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IMPORTANCE Colorectal cancer is the third leading cause of cancer death for both men and
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Incidence of colorectal cancer (specifically adenocarcinoma) in adults aged 40 to 49 years
has increased by almost 15% from 2000-2002 to 2014-2016. In 2016, 26% of eligible adults
in the US had never been screened for colorectal cancer and in 2018, 31% were not up to date
with screening.

OBJECTIVE To update its 2016 recommendation, the US Preventive Services Task Force
(USPSTF) commissioned a systematic review to evaluate the benefits and harms of screening
for colorectal cancer in adults 40 years or older. The review also examined whether these
findings varied by age, sex, or race/ethnicity. In addition, as in 2016, the USPSTF
commissioned a report from the Cancer Intervention and Surveillance Modeling Network
Colorectal Cancer Working Group to provide information from comparative modeling on how
estimated life-years gained, colorectal cancer cases averted, and colorectal cancer deaths
averted vary by different starting and stopping ages for various screening strategies.

POPULATION Asymptomatic adults 45 years or older at average risk of colorectal cancer

(ie, no prior diagnosis of colorectal cancer, adenomatous polyps, or inflammatory bowel
disease; no personal diagnosis or family history of known genetic disorders that predispose
them to a high lifetime risk of colorectal cancer [such as Lynch syndrome or familial
adenomatous polyposis]).

EVIDENCE ASSESSMENT The USPSTF concludes with high certainty that screening for
colorectal cancer in adults aged 50 to 75 years has substantial net benefit. The USPSTF
concludes with moderate certainty that screening for colorectal cancer in adults aged 45 to
49 years has moderate net benefit. The USPSTF concludes with moderate certainty that
screening for colorectal cancer in adults aged 76 to 85 years who have been previously
screened has small net benefit. Adults who have never been screened for colorectal cancer
are more likely to benefit.

RECOMMENDATION The USPSTF recommends screening for colorectal cancer in all adults
aged 50 to 75 years. (A recommendation) The USPSTF recommends screening for colorectal
cancer in adults aged 45 to 49 years. (B recommendation) The USPSTF recommends that
clinicians selectively offer screening for colorectal cancer in adults aged 76 to 85 years.
Evidence indicates that the net benefit of screening all persons in this age group is small.

In determining whether this service is appropriate in individual cases, patients and clinicians
should consider the patient's overall health, prior screening history, and preferences.

(C recommendation)
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USPSTF Recommendation: Screening for Colorectal Cancer

Summary of Recommendations

Adults aged 50 to 75 years
adults aged 50 to 75 years.

The USPSTF recommends screening for colorectal cancer in all

Adults aged 45 to 49 years
adults aged 45 to 49 years.

The USPSTF recommends screening for colorectal cancer in

Adults aged 76 to 85 years

screening history, and preferences.

The USPSTF recommends that clinicians selectively offer screening for
colorectal cancer in adults aged 76 to 85 years. Evidence indicates that
the net benefit of screening all persons in this age group is small.

In determining whether this service is appropriate in individual cases,
patients and clinicians should consider the patient’s overall health, prior

See Figure 1for a more detailed
summary of the recommendations

C for clinicians. See the Practice
Considerations section and Table 1 for
details about screening strategies.
USPSTF indicates US Preventive

Services Task Force.

See the Summary of Recommendation figure.

|
Importance

Colorectal cancer is the third leading cause of cancer death for
both men and women, with an estimated 52 980 persons in the
US projected to die of colorectal cancer in 2021." Colorectal cancer
is most frequently diagnosed among persons aged 65 to 74 years.?
It is estimated that 10.5% of new colorectal cancer cases occur in
persons younger than 50 years.? Incidence of colorectal cancer
(specifically adenocarcinoma) in adults aged 40 to 49 years has
increased by almost 15% from 2000-2002 to 2014-2016.% In
2016, 25.6% of eligible adults in the US had never been screened
for colorectal cancer® and in 2018, 31.2% were not up to date
with screening.®

USPSTF Assessment of Magnitude of Net Benefit

The US Preventive Services Task Force (USPSTF) concludes with high
certainty that screening for colorectal cancer in adults aged 50 to
75 years has substantial net benefit.

The USPSTF concludes with moderate certainty that screen-
ing for colorectal cancer in adults aged 45 to 49 years has moder-
ate net benefit.

The USPSTF concludes with moderate certainty that screen-
ing for colorectal cancer in adults aged 76 to 85 years who have been
previously screened has small net benefit. Adults who have never
been screened for colorectal cancer are more likely to benefit.

This assessment of net benefit applies to stool-based tests
with high sensitivity, colonoscopy, computed tomography (CT)
colonography, and flexible sigmoidoscopy. See Table 1 for charac-
teristics of recommended screening strategies. The USPSTF recom-
mendation for screening for colorectal cancer does not include
serum tests, urine tests, or capsule endoscopy for colorectal cancer
screening because of the limited available evidence on these tests
and because other effective tests (ie, the recommended screening
strategies) are available.

SeeFigure1, Table 2, and the eFigurein the Supplement for more
information on the USPSTF recommendation rationale and assess-
ment. For more details on the methods the USPTSF uses to deter-
mine net benefit, see the USPSTF Procedure Manual.”
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Practice Considerations

Patient Population Under Consideration

This recommendation applies to asymptomatic adults 45 years or older
who are at average risk of colorectal cancer (ie, no prior diagnosis of
colorectal cancer, adenomatous polyps, or inflammatory bowel dis-
ease; no personal diagnosis or family history of known genetic disor-
ders that predispose them to a high lifetime risk of colorectal cancer
[such as Lynch syndrome or familial adenomatous polyposis]).

Assessment of Risk

Age is one of the most important risk factors for colorectal cancer,
with incidence rates increasing with age and nearly 94% of new cases
of colorectal cancer occurring in adults 45 years or older.? Rates of
colorectal cancer incidence are higher in Black adults and Ameri-
can Indian and Alaskan Native adults,? persons with a family his-
tory of colorectal cancer (even in the absence of any known inher-
ited syndrome such as Lynch syndrome or familial adenomatous
polyposis),® men,2 and persons with other risk factors (such as obe-
sity, diabetes, long-term smoking, and unhealthy alcohol use).® How-
ever, all adults 45 years or older should be offered screening, even
if these risk factors are absent.

Screening Tests

The risks and benefits of different screening tests vary. See Table 1
for characteristics of recommended screening strategies, which may
include combinations of screening tests. Because of limited avail-
able evidence,®'° the USPSTF recommendation does not include se-
rum tests, urine tests, or capsule endoscopy for colorectal cancer
screening. Recommended stool-based and direct visualization
screening tests are described below.

