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ABSTRACT

The NCCN Guidelines for Colorectal Cancer (CRC) Screening de-
scribe various colorectal screening modalities as well as recom-
mended screening schedules for patients at average or increased risk
of developing sporadic CRC. They are intended to aid physicians with
clinical decision-making regarding CRC screening for patients with-
out defined genetic syndromes. These NCCN Guidelines Insights
focus on select recent updates to the NCCN Guidelines, including a
section on primary and secondary CRC prevention, and provide
context for the panel’s recommendations regarding the age to initiate
screening in average risk individuals and follow-up for low-risk
adenomas.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCNGuidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
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herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
Colorectal cancer (CRC) is the fourth most frequently

diagnosed cancer in the United States. In 2020, an es-

timated 104,610 new cases of colon cancer and 43,340

new cases of rectal cancer will be diagnosed in theUnited

States,1 and an estimated 53,200 people will die of these

cancers.1 Data suggest that approximately half of all CRC

cases and deaths are attributable to modifiable risk

factors, such as physical activity, smoking, and diet, and

are thus potentially preventable.2,3 Screening of average-

risk individuals may decrease CRC incidence through

detection and removal of polyps, and can reduce CRC

mortality by detecting cancer at an early, curable stage.4–6

Patients with localized CRC have a 90% relative 5-year

survival rate, whereas rates for those with regional and

distant disease are 71% and 14%, respectively, demon-

strating that earlier diagnosis can have a large impact on

survival.3

Importantly, the incidence of colon and rectal can-

cers is decreasing.7,8 In addition, mortality from CRC

decreased by almost 35% from 1990 to 2007,9 and in 2017

was down from peak mortality rates by 53% in men and

57% in women.1 These improvements in incidence and

mortality from CRC over past years are thought, at least

in part, to be a result of advances in cancer prevention,

earlier diagnosis through screening, and better treatment

modalities. In fact, modeling suggests that approximately

63% of CRC deaths can be attributed to a lack of ad-

herence with current screening recommendations.10

According to data from the Centers for Disease Control

and Prevention, the CRC screening rate among US adults

aged$50 years has increased from approximately 38% in

2000 to 66% in 2018, but varies with age.3,11 The National

Colorectal Cancer Roundtable goal to increase the US

CRC screening rates to 80% in every community could

prevent approximately 280,000 new CRC cases and

200,000 CRC deaths through 2030.12,13 Conversely, the

incidence rates of colon and rectal cancers in adults aged

,50 years have been increasing by approximately 2% per

year since 2003.3,14 In general, most CRC cases in ado-

lescent and young adult individuals appear to be spo-

radic.15 Causes for this increase in early-onset CRC are

unknown and may be attributable to diet and other

lifestyle factors.3

These NCCN Guidelines Insights focus on recent ad-

ditions to the NCCN Clinical Practice Guidelines in On-

cology (NCCN Guidelines), including a section on primary

and secondary CRC prevention, and provide a summary of
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the panel’s discussion of relevant data related to the age at

which to initiate screening in average-risk individuals and

the follow-up of low-risk adenomas after an initial colo-

noscopy, with concluding statements on specific changes

made to the Guidelines.

Primary and Secondary CRC Prevention

Background
The panel discussed primary and secondary preventive

measures that impact CRC risk due to increasing data on

the impact of therapeutic and lifestyle interventions on

CRC risk. During the 2020 update, the panel expanded

the scope of the guidelines to cover primary and sec-

ondary CRCprevention based on the comments and data

summarized in this section.

