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Colorectal cancer is the third most common cancer worldwide 

and the second most common cause of cancer-related death.1 An alarming 
increase in cases of early-onset colorectal cancer, defined as diagnosis in 

patients younger than 50 years of age, has occurred in the United States and 
other high-income countries over the past few decades (Fig. 1).2,3 Early-onset 
colorectal cancer now accounts for approximately 10% of all new diagnoses of this 
cancer,5 and an accompanying increase in colorectal cancer–related mortality dur-
ing the past decade has also been observed among younger patients.6,7 This trend 
is in sharp contrast to the steady decline in the incidence of later-onset colorectal 
cancer and related mortality over the past two decades in the United States (Fig. 1) 
and other high-income countries,8 which is attributed primarily to screening and 
to a lesser extent to surveillance and treatment. The concurrent increase in early-
onset colorectal cancer and decline in later-onset cases have shifted the median 
age at diagnosis from 72 years in the early 2000s to 66 years at present.7 In the 
next 10 years, it is estimated that 25% of rectal cancers and 10 to 12% of colon 
cancers will be diagnosed in persons younger than 50 years of age.5,8

Although patients with early-onset colorectal cancer are more likely to have a 
hereditary syndrome than those who have later-onset disease, most cases are spo-
radic, with no identifiable cause. Furthermore, somatic mutational profiling of 
early-onset colorectal cancers has not revealed previously unidentified or action-
able alterations to inform our understanding of the pathogenesis of these cancers 
or to guide treatment. In this review, I discuss current evidence regarding pheno-
type and diagnosis of early-onset colorectal cancer, as well as strategies to address 
the increasing incidence of this disease.

Clinic a l Pheno t y pe

Clinical features of early-onset colorectal cancer differ from those of later-onset 
disease. Early-onset colorectal cancers are most commonly detected in the rectum, 
followed by the distal colon; more than 70% of early-onset colorectal cancers are 
in the left colon at presentation.9-12 By comparison, later-onset colorectal cancers 
(those diagnosed in patients ≥50 years of age) occur at similar frequencies in the 
proximal colon and distal colorectum. Overall, colorectal cancer rates are 30% 
higher among men than among women; however, the difference in rates between 
sexes is more pronounced for rectal cancer than for colon cancer.

Early studies, including analyses of the Surveillance, Epidemiology, and End 
Results (SEER) database, suggested higher rates of poorly differentiated cancers 
and those with signet-ring cells among patients with early-onset colorectal cancer 
(particularly among patients <40 years of age) than among patients with later-
onset disease.11,13-15 However, many of these studies lacked data on high-frequency 

Dan L. Longo, M.D., Editor

Increasing Incidence of Early-Onset 
Colorectal Cancer

Frank A. Sinicrope, M.D.  

CME
at NEJM.org

The New England Journal of Medicine
Downloaded from nejm.org at REPRINTS DESK INC on September 18, 2024. For personal use only. 

 No other uses without permission. Copyright © 2022 Massachusetts Medical Society. All rights reserved.
1 JHU 2094 

Merck Sharp v. Johns Hopkins
IPR2024-00650



n engl j med 386;16 nejm.org April 21, 20221548

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

microsatellite instability (MSI-H), which is a 
consequence of deficient DNA mismatch repair 
(dMMR) that results in hypermutation. More 
recent reports indicate that early-onset colorec-

tal cancers are more likely than later-onset can-
cers to display MSI-H, which is strongly associ-
ated with poor tumor differentiation.16 In a study 
involving 759 patients with early-onset colorectal 

Figure 1. Trends in Colorectal Cancer Incidence (1995–2016) and Mortality (1970–2017) in the United States, According to Age and Sex.

