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The following article contains new recommendations for colorectal cancer screening, the first set we have published since 2003 (Winawer S,

Fletcher R, Rex D, et al. Colorectal cancer screening and surveillance: clinical guidelines and rationale—update based on new evidence.

Gastroenterology 2003;124:544–560.) The current recommendations have emerged through the participation of multiple national societies,

taking into consideration newly emerging technologies. Please note the US Multi-Society Task Force (USMTF) represents the American

Gastroenterological Association (AGA) Institute, the American Society for Gastrointestinal Endoscopy, and the American College of Gastro-

enterology. Commissioned originally by the American Cancer Society, this compendium will be published concurrently in CA: A Cancer Journal

for Clinicians and reprinted in the June issue of Radiology.
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In the United States, colorectal cancer (CRC) is the

third most common cancer diagnosed among men

and women and the second leading cause of death

from cancer. CRC largely can be prevented by the

detection and removal of adenomatous polyps, and

survival is significantly better when CRC is diagnosed

while still localized. In 2006 to 2007, the American

Cancer Society, the US Multi-Society Task Force on

Colorectal Cancer, and the American College of Ra-

diology came together to develop consensus guide-

lines for the detection of adenomatous polyps and

CRC in asymptomatic average-risk adults. In this up-

date of each organization’s guidelines, screening tests

are grouped into those that primarily detect cancer

early and those that can detect cancer early and also

can detect adenomatous polyps, thus providing a

greater potential for prevention through polypec-

tomy. When possible, clinicians should make patients

aware of the full range of screening options, but at a

minimum they should be prepared to offer patients a

choice between a screening test that primarily is ef-

fective at early cancer detection and a screening test

that is effective at both early cancer detection and

cancer prevention through the detection and removal

of polyps. It is the strong opinion of these 3 organi-

zations that colon cancer prevention should be the

primary goal of screening.

In the United States, colorectal cancer (CRC) is the
third most common cancer diagnosed in men and

women and the second leading cause of death from

cancer.1 In 2008, it is estimated that 148,810 men and

women will be diagnosed with CRC and 49,960 will die

from this disease.1 Five-year survival is 90% if the disease

is diagnosed while still localized (ie, confined to the wall

of the bowel) but only 68% for regional disease (ie, disease
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with lymph node involvement) and only 10% if distant

metastases are present.2 Recent trends in CRC incidence

and mortality reveal declining rates, which have been

attributed to reduced exposure to risk factors, the effect

of screening on early detection and prevention through

polypectomy, and improved treatment.3 However, in the

near term, even greater incidence and mortality reduc-

tions could be achieved if a greater proportion of adults

received regular screening. Although prospective ran-

domized trials and observational studies have demon-

strated mortality reductions associated with early detec-

tion of invasive disease, as well as removal of

adenomatous polyps,4 –7 a majority of US adults are not

receiving regular age- and risk-appropriate screening or

have never been screened at all.8,9

The goal of cancer screening is to reduce mortality

through a reduction in incidence of advanced disease. To

this end, modern CRC screening can achieve this goal

through the detection of early-stage adenocarcinomas

and the detection and removal of adenomatous polyps,

the latter generally accepted as a nonobligate precursor

lesion. Adenomatous polyps are common in adults over

age 50 years, but the majority of polyps will not develop

into adenocarcinoma; histology and size determine their

clinical importance.10,11 The most common and clinically

important polyps are adenomatous polyps, which repre-

sent approximately one half to two thirds of all colorectal

polyps and are associated with a higher risk of CRC.