Physical Activity and Diet
A report from the Continuous Update Project (CUP) led

by the World Cancer Research Fund International and

the American Institute for Cancer Research recommends

maintaining a healthy weight, being physically active

(via recreation, occupation, and/or transportation), and

eating a healthy diet, because these measures are

strongly associated with decreased colon and/or rectal

cancer risk.16 Other analyses have shown that adherence

to guidelines promoting physical activity and a healthy

diet are associated with reductions in the incidence of

CRC.17,18 Initiating physical activity during adolescence

also appears to lower the risk of developing colorectal

adenomas later in life.19

In regard to diet and nutrition, the CUP report

recommends obtaining nutrients from natural food

sources over solely from dietary supplements.16 In

limited studies, a low intake of vitamin D is associated

with increased CRC risk.20 Some studies suggest that a

diet high in fruits and vegetables is associated with

decreased CRC risk.21,22 In addition, some data suggest

that a high body mass index (BMI) is associated with an

increased risk for CRC recurrence and mortality, but the

data are not consistent.23–25

An international panel of experts formed a working

group for the International Agency for Research on

Cancer (IARC) and assessed .800 epidemiologic studies

that investigated the association of cancer with the

consumption of red and processed meats.26 Based on

their review of the data, the IARC working group de-

termined that there is sufficient evidence supporting

a procarcinogenic effect of processed meats on CRC,
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but consumption of red meat was determined to be

“probably carcinogenic” based on limited evidence.26 In

contrast, the Nutritional Recommendations (NutriRECS)

guidelines panel decided not to recommend a decrease

in red meat or processed meat consumption due to

insufficient evidence and the small magnitude of effect

for most individuals, arguing that a consideration should

be made for the impact on quality of life and burden of

modifying diet habits.27 Their recommendations reflect

the need for further studies that examine the association

between meat consumption and cancer outcomes.

Aspirin
The US Preventive Services Task Force (USPSTF) con-

ducted systematic evidence reviews of trials that assessed

the impact of aspirin on (1) total cancer mortality and

incidence in persons eligible for primary prevention of

cardiovascular disease (CVD), and (2) CRC mortality and

incidence in persons at average CRC risk.28 The 20 trials

included in these systematic reviews compared the ef-

fects of oral aspirin versus placebo or no treatment in

adults aged $40 years. In CVD primary and secondary

prevention trials (4 trials; n514,033), 20-year CRC mor-

tality was decreased in persons who received aspirin

therapy (relative risk [RR], 0.67; 95% CI, 0.52–0.86).28

Based on 3 trials (n547,464), aspirin also appeared to

reduce CRC incidence beginning 10 to 19 years after

initiation (RR, 0.60; 95% CI, 0.47–0.76).28 Based on these

data, the USPSTF recommends low-dose aspirin in-

take for primary prevention of CVD and CRC in adults

aged 50 to 59 years who have $10% 10-year CVD risk,

are not at increased risk for bleeding, have a life ex-

pectancy of at least 10 years, and are willing to take

low-dose aspirin daily for at least 10 years.29 A daily

aspirin dose of 81 mg is suggested, although the op-

timal dose is not well-established.29

An observational, population-based, retrospective

cohort study examined the effect of aspirin on patients

diagnosed with CRC from 2004 to 2011 in the Cancer

Registry of Norway (n523,162; 6,102 were exposed to

aspirin after CRC diagnosis).30 After a median follow-up

of 3 years, the mortality rate from all causes was lower in

patients who were exposed to aspirin (32.9%) versus

those who were not exposed (42.3%).30 In addition, as-

pirin exposure after CRC diagnosis was independently

associated with improved CRC-specific survival (hazard

ratio [HR], 0.85; 95% CI, 0.79–0.92) and overall survival

(OS; HR, 0.95; 95% CI, 0.90–1.01).30
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Smoking
Cigarette smoking causes 480,000 deaths (including the

effects of secondhand smoke) annually, accounting for 1

in 5 deaths in the United States.31 The Cancer Prevention

Study II (CPS-II) examined the impact of cigarette

smoking in relation to CRC mortality in a prospective

cohort study of 1,184,657 adults (aged $30 years).32

Multivariate-adjusted CRC mortality rates were highest

among smokers, intermediate in former smokers, and

lowest in lifelong nonsmokers.32 Themultivariate-adjusted

RR for current smokers versus nonsmokers was 1.32 (95%

CI, 1.16–1.49) among men, and 1.41 (95% CI, 1.26–1.58)

