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DESCRIPTION: Since the early 2000s, there has been a rapid
decline in colorectal cancer (CRC) mortality, due in large part
to screening and removal of precancerous polyps. Despite
these improvements, CRC remains the second leading cause
of cancer deaths in the United States, with approximately
53,000 deaths projected in 2023. The aim of this American
Gastroenterological Association (AGA) Clinical Practice Up-
date Expert Review was to describe how individuals should
be risk-stratified for CRC screening and post-polypectomy
surveillance and to highlight opportunities for future
research to fill gaps in the existing literature. METHODS: This
Expert Review was commissioned and approved by the
American Gastroenterological Association (AGA) Institute
Clinical Practice Updates Committee (CPUC) and the AGA
Governing Board to provide timely guidance on a topic of high
clinical importance to the AGA membership, and underwent
internal peer review by the CPUC and external peer review
through standard procedures of Gastroenterology. These Best
Practice Advice statements were drawn from a review of the
published literature and from expert opinion. Because sys-
tematic reviews were not performed, these Best Practice
Advice statements do not carry formal ratings regarding the
quality of evidence or strength of the presented considerations.
BEST PRACTICE ADVICE STATEMENTS

Abbreviations used in this paper: CRC, colorectal cancer; CT, computed
tomography; FDR, first-degree relative; FIT, fecal immunochemical test;
HR, hazard ratio; RCT, randomized controlled trial; RR, relative risk.
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BEST PRACTICE ADVICE 1: All individuals with a first-degree
relative (defined as a parent, sibling, or child) who was diag-
nosed with CRC, particularly before the age of 50 years, should be
considered at increased risk for CRC. BEST PRACTICE ADVICE 2:
All individuals without a personal history of CRC, inflammatory
bowel disease, hereditary CRC syndromes, other CRC predispos-
ing conditions, or a family history of CRC should be considered at
average risk for CRC. BEST PRACTICE ADVICE 3: Individuals at
average risk for CRC should initiate screening at age 45 years and
individuals at increased risk for CRC due to having a first-degree
relative with CRC should initiate screening 10 years before the
age at diagnosis of the youngest affected relative or age 40 years,
whichever is earlier. BEST PRACTICE ADVICE 4: Risk stratifi-
cation for initiation of CRC screening should be based on an in-
dividual’s age, a known or suspected predisposing hereditary
CRC syndrome, and/or a family history of CRC. BEST PRACTICE
ADVICE 5: The decision to continue CRC screening in individuals
older than 75 years should be individualized, based on an
assessment of risks, benefits, screening history, and
comorbidities. BEST PRACTICE ADVICE 6: Screening options for
individuals at average risk for CRC should include colonoscopy,
fecal immunochemical test, flexible sigmoidoscopy plus fecal
immunochemical test, multitarget stool DNA fecal immunochem-
ical test, and computed tomography colonography, based on
availability and individual preference. BEST PRACTICE
ADVICE 7: Colonoscopy should be the screening strategy used
for individuals at increased CRC risk. BEST PRACTICE ADVICE
8: The decision to continue post-polypectomy surveillance for
individuals older than 75 years should be individualized, based
on an assessment of risks, benefits, and comorbidities. BEST
PRACTICE ADVICE 9: Risk-stratification tools for CRC screening
and post-polypectomy surveillance that emerge from research
should be examined for real-world effectiveness and cost-
effectiveness in diverse populations (eg, by race, ethnicity, sex,
and other sociodemographic factors associated with disparities
in CRC outcomes) before widespread implementation.
Keywords: Colorectal Cancer; CRC; First-Degree Relative; Sec-
ond-Degree Relative; Third-Degree Relative; Fecal Immuno-
chemical Test; FIT.

he aim of this Clinical Practice Update from the
TClinical Practice Update Committee of the American
Gastroenterological Association was to describe how in-
dividuals should be risk-stratified for colorectal cancer
(CRC) screening and post-polypectomy surveillance and to
highlight opportunities for future research that fill gaps in
the existing literature. The target health care audience is all
gastroenterologists, primary care providers, and other
members of the health care team involved in ensuring in-
dividuals are up to date with CRC screening or post-
polypectomy surveillance. The target patient population is
adults eligible for CRC screening and their families.
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Best Practice Advice 1: All individuals with a first-
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degree relative (FDR) (defined as a parent, sibling, or
child) who was diagnosed with CRC, particularly before
the age of 50 years, should be considered at increased
risk for CRC.

