FOBT) that can either be guaiacbased (gFOBT) or 
immunochemical (FIT). Research including randomized 
controlled trials has shown that annual FOBT reduces 
CRC mortality by approximately 30%[28], whilst 
both annual and biennial FOBT screenings reduce 
CRC incidence[9]. However, those reductions can be 
obtained only if a positive FOBT is followed by more 
invasive investigations such as colonoscopy. Flexible 
sigmoidoscopy (FS) has shown to decrease CRC 
incidence by 30% and CRCrelated mortality by 50%[10]. 
Colonoscopy is often referred to as the CRC screening 
gold standard because it allows an examination of the 
complete colon and it can remove precancerous polyps 
immediately. However, whilst randomized controlled 
trials (RCTs) demonstrated that FS screening reduces 
CRC incidence and mortality[10,11], similar highquality 
evidence is lacking for screening colonoscopy. Other 
potential screening methods include double cont
rast barium enema (DCBE), CT colonography, video 
capsule colonoscopy and stool DNA (sDNA) testing. 
However, their exact respective roles in CRC screening 
remain even less well recognized. Several guidelines 
on CRC screening have recently been updated[1215]. 
This systematic review provides an overview over the 
current guidelines and discusses areas of uncertainty 
and controversy amongst them.

MATERIALS AND METHODS
Search strategy
Computerized medical literature searches were initiated 
from January 2007 to September 2017 using MEDLINE, 
EMBASE, Scopus, CENTRAL and ISI Web of knowledge. 
The selection of articles utilized a combination of MeSH 
headings and controlled vocabulary adapted to each 
databases related to (1) colorectal cancer; and (2) guide
line (or recommendations, or position statement or 
consensus). Recursive searches and crossreferencing 
were also carried out using a “similar articles” function; 
hand searches of articles were identified after an initial 
search. We included all fully published adult human 
studies in English. In addition, we performed a hand
search of the webpages of National Gastroenterology 
Society websites (the complete list of screened societies 
is available in Appendix 1), the National Guideline 
Clearinghouse, the BMJ Clinical Evidence website, 
and Google and Google Scholar to identify relevant 
publications. Two authors independently performed 
searches, with a third available to resolve disagreements 
in citation selection.

Trial selection and study population
Selection criteria included guidelines, consensus 
recommendations or position statements that include 
specific recommendations for CRC screening in 
averagerisk (asymptomatic, with no personal nor 
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family history) individuals. Exclusion criteria were: 
Guidelines (or consensus) publications older than 
ten years, position statements older than 2 years, 
articles reporting only on national colorectal screening 
programs [i.e., Association of Coloproctology of Great 
Britain and Ireland (ACPGBI)] without issues actual 
guideline or consensus recommendations, and articles 
that were only reviewing existing guidelines or current 
screening practice, guidelines addressing only scree
ning for moderate and/or highrisk population, older 
versions of an existing guideline, society guidelines 
that issue identical recommendations to multisociety 
or national guidelines or guidelines that were only 
published incomplete [i.e., Australian Government 
NHMRC guidelines]. In case of an existing national 
guideline, more regional guidelines for that given 
country were excluded, as were guidelines or position 
papers addressing only one screening modality, 
guidelines or position papers providing only combined 
recommendations for averagerisk and moderate/high
risk populations [i.e., such as the Gastroenterological 
Society of Australia’s (GESA) guidelines[16]], and 
publications in languages other than English. The 
British[17] and the New Zealand[18] guidelines were both 
excluded because they only issued recommendations 
for moderate to highrisk individuals and no specific 
guidelines for average risk individuals.

RESULTS
Included recommendations
The systematic database search yielded 1360 records 
and nine additional records were identified by hand 
searching. Overall, 1369 records were screened. 
From these, fortysix full texts were identified and 
screened further. Fifteen guidelines corresponding to 
the selection criteria were included in this systematic 
review (Figure 1).

Current guidelines follow as: 
North America
Six guidelines were published in North America. A 
summary and their respective ratings of evidence are 
shown in Table 1. 

American College of Gastroenterology (ACG, 
2009): The ACG guidelines distinguishes prevention 
tests from detection tests[19]. Prevention tests, such as 
FS, colonoscopy and CT colonography, allow physicians 
to identify cancer and precursor lesions, whereas 
detection tests (fecal tests) have low sensitivity for 
adenomatous polyp detection and lower sensitivity 
than prevention tests for cancer. The preferred 
screening test recommended by ACG is colonoscopy, 
repeated every 10 years, starting at age 50 (strong 
recommendation, moderatequality evidence) except 
for African Americans in whom screening should start 

at age 45 instead of age 50 (weak recommendation, 
low or very lowquality evidence). No upper age limit is 
recommended. However, if colonoscopy is not an option 
because of unavailability or individual preference, 
another prevention test, such as FS, repeated every 
510 years (weak recommendation, moderatequality 
evidence) or CT colonography, repeated every 5 years 
(strong recommendation, low or very lowquality evid
ence) is suggested. If the individual declines prevention 
tests, a detection test should be offered. The preferred 
detection test is annual FIT (strong recommendation, 
moderatequality evidence), but alternatives are annual 
Hemoccult Sensa (gFOBT) (strong recommendation, 
moderatequality evidence) or sDNA testing every 
3 years (weak recommendation, moderatequality 
evidence). 