Thus, most CRC screening studies evaluate the detection

rate of invasive CRCs as well as advanced adenomas,

which conventionally are defined as polyps �10 mm or

histologically having high-grade dysplasia or significant

villous components. The evidence for the importance of

colorectal polyps in the development of CRC is largely

indirect, but nonetheless extensive and convincing, and

has been described in detail.11–13

Today there is a range of options for CRC screening in

the average-risk population, with current technology fall-

ing into 2 general categories: stool tests, which include

tests for occult blood or exfoliated DNA, and structural

exams, which include flexible sigmoidoscopy (FSIG),

colonoscopy (CSPY), double-contrast barium enema

(DCBE), and computed tomographic colonography

(CTC). Stool tests are best suited for the detection of

cancer, although they also will deliver positive findings

for some advanced adenomas, while the structural exams

can achieve the dual goals of detecting adenocarcinoma

as well as identifying adenomatous polyps.14 These tests

may be used alone or in combination to improve sensi-

tivity or, in some instances, to ensure a complete exam-

ination of the colon if the initial test cannot be com-

pleted. Although screening tests for CRC vary in terms of

the degree of supporting evidence, potential efficacy for

incidence and mortality reduction, cost-effectiveness, and

acceptability, any one of these options applied in a sys-

tematic program of regular screening has the potential to
significantly reduce deaths from CRC.

Beginning in 1980, the American Cancer Society (ACS)
first issued formal guidelines for CRC screening in aver-
age-risk adults.15 Since then, the ACS has periodically
updated its CRC guidelines,16 –19 including adding rec-
ommendations for high-risk individuals in 1997.17 Other
organizations also have issued recommendations for
CRC screening, most notably the US Preventive Services
Task Force,20,21 the American College of Radiology
(ACR),22,23 and the US Multi-Society Task Force on Colo-
rectal Cancer (USMSTF).12,24 Recently, the ACS and the
USMSTF collaborated on an update of earlier recommen-
dations for postpolypectomy and post-CRC resection
surveillance in response to reports suggesting significant
deviation from existing recommendations.25,26 Since
1997, the organizational guidelines for average-risk
adults have grown increasingly similar and represent a
broad organizational consensus on the value, options,
and methods for periodic screening for CRC.

In the last decade, there has been an increase in the
number of technologies available for CRC screening, and
in the case of stool tests, there has been growth in the
number of commercial versions of guaiac-based and im-
munochemical-based stool tests (gFOBT and FIT). This
growth in options also has been accompanied by chang-
ing patterns in the proportion of adults using different
tests, with FSIG rates declining, CSPY rates increasing,
use of stool blood tests remaining somewhat constant,
and use of the DCBE for screening now becoming very
uncommon.8

There are pros and cons to having a range of options
for CRC screening. Despite the fact that the primary
barriers to screening are lack of health insurance, lack of
physician recommendation, and lack of awareness of the
importance of CRC screening,27 the historical evidence
shows that adults have different preferences and patterns
of use among the available CRC screening tests.28 –31

Although population preferences or resistance to a par-
ticular technology may change over time or may be in-
fluenced by referring physicians, it also may be true that
over time some adults may persist in choosing one tech-
nology and rejecting another. Furthermore, at this time
not all options are available to the entire population, and
transportation, distance, and financial barriers to some
screening technologies may endure for some time. Al-
though in principle all adults should have access to the
full range of options for CRC screening, the fact that
simpler, lower-cost options are available in most settings,
whereas other more costly options are not universally
available, is a public health advantage. However, for av-
erage-risk adults, multiple testing options challenge the
referring physician to support an office policy that can
manage a broad range of testing choices, their follow-up
requirements, and shared decision making related to the
options. Shared decision making for multiple screening
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choices is both demanding and time consuming and is
complicated by the different characteristics of the tests
and the test-specific requirements for individuals under-
going screening.31 In addition, the description of benefits
is complicated by different performance characteristics of
the variants of the occult blood tests and uncertain
differences between test performance in research settings
and test performance in clinical practice. These chal-
lenges have been discussed in the past,19,32 and they still
are with us today.

In this guideline review, we have reassessed the indi-
vidual test evidence and comparative evidence for stool
tests, including gFOBT, FIT, and stool DNA test (sDNA),
and the structural exams, including FSIG, CSPY, DCBE,
and CTC, the latter also known as virtual colonoscopy.
We have sought to address a number of concerns about
the complexity of offering multiple screening options
and the degree to which the range of screening options
and their performance, costs, and demands on individu-
als poses a significant challenge for shared decisions. An
overriding goal of this update is to provide a practical
guideline for physicians to assist with informed decision
making related to CRC screening. These guidelines are
for individuals at average risk. Individuals with a per-
sonal or family history of CRC or adenomas, inflamma-
tory bowel disease, or high-risk genetic syndromes should
continue to follow the most recent recommendations for
individuals at increased or high risk.24 –26