Best Practice Advice 2: All individuals without a
personal history of CRC, inflammatory bowel disease,
hereditary CRC syndromes, other CRC predisposing
conditions, or a family history of CRC should be
considered at average risk for CRC.

Most CRCs are sporadic and risk increases with older
age.1 Individuals without a personal or family history of
colorectal neoplasia are considered at average risk for CRC.
These individuals have an approximate 4% lifetime risk of
being diagnosed with CRC,2 thus screening is recommended
for all average-risk adults. Approximately 20% of CRCs are
associated with familial clustering and approximately 5%
are due to predisposing hereditary CRC syndromes.3,4 He-
reditary CRC syndromes, such as Lynch syndrome and
polyposis syndromes, confer increased CRC risk (covered
elsewhere5,6), and even in the absence of an established
hereditary syndrome, a family history of CRC increases an
individual’s risk of CRC. This risk differs by the degree of
relation between an individual and relatives, the number of
relatives diagnosed with CRC, the age of the individual, and
the age of the relatives at the time of diagnosis.7,8

In meta-analyses published between 2001 and 2006, the
pooled relative risk (RR) of developing CRC if at least 1 FDR
was affected ranged from 2.24 (95% CI, 2.06–2.43)9 to 2.26
(95% CI, 1.86–2.73).10 A 2018 meta-analysis reported a
pooled RR of 1.76 (95% CI, 1.57–1.97)11 and a 2019 sys-
tematic review and meta-analysis by Roos et al12 that
stratified RR by study design, also reported a more modest
overall risk estimate, particularly in cohort studies
compared with case–control studies, than the prior meta-
analyses. This may reflect how case–control studies may
be more prone to recall bias than cohort studies, which tend
to exaggerate association. However, notably in Roos et al,12

results stratified by age of affected FDR showed that risk of
CRC was substantially higher when the FDR was younger
than age 50 years at diagnosis, regardless of study design,
with an RR of 3.57 (95% CI, 1.07–11.85) in pooled case–
control studies and 3.26 (95% CI, 2.82–3.77) in pooled
cohort studies. In contrast, when the FDR was older than 50
years at diagnosis, the RR associated with family history was
more modest in both (in pooled case-control studies: RR,
1.88; 95% CI, 1.66–2.13 and pooled cohort studies: 1.83;
95% CI, 1.55–2.16).12

These data were not incorporated in the most recent
guidelines by the American College of Gastroenterology and
the National Comprehensive Cancer Network (Table 1), but
suggest a potential role for less intensive screening and
perhaps increased use of noninvasive screening modalities
for individuals with an FDR with CRC, particularly for those
in whom cancer was diagnosed after the age of 50 years in
the FDR. The rationale for our Best Practice Advice state-
ment to consider more intensive screening for all in-
dividuals with an FDR with CRC, irrespective of the age at
onset of the affected relative, is based on several factors.
First, in clinical practice, most individuals do not know the
exact age that their relatives were diagnosed with CRC and
it is cumbersome to obtain this information. Thus, screening
recommendations that rely on this information could be
challenging to implement in real-world clinical settings. As
discussed below, more data are needed to examine the yield
of advanced neoplasia in adults between the ages of 40 and
50 years based on family history. In addition, the extent to
which risk estimates have varied across meta-analyses due
to variation in the time periods of the included studies is
unclear. The natural history of CRC likely differs by time
period based on variation in secular trends in the preva-
lence of screening, as well as other CRC risk factors (eg,
intake of aspirin, body mass index, and dietary habits). For
these reasons, we suggest continuing to consider any indi-
vidual with a family history of CRC, irrespective of age of the
family member, as high risk, warranting more intensive
screening until additional data are available (Figure 1).
Finally, we recognize that few studies have assessed an in-
dividual’s risk of CRC when a second-degree relative or
third-degree relative is affected. Emerging data, including a
study by Taylor et al,13 have suggested that the most
important predictor of CRC was the number of affected
FDRs, and having a single FDR in combination with a
second-degree relative or third-degree relative could also
increase an individual’s risk for CRC by more than 2-fold.