American College of Physicians (ACP, 2015): The 
ACP recommends screening for individuals between 50 
to 75 years[20], using one of four suggested modalities: 
“highsensitivity FOBT” or FIT (annually), FS every 5 
years, colonoscopy every 10 years, or a combination 
of “highsensitivity” FOBT/FIT (every 3 years) and FS 
(every 5 years). The ACP does not favor any one of 
these tests over another. According to this position 
statement, individuals 75 years or older and people 
with a life expectancy less than ten years should not 
undergo screening.

US Preventive Services Task Force (USPSTF, 
2016): The USPSTF, an independent panel of experts, 
recommends screening averagerisk individuals from 
age 50 to 75 (grade A recommendation)[13]. It is es
timated that the benefit risk ratio decreases after 
age 75, especially in individuals with prior screening 
history. However, a healthy individual aged 76 to 85 
without previous screening will likely benefit from 
screening[13]. For individuals between 76 to 85 years, 
screening is defined as a personal decision (grade 
C recommendation). No ranking was established 
among screening tests, since the USPSTF’s goal is to 
maximize overall screening uptake, no matter which 
test is employed. It is mentioned that all screening 
tests have certain advantages and limitations and no 
one screening test has been identified to be superior to 
all others. Therefore, individuals undergoing screening 
should be allowed to choose their preferred screening 
option amongst the following options: annual high
sensitivity gFOBT, annual FIT, sDNA test every 1 to 3 
years, FS every 5 years, colonoscopy every 10 years, 
CT colonography every 5 years, or a combination of FS 
every 10 years with annual FIT.  

Canadian Task Force on Preventive Health Care 
(CTFPHC, 2016): The CTFPHC, comprised of an 
independent group of experts, recommends screening 
individuals aged 60 to 74, using gFOBT or FIT every two 
years, or FS every 10 years (strong recommendation, 
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likely benefit from screening are those who have not 
had a prior screening test. No preferred screening test 
is recommended, but different options are suggested, 
all are recognized as appropriate, however, some 
are based on highlevel evidence, and identified as 
category 1, while others are recommended based on 
lowlevel evidence (category 2A; Table 1). Screening 
recommendations include colonoscopy every 10 years 
(category 2A), annual high sensitivity gFOBT (category 
1) or FIT (category 2A), sDNA test every 3 years 
(category 2A), FS every 5 to 10 years (category 1), FS 
every 5 to 10 years combined with gFOBT/FIT at year 
3 (category 2A), and CT colonography every 5 years 
(category 2A)[15]. These guidelines also mention that 
FIT is more sensitive than gFOBT.

United States Multi-Society Task Force of Co-
lorectal Cancer Guidelines (2017): The working 
group of experts, representing the American College 
of Gastroenterology, the American Gastroenterological 
Association and the American Society for Gastrointes
tinal Endoscopy, recommends screening averagerisk 
individuals starting at age 50 (strong recommendation; 
highquality evidence), except for African Americans, 
in which screening should start at age 45 (weak recom
mendation; verylowquality evidence)[21]. Screening 
should be interrupted at age 75 in individuals with 
negative prior screening or when life expectancy does 
not exceed 10 years (weak recommendation; low

moderatequality evidence)[12]. Individuals aged 50 
to 59 can get screened, using the same modalities 
(weak recommendation, moderatequality evidence), 
however the benefit-harm ratio might be less favorable 
in this age group. According to CTFPHC, individuals 
between ages 50 and 59 can decide to defer screening 
until 60. Hence personal concerns and preferences 
should be discussed. Screening individuals beyond 75 
is not recommended (weak recommendation, low
quality evidence), based on the absence of randomized 
controlled trials (RCTs) showing a reduction in CRC 
mortality and morbidity in this age group. The CTFPHC 
recommends against colonoscopy for screening (weak 
recommendation; lowquality evidence), based on the 
lack of high-quality evidence proving its efficacy when 
compared to other screening tests. Indeed, even if 
colonoscopy might provide benefits that are equivalent 
or greater to those obtained with FS, it requires a 
greater amount of resources and carries an increased 
risk of complications. However, if an individual prefers 
undergoing a colonoscopy, it can be considered[12]. 

National Comprehensive Cancer Network - 
(NCCN Guidelines, 2017): The working group 
suggests screening averagerisk individuals starting 
at age 50. For individuals aged 76 to 85, screening is 
recommended as an individual decision, depending 
on overall health status and comorbidities in these 
individuals. Subjects in this age category who most 

Records identified through 
database searching

(n  = 1360)

Additional records identified 
through other sources

(n  = 9)

Records after duplicates removed
(n  = 1369)

Records screened
(n  = 1369)

Records excluded
(n  = 1323)

Full-text articles assessed 
for eligibility

(n  = 46)

Studies included in 
qualitative synthesis

(n  = 15)

Full-text articles excluded, with reasons (n  = 31)

•   8 Not colorectal cancer screening

•   9 Not guideline (last 10 years) or consensus or position statement (last 2 years)