Stool-Based Tests

Stool-based tests include the high-sensitivity guaiac fecal occult
blood test (gFOBT), fecal immunochemical test (FIT), and stool
DNA test. Both high-sensitivity gFOBT and FIT detect blood in the
stool; however, they use different methods. High-sensitivity gFOBT
is based on chemical detection of blood, while FIT uses antibodies
to detect blood." Stool DNA tests detect DNA biomarkers for can-
cerin cells shed from the lining of the colon and rectum into stool.”
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Table 1. Characteristics of Recommended Colorectal Cancer Screening Strategies

Screening method?® Frequency® Evidence of efficacy Other considerations
Stool-based tests
High-sensitivity gFOBT  Every year « Evidence from RCTs that gFOBT reduces colorectal cancer mortality ¢ Harms from screening with gFOBT arise from colonoscopy to follow up abnormal
« High-sensitivity versions (eg, Hemoccult SENSA) have superior test performance gFOBT results
characteristics than older tests (eg, Hemoccult 1), although there is still uncertainty ¢ Requires dietary restrictions and 3 stool samples
about the precision of test sensitivity estimates. Given this uncertainty, it is unclear ¢ Requires good adherence over multiple rounds of testing
whether high-sensitivity gFOBT can detect as many cases of advanced adenomas ¢ Does not require bowel preparation, anesthesia or sedation, or transportation to
and colorectal cancer as other stool-based tests and from the screening examination (test is performed at home)
FIT Every year e Evidence from 1 large cohort study that screening with FIT reduces colorectal ¢ Harms from screening with FIT arise from colonoscopy to follow up abnormal FIT

cancer mortality
e Certain types of FIT have improved accuracy compared to gFOBT and HSgFOBT
(20 pg hemoglobin per gram of feces threshold was used in the CISNET modeling)

SDNA-FIT * Improved sensitivity compared with FIT per 1-time application of screening test

e Specificity is lower than that of FIT, resulting in more false-positive results, more
follow-up colonoscopies, and more associated adverse events per SDNA-FIT screening
test compared with per FIT test

¢ Modeling suggests that screening every 3 y does not provide a favorable (ie, efficient)
balance of benefits and harms compared with other stool-based screening options
(ie, annual FIT or sDNA-FIT every 1 or 2 y)

e Insufficient evidence about appropriate longitudinal follow-up of abnormal findings
after a negative follow-up colonoscopy

* No direct evidence evaluating the effect of SDNA-FIT on colorectal cancer mortality

Every 1to 3y

results

¢ Can be done with a single stool sample

¢ Requires good adherence over multiple rounds of testing

¢ Does not require bowel preparation, anesthesia or sedation, or transportation to
and from the screening examination (test is performed at home)

¢ Harms from screening with SDNA-FIT arise from colonoscopy to follow up abnormal
sDNA-FIT results

¢ Can be done with a single stool sample but involves collecting an entire bowel
movement

¢ Requires good adherence over multiple rounds of testing

* Does not require bowel preparation, anesthesia or sedation, or transportation to
and from the screening examination (test is performed at home)

Direct visualization tests

Colonoscopy Every 10y e Evidence from cohort studies that colonoscopy reduces colorectal cancer mortality
¢ Harms from colonoscopy include bleeding and perforation, which both increase
with age
CT colonography Every5y  Evidence available that CT colonography has reasonable accuracy to detect colorectal

cancer and adenomas

* No direct evidence evaluating effect of CT colonography on colorectal cancer
mortality

e Limited evidence about the potential benefits or harms of possible evaluation and
treatment of incidental extracolonic findings, which are common. Extracolonic
findings detected in 1.3% to 11.4% of examinations; <3% required medical
or surgical treatment

 Evidence from RCTs that flexible sigmoidoscopy reduces colorectal cancer mortality

¢ Risk of bleeding and perforation but less than risk with colonoscopy

* Modeling suggests that it provides fewer life-years gained alone than when combined
with FIT or in comparison to other strategies

« Evidence from RCTs that flexible sigmoidoscopy + FIT reduces colorectal cancer
mortality

¢ Modeling suggests combination testing provides benefits similar to those of
colonoscopy, with fewer complications

¢ Risk of bleeding and perforation from flexible sigmoidoscopy but less than risk
with colonoscopy

Flexible sigmoidoscopy  Every 5y

Flexible sigmoidoscopy  Flexible sigmoidoscopy
with FIT every 10y plus FIT
every year

¢ Screening and follow-up of positive results can be performed during the same
examination

 Requires less frequent screening

* Requires bowel preparation, anesthesia or sedation, and transportation to and from
the screening examination

¢ Additional harms from screening with CT colonography arise from colonoscopy to
follow up abnormal CT colonography results

* Requires bowel preparation

¢ Does not require anesthesia or sedation or transportation to and from the screening
examination

¢ Additional harms may arise from colonoscopy to follow up abnormal flexible
sigmoidoscopy results

 Test availability has declined in the US but may be available in some communities
where colonoscopy is less available

» Additional potential harms from colonoscopy to follow up abnormal flexible
sigmoidoscopy or FIT results

« Flexible sigmoidoscopy availability has declined in the US but may be available in some
communities where colonoscopy is less available

¢ Screening with FIT requires good adherence over multiple rounds of testing

Abbreviations: CISNET, Cancer Intervention and Surveillance Modeling Network; CT, computed tomography; FIT,
fecal immunochemical test; gFOBT, guaiac fecal occult blood test; RCT, randomized clinical trial; SDNA-FIT, stool
DNA test with fecal immunochemical test.

2 To achieve the benefits of screening, abnormal results from stool-based tests, CT colonography, and flexible
sigmoidoscopy should be followed up with colonoscopy.

b Applies to persons with negative findings (including hyperplastic polyps) and is not intended for persons in
surveillance programs. Evidence of efficacy is not informative of screening frequency, with the exception of
gFOBT and flexible sigmoidoscopy alone.

¢ As stated by the manufacturer.
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Figure 1. Clinician Summary: Screening for Colorectal Cancer

What does the USPSTF
recommend?

For adults aged 50 to 75 years:
Screen all adults aged 50 to 75 years for colorectal cancer. Grade A

For adults aged 45 to 49 years:
Screen adults aged 45 to 49 years for colorectal cancer. Grade B

For adults aged 76 to 85 years:
Selectively screen adults aged 76 to 85 years for colorectal cancer, considering the patient’s overall health, prior screening
history, and patient’s preferences. Grade C

To whom does this
recommendation apply?

Adults 45 years or older who do not have signs or symptoms of colorectal cancer and who are at average risk for colorectal cancer
(ie, no prior diagnosis of colorectal cancer, adenomatous polyps, or inflammatory bowel disease; no personal diagnosis or family
history of known genetic disorders that predispose them to a high lifetime risk of colorectal cancer [such as Lynch syndrome or
familial adenomatous polyposis]).

What's new?

The USPSTF expanded the recommended ages for colorectal cancer screening to 45 to 75 years (previously, it was 50 to 75 years).
The USPSTF continues to recommend selectively screening adults aged 76 to 85 years for colorectal cancer.

How to implement this
recommendation?

Screen all adults aged 45 to 75 years for colorectal cancer. Several recommended screening tests are available. Clinicians and
patients may consider a variety of factors in deciding which test may be best for each person. For example, the tests require
different frequencies of screening, location of screening (home or office), methods of screening (stool-based or direct
visualization), preprocedure bowel preparation, anesthesia or sedation during the test, and follow-up procedures for
abnormal findings.

Recommended screening strategies include
 High-sensitivity guaiac fecal occult blood test (HSgFOBT) or fecal immunochemical test (FIT) every year
» Stool DNA-FIT every 1 to 3 years
* Computed tomography colonography every 5 years
« Flexible sigmoidoscopy every 5 years
« Flexible sigmoidoscopy every 10 years + annual FIT
 Colonoscopy screening every 10 years

Selectively screen adults aged 76 to 85 years for colorectal cancer.
« Discuss together with patients the decision to screen, taking into consideration the patient’s overall health status
(life expectancy, comorbid conditions), prior screening history, and preferences.

What are other
relevant USPSTF
recommendations?

The USPSTF has made a recommendation statement on aspirin use to prevent cardiovascular disease and colorectal cancer
available at https://www.uspreventiveservicestaskforce.org

Where to read the full
recommendation
statement?