among women.32 Increased risk of CRC was observed after

$20 years of smoking for bothmen andwomen, compared

with individuals who had never smoked.32 A subsequent

study examined a subgroup of participants from the CPS-

II study (n5184,187).33 This prospective study assessed

the association between cigarette smoking and risk of

incident CRC during 13 years of follow-up in which in-

dividuals had initiated smoking an average of 44 years

before enrollment.33 The incidence of CRC was signifi-

cantly higher in current (HR, 1.27; 95% CI, 1.06–1.52) and

former smokers (HR, 1.23; 95% CI, 1.11–1.36) com-

pared with lifelong nonsmokers.33 Risk of CRC also

decreased with longer time since cessation and earlier

age at cessation.33

Alcohol
Increased alcohol consumption is an established risk

factor for several malignancies, including CRC, and is a

potentially modifiable risk factor for cancer.34,35 A meta-

analysis of 61 independent studies (27 cohort and 34

case-control studies) examined the association between

alcohol intake (light, moderate, or high) and CRC risk.36

Compared with nondrinkers or occasional drinkers,

moderate drinking (.1 to 4 drinks/day, equivalent to

12.6–49.9 g of ethanol/day) and heavy drinking ($4

drinks/day, equivalent to $50 g of ethanol/day) were

associated with increased risk for CRC, at 21% and 52%,

respectively.36

NCCN Recommendations
The panel discussed the importance of providing rec-

ommendations for primary and secondary prevention

based on data from randomized controlled trials that

impact CRC risk in adults. There was also consideration

of the need to quantify or qualify the recommendations

through the lens of varying levels of evidence. Based on

these data, the panel added a new section to the CRC

Screening Guidelines (see CSCR-PREV 1 of 2, page

1314). On this page, the panel also included reference

to the NCCN Guidelines for Survivorship and the

survivorship section of the NCCN Guidelines for Colon

Cancer for further recommendations (see CSCR-PREV

1 of 2, page 1314) (to view the most recent version of

those guidelines, visit NCCN.org).

Age to Initiate Screening in Average-Risk
Individuals

Background
The NCCN Guidelines for CRC Screening currently

recommend that screening for average-risk individ-

uals begin at 50 years of age. However, epidemiologic

reports have shown that the incidence of CRC is on the

rise in adults aged ,50 years,37–39 with a 22% increase

from 2000 to 2013.40 Based on some of these data and

simulation models,41,42 in 2018 the American Cancer

Society (ACS) recommended that adults aged $45

years with an average risk of CRC undergo regular

screening with either a high-sensitivity stool-based test

or a structural (visual) examination, depending on pa-

tient preference and test availability.43 The ACS Guideline

Development Group (GDG) noted that the recommen-

dation to begin screening at age 45 years is a qualified

recommendation based on the limited direct evidence

of screening effectiveness in adults aged ,50 years

despite modeling evidence of its benefit.43 The ACS

GDG also noted that the recommendation for regular

screening in adults aged $50 years is a strong rec-

ommendation based on abundant direct evidence

from various clinical trials and observational studies.43

The NCCN panel discussed whether the age of initi-

ating screening in average-risk individuals should be

lowered to 45 years.

On the one hand, the panel recognizes that for CRC,

timely screening and early detection have significant

impact on outcomes. In addition, there are multiple,

affordable CRC screening options. However, the panel

considered several issues in determining whether this

change should be made. One set of issues focused on

the biology of early-onset disease and the specific age

to initiate screening. The ACS Guideline acknowledges

certain assumptions within the microsimulation model

inputs, including differences in underlying assumptions

about the natural history of CRC and full adherence to

all screening strategies.43 It is unclear whether the

cancer phenotype that occurs in younger individuals

is similar to or different from CRC that develops in older

adults.44 In addition, there is a lack of data supporting

efficacy of screening in younger adults because most

landmark trials focused on adults aged .50 years.44

Moreover, more than half of individuals with early-

onset CRC are aged ,45 years, and thus lowering the

age of initiating screening to 45 years may not benefit

these individuals.44 Therefore, it is currently unclear

whether screening at 45 years of age will be effective at

preventing CRC-related mortality.
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The other set of issues discussed centered around

cost and the potential impact of lowering the age to

initiate screening on existing infrastructure. A cost-

effectiveness analysis determined that initiating a co-

lonoscopy at age 45 years instead of 50 years in 1,000

persons averted 4 CRCs and 2 CRC deaths, gained 14

quality-adjusted life-years (QALYs), cost $33,900/QALY

gained, and required 758 additional colonscopies.45 In

addition, the analysis found that the initiation of fecal

immunohistochemical testing at age 45 years instead of

50 years cost $7,700/QALY gained, suggesting that

starting screening at age 45 years is likely to be cost-

effective.45 Furthermore, the model noted that the

additional 758 colonoscopies required to screen 1000

persons beginning at age 45 instead of 50 years could

instead be used to initiate and sustain screening

through age 75 years in 231 currently unscreened 55

year olds or 342 currently unscreened 65 year olds.