•   5 Not most recent guideline/update available

•   4 No specific recommendations for average risk individuals

•   3 Not in English

•   1 Guideline published only as draft

•   1 Guideline only addressing single screening modality
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should be based on a subject’s health with associated 
comorbidities. Here too, the guideline distinguish
es cancer prevention (colonoscopy, sigmoidoscopy, 
CTcolonography, capsule endoscopy) from cancer 
detection (FOBT, genetic stool tests) tests. Colonoscopy 
is recommended as gold standard, and should be 
repeated every 10 years (grade B recommendation; 
3b level of evidence). Based on indirect evidence, 
colonoscopy is recommended as the most specific and 
sensitive screening test for the detection of cancer 
and adenomas. If an individual refuses colonoscopy, 
FS should be offered every 5 years (grade B re
commendation; 2b level of evidence), combined to 
an annual FOBT for assessment of the proximal colon 
(grade B recommendation; 3b level of evidence). 
Because a positive FOBT needs to be followed up with 
a complete colonoscopy, any annual FOBT should 
be completed before the associated FS in order to 
avoid unnecessary FS. FOBT alone is recognized as 
an effective screening test, and should be repeated 
annually rather than once every two years (1b level 
of evidence) in individuals refusing colonoscopy 
(this recommendation is identified as good clinical 
practice). There exist a variety of FIT modalities offered 
in Germany with greatly varying specificities and 
sensitivities, making it difficult to favor FIT as a blanket 
statement over gFOBT. However, a given FIT test 
could replace gFOBT if its given specificity has been 
shown to be greater than 90%, while also exhibiting a 
high sensitivity (grade 0 recommendation; 3a level of 
evidence). Genetic stool tests were not recommended 
for CRC screening, because of insufficient data (grade 
B recommendation; respectively 3b and 4 levels of 
evidence). Radiologic screening modalities such as CT 
and MRcolonography were not recommended, but 
could be used in case of an incomplete colonoscopy in 
an individual requesting a complete colon examination 
(grade B recommendation; 3b level of evidence)[24]. 

Spanish Society of Medical Oncology (SEOM, 
2014): The Spanish Society of Medical Oncology 
recommends screening for averagerisk individuals 
between ages 50 and 74. Biennial FOBT is recom
mended based on highquality evidence (grade A) with 
FIT considered as the preferred test. As alternative 
to FIT, annual or biennial highsensitivity gFOBT, FS 
repeated every 5 years or colonoscopy repeated every 
10 years can be used (grade B quality of evidence). 
Based on moderatequality evidence (grade B), the 
SEOM recommends against using a combination of FS 
and gFOBT. It also recommends against the use of CT 
colonography until sufficient data become available 
(grade B quality of evidence)[25]. 

Scottish Intercollegiate Guidelines Network 
(Healthcare Improvement Scotland, 2016): 
According to the Scottish Intercollegiate Guidelines 
Network the most appropriate tool for population 

screening is a quantitative FIT (grade A recommen
dation). Although no specific fecal hemoglobin con
centration cutoff is identified, the working group 
suggests using a cutoff value that is higher than the 
sensitivity of gFOBT. The guidelines state FS has been 
proven to be an efficacious screening test, perhaps 
more so than FIT, but its effectiveness is unproven if 
offered to the Scottish population and it is therefore 
not recommended; neither are colonoscopy nor CT 
colonography[14]. The guideline does not specify an age 
range nor surveillance intervals following a negative FIT.  

Asia
Four different Asian guidelines were included in this 
systematic review. Guideline recommendations from 
Asia and methodology for rating of evidence are sum
marized in Table 3.  

Korean Guidelines for Colorectal Cancer Scree-
ning and Polyp Detection (2012): The Korean 
MultiSociety Task Force recommends screening for 
averagerisk individuals starting at age 50 (strong 
recommendation; lowquality evidence)[26]. No upper 
age limit is identified. Colonoscopy is the preferred 
screening test (strong recommendation; lowquality 
evidence), and should be repeated every 5 years (weak 
recommendation; very lowquality evidence). FOBT is 
another recommended option (strong recommendation; 
moderatequality evidence), but FIT should be used 
rather than gFOBT because of higher specificity, 
convenience and compliance (strong recommendation; 
lowquality evidence). Other screening tests such as 
CT colonography (strong recommendation; lowquality 
evidence) and DCBE (weak recommendation; low
quality evidence) are also identified as possible options. 
The efficacy of FS is recognized, and FS is listed as a 
potential screening test, but the consensus document 
states this modality is not commonly employed in 
Korea since it does not investigate the entire colon, 
and must be followed by a colonoscopy if positive; the 
guideline also states that, in Korea, individuals and 
physicians often prefer colonoscopy[26]. 

Chinese Society of Gastroenterology (2014): 
Given its large national population and attendant 
resources utilization issues, the Chinese Society of 
Gastroenterology consensus does not recommend 
colonoscopy or FS as first line screening test for 
averagerisk individuals. The guidelines suggest that 
individuals between ages 50 and 74 undergo FOBT 
and that a questionnaire be used to identify highrisk 
factors. The immunoassay FOBT should be preferred 
over a chemical FOBT, however, the guidelines also 
suggest gFOBT followed by FIT can be used. Individuals 
are should undergo colonoscopy if they meet any one 
of the five following conditions: (1) positive FOBT; (2) 
history of CRC in firstdegree relatives; (3) personal 
history of intestinal adenomas; (4) personal history 
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every 3 years, as alternative (strong recommendation; 
moderatequality evidence). This test is considered 
more feasible than colonoscopy, but less favored in 
Saudi Arabia. FS is preferred over gFOBT for screening 
averagerisk individuals (conditional recommendation; 
very lowquality evidence). This guideline does not 
recommend stoolbased tests if used alone, but these 
can be offered depending on the availability of other 
modalities. Nonetheless, the possibility of combining 
an annual stoolbased test with FS, repeated every 5 
years, is recommended to maximize screening benefits. 
The superiority of FIT over gFOBT is also mentioned[29]. 