Visit the USPSTF website (https://www.uspreventiveservicestaskforce.org) to read the full recommendation statement.
This includes more details on the rationale of the recommendation, including benefits and harms; supporting evidence;
and recommendations of others.

USPSTF Recommendation: Screening for Colorectal Cancer

The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize

decision-making to the specific patient or situation.

USPSTF indicates US Preventive Services Task Force.

Currently, the only stool DNA test approved by the US Food and
Drug Administration is a multitarget stool DNA test that also
includes a FIT component, referred to as SDNA-FIT in this recom-
mendation. When stool-based tests reveal abnormal results,
follow-up with colonoscopy is needed for further evaluation.
Among the stool-based tests, screening with annual FIT or annual
sDNA-FIT provides an estimated greater life-years gained than
annual high-sensitivity gFOBT or sSDNA-FIT every 3 years.'>'> Addi-
tionally, modeling estimates that screening with SDNA-FIT annually
would result in more colonoscopies than annual screening with
FIT.">™ However, sDNA-FIT every 1to 3 years is estimated to pro-
vide a reasonable balance of life years gained per estimated
follow-up colonoscopy compared with no screening. Currently,
there is uncertainty around the accuracy of high-sensitivity gFOBT
to detect colorectal cancer and advanced adenomas, although it is
likely lower than the accuracy of FIT and sDNA-FIT, and high-
sensitivity gFOBT is more difficult for patients to administer.®'©
However, randomized trials demonstrate direct evidence of

JAMA May 18,2021 Volume 325, Number 19

decreased deaths from colorectal cancer when screening with non-
high-sensitivity gFOBT is performed.®'©

Direct Visualization Tests

Direct visualization tests to screen for colorectal cancer include co-
lonoscopy, CT colonography, and flexible sigmoidoscopy. All 3 screen-
ing tests visualize the inside of the colon and rectum, although flex-
ible sigmoidoscopy can only visualize the rectum, sigmoid colon, and
descending colon, while colonoscopy and CT colonography can gen-
erally visualize the entire colon. For colonoscopy and flexible sig-
moidoscopy, a camera is used to visualize the inside of the colon,
while CT colonography uses x-ray images. When abnormal results
are found on flexible sigmoidoscopy or CT colonography, follow-up
with colonoscopy is needed for further evaluation. Among the di-
rect visualization tests, a colonoscopy every 10 years or CT colonog-
raphy every 5 years have greater estimated life-years gained than
flexible sigmoidoscopy every 5 years.'>"* Unlike colonoscopy and
flexible sigmoidoscopy, CT colonography may reveal extracolonic

jama.com
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Table 2. Summary of USPSTF Rationale

Rationale Adults aged 45-49 y Adults aged 50-75y Adults 76 y or older

Detection e The USPSTF found adequate evidence that The USPSTF found convincing evidence The USPSTF found convincing evidence that
screening for colorectal cancer with several that screening for colorectal cancer screening for colorectal cancer with several
different methods can accurately detect early-stage with several different methods can different methods can accurately detect
colorectal cancer and adenomatous polyps accurately detect early-stage early-stage colorectal cancer and adenomatous

 Several studies on screening test accuracy include colorectal cancer and adenomatous polyps

persons younger than 50y, although few report polyps
screening test accuracy specifically for that age
group. Those studies that do report accuracy report
similar sensitivity and specificity

Benefits of early e The USPSTF found adequate evidence that The USPSTF found convincing evidence The USPSTF found adequate evidence that

detection and
intervention and
treatment

screening for colorectal cancer with stool tests,
colonoscopy, CT colonography, or flexible
sigmoidoscopy in adults aged 45 to 49 y provides
a moderate benefit in terms of reducing colorectal
cancer mortality and increasing life-years gained
Although no studies report on the benefits of
screening specifically in adults younger than 50 y,
some studies reporting an association of fewer
colorectal cancer deaths with screening
colonoscopy and reduced colorectal cancer
mortality with screening gFOBT included patients
younger than 50 y

Modeling analyses suggest more life-years are
gained and fewer colorectal cancer deaths occur
when screening begins at age 45 vs 50 y

The USPSTF found adequate evidence that the
harms of screening for colorectal cancer in adults
aged 45 to 49 y are small. The majority of harms
result from the use of colonoscopy (such as
bleeding and perforation), either as the screening
test or as follow-up for positive findings detected
by other screening tests

Although fewer studies include persons younger
than 50y, overall findings suggest risk for bleeding
and perforation with colonoscopy and risk for
extracolonic findings with CT colonography may be
lower at younger ages

Harms of early
detection and
intervention and
treatment

USPSTF
assessment

The USPSTF concludes with moderate certainty that
there is a moderate net benefit of starting screening
for colorectal cancer in adults aged 45 t0 49y

that screening for colorectal cancer
with stool tests, colonoscopy, CT
colonography, or flexible
sigmoidoscopy in adults aged 50 to

75 y provides a substantial benefit

in reducing colorectal cancer mortality
and increasing life-years gained

The USPSTF found adequate evidence
that the harms of screening for
colorectal cancer in adults aged 50 to
75y are small. The majority of harms
result from the use of colonoscopy
(such as bleeding and perforation),
either as the screening test or as
follow-up for positive findings
detected by other screening tests

The USPSTF concludes with high
certainty that there is a substantial net
benefit of screening for colorectal
cancer in adults aged 50to 75y

routine screening for colorectal cancer with
stool tests, colonoscopy, CT colonography,

or flexible sigmoidoscopy in adults aged 76 to
85 y provides a small to moderate benefit in
reducing colorectal cancer mortality and
increasing life-years gained

o The USPSTF found adequate evidence that
the harms of screening for colorectal
cancer in adults 76 y and older are small to
moderate. The majority of harms result from
the use of colonoscopy (such as bleeding
and perforation), either as the screening test
or as follow-up for positive findings
detected by other screening tests

e The rate of serious adverse events from
colonoscopy and the detection of
extracolonic findings on CT colonography
from colorectal cancer screening increase
with age

The USPSTF concludes with moderate certainty

that there is a small net benefit of screening

for colorectal cancer in adults aged 76 to 85 y

who have been previously screened

Abbreviations: CT, computed tomography; gFOBT, guaiac fecal occult blood test; USPSTF, US Preventive Services Task Force.

findings that require additional workup, which could lead to other
potential benefits or harms.>™°

Starting and Stopping Ages
The USPSTF recommends offering colorectal cancer screening start-
ing at age 45 years. Although the absolute risk of developing colorec-
tal cancer is much lower in adults younger than 50 years (20.0 new
colorectal cancer cases per 100 000 persons aged 40 to 49 years,
47.8 new cases per 100 000 persons aged 50 to 59 years, and 105.2
new cases per 100 000 persons 60 years or older'®), age-period-
cohort analysis indicates a recent trend for increasing risk of colorec-
tal cancerin birth cohorts of adults younger than 50 years.”® The ben-
efit of reducing colorectal cancer deaths by screening for colorectal
cancerinadults 50 years or older is well established through trial data.
Some of these trials'®"® also included adults younger than 50 years,
although results are not reported separately for younger age groups.
Additionally, modeling performed by the Cancer Intervention and Sur-
veillance Modeling Network (CISNET) suggests that starting colorec-
tal cancer screening at age 45 years may moderately increase life-
years gained and decrease colorectal cancer cases and deaths
compared with beginning screening at age 50 years.'>'

Inadults aged 76 to 85 years, the age at which the balance of ben-
efits and harms of colorectal cancer screening becomes less favor-
able and screening should be stopped varies based on a patient’s

jama.com

health status (eg, life expectancy, comorbid conditions), prior screen-
ing status, and individual preferences.' Limited evidence suggests
that harms from colonoscopy, such as perforation and bleeding, and
extracolonic findings on CT colonography increase with age.>'® Mod-
eling studies estimate that generally, few additional life-years are
gained when screeningis extended past age 75 years among average-
risk adults who have previously received adequate screening.™>'

In adults 86 years or older, evidence on benefits and harms of
colorectal cancer screening s lacking, and competing causes of mor-
tality likely preclude any survival benefit that would outweigh the
harms of screening.