Incidence (Panel A) and mortality (Panel B) are age-adjusted to the 2000 U.S. population. Data are from the North American Associa-
tion of Central Cancer Registries (2019), the National Center for Health Statistics (2019), and the American Cancer Society, Surveillance 
Research (2020).4
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cancer who were seen at the Memorial Sloan 
Kettering Cancer Center between 2014 and 2019, 
with cases involving MSI-H or a known clinical 
or hereditary predisposition to colorectal cancer 
excluded, no significant differences in tumor 
grade or genomic tumor profiles were seen be-
tween patients with early-onset and those with 
later-onset colorectal cancer.10 In patients with 
early-onset colorectal cancer, MSI-H tumors are 
more commonly due to germline mutations in 
MMR genes17-19 than to epigenetic inactivation 
of the MLH1 MMR gene, which is more common 
in sporadic MSI-H tumors seen in patients with 
later-onset colorectal cancers.20,21

A more advanced TNM (tumor–node–metas-
tasis) stage of disease (i.e., stage III or IV) at 
diagnosis is more likely in patients with early-
onset colorectal cancer than in patients who 
have later-onset disease,15,22,23 as shown in studies 
that included large, population-based cohorts.23-25 
This finding raises the question of whether the 
advanced stage of early-onset tumors represents 
a more aggressive tumor biology or a delayed 
diagnosis; the finding may also reflect, in part, 
a reduction in the stage at diagnosis in patients 
50 years of age or older due to screening. Presen-
tation with a more advanced stage of disease 
may well be due to the observation that patients 
with early-onset colorectal cancer have had a 
longer duration of symptoms at presentation 
and a longer delay in the time to diagnosis (7 to 
9 months) than older patients.22,26,27 A symptom-
atic presentation of colorectal cancer is associ-
ated with a more advanced stage of disease, 
which in turn is associated with a poor progno-
sis. In a single-center study of a large cohort of 
patients with early-onset colorectal cancer, the 
most common symptoms at presentation were 
hematochezia (in 38% of the patients), abdomi-
nal or pelvic pain and bloating (in 33%), and a 
change in bowel habits (in 20%).10 These symp-
toms are more common with tumors of the 
rectum and left colon, which typify early-onset 
colorectal cancers.

Patients with early-onset colorectal cancers 
are often unaware of this disease and its symp-
toms, which are frequently attributed to com-
mon, benign conditions.28 Patients under the age 
of 50 years, especially men, are less likely than 
older patients to have a primary care provider, to 
seek primary care, and to be insured. Health 
care providers may also be more likely to defer 

or forgo testing in younger than in older symp-
tomatic patients.29,30 There is a need for in-
creased awareness of this cancer on the part of 
both younger patients and their health care 
providers. In addition, physicians should be 
mindful of the burden of this disease with re-
spect to treatment-related side effects, including 
sexual dysfunction, infertility, and financial and 
psychosocial consequences.

Epidemiol o gy

In the United States, the age-adjusted incidence 
of early-onset colorectal cancer rose from 7.9 to 
12.9 cases per 100,000 people between 1988 and 
2015, a 63% increase.9 The steady rise in the 
incidence of early-onset colorectal cancer has 
occurred throughout the developed world, which 
suggests that similar risk factors and exposures 
within these geographic areas are major contribu-
tors. A marked increase has been seen among 
non-Hispanic White persons, whereas the inci-
dence has been relatively stable, yet elevated, 
among Black persons.2,31 The explanation for the 
rapid increase in incidence among White per-
sons is unknown. Exposures would have to oc-
cur early in life to account for early-onset 
colorectal cancer. Putative risk factors identified 
in case–control studies overlap with established 
risk factors for later-onset disease.