World Gastroenterology Organization (WGO, 2007)
The WGO issued a CRC screening cascade with recom
mendations based on resource availability. Six different 
levels, ranging from 1 (best resource availability) to 
6 (minimal resource availability), are detailed. All 
recommendations apply to averagerisk individuals 50 
years or older (Table 4). No upper age limit is identified. 
CT colonography and DNA testing are not included 
in the cascade, but they are mentioned as alternate 
modalities if an individual refuses to undergo other 
recommended tests[30]. 

DISCUSSION
The vast majority of guidelines recommend starting 
CRC screening for averagerisk individuals at age 50. 
This is based on the steep increase of CRC beginning 
around age 50. In 2009, 90% of worldwide CRC 
were diagnosed in individuals aged 50 or more[31]. 
A comparative effectiveness modeling completed by 
the USPSTF showed that starting screening at age 45 
instead of 50 in averagerisk population could result 
in a modest increase of lifeyears gained, but also in 
an increase in the lifetime number of colonoscopies, 
worsening the burden of screening for individuals[13]. 
The CTFPHC guidelines (Canada) suggest starting 
screening at age 50, while allowing to defer screen
ing until age 60[12]. Several European programs start 
screening around age 60, which is justified by the 
higher prevalence of CRC after this age[32,33]. In fact, the 
majority of CRC cases in United States are diagnosed 
between 65 to 74 years[34]. However, African Americans 

have a higher prevalence of CRC and consequently 
the ACG recommends screening for African American 
individuals to start at age 45[35]. Interestingly, Saudi 
Arabia, also recommends starting to screen at age 45 
because the median age at time of CRC diagnosis is 55 
in Saudi women and 60 in Saudi men[29], as compared 
to 70 in Canada[36] and 68 in United States[34].

Ten of fifteen guidelines identified recommend 
an upper age screening threshold varying from age 
70 to 75, based on associated harms potentially 
exceeding benefits if screening is continued after 
that point[37]. Nonetheless, as screening might still be 
beneficial in selected elderly individuals, the decision 
to stop screening should be individualized[12,13,29]. The 
pertinence of setting 75 as the maximal screening age, 
instead of a higher threshold fixed at 85 years old, has 
been demonstrated by Zauber et al[38] in 2008. The 
study showed that reducing the upper age limit from 
85 to 75 leads to small decreases in lifeyears gained, 
but also results in a great reduction of colonoscopy 
use, making age 75 likely to be more beneficial in a 
population based screening environment. 

As for screening modalities, all guidelines have 
considered gFOBT, FIT, FS and colonoscopy as main
stays of CRC screening. However, there exist discre
pancies with regards to which test(s) should be 
preferred. FOBTs are widely used, being recommended 
either as preferred test or not based on whether the 
context is that of populationbased screening or an 
area with limited endoscopy resources. Even though 
RCTs have clearly demonstrated the efficacy of gFOBT 
with such evidence lacking for FIT, several guidelines 
suggest FIT is superior to gFOBT because of its greater 
specificity and sensitivity[39]. FIT is also associated with 
improved adherence[40], and does not require dietary 
restrictions. Stoolbased tests are recommended on 
an annual or biennial basis[9]. As annual FOBT has 
been shown to decrease CRCrelated mortality[8] and 
increase the number of lifeyears gained compared to 
biennial FOBT[38], the majority of guidelines suggest 12 
year intervals for FOBT screening. Optimal diagnostic 
FIT threshold levels of positivity remain an area of 
uncertainty that has not been directly discussed with 
guideline recommendations. 

Major disparities throughout the different guidelines 

Table 4  Recommended test in terms of available resources according to World Gastroenterology Organization’s colorectal cancer 
screening cascade

Level of recommendation Recommended screening test

1 Colonoscopy every 10 yr
2 Colonoscopy, once in a lifetime
3 FS every 5 yr, followed by a colonoscopy if FS was positive
4 FS, once in a lifetime, followed by a colonoscopy if FS was positive
5 FS, once in a lifetime, followed by a colonoscopy only if advanced neoplasia is detected 
6 Fecal blood test annually, followed, if positive, by a colonoscopy or barium enema (depending on colonoscopy’s availability)

FS: Flexible sigmoidoscopy.