Screening Intervals

Recommended intervals for colorectal cancer screening tests include
* High-sensitivity gFOBT or FIT every year

* SDNA-FIT every 1to 3 years

« CT colonography every 5 years

« Flexible sigmoidoscopy every 5 years

« Flexible sigmoidoscopy every 10 years + FIT every year

« Colonoscopy screening every 10 years

Treatment or Interventions
Localized cancer is generally treated with surgical resection.?° De-

pending on cancer location and stage/progression, additional

JAMA May 18,2021 Volume 325, Number 19
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treatment options may include adjuvant chemotherapy, neoadju-
vant chemotherapy, chemoradiation, and targeted therapies.?%-?'

Screening for Colorectal Cancer in Black Adults
Colorectal Cancer Burden
Black adults have the highest incidence of and mortality from colorec-
tal cancer compared with other races/ethnicities. From 2013 to 2017,
incidence rates for colorectal cancer were 43.6 cases per 100 000 Black
adults, 39.0 cases per 100 000 American Indian/Alaska Native adults,
37.8 cases per 100 000 White adults, 33.7 cases per 100 000 Hispanic/
Latino adults, and 31.8 cases per 100 000 Asian/Pacific Islander
adults.?? Colorectal cancer death ratesin 2014 to 2018 were 18.0 deaths
per100 000 Black adults, 15.1 deaths per 100 000 American Indian/
Alaska Native adults, 13.6 deaths per 100 000 non-Hispanic White
adults, 10.9 deaths per 100 000 Hispanic/Latino adults, and 9.4 deaths
per 100 000 Asian/Pacific Islander adults.?>

The causes for these health disparities are complex; recent evi-
dence points to inequities in the access to and utilization and qual-
ity of colorectal cancer screening and treatment as the primary driver
for this health disparity rather than genetic differences.?*2°> There-
cent trend for increasing colorectal cancer incidence in adults
younger than 50 years has been observed in White and Hispanic/
Latino adults but not Black or Asian/Pacific Islander adults.?® How-
ever, despite these trends, Black adults across all age groups, in-
cluding those younger than 50 years, continue to have a higher
incidence of and mortality from colorectal cancer than White adults.

Available Evidence

The USPSTF sought evidence on the potential benefits and harms of
colorectal cancer screening in Black adults; however, little empirical
evidence was identified. Although some studies on the effective-
ness of colorectal cancer screening included non-White participants,
nostudies reported results of screening by race/ethnicity.>'© Few stud-
ies on screening accuracy reported findings by race; however, those
studies that did generally found no difference in accuracy to detect
colorectal cancer in Black adults compared with White adults for FIT
(in1study?”) or sSDNA-FIT (in 1study?®). The 4 studies of screening co-
lonoscopy that reported harms by race/ethnicity had inconsistent find-
ings. No other studies on harms reported results by race/ethnicity.
Modeling studies that assume perfect adherence to screeningand no
racial differences in screening accuracy or natural history of colorec-
tal cancer (ie, no biological differences in the risks of adenoma onset
and progression to colorectal cancer),?® but lower relative colorectal
cancer survival rates?® and increased all-cause mortality in Black adults
vs White adults,© estimate similar life-years gained from screening
Black adults and White adults and a similar balance of the benefits and
harms for each screening strategy.™>"

Advising Black Adults

Based on the limited available empirical evidence, the USPSTF is not
able to make a separate, specific recommendation on colorectal can-
cer screeningin Black adults. Results from CISNET modeling also do
not support different screening strategies by race.™' Other orga-
nizations such as the US Multi-Society Task Force recommend start-
ing screening in Black adults at age 45 years while starting screen-
ing at age 50 years for persons of other races.>' The current USPSTF
statement recommends starting screening for everyone at age 45
years, including Black adults.

JAMA May 18,2021 Volume 325, Number 19
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The USPSTF recognizes the higher colorectal cancer incidence
and mortality in Black adults and strongly encourages clinicians to
ensure their Black patients receive recommended colorectal can-
cer screening, follow-up, and treatment. The USPSTF encourages
the development of systems of care to ensure adults receive high-
quality care across the continuum of screening and treatment, with
special attention to Black communities, which historically experi-
ence worse colorectal cancer health outcomes.

Implementation

Maintaining comparable benefits and harms of screening with the
various strategies requires that patients, clinicians, and health care
organizations adhere to currently recommended protocols for
screening intervals, follow-up colonoscopy, and treatment. Each
screening test has different considerations for implementation that
may facilitate patient uptake of and adherence to screening or serve
as a barrier to screening (see Table 1 for additional details). Imple-
mentation considerations include where the screening test is per-
formed, who performs the screening procedure, the need for pre-
procedure bowel preparation, the need for anesthesia or sedation
during the test, and follow-up procedures for abnormal findings on
ascreening test. These considerations have implications for how fea-
sible and preferable a given screening test is for an individual. Dis-
cussion of implementation considerations with patients may help
better identify screening tests that are more likely to be completed
by a givenindividual.

Stool-Based Tests

Stool-based screening requires persons to collect samples directly
from their feces, which may be unpleasant for some, but the test is
quick and noninvasive and can be done at home (the sample is mailed
to the laboratory for testing), and no bowel preparation is needed
to perform the screening test. The benefits of stool-based testing
accrue over frequent, repeated testing, thus requiring commit-
ment and adherence to screening intervals to achieve a substantial
benefit in decreased colorectal cancer mortality.

Positive results on stool-based screening tests require fol-
low-up with colonoscopy for the screening benefits to be achieved.
Screening with high-sensitivity gFOBT requires some dietary and
medication restrictions prior to collecting stool samples,? while FIT
and sDNA-FIT*3*34 do not. Test specimens can be collected from a
single stool sample with FIT and sDNA-FIT333* (sDNA-FIT involves
collecting an entire bowel movement), while collection of samples
from 3 separate bowel movements is required for high-sensitivity
gFOBT screening.>?

Direct Visualization Tests

Screening by direct visualization tests must be performed in a clini-
cal setting rather than in the home. When performed alone, direct
visualization tests allow for a much longer time between screen-
ings compared with stool-based screening. Colonoscopy has the lon-
gest length between screenings (10 years when screening results are
negative), whereas flexible sigmoidoscopy and CT colonography al-
low 5 years between screenings if performed alone. Direct visual-
ization tests all require bowel preparation prior to the screening test,
although specific regimens may depend on the specific screening
test being performed.3® The use of sedation or anesthesia during the
procedure also varies by screening test. Sedation or anesthesia is

jama.com

© 2021 American Medical Association. All rights reserved.



USPSTF Recommendation: Screening for Colorectal Cancer

usually used during colonoscopy; hence, assistance with transpor-
tation home and recovery time after colonoscopy is required.>® Ab-
normal findings identified by flexible sigmoidoscopy or CT colonog-
raphy screening require follow-up colonoscopy for screening benefits
to be achieved.