As mentioned previously, few studies have examined the
association between a family history of any adenomatous
polyps and CRC risk.14 In a population CRC screening pro-
gram, among individuals with an abnormal fecal immuno-
chemical test (FIT) result, the RR of CRC for individuals with
an FDR with any adenomatous polyp was 4.36 (95% CI,
1.60–10.21) compared with individuals without FDR with
any adenomas.15 Another study found that individuals with
an FDR with adenomas �1 cm were 2-fold more likely to be
diagnosed with CRC or large adenomas (�1 cm) compared
with individuals without such family history (odds ratio,
2.27; 95% CI, 1.01–5.09).16 In the National Polyp Study, FDR
of individuals with any adenomas had an almost 2-fold
increased risk for CRC compared with spouse controls (RR,
1.78; 95% CI, 1.18–2.67).17 Finally, in a population-based
study from Sweden, having an FDR with any type of colo-
rectal polyp was associated with a 1.4-fold higher risk of CRC
after adjusting for family history and other factors (odds ratio,
1.40; 95% CI, 1.35 to 1.45). However, study limitations
include an unexpected association between family history of
hyperplastic polyps and CRC risk, as well as potential bias in
ascertainment of family history of polyps based on colonos-
copy exposure in the population.18 In terms of yield of colo-
noscopy among relatives of individuals with advanced
adenoma, Ng et al19 concluded in a prospective study that the
prevalence of advanced adenomas was 11.5% among siblings
of patients with advanced adenomas compared with 2.5%
among siblings of individuals without advanced adenomas
(odds ratio, 6.05; 95% CI, 2.74–13.36).

Taken together, these data showed how an individual’s
family history of CRC (particularly when an FDR is diag-
nosed before the age of 50 years) and/or any adenomas
(particularly those �1 cm) are important in risk-based CRC



le 1.Samples of Practice Guidelines Recommending Initiation of Colorectal Cancer Screening in Average-Risk Populations and Increased-Risk Groups Based on
Family History of Colorectal Cancer

Variable Criteria Recommendation Synthesis

ple of practice guidelines
recommending initiation of CRC
screening in average-risk
populations

erican Cancer Society, 20182 Average-risk adults in good health
with a life expectancy of more
than 10 y

Begin screening at age 45 y with any test (qualified recommendation)
Screen adults between ages 50 and 75 y with any test (strong

recommendation)

In average-risk adults, all practice
guidelines gave a strong
recommendation to begin
CRC screening at age 50 y
with any test

Most practice guidelines gave a
weak or qualified
recommendation to begin
CRC screening in average-risk
adults at age 45 y with any test

Two practice guidelines
(American College of
Gastroenterology and
USMSTF) recommended a
tiered approach of screening
tests to use, with tier 1 tests
including a colonoscopy every
10 y or FIT every 1 y

erican College of
Gastroenterology, 20217

Average-risk adults Begin screening adults between ages 45 and 49 y (conditional
recommendation)

Screen adults between ages 50 and 75 y (strong recommendation)
Colonoscopy every 10 y or FIT every 1 y as primary screening

modalities (strong recommendation)
Flexible sigmoidoscopy every 5–10 y, multitarget stool DNA test

every 3 y, CT colonography every 5 y, or colon capsule every 5 y
(conditional recommendation)

erican College of Physicians,
201996

Average-risk adults in good health
with a life expectancy of more
than 10 y

Screen adults between ages of 50 and 75 y with any test

ional Comprehensive Cancer
Network, 2022

Average-risk adults Begin screening at age 45 y with any test

STF,a 202230 Average-risk adults Begin screening at age 45 y (weak recommendation)
Average-risk adults Begin screening at age 50 y if no prior screening completed (strong

recommendation)
Preventive Services Task Force,
202129

Asymptomatic, average-risk adults Screen adults between ages 50 and 75 y (Grade A)
Begin screening adults between ages 45 and 49 y (Grade B)
Selectively screen adults aged 76–85 y (Grade C)
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Table 1.Continued

Variable Criteria Recommendation Synthesis

Sample of practice guidelines
recommending initiation of CRC
screening in increased-risk
groups based on family history of
CRC

American College of
Gastroenterology, 20217

CRC or advanced adenoma in 1 FDR
at age <60 y or CRC or advanced
adenoma in 2 or more FDRs at
any age