A change in diet began about 50 years ago 
that involved an increased consumption of red 
and processed meat,32,33 as well as refined 
grains and processed sugar.33-35 Modifiable risk 
factors, ranked on the basis of relative risk data 
from highest to lowest, include a Western dietary 
pattern, smoking (current vs. never), consump-
tion of red and processed meat, and overweight 
and obese body habitus.32-34,36 In the Nurses’ 
Health Study II (1991–2015), a Western-style 
diet was associated with an increased risk of 
early-onset, high-risk colorectal adenomas (es-
tablished precursor lesions of colorectal can-
cer), particularly in the distal colon and rec-
tum.37 In contrast to refined grains, whole 
grains have been shown to provide protection 
against colorectal cancer, whereas the protec-
tive effect of fruits and vegetables has been 
relatively weak and inconsistent.33,34 Consump-
tion of sugar-sweetened beverages is highest 
among adolescents and young adults. In the 
Nurses’ Health Study II, women who consumed 
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two or more daily servings of sugar-sweetened 
beverages in adulthood had a risk of early-onset 
colorectal cancer that was increased by a factor 
of 2, as compared with women who consumed 
less than one serving per week.38 Furthermore, 
each increment in the number of servings per 
day from the age of 13 to 18 years was associ-
ated with a 32% increased risk of early-onset 
colorectal cancer.

Increased physical activity has been shown to 
reduce the risk of colorectal cancer,39 whereas 
sedentary behavior is associated with an in-
creased risk of early-onset colorectal cancer.40 
The prevalence of obesity among adults in the 
United States rose from 30.5% in 1999 to 42.4% 
in 2017, and the prevalence of severe obesity 
nearly doubled during that interval.41 Data from 
an observational study41 and a prospective cohort 
study42 showed that obesity in adolescence was 
associated with an increased incidence of early-
onset colorectal cancer and related mortality. 
Obesity was also found to be significantly as-
sociated with early-onset colorectal cancer in a 
nested case–control study among members of 
the Kaiser Permanente Southern California 
health plan.43 However, other case–control stud-
ies have shown conflicting results.44 Only limit-
ed data from prospective studies have identified 
obesity as a risk factor.45

A potential for reverse causality complicates 
these studies, since body weight is measured at 
study entry and does not account for potential 
disease-related weight loss before the diagnosis 
of colorectal cancer. Furthermore, abdominal fat 
may be more important than overall body weight 
in influencing risk.46 The prevalence of meta-
bolic syndrome has increased among young 
adults and is associated with early-onset colorec-
tal cancer.47 Type 2 diabetes mellitus has in-
creased substantially among younger adults. Al-
though inconsistent results have been reported,48 
patients with adult-onset type 2 diabetes have 
a slightly increased risk of colorectal cancer 
(which is stronger for men than for women),49 
even when the analysis accounts for risk factors, 
including physical activity, body-mass index, and 
waist circumference.50

Although a primary or predominant risk fac-
tor accounting for the worldwide increase in 
early-onset colorectal cancer has not been found, 
a multifactorial risk profile is probably respon-
sible, including lifestyle and environmental ex-

posures over several decades that can alter the 
gut microbiome (Fig. 2). Abundant evidence 
links the gut microbiome with the development 
of colorectal cancer.51 Gut microbes interact with 
the host immune system and can influence the 
antitumor immune response.51 Patients with 
colorectal cancer have reduced bacterial diversity, 
as compared with healthy persons, and studies 
indicate that Firmicutes, Bacteroidetes, entero-
toxigenic Bacteroides fragilis, and the oral anaerobe 
Fusobacterium nucleatum are enriched in colorectal 
cancer.51,52 In addition, age-related differences in 
gut microbial composition have been reported 
among patients with colorectal cancer and dys-
biosis,53 an observation in both patients with 
early-onset disease and those with later-onset 
disease, but further studies are needed to con-
firm these differences.54

Diet influences the composition of the gut 
microbiome, and a Western-style diet and obe-
sity can lead to gut dysbiosis and chronic intes-
tinal inflammation, which can promote colorec-
tal tumorigenesis (Fig. 2).35,55,56 Colorectal cancer 
is associated with reductions in gut bacteria that 
produce short-chain fatty acids, which preserve 
intestinal immune homeostasis.56 A plant-based 
diet promotes beneficial gut microbes that are 
antiinflammatory, whereas a Western-style diet 
promotes unfavorable microbes, contributing to 
mucosal inflammation and an increased risk of 
colorectal neoplasia.57