Additional Tools and Resources

The National Cancer Institute and the Centers for Disease Control

and Prevention have developed patient and clinician guides on

screening for colorectal cancer:

« Colorectal Cancer Screening (PDQ)—Patient Version
https://www.cancer.gov/types/colorectal/patient/colorectal-
screening-pdq

« Colorectal Cancer Screening (PDQ)—Health Professional Version
https://www.cancer.gov/types/colorectal/hp/colorectal-
screening-pdq

« Colorectal Cancer Screening Tests
https://www.cdc.gov/cancer/colorectal/basic_info/screening/
tests.htm

The Community Preventive Services Task Force has also is-
sued recommendations on interventions to increase colorectal can-
cer screening at https://www.thecommunityguide.org/content/
task-force-findings-cancer-prevention-and-control.

Other Related USPSTF Recommendations

The USPSTF has a recommendation statement on aspirin use
for the primary prevention of cardiovascular disease and colo-
rectal cancer in average-risk adults (available at https://
uspreventiveservicestaskforce.org).>”

|
Update of Previous USPSTF Recommendation

This final recommendation replaces the 2016 USPSTF recommen-
dation on screening for colorectal cancer. In 2016, the USPSTF rec-
ommended screening for colorectal cancer starting at age 50 years
and continuing until age 75 years (A recommendation). In addition,
the USPSTF concluded that the decision to screen for colorectal can-
cerinadults aged 76 to 85 years should be an individual one, taking
into account the patient's overall health and prior screening history
(Crecommendation) and that screening should be discontinued af-
ter age 85 years.

In the current recommendation, while continuing to recom-
mend colorectal cancer screening in adults aged 50 to 75 years
(Arecommendation), the USPSTF now recommends offering screen-
ing starting at age 45 years (B recommendation). As it did in 2016,
the USPSTF continues to conclude that screeningin adults aged 76
to 85 years should be anindividual decision (C recommendation) and
screening should be discontinued after age 85 years.

|
Supporting Evidence

Scope of Review

Toupdateits 2016 recommendation, the USPSTF commissioned a sys-
temnatic review®'° to evaluate the benefits and harms of screening for
colorectal cancer in adults 40 years or older. As in 2016, the USPSTF
reviewed the evidence on (1) the effectiveness and comparative ef-
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fectiveness of screening strategies to reduce colorectal cancer inci-
dence, colorectal cancer mortality, or both; (2) the accuracy of vari-
ous screening tests to detect colorectal cancer, advanced adenomas,
or adenomatous polyps based on size; and (3) the serious harms of
different screening tests. The review also examined whether these
findings varied by age, sex, or race/ethnicity.

Inaddition, asin 2016, the USPSTF commissioned a report from
the CISNET Colorectal Cancer Working Group'>™ to provide infor-
mation from comparative modeling on how estimated life-years
gained, colorectal cancer cases averted, and colorectal cancer deaths
averted as well as colonoscopy burden and harms vary by different
starting and stopping ages for various screening strategies. New
analyses included in the current modeling for the USPSTF that were
not performed in the models commissioned by the USPSTF in 2016
included analyses with elevated risk scenarios to reflect recent popu-
lation trends in colorectal cancer incidence™ and analyses by race.'>'

Accuracy of Screening Tests

The USPSTF focused on reviewing evidence that reported accu-
racy of screening tests compared with colonoscopy as the refer-
ence standard. Colonoscopy accuracy is reported with a reference
standard of either repeat colonoscopy or CT colonography-
enhanced colonoscopy. The following accuracy results reflect ac-
curacy after only a single application of the test rather than a pro-
gram of repeated screenings.

Stool-Based Tests

Evidence on accuracy of high-sensitivity gFOBT to detect colorectal
cancer and advanced adenomas compared with a colonoscopy ref-
erence standard was reported in 2 studies (n = 3503).%'° Reported
sensitivity to detect colorectal cancer ranged from 0.50 to 0.75
(95% Cl, 0.09-1.0) and reported specificity ranged from 0.96 to
0.98 (95% Cl, 0.95-0.99). Sensitivity for detecting advanced
adenomas was lower, ranging from 0.06 to 0.17 (95% Cl, 0.02-
0.23), while specificity was similar (0.96 to 0.99 [95% Cl,
0.96-0.991).97° A larger evidence base was available on the accu-
racy of FIT, with the most evidence available on the OC-Sensor
family of FITs (13 studies; n = 44 887).9'° Using the threshold rec-
ommended by the manufacturer (20 pg hemoglobin per gram of
stool), the pooled sensitivity for detection of colorectal cancer was
0.74 (95% Cl, 0.64-0.83; 9 studies; n = 34 352) and pooled speci-
ficity was 0.94 (95% Cl, 0.93-0.96; 9 studies; n = 34 352). Similar
to high-sensitivity gFOBT, sensitivity for detecting advanced
adenomas was lower while specificity was similar; pooled sensitiv-
ity was 0.23 (95% Cl, 0.20-0.25) and pooled specificity was 0.96
(95% Cl, 0.95-0.97).9° Accuracy estimates of 9 other types of FIT
were similar but were generally reported only in single studies. In 4
studies (n = 12424) reporting the accuracy of sDNA-FIT,%'® pooled
sensitivity for colorectal cancer detection was 0.93 (95% Cl, 0.87-
1.0) and pooled specificity was 0.84 (95% Cl, 0.84-0.86), with a
lower pooled sensitivity for detecting advanced adenomas (0.43
[95% Cl, 0.40-0.46]) but higher pooled specificity (0.89 [95% Cl,
0.86-0.92]).%™° Ten of the accuracy studies on FIT also reported
results by age strata and generally found no significant difference; 2
reported stratified analyses for individuals younger than 50 years.
Two studies suggested lower specificity for colorectal cancer detec-
tion in adults 70 years or older; a single study on sDNA-FIT sug-
gested decreasing specificity with increasing age.>™°
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Direct Visualization Tests

Colonoscopy was evaluatedin 4 studies (n = 4821) on accuracy, with
3 studies (n = 2290) determining missed cases of colorectal can-
cer by follow-up CT colonography-enhanced colonoscopy or CT co-
lonography and repeat colonoscopy for discrepant findings.® In all
4 studies, sensitivity for detection of adenomas measuring 10 mm
or larger ranged from 0.89 (95% Cl, 0.78-0.96) to 0.95 (95% Cl,
0.74-0.99); specificity was reported in a single study as 0.89 (95%
Cl, 0.86-0.91).91° Two of the studies on colonoscopy accuracy in-
cluded patients younger than 50 years, although results in this age
group were not reported separately.

Seven studies (n = 5328) reported on accuracy of CT
colonography.®© The studies were heterogeneous in study de-
sign, population, imaging technique, and reader experience or pro-
tocol. Sensitivity for colorectal cancer detection was reported in 6
of the studies and ranged from 0.86 t0 1.0 (95% Cl range, 0.21-1.0);
specificity was not reported. Pooled sensitivity for detection of ad-
enomas measuring 10 mm or larger was 0.89 (95% Cl, 0.83-0.96)
and pooled specificity was 0.94 (95% Cl, 0.89-1.0). One study re-
ported CT colonography accuracy by age and suggested that sen-
sitivity was lower in adults 65 years or older; however, this finding
was not statistically significant.

The USPSTF did not identify any studies that reported on the
accuracy of flexible sigmoidoscopy using colonoscopy as the refer-
ence standard.