Colonoscopy at age 40 y or 10 y before earliest diagnosis of CRC,
repeat every 5 y (conditional recommendation)

In adults with an increased risk of
CRC based on a family history
of CRC, all practice guidelines
gave a strong
recommendation to begin
CRC screening at age 40 y or
10 y before earliest diagnosis
of CRC with colonoscopy
every 5 to 10 y

In adults with a family history of
advanced adenoma, most
practice guidelines
recommended to begin CRC
screening at age 40 y or 10 y
before earliest diagnosis of
adenoma with any test

CRC or advanced adenoma in single
FDR diagnosed at 60 y or older

Begin screening at age 40 y or 10 y before earliest diagnosis of CRC
with any test (conditional recommendation)

Canadian Association of
Gastroenterology, endorsed by
American Gastroenterological
Association, 201897

CRC in 2 or more FDRs Colonoscopy every 5 y at age 40 y or 10 y younger than age of
diagnosis of earliest diagnosed FDR, whichever is earlier

CRC in 1 FDR Colonoscopy every 5–10 y at age 40–50 y or 10 y younger than age
of diagnosis of FDR, whichever is earlier

FIT every 1–2 y is suggested as second-line option
1 or more FDR with documented

advanced adenoma
No recommendation for a preferred test
Colonoscopy or FIT are both options
Colonoscopy every 5–10 y at age 40–50 y or 10 y younger than age

of diagnosis of FDR, whichever is earlier
FIT every 1–2 y is suggested as second-line option

National Comprehensive Cancer
Network, 2022

CRC 1 or more FDR with CRC at any
age

Colonoscopy every 5 y or per colonoscopy findings beginning at age
40 y or 10 y before earliest diagnosis of CRC

CRC in second- and third-degree
relatives at any age

Colonoscopy every 10 y or per colonoscopy findings beginning at
age 45 y

Advanced adenoma in FDR at any
age

Colonoscopy every 5–10 y or per colonoscopy findings beginning at
age 40 y or at age of onset of adenoma in relative, whichever is
first

USMSTF, 201731 CRC or advanced adenoma in 2
FDRs at any age or CRC or
advanced adenoma in a single
FDR younger than 60 y

Colonoscopy every 5 y beginning 10 y before age at FDR diagnosis
or age 40 y

CRC or advanced adenoma in single
FDR diagnosed a t 60 y or older

Begin screening at age 40 y with any test

USMSTF, US Multi-Society Task Force on Colorectal Cancer.
aThe USMSTF represents the American Gastroenterological Association, the American Society for Gastrointestinal Endoscopy, and the American College of
Gastroenterology.
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Figure 1. Recommended CRC screening test options based on family history (FMHx) of CRC.
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screening recommendations. Yet, family CRC and adenoma
history are not consistently collected or documented,20

often lack the age at diagnosis of the affected individual,
and the accuracy of details provided has been called into
question.21–23 This presents an opportunity to increase
awareness of family history knowledge in the general pop-
ulation and to standardize how physicians and other health
care professionals collect and document family history.20

Best Practice Advice 3: Individuals at average risk
for CRC should initiate screening at age 45 years and
individuals at increased risk for CRC due to having an
FDR with CRC should initiate screening 10 years before
the age at diagnosis of the youngest affected relative or
age 40 years, whichever is earlier.

Best Practice Advice 4: Risk stratification for
initiation of CRC screening should be based on an in-
dividual’s age, a known or suspected predisposing he-
reditary CRC syndrome, and/or a family history of CRC.