Bénard F et al . Review of CRC screening guidelines



133 January 7, 2018|Volume 24|Issue 1|WJG|www.wjgnet.com

can be found relating to the use of endoscopy. While 
colonoscopy is often referred to as the gold standard, 
and is suggested as preferred screening test by many 
guidelines, others recommend FS based on available 
higher quality evidence. This area of controversy is 
best illustrated by the CTFPHC recommendations 
(Canada) on CRC screening. Authors conclude that the 
available evidence supports using guaiac fecal occult 
blood testing (gFOBT) and flexible sigmoidoscopy for 
CRC screening because these modalities have been 
shown to reduce mortality while such evidence does 
not exist for colonoscopy, and therefore recommend 
against using colonoscopy as a screening test. This 
recommendation is graded as a weak one, which 
means that a majority of people would not want 
colonoscopy, but many would[12]. It is interesting to 
notice that current literature was interpreted differently 
by other guidelines, such as USPSTF’s, which strongly 
recommended colonoscopy, based on moderate
quality evidence[21]. What is even more interesting is 
that both CTFPHC and USPSTF used the Grading of 
Recommendations Assessment, Development and 
Evaluation (GRADE) system, but ended up drawing 
different conclusions[12,21]. This might be explained 
by USPSTF’s more flexible approach: the working 
group used a modified qualitative approach based 
on a review of the literature, but did not include a 
metaanalysis (which is usually included in GRADE 
system)[21]. In CTFPHC’s case, using a rigid approach 
led to recommending FS over colonoscopy, but it is 
unlikely that such a recommendation would change 
current screening practice, which include colonoscopies 
on a regular basis, even if highquality evidence is not 
currently available. Appropriate colonoscopy studies 
addressing this lack have been initiated and should 
be completed between 2021 and 2036[4146]. In the 
meantime, other guidelines recommend colonoscopy 
based on casecontrol and prospective cohort studies 
that suggest it results in a reduction in CRCrelated 
mortality ranging from 65% to 88%[7,4749]. The screening 
interval following a negative colonoscopy is usually set 
at 10 years, based on the natural history of progression 
of adenomas into carcinomas[50,51]. In the case of 
FS, suggested screening intervals vary from 3 to 10 
years; more evidence is required to determine optimal 
screening intervals, especially after colonoscopy and 
RCTs addressing this important area of uncertainty 
are underway[52]. Guidelines published by the ACP, 
NCCN, USPSTF, Saudi Arabia and GGPO all suggest the 
possibility of combining FOBT and FS[13,15,20,24,29]. Adding 
FIT to FS increases sensitivity for detecting proximal 
invasive cancer, while also providing a 10% increase 
in higher sensitivity for advanced distal neoplasia. 
Combining both tests generates better results than 
using either test alone[53]. Screening intervals for such 
combination have not been established, but combining 
the intervals used for FS (5 years) with an additional 
FIT every 12 years seems reasonable. 

Individual’s adherence to a screening modality is 
an important factor when it comes to efficient CRC 
screening, hence the importance to select a test that 
makes it easy for a patient to adhere. Less invasive 
procedures are usually more accepted by individuals 
than more invasive procedures, and therefore, higher 
participation rates can be noted. Studies have shown 
that higher adherence rates were obtained with gFOBT, 
FIT[54] and FS when compared to colonoscopy[55] and 
CT colonography[56] (see Table 5). There is eviden
ce that FIT is more accepted than gFOBT because 
it only requires one stool sample and no dietary re
strictions[40,57]. Participation rates for FS were equal 
to participation rates for FIT in a study[55], while they 
were lower than the latter according to another[56]. An 
article published in 2012 documented that the most 
frequently cited reason to decline colonoscopy was 
unpleasantness of the examination, whilst the most 
frequent reasons to decline CT colonoscopy were ‘’
no time/too much effort’’ and lack of symptoms[58]. 
Less invasive and less timeconsuming procedures 
such as gFOBT and FIT could therefore be more easily 
accepted by individuals. 

When it comes to costeffectiveness, gFOBT, FIT, 
FS, colonoscopy, sDNA and CT colonography are all 
costeffective in comparison to no screening[59]. Prices 
differ between tests, gFOBT and FIT being the two 
most affordable ones, with costs ranging from 5 to 23 
USD and 23 to 25 USD, respectively[60,61] (see Table 
5). However, a lower cost per test is not necessarily 
associated with higher costeffectiveness. Even though 
colonoscopy is currently one of the most expensive 
screening test available, Patel and Kilgore showed 
that colonoscopy every 10 years was costeffective 
when compared to annual FOBT or FS every 5 years. A 
combination of FS every 5 years and annual FOBT was 
also better than either test alone[59].

All recommendations considered, there appears to 
be no single “best” CRC screening test for an average 
risk individual. The preferred modalities include FOBT, 
FS or colonoscopy and the appropriate choice should 
be based on local resource availability and individual 
willingness to undergo and adhere to the chosen test 
and surveillance requirements. The WGO created a 
screening cascade with six levels of recommendations, 
graded according to available resources (Table 4)[30]. 
The first level constitutes the ‘’bestcase scenario’’ (if 
all resources are available), while the last one would be 
the ‘’worstcase scenario’’ (with very limited resources). 
The USPSTF also ranked screening methods in three 
tiers, depending on performance, costs and practical 
considerations[21]. Such ranking is useful in clinical 
practice compared to a menu of options where no 
clear indication is given about which test should 
be prioritized. A screening cascade or ranking can 
therefore guide the physician while allowing a certain 
flexibility when it comes to choosing a screening test. 
Guidelines from USPSTF and CTFPHC[12,13], emphasize 

Bénard F et al . Review of CRC screening guidelines



134 January 7, 2018|Volume 24|Issue 1|WJG|www.wjgnet.com

th
at

 in
di

vi
du

al
 s

cr
ee

ni
ng

 p
re

fe
re

nc
es

 s
ho

ul
d 

be
 c

on
si

de
re

d 
to

 o
pt

im
iz
e 

sc
re

en
in

g 
up

ta
ke

[6
2]
 

 i.
e.