Benefits of Early Detection and Treatment

Direct evidence on the benefits of colorectal cancer screening to de-
crease colorectal cancer mortality are available from randomized
clinical trials (RCTs) on gFOBT and flexible sigmoidoscopy as well as
from cohort studies on FIT and colonoscopy. Pooled results from 4
RCTs (n = 458 002) on flexible sigmoidoscopy compared with no
screening show a significant decrease in colorectal cancer mortal-
ity (mortality rate ratio, 0.74 [95% Cl, 0.68-0.80]) over 11to 17 years
of follow-up.®'° Most studies reported outcomes after a single round
of screening, although the 1trial conducted in the US, the Prostate,
Lung, Colorectal and Ovarian Cancer Screening Trial, 38 evaluated 2
rounds of screening. Decreased mortality with flexible sigmoidos-
copy screening was consistently reported across the 4 trials. None
of the trials included persons younger than 50 years.

Trials that report on colorectal cancer outcomes with high-
sensitivity gFOBT screening are currently lacking, although several
older trials report decreased colorectal cancer mortality with
Hemoccult Il screening (an older gFOBT no longer commonly used).
After 2 to 9 rounds of biennial gFOBT screening, colorectal cancer
mortality was found to be lower at 11to 30 years of follow-up (rela-
tive risk range, 0.78 [95% Cl, 0.65-0.93] to 0.91[95% Cl, 0.84-
0.98]). Participants younger than 50 years were included in 3 trials,
although results for that age group were not reported separately.

Two prospective cohort studies (n = 436 927) in US-based popu-
lations reported on colorectal cancer outcomes after colonoscopy
screening.®'° One study among health professionals found that af-
ter 22 years of follow-up, colorectal mortality was lower in persons who
reported receiving at least 1 colonoscopy (adjusted hazard ratio, 0.32
[95% Cl, 0.24-0.45]),3° although findings were no longer significant
after 5 years for adults with afirst-degree relative with colorectal can-
cer. This study included persons younger than 50 years, although re-
sults for this age group were not reported separately. Another co-
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hort study among Medicare beneficiaries reported that the risk of
colorectal cancer was significantly lower in adults aged 70 to 74 years
(but not aged 75 to 79 years) 8 years after receiving a screening co-
lonoscopy (standardized risk, 0.42% [95% Cl, 0.24%-0.63%1).*° One
large, prospective cohort study (n = 5417 699) from Taiwan re-
ported on colorectal cancer mortality after introduction of a nation-
wide screening program with FIT in adults aged 50 to 69 years.*! Af-
ter 1to 3 rounds of biennial FIT screening, lower colorectal cancer
mortality was found at 6 years of follow-up (adjusted relative risk, 0.90
[95% Cl, 0.84-0.95]).

The CISNET modeling study commissioned for this review es-
timated the number of life-years gained, colorectal cancer cases and
deaths averted, lifetime colonoscopies required (as a proxy mea-
sure for the burden of screening), and resulting harms from colo-
noscopy (ie, gastrointestinal and cardiovascular events) for various
screening strategies. These strategies varied in the screening mo-
dality, the age at which to start and stop screening, and the fre-
quency of screening.'>> The USPSTF focused on findings from mod-
els that assumed an elevated population risk of colorectal cancer.
These models were thought to better capture the currently ob-
served epidemiologic trend of increasing incidence in adults younger
than 50 years, which is thought to reflect cohort effects, with
younger birth cohorts at greater risk for colorectal cancer than older
cohorts.™1315 The USPSTF focused on estimated life-years gained
(compared with no screening) as the primary measure of the ben-
efit of screening. Given this elevated population risk assumption, as
well as assuming 100% adherence, the USPSTF determined that be-
ginning screening at age 45 years and continuing to the age of 75
years, for the following screening strategies, yielded a reasonable
balance of benefits (life-years gained) and burdens or harms (num-
ber of colonoscopies): annual FIT, sSDNA-FIT every 1to 3 years, CT
colonography or flexible sigmoidoscopy every 5 years, colonos-
copy every 10 years, or flexible sigmoidoscopy every 10 years with
annual FIT (Figure 2 and Figure 3). Modeling estimates that screen-
ing with sDNA-FIT annually results in additional colonoscopy bur-
den compared with annual FIT screening (approximately 850 more
subsequent follow-up and surveillance colonoscopies needed per
1000 adults screened with annual sDNA-FIT)."? Screening with
sDNA-FIT every 2 yearsis estimated to result in approximately 300
more subsequent follow-up and surveillance colonoscopies per 1000
adults screened compared with annual FIT. In modeling analyses, per-
forming sDNA-FIT every 3 years or high-sensitivity gFOBT annually
(also included in Figure 2 and Figure 3) did not provide an efficient
balance of the estimated lifetime number of colonoscopies vs
the estimated life-years gained, compared with other options for
stool-based screening. However, sSDNA-FIT every 3 years or high-
sensitivity gFOBT annually is still estimated to provide a reason-
able balance of benefit in life-years gained and harms compared with
noscreening.'? Additionally, there is greater uncertainty in the model
predictions for high-sensitivity gFOBT strategies, given the under-
lying uncertainty around the sensitivity and specificity of high-
sensitivity gFOBT to detect adenomas and colorectal cancer.®"?

Based on averaging estimates across the 3 CISNET models, if
screening were performed from ages 45 to 75 years with one of the
USPSTF recommended strategies, an estimated 286 to 337 life-
years would be gained, an estimated 42 to 61 cases of colorectal can-
cer would be averted, and an estimated 24 to 28 colorectal cancer
deaths would be averted, per 1000 adults screened, depending on
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Figure 2. Benefits of Colorectal Cancer Screening

E Benefit: Estimated life-years gained per 1000 individuals screened?

Mean life-years

gained if start Additional life
screening years gained if
Screening modality Atage Atage  startscreening
and frequency 50y 45y atage45y
Stool tests
FIT every year 292 318 26
HSgFOBT every yearcd 272 298 26
sDNA-FIT every year 307 333 26
SDNA-FIT every 3 yd 278 303 25
Direct visualization tests
COLevery 10y 310 337 27
CT colonography every 5y 293 317 24
Flexible SIG every 5y 264 286 22
Flexible SIG every 10y plus FIT every year 306 332 26

:

Benefit: Estimated No. of CRC cases averted per 1000 individuals screened?

Mean CRC cases
averted if start

¢ Additional CRC
screening® cases averted if
Screening modality Atage Atage  startscreening
and frequency 50y 45y atage45y
Stool tests
FIT every year 47 50 3
HSgFOBT every yearcd 39 42 3
SDNA-FIT every year 54 57 3
SDNA-FIT every 3 yd 44 47 3
Direct visualization tests
COLevery 10y 58 61 3
CT colonography every 5y 53 55 2
Flexible SIG every 5y 49 51 2
Flexible SIG every 10y plus FIT every year 54 57 3

—

100 150 200 250 300 350

L|fe—years gained per 1000 screened,
by age to begin screening

CRCindicates colorectal cancer;

CT, computed tomography:; FIT, fecal
immunochemical test (with positivity
cutoff of 20 pg of hemoglobin per
gram of feces); HSgFOBT,
high-sensitivity guaiac fecal occult
blood test; SDNA-FIT, stool DNA
tests with FIT (multitarget stool

DNA test); SIG, sigmoidoscopy;

COL, colonoscopy.