In contrast to the declining incidence of CRC in people
older than 50 years, the incidence of CRC in people younger
than 50 years, also known as “early-onset CRC,” has been
increasing. It is estimated that over the next decade, early-
onset CRC will account for 10% of colon cancers and 25%
of rectal cancers.24,25 Due to the absence of randomized
controlled trials (RCTs) examining the effectiveness of
lowering the age at CRC screening, recommendations to
date have largely been supported by decision analytic
models. Results of a microsimulation analysis that incor-
porated the recent increase in CRC incidence among
younger individuals in the United States showed that
starting a 10-yearly colonoscopy, annual FIT, or 5-yearly
flexible sigmoidoscopy at the age of 45 years resulted in
the most optimal balance of burden to benefit of
screening.26 Results of another modeling analysis showed
that initiating screening colonoscopy at age 45 years instead
of 50 years cost $33,900 per quality-adjusted life-year
gained, and initiating FIT at 45 years instead of 50 years
cost $7700 per quality-adjusted life-year gained.27 A cohort
study of US women also supported earlier initiation of
endoscopy screening for CRC. Compared with no endoscopy,
undergoing lower endoscopy was associated with a signifi-
cantly lower risk of incident CRC when age at initiation was
before age 45 years (hazard ratio [HR], 0.37; 95% CI, 0.26–
0.53), 45–49 years (HR, 0.43; 95% CI, 0.29–0.62), 50–54
years (HR, 0.47; 95% CI, 0.35–0.62), and 55 years or older
(HR, 0.46; 95% CI, 0.30–0.69).28 Compared with no endos-
copy, initiation of endoscopy before 50 years of age was also
associated with a reduced risk of CRC diagnosed before 55
years of age (younger than 45 years: HR, 0.45; 95% CI, 0.29–
0.70; 45–49 years: HR, 0.43; 95% CI, 0.24–0.76). Taken
together, the US Multi-Society Task Force on Colorectal Can-
cer, the US Preventive Services Task Force, and the American
Cancer Society recommend (with varying strength) initiating
CRC screening in individuals at average risk for CRC at the age
of 45 years, while acknowledging limited evidence.29–32

As discussed in Best Practice Advice statements 1 and 2,
individuals with a family history of CRC and/or adenomas
have an increased risk of CRC compared with individuals
without such a history.8,17 Empirical evidence on when to
initiate screening in a population with a family history of
CRC is limited. Results of a microsimulation analysis showed
that screening people with 1 FDR affected with CRC every 3
years beginning at the age of 40 years was the most cost-
effective.33 An analysis conducted according to the age at
diagnosis of affected relatives suggested that CRC screening
should begin at age 30 years for those with 1 affected FDR
diagnosed before age 45 years and at age 20 years for those
with 2 affected FDRs before the age of 50 years or 1 affected
FDR and 1 second-degree relative diagnosed before the age
of 50 years.34 Fewer data are available to inform screening
strategies for individuals with a family history of polyps. An
earlier-referenced observational study supported earlier
screening for CRC in individuals with a family history of
colorectal polyps by showing increased risk of CRC, partic-
ularly early-onset CRC, in those with an FDR diagnosed with
a polyp at a younger age.18
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The age to initiate screening according to family history
of CRC could be optimized based on the number of affected
family members, age at diagnosis of the affected relatives, as
well as the 10-year cumulative incidence of CRC according
to age within a specific source population (eg, country).
However, in the absence of widely available risk calculators
developed for such risk-adapted screenings, a simplified
approach to consider is initiating screening approximately
10 years before the age of diagnosis of the youngest affected
relative or at age 40 years.28

There is growing interest in tailoring individual
screening recommendations to include race, smoking his-
tory, and other lifestyle factors in addition to the factors
discussed above. Despite promising data, studies that vali-
date findings to date across large diverse populations are
still needed. Based on current evidence, risk stratification
for initiation of CRC screening should be based on age,
family history, or other CRC predisposing conditions. Other
conditions that predispose to CRC include, but are not
limited to, inflammatory bowel diseases with colonic
involvement (ie, ulcerative colitis and Crohn’s disease); he-
reditary CRC syndromes, including serrated polyposis syn-
drome, familial adenomatous polyposis, MYH-associated
polyposis, and Lynch syndrome; primary sclerosing chol-
angitis; and many others. These populations are not
considered in this Clinical Practice Update and are discussed
elsewhere.35,36

Best Practice Advice 5: The decision to continue CRC
screening in individuals older than 75 years should be
individualized, based on an assessment of risks, benefits,
screening history, and comorbidities.

Risk–benefit assessment is important when making de-
cisions for CRC screening in individuals older than 75 years.
Less intensive screening history, less severe comorbidities,
and a greater number of risk factors for CRC are each
associated with cost-effective screening.37 Life expectancy
and lag time in the progression of a polyp to CRC or CRC-
related death also need to be compared to determine
whether someone will benefit from the removal of polyps.