: 
an

y 
sc

re
en

in
g 

te
st

 is
 b

et
te

r 
th

an
 n

on
e.

 
O

nl
y 

gu
id

el
in

es
 p

ub
lis

he
d 

in
 E

ng
lis

h 
w

er
e 

in
cl

ud
ed

, 
re

su
lti

ng
 i
n 

an
 o

ve
r

re
pr

es
en

ta
tio

n 
of

 N
or

th
 A

m
er

ic
an

 r
ec

om
m

en
da

tio
ns

 c
om

pa
re

d 
to

 o
th

er
 c

on
tin

en
ts

, 
an

d 
po

te
nt

ia
lly

 li
m

iti
ng

 t
he

 g
en

er
al

iz
ab

ili
ty

 f
or

 a
ny

 t
ru

e 
gl

ob
al

 o
ve

rv
ie

w
. 
In

te
re

st
in

gl
y,

 t
he

re
 a

re
 a

ls
o 

a 
nu

m
be

r 
of

 E
ng

lis
h 

sp
ea

ki
ng

 c
ou

nt
ri
es

 t
ha

t 
ar

e 
no

t 
re

pr
es

en
te

d 
in

 t
hi

s 
re

vi
ew

 b
ec

au
se

 t
he

ir
 g

ui
de

lin
es

 d
id

 n
ot

 in
cl

ud
e 

re
co

m
m

en
da

tio
ns

 f
or

 a
ve

ra
ge

r
is

k 
in

di
vi

du
al

s 
(s

uc
h 

as
 t

he
 B

ri
tis

h[1
7]
 a

nd
 t

he
 N

ew
 Z

ea
la

nd
[1

8]
 g

ui
de

lin
es

) 
or

 is
su

ed
 o

nl
y 

co
m

bi
ne

d 
re

co
m

m
en

da
tio

ns
 f

or
 a

ve
ra

ge
 a

nd
 m

od
er

at
e

ri
sk

 i
nd

iv
id

ua
ls

 (
su

ch
 a

s 
th

e 
G

as
tr

oe
nt

er
ol

og
ic

al
 S

oc
ie

ty
 o

f 
A
us

tr
al

ia
’s
 g

ui
de

lin
es

[1
6]
) 

or
 a

re
 a

t 
an

 i
nc

om
pl

et
e 

pu
bl

ic
at

io
n 

st
ag

e.
 i.

e.
, 
w

ith
 t
he

 A
us

tr
al

ia
n 

G
ov

er
nm

en
t 
N

H
M

R
C
 g

ui
de

lin
es

 b
ei

ng
 c

ur
re

nt
ly

 u
nd

er
 r

ev
is

io
n 

an
d 

no
t 

pu
bl

is
he

d 
as

 fi
na

l v
er

si
on

, 
no

 A
us

tr
al

ia
n 

gu
id

el
in

e 
ha

s 
be

en
 i
nc

lu
de

d 
in

 o
ur

 r
ev

ie
w

. 
It

 i
s 

al
so

 i
m

po
rt

an
t 

to
 n

ot
e 

th
at

 m
an

y 
of

 t
he

 r
ev

ie
w

ed
 g

ui
de

lin
es

 a
do

pt
ed

 t
he

ir
 o

w
n 

sy
st

em
 t

o 
gr

ad
e 

th
e 

st
re

ng
th

 o
f 

re
co

m
m

en
da

tio
n/

ev
id

en
ce

, 
lim

iti
ng

 a
 m

or
e 

di
re

ct
 c

om
pa

ri
so

n.
 

In
 c

on
cl

us
io

n,
 a

ve
ra

ge
r

is
k 

in
di

vi
du

al
s 

ag
ed

 5
0 

to
 7

5 
sh

ou
ld

 u
nd

er
go

 C
R
C
 s

cr
ee

ni
ng

. 
S
cr

ee
ni

ng
 f
or

 in
di

vi
du

al
s 

be
lo

w
 5

0 
an

d 
ab

ov
e 

75
 s

ho
ul

d 
be

 in
di

vi
du

al
iz

ed
, 
bu

t 
it 

is
 i
m

po
rt

an
t 

to
 c

on
si

de
r 

st
op

pi
ng

 s
cr

ee
ni

ng
 a

t 
a 

ce
rt

ai
n 

ag
e.

 C
ol

on
os

co
py

 (
ev

er
y 

10
 y

ea
rs

),
 F

S
 (

ev
er

y 
5 

ye
ar

s)
 a

nd
 a

nn
ua

l 
or

 b
ie

nn
ia

l 
FO

B
T 

ar
e 

th
e 

m
os

t 
co

m
m

on
 

re
co

m
m

en
de

d 
m

od
al

iti
es

 f
or

 C
R
C
 s

cr
ee

ni
ng

. 
Th

e 
su

pe
ri
or

ity
 o

f 
FI

T 
w

he
n 

co
m

pa
re

d 
to

 g
FO

B
T 

ha
s 

be
en

 e
st

ab
lis

he
d 

w
ith

 r
eg

ar
ds

 t
o 

te
st

 p
er

fo
rm

an
ce

 c
ha

ra
ct

er
is

tic
s,

 
w

hi
le

 a
 c

om
bi

na
tio

n 
of

 F
IT

 a
nd

 F
S
 h

as
 b

ee
n 

as
so

ci
at

ed
 w

ith
 b

et
te

r 
re

su
lts

 t
ha

n 
ei

th
er

 t
es

t 
al

on
e.