E Benefit: Estimated No. of CRC deaths averted per 1000 individuals screened?
Mean CRC deaths

) Additional CRC
averted if deaths averted
start screening® ¢ spart

Screening modality Atage Atage  screening at
and frequency 50y 45y age45y
Stool tests
FIT every year 25 26 1
HSgFOBT every yearcd 23 24 1
sDNA-FIT every year 27 28 1
SDNA-FIT every 3 yd 24 25 1
Direct visualization tests
COLevery 10y 27 28 1
CT colonography every 5y 26 26 0.9
Flexible SIG every 5y 23 24 0.9
Flexible SIG every 10 y plus FIT every year 26 28 1

0 5 10 15 20 25 30 35 40 45 50 55 60 65
No. of CRC cases averted per 1000 screened,

—

2 Outcomes are expressed per 1000
40-year-olds who start screening at

by age to begin screening age 45 or at age 50

Mean estimate across the 3 Cancer
Intervention and Surveillance
Modeling Network colorectal cancer
models. See modeling report'>'> for
additional details and
model-specific estimates.

¢ Because of imprecision in sensitivity
and specificity, there is considerable
uncertainty in model predictions for
HSgFOBT strategies. See modeling
report'? for more information.

d Compared with other options for
stool-based screening, these
strategies do not provide an
efficient balance of the benefits
(life-years gained) vs harms and

No. of CRC deaths averted per 1000 screened,

burden (ie, lifetime number of
colonoscopies) of screening. See
modeling report'2"> for more
information.

by age to begin screening

the specific strategy used (Figure 2)." This finding translates to an
estimated 104 to 123 days of life gained per person screened. Low-
ering the starting age of screening from age 50 years to age 45 years
results in an estimated additional 2 to 3 cases of colorectal cancer
being averted, an estimated 1 additional colorectal cancer death
averted, and an estimated 22 to 27 additional life-years gained per

jama.com

1000 adults (ie, 8 to 10 additional days of life gained per person
screened)'? (Figure 2).

Harms of Screening and Treatment
No studies reported on harms from stool-based tests.>'° The pri-

mary harms from stool-based screening tests are thought to come
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Figure 3. Harms and Burden of Colorectal Cancer Screening

E Harms: Estimated lifetime number of complications (gastrointestinal and cardiovascular)
of CRC screening and follow-up procedures per 1000 individuals screened?
Mean estimate of complications

s © Additional
if start screening®

complications if start

Screening modality

and frequency Atage 50y Ataged5y screening at age 45y
Stool tests
FIT every year 10 11 0.2
HSgFOBT every year¢d 9 10 0.3
sDNA-FIT every year 12 13 0.2
SDNA-FIT every 3 yd 10 10 0.3
Direct visualization tests
COLevery 10y 14 16 2
CT colonography every 5y 11 11 0.2
Flexible SIG every 5y 11 11 0.1
Flexible SIG every 10y plus FIT every year 12 13 0.6
0 2 4 6 8 10 12 14 16
Lifetime No. of complications per 1000 screened,
by age to begin screening
Burden: Estimated lifetime number of tests by type per 1000 individuals screened?
Mean estimate Mean estimate
of lifetime No. of of lifetime No. of Additional tests CoLs Other tests
tests by type if start  tests by type if start  if start screening m
; ; soy Il45y [Js0y W45y
Screening modality screening atage 50y  screening atage 45y atage 45 y by type
and frequency COLs  Othertests® COLs  Othertests® COLs Other tests®
Stool tests
FIT every year 1496 15940 1682 19412 186 3472 ‘h I
HSgFOBT every yearcd 1347 16577 1535 20077 188 3501 ‘_ —
SDNA-FIT every year 2221 11303 2531 13693 311 2390 _ —
SDNA-FIT every 3 yd 1477 6006 1661 7194 184 1188 _:-
Direct visualization tests
COLevery 10y 3464 0O 4248 0 784 No change
CT colonography every 5y 1590 4056 1750 4859 161 803
Flexible SIG every 5y 1660 3946 1840 4723 179 777
Flexible SIG every 10 y plus FIT every year 1953 15088 2224 18641 270 3553 —
T T T T T T 1
0 3000 6000 9000 12000 15000 18000 21000

Lifetime No. of tests per 1000 screened,
by type and age to begin screening

CRCindicates colorectal cancer; CT, computed tomography; FIT, fecal

immunochemical test (with positivity cutoff of 20 pg of hemoglobin per gram of

feces): HSgFOBT, high-sensitivity guaiac fecal occult blood test; SDNA-FIT, stool

DNA tests with FIT (multitarget stool DNA test); SIG, sigmoidoscopy;

COL, colonoscopy.

@ Qutcomes are expressed per 1000 40-year-olds who start screening at age 45
oratage50.

b Mean estimate across the 3 Cancer Intervention and Surveillance Modeling

Network colorectal cancer models. See modeling report'>"> for additional
details and model-specific estimates.

© Because of imprecision in sensitivity and specificity, there is considerable
uncertainty in model predictions for HSgFOBT strategies. See modeling
report' for more information.

d Compared with other options for stool-based screening, these strategies do
not provide an efficient balance of the benefits (life-years gained) vs harms
and burden (ie, lifetime number of colonoscopies) of screening. See modeling
report™' for more information.

€ Other tests include FIT, HSgFOBT, sDNA-FIT, CT colonography, and SIG.

from false-positive and false-negative results and from harms of
workup of positive screening results, such as colonoscopy. Serious
harms from colonoscopy to follow-up positive screening results are
estimated to be 17.5 serious bleeding events (95% Cl, 7.6-27.5; 11stud-
ies; n = 78 793) and 5.4 perforations (95% Cl, 3.4 to 7.4; 12 studies;
n = 341922) per 10 000 colonoscopies.>'©

Harms from screening colonoscopy have been reported in 67
observational studies (n = 27 746 669).° Rates of serious bleeding
events and perforations are lower with screening colonoscopy than
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with colonoscopy performed following positive stool-based screen-
ing test results (presumably because of fewer biopsies and ad-
enoma removals), with 14.6 major bleeding events per 10 000 co-
lonoscopies (95% Cl, 9.4-19.9; 20 studies; n = 5172508) and 3.1
perforations per 10 000 colonoscopies (95% Cl, 2.3-4.0; 26 stud-
ies; n = 5272 600).%'° If sedation is used during colonoscopy, car-
diopulmonary events may rarely occur, although the precise fre-
quency of occurrence is not known. No higher risk of other serious
harms with screening colonoscopy was seen in 4 cohort studies

jama.com

© 2021 American Medical Association. All rights reserved.



USPSTF Recommendation: Screening for Colorectal Cancer

(n = 4173 949). Other serious reported harms include infection and
other gastrointestinal events (besides bleeding and perforation).
Twenty-three studies reported on differences in harms by age, and 21
studies included persons younger than 50 years.>'© Overall findings
indicated increasing risk of bleeding and perforation with increasing
age. Bowel preparation for colonoscopy, flexible sigmoidoscopy, and
CT colonography may lead to dehydration or electrolyte imbalances,
particularly in older adults or persons with comorbid conditions; accu-
rate estimates of the rates of these events are not available.