There have been no RCTs that have enrolled individuals
older than 75 years to inform the optimal age to stop CRC
screening. In a prospective cohort study in the United States
that evaluated the risk and effectiveness of screening colo-
noscopy among Medicare beneficiaries without previous
screening, the absolute reduction in 8-year risk of CRC was
–0.42% (95% CI, –0.24% to –0.63%) in individuals aged 70–
74 years and –0.14% (95% CI, –0.41% to 0.16%) in in-
dividuals aged 75–79 years. The 30-day risk for the adverse
event after colonoscopy was 5.6 and 10.3 events per 1000 in
individuals aged 70–74 years and 75–79 years, respec-
tively.38 Another prospective cohort study among US
women reported reduced risks of CRC incidence (multi-
variable-adjusted HR, 0.61; 95% CI, 0.46 to 0.78) and CRC-
related mortality (HR, 0.60; 95% CI, 0.46 to 0.78), regard-
less of screening history in individuals who underwent
sigmoidoscopy or colonoscopy after 75 years of age.39

However, the protective effect after 75 years of age was
not observed in individuals with 3 or more comorbidities
among cardiovascular disease (myocardial infarction or
stroke), hypertension, hypercholesterolemia, and diabetes
(HR of CRC incidence, 0.70; 95% CI, 0.44 to 1.10; HR of CRC
mortality, 1.17; 95% CI, 0.57 to 2.43).39

A microsimulation analysis evaluated the benefits and
harms of biennial FIT according to individuals’ screening
history and comorbidities.40 It found that individuals who
were previously unscreened and without comorbidities
could undergo an initial screening through age 90 years
(women) and age 80 years (men), with benefits outweighing
risks. In contrast, those with a history of adherence to rec-
ommended screening guidelines and severe comorbidities
should stop screening at age 66 years or younger.40

Best Practice Advice 6: Screening options for in-
dividuals at average risk for CRC should include colo-
noscopy, FIT, flexible sigmoidoscopy plus FIT, multitarget
stool DNA-FIT, and computed tomography (CT) colonog-
raphy, based on availability and individual preference.

Colonoscopy has a high sensitivity for cancer and pre-
cancerous lesions and enables screening and treatment
simultaneously. Evidence on the effectiveness of colonos-
copy screening in reducing CRC incidence and mortality is
derived primarily from observational studies.41,42 The
Nordic-European Initiative on Colorectal Cancer (NORDICC),
the only RCT of screening colonoscopy to date, included
84,584 participants aged 55–64 years and compared those
who were invited to get a screening colonoscopy with those
who underwent usual care.43 Although the risk of CRC at 10
years was lower in participants who were invited to un-
dergo colonoscopy (RR, 0.82; 95% CI, 0.70–0.93), the risk of
CRC-related death did not differ between the 2 groups (RR,
0.90; 95% CI, 0.62–1.16). Notably, only 42% of individuals
invited for colonoscopy completed the procedure, and there
was a greater reduction in the risk of CRC (RR, 0.69; 95% CI,
0.55–0.83) and related mortality (RR, 0.50; 95% CI, 0.27–
0.44) among those who completed a colonoscopy.

The superiority of colonoscopy in terms of sensitivity for
both CRC and precancerous lesions is widely accepted, but
compliance is lower than with alternative noninvasive
methods.44 As such, screening methods including FIT, flex-
ible sigmoidoscopy plus FIT, and multitarget stool DNA-FIT
are chosen based on availability of screening modalities and
patient preferences. In rare circumstances, patients might
also complete screening by CT colonography and colon
capsule endoscopy. There is strong RCT-based evidence that
sigmoidoscopy, and additional empirical evidence that
FIT45–51 and flexible sigmoidoscopy plus FIT52–56 decrease
CRC incidence and related mortality. Multitarget stool DNA-
FIT, a stool-based test enhanced by molecular biomarkers
for early CRC detection, has a higher sensitivity for detecting
CRC (92%) and advanced precancerous lesions than con-
ventional FIT (74%), albeit with a lower specificity.57,58

However, a cost-effectiveness analysis showed that annual
FIT is more effective and less costly than multitarget stool
DNA-FIT.59 Additional screening options that have been
studied include CT colonography60,61 and colon capsule
endoscopy,62,63 which demonstrate approximately 80%
sensitivity for detecting polyps measuring �6 mm. Howev-
er, empirical data on the impact of these tests on CRC
incidence and mortality are limited. Among available
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options, the US Preventive Services Task Force recommends
colonoscopy, annual FIT, multitarget stool DNA-FIT,
sigmoidoscopy, and CT colonography as options, and the
US Multi-Society Task Force on Colorectal Cancer recom-
mends these plus capsule endoscopy as an option.