Guidelines Development, Methods, and
Framework

The guidelines update process was divided into 2
phases. The first phase focused on the stool tests, includ-
ing gFOBT, FIT, and sDNA. The second phase of the
guidelines update process focused on the structural ex-
ams, including FSIG, colonoscopy, DCBE,and CTC. De-
liberations about evidence and presentations from ex-
perts took place during 2 face-to-face meetings of the the
collaborating organizations and invited outside experts
and through periodic conference calls. The process relied
on earlier evidence-based reviews.12,16 –21,24 Literature re-
lated to CRC screening and specific to individual tests
published between January 2002 and March 2007 was
identified using MEDLINE (National Library of Medi-
cine) and bibliographies of identified articles. Expert
panel members also provided several unpublished ab-
stracts and manuscripts. Where evidence was insufficient
or lacking to provide a clear, evidence-based conclusion,
final recommendations were based on expert opinion and
are so indicated.

While there is clear experimental evidence that screen-
ing for CRC with gFOBT is associ-ated with reduced
incidence and mortality from CRC screening,5,6,33 most
of the information supporting the use of the other colo-
rectal screening tests is based on observational and infer-
ential evidence. In this review, priority was placed on

studies of asymptomatic average-risk or higher-risk pop-
ulations that were followed by testing with colonoscopy
in all or nearly all study participants as a validation
measure.

Summary of the Recommendations

In this update of guidelines for CRC screening in
average-risk adults, the expert panel concluded that a
screening test must be able to detect the majority of
prevalent or incident cancers at the time of testing. Here
we are drawing a new, important distinction between test
sensitivity and program sensitivity, the former being the
sensitivity achieved in a single test and the latter being
the sensitivity achieved over time through serial testing in
a program. While cancer screening tests are expected to
achieve acceptable levels of sensitivity and specificity,34

no specific acceptance threshold for either measure, alone
or in combination, has been established for any screening
test.35,36 Thus, this criterion is based on expert opinion
and the following considerations. First, in the judgment
of the panel, recent evidence has revealed an unacceptably
wide range of sensitivity among some gFOBT strategies,
with some practices and tests performing so poorly that
the large majority of prevalent cancers are missed at the
time of screening.37–39 The observation of very low sen-
sitivity for cancer and advanced neoplasia associated with
in-office gFOBT led Sox to speculate that CRC mortality
rates might be considerably lower today if the quality of
gFOBT testing during the previous decade had been
higher.40 While the literature on other CRC screening
tests also reveals a range of sensitivities, even in the
presence of significant, correctable, quality-related short-
comings, the majority of invasive cancers still will be
detected. Second, a test like gFOBT that demonstrates
poor test sensitivity but good program sensitivity de-
pends on high rates of adherence with regular screening.
However, many patients have only one test and do not
return the following year for programmatic testing.41,42

Given the lack of systems to ensure or at least facilitate
adherence with recommended regular screening intervals,
as well as evidence of suboptimal awareness and engage-
ment of primary care in supporting adherence with
screening recommendations,43 the panel concluded that
it was not realistic at this time to rely on program
sensitivity to overcome limitations in test sensitivity. Phy-
sicians and institutions should select stool blood tests
that have been shown in the scientific literature to detect
the majority of prevalent CRCs in an asymptomatic pop-
ulation. If there is not evidence that an available test has
met that benchmark, it should not be offered to patients
for CRC screening.

Individuals and health care professionals should also
understand that screening tests for CRC broadly fall into
2 categories. In one category are the fecal tests (ie,
gFOBT, FIT, and sDNA), which are tests that primarily
are effective at identifying CRC. Some premalignant ad-
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enomatous polyps may be detected, providing an oppor-
tunity for polypectomy and the prevention of CRC, but
the opportunity for prevention is both limited and inci-
dental and is not the primary goal of CRC screening with
these tests. In the second category are the partial or full
structural exams (ie, FSIG, CSPY, DCBE, and CTC)44

which are tests that are effective at detecting cancer and
premalignant adenomatous polyps. These tests differ in
complexity and accuracy for the detection of CRC and
advanced neoplasia. When performed properly, each of
these structural exams has met the standard of detecting
at least half of prevalent or incident cancers at the time of
testing.