Analysis of data from three prospective co-
hort studies showed that a Western-style diet 
was associated with an excess of sulfur-metabo-
lizing bacteria in feces. Patients with an excess 
of sulfur-metabolizing bacteria had an increased 
risk of colorectal cancer, after adjustment for 
other risk factors.58 When assessed according 
to the anatomical subsite, the diet promoting 
sulfur-metabolizing bacteria was positively asso-
ciated with distal but not proximal colon can-
cers. Mechanistically, sulfur-metabolizing bacte-
ria produce hydrogen sulfide, which is genotoxic, 
leading to inflammation and DNA damage and 
thus promoting cancer.59 In addition to the ef-
fects of diet and lifestyle on the microbiome, gut 
microbes mediate the effect of diet and can in-
fluence host metabolism, with immune, genetic, 
and epigenetic consequences. Antibiotics are 
known to substantially alter the gut microbiome, 
and prolonged use of these agents may be a risk 
factor for early-onset colorectal cancer.60-62
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Early-life exposures warrant investigation as 
potential risk factors for early-onset colorectal 
cancer. Data from large, prospective cohort 
studies can allow for an examination of early-
life exposures in relation to cancer risk. The 
ongoing Nurses’ Health Study 3 includes 45,000 
U.S. nurses (≥18 years of age) and has an ac-
crual goal of 100,000 participants. The effect of 
diet, lifestyle, and environmental exposures on 
the risk of early-onset colorectal cancer will be 
examined from adolescence to adulthood. The 
Colon Cancer Family Registry Cohort study is 
also collecting information, including risk fac-
tors, from patients who have received a diagno-
sis of colorectal cancer and their family mem-
bers. The second phase of recruitment includes 
biospecimen collection.63 European investigators 
have initiated the Colorectal Cancer Pooling 
Project, which will pool data from more than 25 
prospective cohort studies to analyze potential 

risk factors and biomarkers across age groups of 
patients with colorectal cancer.

 Gene tic Tes ting

Nearly 30% of patients with early-onset colorec-
tal cancer have a family history of this cancer in 
at least one first-degree relative.19 Population-
based data indicate a 3 to 5% overall prevalence 
of hereditary colorectal cancers, of which the 
Lynch syndrome is the most common.64 The 
Lynch syndrome is undiagnosed in the majority 
of affected patients, who are unaware that they 
are at high risk for cancer. The syndrome is due 
to a germline mutation in an MMR gene (MLH1, 
MSH2, MSH6, PMS2, or EPCAM) that results in 
dMMR and MSI-H. Current guidelines recom-
mend universal testing of all newly diagnosed 
colorectal cancers for MMR and MSI status in 
order to detect the Lynch syndrome.65 Such test-

Figure 2. Factors Influencing the Risk of Colorectal Cancer.

Germline genetics, sex, diet and other lifestyle exposures, and health conditions interact with the gut microbiome 
over a patient’s lifetime and influence the risk of colorectal cancer.
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ing is also of therapeutic importance in patients 
with metastatic colorectal cancer, since those 
with dMMR or MSI-H are candidates for first-
line treatment with an immune checkpoint in-
hibitor.66 However, the majority of early-onset 
colorectal cancers are sporadic and not attribut-
able to germline mutations in cancer risk genes.

The prevalence of a mutation in a high-pene-
trance cancer-susceptibility gene is relatively 
high among patients younger than 50 years of 
age (Fig. 3). Germline multigene panel testing 
has shown that the prevalence of pathogenic 
germline variants in patients with early-onset 
colorectal cancer (16 to 25%) is nearly double the 
prevalence in unselected patients with colorectal 
cancer.17-19,69 In a study that prospectively identi-
fied 450 patients with early-onset colorectal 
cancer at 51 hospitals in Ohio, multigene panel 
testing (25 genes) identified germline mutations 
in 16% of patients, approximately half of whom 

had the Lynch syndrome.18 One third of the pa-
tients who had mutations did not meet guide-
line-based genetic testing criteria for the mutated 
gene. In a study at a tertiary care clinic, 315 
patients under the age of 50 years who had re-
ceived a diagnosis of colorectal cancer under-
went clinical germline sequencing; 25% of the 
patients had a hereditary colorectal cancer syn-
drome.19