These alternative allocations yielded substantially

greater clinical benefits than initiating colonoscopy

screening at age 45 years.45 Allocating colonoscopies to

improve follow-up rates after abnormal FIT results also

yielded substantially greater benefits than initiating

colonoscopy screening at age 45 years. The authors

concluded that a greater benefit, at lower cost, could be

achieved by increasing participation rates for un-

screened older and higher-risk persons.45

NCCN Recommendations
Considering that early detection via screening has a

significant impact on CRC risk, the NCCN panel ex-

tensively discussed this issue. Some caveats with

lowering the age of initiating screening include the

limited direct evidence for its effectiveness and thus

the potential to overwhelm current infrastructure at

the national level without significantly decreasing the

outcomes or preventing death due to CRC. Based on

the panel’s review of the data and discussion, the

panel decided that additional data from longitudinal

cohorts or population-based studies are needed to

validate these analyses, given that the net benefits

versus harms of beginning screening at an earlier age

are uncertain. To acknowledge the complexity and

significance of this issue, the panel included a new

section in the guidelines aimed at aggressively addressing

case findings in individuals aged ,50 years (see CSCR-1,

page 1315). If signs and symptoms of CRC occur in indi-

viduals aged ,50 years, including iron-deficiency anemia,

rectal bleeding, or a change in bowel habits,46 the panel

recommends prompt evaluation with a colonoscopy, or at

least flexible sigmoidoscopy, if symptoms do not promptly

respond to medical treatment (see CSCR-1, page 1315). As

more data emerge, the panel will reassess this recom-

mendation (see footnote “b” on CSCR-1, page 1315).

Follow-Up for Low-Risk Adenomas
Post-Colonoscopy

Background
Adenomatous polyps are the most common neoplasm

found during CRC screening, and removal of these cancer

precursor lesions can decrease the incidence of CRC and

CRC-related mortality.47 For individuals with low-risk ad-

enomas (,1 cm, #2 polyps), the panel recommends a

repeat colonoscopy in 5 to 10 years. However, some data

suggest that the risk of CRC postpolypectomy is similar

between these patients and those without any polyps

detected during colonoscopy.47,48 In addition, emerging

data suggest that a 10-year follow-up may be safe for in-

dividuals with low-risk adenomas.49,50 During the 2020

update, the panel discussed the data and potential benefits

versus risks of changing the recommended follow-up for

these individuals from 5 to 10 years to 10 years.

In 2012, the US Multi-Society Task Force (USMSTF)

reviewed existing data and updated guidelines for colo-

noscopy surveillance after screening and polypectomy.47

For most patients with low-risk adenomas (1–2 tubular

adenomas ,10 mm), evidence supported a surveillance

interval of.5 years.47 The USMSTF noted that the quality

of bowel preparation may result in a less than optimal

examination in some regions of the colon.47 In addition,

most studies reviewed had not subclassified patients with

diminutive (1–5 mm) versus small (6–9 mm) polyps on

screening examinations, and the USMSTF noted that such

stratification may be helpful in future analyses.47

Since then, emerging data suggest that the risk of

CRC postpolypectomy is similar between individuals

with low-risk or nonadvanced adenomas and those with

no adenomas detected during colonoscopy. In a pro-

spective cohort from the Prostate, Lung, Colorectal, and

Ovarian (PLCO) Cancer Screening Trial, CRC incidence

within 15 years of baseline colonoscopy adenoma find-

ings was assessed in 15,935 participants.51 After a median

follow-up of 13 years, CRC incidence rates per 10,000

person-years of observation were 20.0 (95% CI, 15.3–24.7)