It is the strong opinion of this expert panel that colon
cancer prevention should be the primary goal of CRC
screening. Tests that are designed to detect both early
cancer and adenomatous polyps should be encouraged if
resources are available and patients are willing to un-
dergo an invasive test. These tests include the partial or
full structural exams mentioned above. These tests re-
quire bowel preparation and an office or hospital visit
and have various levels of risk to patients. These tests also
have limitations, greater patient requirements for suc-
cessful completion, and potential harms. Significant pos-
itive findings on FSIG, DCBE, and CTC require follow-up
CSPY.

The panel recognized that some patients will not want
to undergo an invasive test that requires bowel prepara-
tion, may prefer to have screening in the privacy of their
home, or may not have access to the invasive tests due to
lack of coverage or local resources. Collection of fecal
samples for blood or DNA testing can be performed at
home without bowel preparation. However, providers
and patients should understand the following limita-
tions and requirements of noninvasive tests:

&# These tests are less likely to prevent cancer com-
pared with the invasive tests;

&# These tests must be repeated at regular intervals to
be effective;

&# If the test is abnormal, an invasive test (CSPY) will
be needed.

If patients are not willing to have repeated testing or
have CSPY if the test is abnormal, these programs will
not be effective and should not be recommended.

Based on our review of the historic and recent evi-
dence, the tests in Table 1 are acceptable options for the
early detection of CRC and adenomatous polyps for
asymptomatic adults aged 50 years and older (also see
Table 2).

Screening Tests for the Detection of
CRC

Stool Blood Tests— gFOBT and FIT

Stool blood tests are conventionally known as
fecal occult blood tests (FOBT) because they are designed
to detect the presence of occult blood in stool. FOBT fall
into 2 primary categories based on the detected analyte:
gFOBT and FIT. Blood in the stool is a nonspecific
finding but may originate from CRC or larger (�1 to 2
cm) polyps. Because small adenomatous polyps do not
tend to bleed and bleeding from cancers or large polyps
may be intermittent or simply not always detectable in a
single sample of stool, the proper use of stool blood tests
requires annual testing that consists of collecting speci-
mens (2 or 3, depending on the product) from consecu-
tive bowel movements.18,24,45 FIT generally are processed
only in a clinical laboratory, whereas gFOBT are pro-
cessed either in the physician’s office or in a clinical
laboratory. When performed for CRC screening, a posi-
tive gFOBT or FIT requires a diagnostic workup with
CSPY to examine the entire colon in order to rule out the
presence of cancer or advanced neoplasia.

gFOBT

gFOBT are the most common stool blood tests in
use for CRC screening and the only CRC screening tests
for which there is evidence of efficacy from prospective,
randomized controlled trials. Guaiac-based tests detect
blood in the stool through the pseudoperoxidase activity
of heme or hemoglobin, while immunochemical-based
tests react to human globin. The usual gFOBT protocol
consists of collecting 2 samples from each of 3 consecu-
tive bowel movements at home. Prior to testing with a
sensitive guaiac-based test, individuals usually will be
instructed to avoid aspirin and other nonsteroidal anti-
inflammatory drugs, vitamin C, red meat, poultry, fish,
and some raw vegetables because of diet-test interactions
that can increase the risk of both false-positive and false-
negative (specifically, vitamin C) results.46 Collection of
all 3 samples is important because test sensitivity im-
proves with each additional stool sample.14

gFOBT—Efficacy and Test Performance. Three
large, prospective, randomized controlled trials with
gFOBT have demonstrated that screened patients have
cancers detected at an early and more curable stage than
unscreened patients. Over time (8 –13 years), each of the