Altogether, there are several choices of screening for
CRC that have shown benefits in reducing the risk of CRC
incidence and related death. Many guidelines do not
recommend one screening method over the other and sug-
gest decision making based on an individual’s risk and
preference.7,29,31,32 In the future, we anticipate the
completion of trials comparing the effectiveness of colo-
noscopy with that of FIT.

Best Practice Advice 7: Colonoscopy should be the
screening strategy used for individuals at increased CRC
risk.

Colonoscopy is the recommended strategy for in-
dividuals at increased CRC risk based on its high sensitivity
for polyps and CRC, and favorable balance of risks vs ben-
efits.64 Groups at increased risk for CRC (eg, family history,
predisposing hereditary syndromes, and inflammatory
bowel diseases) might have more neoplasia detected by the
most sensitive test. In contrast, because of higher observed
prevalence of advanced polyps and CRC, use of less sensitive
tests for screening might result in more missed neoplasia.
Although relative sensitivity of colonoscopy vs other tests is
well established, few studies have compared the effective-
ness of colonoscopy vs other tests for screening individuals
at increased risk. In an intention-to-screen analysis, yield for
advanced neoplasia was found to be noninferior for in-
dividuals with an FDR with CRC randomized to annual FIT
over 3 rounds vs 1-time colonoscopy. The per-protocol
analysis noted a nonstatistically significant 1.5-fold
increased chance of advanced neoplasia detection in the
colonoscopy group.65 Pending additional studies, colonos-
copy remains the primary recommended screening strategy
for individuals at increased risk based on family history. For
individuals unwilling or unable to complete colonoscopy,
alternative screening with FIT or another modality may be
considered, as some patients with a family history may
prefer noncolonoscopy tests.66

Best Practice Advice 8: The decision to continue
post-polypectomy surveillance for individuals older
than 75 years should be individualized, based on an
assessment of risks, benefits, and comorbidities.

Surveillance colonoscopy is routinely recommended
post polypectomy, with the goal of reducing risk for incident
and fatal CRC.67 However, for some adults 75 years and
older (“older adults”) risks of surveillance colonoscopy
might outweigh the benefits. Harms associated with colo-
noscopy increase dramatically with age, with 3.8%–6.8% of
older adults experiencing an emergency visit or hospitali-
zation within 30 days of colonoscopy.68–70 Older vs younger
adults have a 1.5- to 3.7-fold increase in post-colonoscopy
complications71–73 and older adults are also less likely to
live long enough to benefit from surveillance colonoscopy,
due to competing, non-CRC mortality risks. As a result of
sparse evidence regarding the benefit of post-polypectomy
surveillance for older adults, recommendations for
surveillance colonoscopy are not well defined. In 2020, the
US Multi-Society Task Force on Colorectal Cancer did not
offer specific recommendations for or against surveillance for
older adults, but noted, “. . . more research is needed to
determine whether the potential cancer prevention and early
detection benefits of surveillance outweigh immediate
procedure-related risks for individuals older than age 75 . .
..”67 While awaiting new evidence on the risk–benefit profile
of surveillance for older adults, a pragmatic approach
should consider the potential risks, benefits, and comor-
bidities. Clinicians should recognize and share with patients
that risks for colonoscopy increase with age and consider
neoplasia risk based on prior polyp findings. Accumulating
evidence notes that individuals with a history of 1–2 ade-
nomas <1 cm in size have a small (1.3-fold) increased risk
for incident CRC, and no significant increased risk for fatal
CRC.74

The concept of “lag time to benefit,” defined as the time
between surveillance colonoscopy and when reduced CRC
risk would be realized, should also be considered.75 Expo-
sure to colonoscopy, compared with no exposure, requires
at least 5 years to result in subsequent reduced risk for
incident and fatal CRC.43,76,77 For an older adult with life
expectancy estimated to be fewer than 5 years, based on a
risk calculator (eg, www.eprognosis.org) that takes into
account age, sex, comorbidity, and frailty measures, lag time
to benefit is likely too long for surveillance colonoscopy to
be beneficial.78 Patients and clinicians may find it difficult to
de-implement cancer screening and surveillance.79–81 Along
with shared decision making with risks and benefits, using
language such as, “this test would not help you live longer”
and emphasizing that other health problems should take
priority, may be one approach to communicate the message
that surveillance is unlikely to be beneficial.82,83

Best Practice Advice 9: Risk-stratification tools for
CRC screening and post-polypectomy surveillance that
emerge from research should be examined for real-
world effectiveness and cost-effectiveness in diverse
populations (eg, by race, ethnicity, sex, and other soci-
odemographic factors associated with disparities in CRC
outcomes) before widespread implementation.