for advanced adenoma, 9.1 (95% CI, 6.7–11.5) for non-

advanced adenoma, and 7.5 (95% CI, 5.8–9.7) for no ad-

enoma.51 No significant difference in CRC risk was seen

between participants with nonadvanced adenoma and

those with no adenoma (RR, 1.2; 95% CI, 0.8–1.7; P5.30).51

In a prospective study of 122,899 participants who

underwent flexible sigmoidoscopy or colonoscopy, the

study authors examined the association between find-

ings from first endoscopy and CRC risk.49Adenomaswere

classified as advanced ($10mm, high-grade dysplasia, or

tubulovillous or villous histology) or nonadvanced, and

serrated polyps were categorized as large ($10 mm) or

small (,10 mm). After a median follow-up of 10 years,

compared with participants with no polyps detected
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during initial endoscopy, the multivariate HR for incident

CRC in individuals with advanced adenomas or large

serrated polyps was 4.07 (95% CI, 2.89–5.72) and 3.35 (95%

CI, 1.37–8.15), respectively.49 In contrast, no significant

increase in CRC risk was seen in patients with non-

advanced adenomas (HR, 1.21; 95% CI, 0.68–2.16; P5.52) or

small serrated polyps (HR, 1.25; 95% CI, 0.76–2.08; P5.38).49

An analysis of data from the Department of Veteran Affairs

Cooperative Studies Program Study (n53121) also de-

termined that in a group of asymptomatic veterans who

underwent colonoscopy, after a 10-year follow-up, in-

dividuals with 1 to 2 small adenomas at baseline did not

have a higher risk of advanced neoplasia or CRC com-

pared with those without adenomas.50

NCCN Recommendations
Considering that the quality of colonoscopy has im-

proved over the years, the NCCN panel considered the

proposal that changing the interval to 10 years in these

patients could allow for more screening, and in effect,

improve overall care. However, the panel also discussed

the possibility of missed lesions at baseline, which would

cause unintended anxiety for patients whowould need to

wait 10 years for a follow-up. In addition, there were

concerns that some of the data may not apply to the

general population. Although the data trends may sug-

gest that a 10-year follow-up or a follow-up.5 years does

not pose significant harms to the patient, the panel urged

caution, which would allow for the consideration of more

data, including those from randomized trials, and a

gradual evolution of practice patterns to ensure appro-

priate and timely care for patients. The panel decided to

leave the follow-up interval for these patients at 5 to 10

years and included a footnote to acknowledge the

emerging data (see footnote “v” on CSCR-5, page 1316). If

a shorter interval is being considered, the panel recom-

mends a discussion between the physician and patient to

individualize management based on an assessment of

individual risk, age, family history, comorbidities, and re-

sults of prior colonoscopies (see footnote “v” on CSCR-5,

page 1316). It is worth noting that in a recent update by

the USMSTF, the recommended follow-up interval for

patients with 1 to 2 tubular adenomas,10mmcompletely

removed at a high-quality examination is 7 to 10 years.52

Conclusions
For effective CRC screening, several factors are important

and should be considered, including age, first-degree

relatives with CRC, high BMI, cigarette smoking, diet,

use of some medications (eg, aspirin), and adherence.53

During the 2020 update of the NCCN Guidelines for CRC

Screening, the panel addressed some of these issues and

added a new section to highlight the importance of

primary and secondary preventive measures as an ad-

junct to CRC screening. Regarding the age at which to

initiate screening for average-risk individuals, the panel

decided that more data are needed to elucidate the

benefits and burdens of lowering the age to begin

screening to 45 years of age.53–55 However, the panel

noted that emerging data are demonstrating increased

CRC incidence in individuals ,50 years, and provided

some guidance on the management of aggressive case

finding in these individuals. In terms of follow-up of

low-risk adenomas after colonoscopy, the recom-

mended surveillance time frame of 5 to 10 years was

not changed, but the panel encouraged individualized

management when a shorter interval is being con-

sidered. As more data emerge, they will continue to

inform the panel’s recommendations in the NCCN

Guidelines for CRC Screening.

To participate in this journal CE activity, go to

https://education.nccn.org/node/88515
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