Table 1. Testing Options for the Early Detection of

Colorectal Cancer and Adenomatous Polyps for

Asymptomatic Adults Aged 50 Years and Older

Tests that detect adenomatous polyps and cancer

FSIG every 5 years, or

CSPY every 10 years, or

DCBE every 5 years, or

CTC every 5 years

Tests that primarily detect cancer

Annual gFOBT with high test sensitivity for cancer, or

Annual FIT with high test sensitivity for cancer, or

sDNA, with high sensitivity for cancer, interval uncertain
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trials demonstrated significant reductions in CRC mor-
tality of 15% to 33%.5,6,34 Moreover, incidence reduction
of 20% was demonstrated in one trial (Minnesota) after
18 years of follow-up, which has been attributed to rela-
tively higher rates of CSPY in the study (38% of subjects
in the screened group).7

The sensitivity and specificity of a gFOBT has been
shown to be highly variable and varies based on the brand

or variant of the test;47 specimen collection technique;38

number of samples collected per test;14 whether or not the
stool specimen is rehydrated (ie, adding a drop of water to
the slide window before processing);48; and variations in
interpretation, screening interval, and other factors.46

The reported sensitivity of a single gFOBT varies con-
siderably. In a review by Allison and colleagues, sensitivity
for cancer ranged from 37.1% for unrehydrated Hemoc-

Table 2. Guidelines for Screening for the Early Detection of Colorectal Cancer and Adenomas for Average-risk Women and

Men Aged 50 Years and Older

The following options are acceptable choices for colorectal cancer screening in average-risk adults beginning at age 50 years. Since each of

the following tests has inherent characteristics related to prevention potential, accuracy, costs, and potential harms, individuals should

have an opportunity to make an informed decision when choosing one of the following options.

In the opinion of the guidelines development committee, colon cancer prevention should be the primary goal of colorectal cancer screening.

Tests that are designed to detect both early cancer and adenomatous polyps should be encouraged if resources are available and

patients are willing to undergo an invasive test.

Tests that Detect Adenomatous Polyps and Cancer

Test Interval Key Issues for Informed Decisions

FSIG with insertion to 40 cm or to

splenic flexure

Every 5 years ● Complete or partial bowel prep is required

● Sedation usually is not used, so there may be some discomfort during the

procedure

● The protective effect of sigmoidoscopy is primarily limited to the portion of

the colon examined

● Patients should understand that positive findings on sigmoidoscopy

usually result in a referral for CSPY

CSPY Every 10 years ● Complete bowel prep is required

● Conscious sedation is used in most centers; patients will miss a day of

work and will need a chaperone for transportation from the facility

● Risks include perforation and bleeding, which are rare but potentially

serious; most of the risk is associated with polypectomy

DCBE Every 5 years ● Complete bowel prep is required

● If patients have one or more polyps �6 mm, CSPY will be recommended;

follow-up CSPY will require complete bowel prep

● Risks of DCBE are very low; rare cases of perforation have been reported

CTC Every 5 years ● Complete bowel prep is required

● If patients have one or more polyps �6 mm, CSPY will be recommended;

if same day CSPY is not available, a second complete bowel prep will be

required before CSPY

● Risks of CTC are very low; rare cases of perforation have been reported

Tests that Primarily Detect Cancer

Test Interval Key Issues for Informed Decisions

gFOBT with high sensitivity for cancer Annual ● Depending on manufacturer’s recommendations, 2 to 3 stool samples

collected at home are needed to complete testing; a single sample of

stool gathered during a digital exam in the clinical setting is not an

acceptable stool test and should not be done

FIT with high sensitivity for cancer Annual ● Positive tests are associated with an increased risk of colon cancer and

advanced neoplasia; CSPY should be recommended if the test results are

positive

● If the test is negative, it should be repeated annually

● Patients should understand that one-time testing is likely to be ineffective

sDNA with high sensitivity for cancer Interval uncertain ● An adequate stool sample must be obtained and packaged with

appropriate preservative agents for shipping to the laboratory

● The unit cost of the currently available test is significantly higher than

other forms of stool testing

● If the test is positive, CSPY will be recommended

● If the test is negative, the appropriate interval for a repeat test is

uncertain

FSIG, flexible sigmoidoscopy; CSPY, colonoscopy; DCBE, double-contrast barium enema; CTC, computed tomography colonography; gFOBT,

guaiac-based fecal occult blood test; FIT, fecal immunochemical test; sDNA, stool DNA test.
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