 D
es

pi
te

 t
he

 c
ur

re
nt

 a
bs

en
ce

 o
f 
R
C
T 

da
ta

, 
co

lo
no

sc
op

y 
is

 c
on

si
de

re
d 

th
e 

pr
ef

er
re

d 
sc

re
en

in
g 

m
od

al
ity

 i
n 

m
an

y 
C
R
C
 g

ui
de

lin
es

. 
Id

ea
l 
sc

re
en

in
g 

in
te

rv
al

s 
re

m
ai

n 
an

 a
re

a 
of

 u
nc

er
ta

in
ty

 a
nd

 i
s 

cu
rr

en
tly

 u
nd

er
 i
nv

es
tig

at
io

n 
in

 R
C
Ts

. 
Fi

na
lly

, 
re

so
ur

ce
 a

va
ila

bi
lit

y 
an

d 
in

di
vi

du
al

 p
re

fe
re

nc
es

 s
ho

ul
d 

be
 c

on
si

de
re

d 
w

he
n 

ch
oo

si
ng

 t
he

 m
os

t 
ap

pr
op

ri
at

e 
sc

re
en

in
g 

in
te

rv
en

tio
n 

to
 im

pr
ov

e 
th

e 
up

ta
ke

 o
f 
an

d 
op

tim
iz

e 
th

e 
re

al
l
ife

 e
ff
ec

tiv
en

es
s 

of
 C

R
C
 s

cr
ee

ni
ng

.

A
R
T
IC

LE
 H

Ig
H

LI
g

H
T
S

Re
se

ar
ch

 b
ac

kg
ro

un
d

Sc
re

en
ing

 h
as

 s
ho

wn
 to

 d
ec

re
as

e 
co

lor
ec

tal
 c

an
ce

r (
CR

C)
 in

cid
en

ce
 a

nd
 m

or
tal

ity
. D

iffe
re

nt 
sc

re
en

ing
 g

uid
eli

ne
s 

for
 a

ve
ra

ge
-ri

sk
 in

div
idu

als
 h

av
e 

be
en

 is
su

ed
 w

or
ldw

ide
, a

nd
 s

ev
er

al 
gu

ide
lin

es
 w

er
e 

pu
bli

sh
ed

 o
r u

pd
ate

d 
re

ce
ntl

y. 
To

 o
ur

 
kn

ow
led

ge
, th

is 
is 

the
 fir

st 
sy

ste
ma

tic
 re

vie
w 

aim
ing

 to
 su

mm
ar

ize
 an

d c
om

pa
re

 w
or

ldw
ide

 C
RC

 sc
re

en
ing

 re
co

mm
en

da
tio

ns
.

Re
se

ar
ch

 m
ot

iva
tio

n
CR

C 
sc

re
en

ing
 re

co
mm

en
da

tio
ns

 fo
r a

ve
ra

ge
-ri

sk
 in

div
idu

als
 di

ffe
r g

re
atl

y f
ro

m 
on

e g
uid

eli
ne

 to
 an

oth
er,

 es
pe

cia
lly

 w
he

n i
t c

om
es

 to
 ch

oo
sin

g a
 pr

efe
rre

d s
cre

en
ing

 te
st.

 W
e a

im
ed

 to
 co

mp
ar

e t
ho

se
 re

co
mm

en
da

tio
ns

 in
 or

de
r t

o h
igh

lig
ht 

ar
ea

s 
of 

un
ce

rta
int

y, 
an

d t
he

re
for

e o
rie

nt 
fut

ur
e r

es
ea

rch
 by

 un
de

rlin
ing

 ar
ea

s w
he

re
 ev

ide
nc

e i
s s

till
 la

ck
ing

.

Re
se

ar
ch

 o
bj

ec
tiv

es
Th

e 
ma

in 
ob

jec
tiv

es
 w

er
e 

to 
co

mp
ar

e 
sc

re
en

ing
 re

co
mm

en
da

tio
ns

 in
 o

rd
er

 to
 h

igh
lig

ht 
co

mm
on

 g
ro

un
d 

be
tw

ee
n 

gu
ide

lin
es

, b
ut 

als
o 

po
int

 o
ut 

dis
cre

pa
nc

ies
 ca

us
ed

 b
y l

ac
k o

f h
igh

-q
ua

lity
 e

vid
en

ce
, m

ak
ing

 it 
ea

sie
r t

o 
or

ien
t f

utu
re

 re
se

ar
ch

. 