Harms from flexible sigmoidoscopy were reported in 18 studies
(n = 395 077).%7° Rates of serious harms were 0.5 bleeding events per
10 000 sigmoidoscopies (95% Cl, 0-1.3; 10 studies; n = 179 854) and
0.2 perforations per 10 000 sigmoidoscopies (95% Cl, 0.1-0.4; 11stud-
ies; n = 359 679). No studiesincluded persons younger than 50 years
and no subgroup analyses on harms by age were reported. Rates of
harms from colonoscopy following abnormal flexible sigmoidos-
copy results include 20.7 major bleeding events per 10 000 colonos-
copies (95% Cl, 8.2-33.2; 4 studies; n = 5790) and 12.0 perforations
per10 000 colonoscopies (95% Cl, 7.5-16.5; 4 studies; n = 23 022).9°

Harms from CT colonography are uncommon (19 studies;
n = 90133), and the reported radiation dose for CT colonography
ranges from 0.8 to 5.3 mSv (compared with an average annual back-
ground radiation dose of 3.0 mSv per person in the US).>'° Accu-
rate estimates of rates of serious harms from colonoscopy follow-
ing abnormal CT colonography results are not available. Extracolonic
findings on CT colonography are common. Based on 27 studies that
included 48 235 participants, 1.3% to 11.4% of examinations iden-
tified extracolonic findings that required workup.®™° Three per-
cent or less of individuals with extracolonic findings required de-
finitive medical or surgical treatment for an incidental finding. A few
studies suggest that extracolonic findings may be more commonin
older age groups. Long-term clinical follow-up of extracolonic find-
ings was reported in few studies, makingit difficult to know whether
it represents a benefit or harm of CT colonography.

Potential harms of colorectal cancer screening include pos-
sible overdetection of adenomas not destined to become cancer;
however, no studies directly assessing the health effects of these
harms were identified.®'©

Based on the available empirical evidence,>'® harms from colo-
noscopy (either a screening colonoscopy. follow-up colonoscopy af-
tera positive screening result from other methods, or surveillance co-
lonoscopy in persons in whom adenomas have previously been
detected) were considered to be the main source of colorectal can-
cer screening harms in the CISNET modeling study.™' Thus, harms
were quantified as the lifetime number of colonoscopy complica-
tions associated with screening, and the lifetime number of colonos-
copies was used as a proxy for the burden of screening. Based on av-
eraging estimates across the 3 models, if screening were performed
from ages 45 to 75 years with 1of the USPSTF recommended strate-
gies, an estimated 1535 to 4248 colonoscopy procedures and 10 to
16 colonoscopy complications would be expected over the lifetime
of 1000 screened adults (ie, 1.5 to 4.2 colonoscopies per person over
the lifetime and complications estimated as occurringin1in every 63
t0 102 adults screened from ages 45 to 75 years).">

Response to Public Comments
A draft version of this recommendation statement was posted

for publiccomment on the USPSTF website from October 27, 2020,
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to November 23, 2020. Many comments were received on the
USPSTF's new B recommendation to screen adults aged 45 to 49
years; some supported the new recommendation, others re-
quested that screening begin at an even younger age, and still
others disagreed with starting screening before age 50 years. The
USPSTF appreciates the various perspectives that were shared. Al-
though future research could further strengthen the USPSTF's un-
derstanding about the benefits and harms of colorectal cancer
screening in adults aged 45 to 49 years, based on the USPSTF's as-
sessment of the available empirical, modeling, and epidemiologic
data, the USPSTF finds adequate evidence that screening this age
group provides a moderate net benefit. Several comments re-
quested that colonoscopy to follow up an abnormal noncolonos-
copy screening test result be considered part of screening. The
USPSTF recognizes that the benefits of screening can only be fully
achieved when follow-up of abnormal screening test results is per-
formed. The USPSTF added language to the Practice Consider-
ations section to clarify this.

Several comments also requested clarification about how fre-
quently sDNA-FIT is being recommended. The USPSTF has clari-
fied that screening every 1to 3 years with sSDNA-FIT would be rea-
sonable. Comments were also received requesting that the USPSTF
provide a tiered or ranked list of screening strategies. Because no
direct evidence compares different screening tests, and because lo-
cal resources or patient factors may influence feasibility of differ-
ent screening strategies, the USPSTF is unable to determine which
tests are unequivocally "better” or "worse.” In Table 1, the USPSTF
describes the available empirical and modeling evidence on the ben-
efits and harms of each screening strategy and also highlights ad-
ditional considerations that may help an individual patient and cli-
nician select a specific screening strategy. Comments also requested
that persons with a personal or family history of Lynch syndrome be
added to the recommendation. Persons who have hereditary can-
cer syndromes such as Lynch syndrome are at very high risk for co-
lorectal cancer and may need screening strategies that go beyond
the evidence that the USPSTF reviewed. Persons with a personal or
family history of Lynch syndrome should speak with their health care
professional about appropriate screening options.

|
Research Needs and Gaps

Although the benefits of screening for colorectal cancer are well es-
tablished, the followingimportant evidence gaps that need to be ad-
dressed by additional research persist.

 Randomized trials that directly compare the effectiveness of dif-
ferent colorectal cancer screening strategies (including hybrid strat-
egies that switch between modalities over time) to reduce colo-
rectal cancer mortality are needed.

« Studies are needed on screening effectiveness in adults younger
than 50 years and whether screening strategies should be tai-
lored in these populations.

* More research is needed to understand the factors that contrib-
utetoincreased colorectal cancer incidence and mortality in Black
adults, such as access to and availability of care and characteris-
tics of systems providing health care. Once these factors are iden-
tified, more research is needed to test interventions designed to
mitigate these differences for Black adults.
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» More studies evaluating the direct effectiveness of screening with
sDNA-FIT on colorectal cancer mortality outcomes and studies that
report outcomes of patients who receive abnormal SDNA-FIT re-
sults but subsequently negative colonoscopy results are needed.

 More studies evaluating the direct effectiveness of screening with
CT colonography on colorectal cancer mortality are needed, as well
as more studies that report on long-term consequences of iden-
tifying extracolonic findings on colorectal cancer screening.

= More research is needed to understand the uptake of and adher-
ence to individual screening tests (such as adherence to repeated
screening colonoscopy after 10 years and repeated stool tests
annually) and the effect adherence has on the overall benefits of a
screening program. Similarly, more research is needed on the
accuracy and effectiveness of emerging screening technologies
such as serum- and urine-based colorectal cancer screening tests
and capsule endoscopy tests to potentially improve acceptance
and adherence to colorectal cancer screening, if found to be accu-
rate and effective.

. |
Recommendations of Others

Many organizations have issued guidelines on screening for colo-
rectal cancer. There is a general consensus that average-risk adults

USPSTF Recommendation: Screening for Colorectal Cancer

aged 50 to 75 years should be screened. The American Academy of
Family Physicians (AAFP),*? American College of Physicians (ACP),*
American Cancer Society (ACS),** and the US Multi-Society Task
Force (which includes the American College of Gastroenterology,
American Gastroenterological Association, and American Society for
Gastrointestinal Endoscopy)*' all recommend routine colorectal can-
cerscreeningin this age group, although specific recommended tests
and frequency of screening may vary. Currently, where recommen-
dations and guidelines vary is the age to initiate screening. In 2017,
the US Multi-Society Task Force recommended beginning screen-
ing at age 45 years in Black adults (weak recommendation) and
screening at age 40 years (or 10 years before the age at diagnosis
of afamily member, whichever is earlier) in persons with a family his-
tory for colorectal cancer. In 2018, the ACS recommended that
screening begin at age 45 years in all adults (qualified recommen-
dation). The AAFP's recommendations do not address screening be-
fore age 50 years. In 2021, the American College of Gastroenterol-
ogy suggested screeningin average-risk persons aged 45 to 49 years
(conditional recommendation) and recommended screening aver-
age-risk persons aged 50 to 75 years (strong recommendation).*®
Generally, guidelines agree that screening should either be individu-
alized in older adults aged 76 to 85 years (ACS, AAFP, and US Multi-
Society Task Force) or stopped altogether (ACP), with clear consen-
sus that screening should stop after age 85 years.
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