Risk stratification models, incorporating demographic
factors, lifestyle behaviors, and genetic factors have shown
promise for identifying individuals at higher vs lower CRC
risk.84–87 These models have been proposed as strategies to
inform age to initiate CRC screening, selection of CRC
screening strategies, and time intervals for surveillance co-
lonoscopy.34 Absence of prospective studies showing
impact; a lack of research on how best to incorporate
models guiding screening initiation age and strategy selec-
tion (some of which require genetic analyses) into usual
practice; and absence of validation within diverse pop-
ulations, with diversity defined by race, ethnicity, and
sociodemographic factors, are the main limitations to
incorporation into clinical practice. Validation within
diverse racial and ethnic populations is critical for models
that include genetic factors, because genetic discovery
studies have focused largely on individuals with European
ancestry, and because risk-relevant genetic factors may vary

http://www.eprognosis.org


Table 2.Research Priorities to Improve Risk Stratification for Colorectal Cancer Screening and Post-Polypectomy Surveillance

Research priority

Evaluate interventions that increase awareness about family history knowledge in the general population and standardize how health care
professionals collect and document family history, and implement family history–based guidelines for screening

Compare effectiveness of colonoscopy with other tests for screening individuals at increased risk for CRC based on family history or other risk
factors

Conduct studies with individuals older than 75 y to inform when to stop screening and post-polypectomy surveillance

Validate risk-stratification models for screening and post-polypectomy surveillance that include race, smoking history, and other lifestyle
factors

Validate risk-stratification models across large diverse populations (eg, by ancestry, race, ethnicity, and other sociodemographic factors)

Determine best practices and implementation challenges (eg, acceptability and feasibility) of risk-stratification models in clinical practice
across multiple stakeholder groups (eg, patients, providers, and health care systems)

Evaluate clinical utility and cost-effectiveness of risk-prediction models in different populations (eg, average-risk vs high-risk, opportunistic vs
population-based screening)

Leverage artificial intelligence to incorporate factors that contribute to post-polypectomy surveillance risk, including colonoscopy quality
factors, genetics, and colon age

Conduct studies that evaluate the association between family history of colorectal polyps and CRC risk, and utility of earlier screening based
on family history of polyps and type of polyps
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according to individual’s origin of genetic ancestry. Although
many studies differentiate individuals by race and ethnicity,
which may capture some information about the likely
presence of certain genetic variants, ancestry is a better
predictor and should be captured in validation studies.88

With respect to post-polypectomy surveillance models,
encouraging results for model performance have been seen,
but performance does not appear sufficiently superior for
risk stratification based on current guidelines that only
consider polyp findings.89–93 Future research taking into
account factors that contribute to risk, including colonos-
copy quality factors91 (eg, colonoscopist adenoma detection
rate, completeness of examination, and polypectomy), ge-
netic factors,94 assessment of biologic factors, and advances
in artificial intelligence analytics may help improve predic-
tion, but require further study.95 Prospective studies
demonstrating clinical utility, as well as cost-effectiveness
analyses, are also needed to help understand the best use
of risk prediction models for informing CRC screening and
post-polypectomy surveillance decisions.

Conclusions
In summary, most CRCs are sporadic and risk increases

with older age. Screening is recommended for average-risk
adults starting at age 45 years with several available tests.
For individuals with a family history of CRC, screening is
recommended 10 years before the age at diagnosis of the
youngest affected relative or age 40 years with colonoscopy.
Based on current evidence, risk stratification for initiating
CRC screening or surveillance should be based on age,
family history, predisposing hereditary CRC syndromes,
prior screening, or other CRC predisposing conditions.
Future studies might lead to the incorporation of other
factors in risk stratification for CRC screening and surveil-
lance (Table 2).
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