Ta
bl

e 
5
  
Sc

re
en

in
g 

te
st

s 
ch

ar
ac

te
ri
st

ic
s 

Sc
re

en
in

g 
te

st
Sp

ec
ifi

ci
ty

/s
en

si
ti
vi

ty
 f

or
 a

dv
an

ce
d 

ad
en

om
a 

de
te

ct
io

n 
(%

)
Sp

ec
ifi

ci
ty

/s
en

si
ti
vi

ty
 f

or
 C

R
C

 
de

te
ct

io
n 

(%
)

Pr
ic

e 
(U

SD
)

Pa
rt

ic
ip

at
io

n 
ra

te
s 

af
te

r 
fir

st
-t

im
e 

in
vi

ta
ti
on

 (
%

)[5
6
]

D
ec

re
as

ed
 m

or
ta

lit
y 

fo
r 

C
R

C
 (

%
)

R
is
k 

of
 c

om
pl

ic
at

io
ns

 (
%

)[6
3
]

gF
O

BT
95

.4
/8

.6
[6

4]
97

.7
/2

3.
8[3

9]
5[6

1]
-2

3[6
0]

47
14

[6
5]
-3

2[7
]

0
FI

T
96

.8
-9

7.
4/

20
.3

-2
5.

7[6
4]

94
.0

 7
9.

0[6
6]

23
[6

0]
-2

5[6
1]

42
59

[6
5]

0
FS

87
.0

/9
5.

0[6
7]

16
9[6

0]
-2

38
[6

1]
35

33
[6

5]
 - 

50
[1

0]
Pe

rf
or

at
io

n:
 0

.0
1 

M
aj

or
 b

le
ed

s:
 0

.0
2

C
ol

on
os

co
py

91
.3

/9
2.

9 
(fo

r a
de

no
m

as
 >

 1
0 

m
m

)[6
8]

10
0.

0/
91

.2
[6

8]
64

5[6
0]
-8

03
[6

1]
28

61
[6

5]
- 6

5[4
8]

Pe
rf

or
at

io
n:

 0
.0

4 
M

aj
or

 b
le

ed
s:

 0
.0

8
sD

N
A

 te
st

89
.8

1 /4
2.

4[6
9]

89
.8

1 /9
2.

3[6
9]

15
0[6

1]
N

R
N

R
0

C
TC

87
.3

/9
1.

2 
(fo

r a
de

no
m

as
 >

 1
0 

m
m

)[6
8]

99
.0

/9
6.

8[6
8]

57
0[6

0]
22

N
R

Pe
rf

or
at

io
n:

 L
es

s 
th

an
 0

.0
2

1 Sp
ec

ifi
ci

ty
 w

as
 n

ot
 d

efi
ne

d 
se

pa
ra

te
ly

 fo
r a

dv
an

ce
d 

ad
en

om
a 

de
te

ct
io

n 
an

d 
co

lo
re

ct
al

 c
an

ce
r d

et
ec

tio
n.

 C
RC

: C
ol

or
ec

ta
l c

an
ce

r; 
gF

O
BT

: G
ua

ia
c 

fe
ca

l o
cc

ul
t b

lo
od

 te
st

; F
IT

: F
ec

al
 im

m
un

oc
he

m
ic

al
 te

st
; F

S:
 F

le
xi

bl
e 

si
gm

oi
do

sc
op

y;
 

sD
N

A
 te

st
: S

to
ol

 D
N

A
 te

st
; C

TC
: C

T 
co

lo
no

gr
ap

hy
; N

R:
 N

ot
 re

po
rt

ed
.

Bénard F et al . Review of CRC screening guidelines

 A
R
T
IC

LE
 H

Ig
H

LI
g

H
T
S



135 January 7, 2018|Volume 24|Issue 1|WJG|www.wjgnet.com

Knowing which recommendations should clearly be perpetuated and which 
ones need further investigation can be helpful when it comes to updating 
guidelines or publishing new ones.

Research methods
A systematic review of the literature was completed to identify all CRC 
screening guidelines for average-risk individuals published in English in the last 
ten years and/or position statements published in the last two years. Articles 
describing an established screening program without issuing recommendations, 
or articles only reviewing existing guidelines were excluded. Guidelines 
providing combined recommendations for average-risk and moderate/high-
risk individuals, addressing only screening for moderate/high-risk individuals or 
older versions of existing guidelines were also excluded.

Research results
Fifteen guidelines were included, six of which were published in North America, 
four in Europe, four in Asia and one by the World Gastroenterology Organization 
(WGO). A majority of guidelines recommend screening average-risk individuals 
between ages 50 and 75. Preferred screening methods include colonoscopy 
(every 10 years), flexible sigmoidoscopy (FS - every 5 years), guaiac-based 
fecal occult blood test (gFOBT) or fecal immunochemical test (FIT), both 
repeated annually or biennially. FIT is often recommended over gFOBT, and 
combining FS with a stool based test is an option that should be considered. 
The role of colonoscopy varies greatly from one guideline to another, as some 
identify it as the screening gold standard whilst others highlight the lack of high-
quality evidence supporting its use. Screening intervals as well as rank order 
between tests are also areas of uncertainty.

Research conclusions
Average-risk individuals should undergo CRC screening between ages 50 and 
75. Colonoscopy, FS, gFOBT and FIT are recognized as cost-efficient and 
currently recommended in a majority of guidelines, however their respective role 
and rank are not clearly established. Local resources availability and patient 
preferences should be considered when implementing a screening program, in 
order to maximize screening uptake, as any screening is better than none. 

Research perspectives
Establishing a clear ranking of screening methods rather than simply offering 
a menu of options could be useful in clinical practice. Future research should 
aim to provide high-quality evidence demonstrating screening tests efficiency, 
especially colonoscopy, in order to facilitate comparison between tests and help 
establishing such ranking. Screening intervals should be further investigated.
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