Some tumors display dMMR or MSI-H, but no 
germline mutation can be identified. Tumor se-
quencing is useful in these so-called Lynch-like 
tumors, since many of these cases have double 
somatic MMR mutations or a somatic mutation 
with loss of heterozygosity of the other al-
lele.18,70,71 A study involving 759 patients with 
early-onset colorectal cancer showed a 17.5% 
prevalence of pathogenic germline variants.10 In 
this cohort, mutations in MMR genes conferring 
the Lynch syndrome were most common and 

Figure 3. Prevalence of Pathogenic Germline Variants in Patients with Early-Onset Colorectal Cancer (CRC).

The prevalence of pathogenic germline variants is shown for early-onset CRC (left) as compared with CRC in all age 
groups (right).18,19,67,68 Germline variants in the high-penetrance genes APC and MUTYH cause colonic polyposis 
syndromes.
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were detected overall in 5.5% of the patients. In 
a study involving 1058 patients with colorectal 
cancer who were treated at the Dana–Farber 
Cancer Institute, germline panel testing (25 
genes) without preselection for age, family his-
tory, or MSI status showed that 9.9% of the pa-
tients had one or more pathogenic variants, and 
31.4% of the patients with pathogenic variants 
had the Lynch syndrome.69 The median age at 
first diagnosis was 56 years, and 31.8% of the 
patients had early-onset colorectal cancer. In the 
subgroup of patients with early-onset disease, 
14.0% had at least one germline variant, and 
44.7% of those patients had the Lynch syn-
drome. Taken together, these studies show the 
presence of pathogenic germline variants in ap-
proximately one in six patients with early-onset 
colorectal cancer, and half of these variants are 
in MMR genes associated with the Lynch syn-
drome (see text box).

Only half of patients found to have a patho-
genic germline variant report a family history of 
colorectal cancer in a first-degree relative.19 
Given this finding and the limited sensitivity of 
clinical criteria, the position statement of the 
Collaborative Group of the Americas on Inherited 
Gastrointestinal Cancer recommends genetic 
testing by means of next-generation sequencing 

with the use of a germline multigene panel in all 
patients with colorectal cancer who are under 
the age of 50 years.72 Similarly, the National 
Comprehensive Cancer Network recommends 
genetic risk counseling and evaluation for all 
persons with early-onset colorectal cancer.65 
Germline panel testing by means of next-gener-
ation sequencing should include, at minimum, 
the MMR genes, as well as six genes that ac-
count for a smaller overall fraction of incident 
colorectal cancer but are nonetheless associated 
with an elevated risk of cancer in carriers (APC, 
MUTYH, BMPR1A, SMAD4, PTEN, and STK11). 
These six genes cause various forms of polypo-
sis.72 With the increasing use of multigene panel 
testing, more Lynch mutations are being recog-
nized in persons who do not fulfill clinical cri-
teria for the diagnosis of this syndrome. Less 
common than the Lynch syndrome are heredi-
tary colonic polyposis syndromes, of which fa-
milial adenomatous polyposis, due to a germline 
mutation in APC, is the most prevalent, and 
MUTYH-associated polyposis, caused by biallelic 
MUTYH pathogenic variants, is also associated 
with an increased risk of colorectal cancer 
(Fig. 3).18,19,65,67,68

Genetic counseling enables discussion of ge-
netic testing and its results, including the poten-
tially limited clinical usefulness of identifying a 
pathogenic variant in genes of moderate pene-
trance. Counseling also encompasses discussion 
of insurance coverage, protection from genetic 
discrimination, psychosocial concerns, and im-
plications for family members of patients found 
to have a pathogenic variant, since cascade test-
ing of at-risk relatives can prevent new cancer 
diagnoses.

Molecul a r Pheno t y pe

Colorectal cancers are molecularly heteroge-
neous tumors, and although alterations have 
been shown to be relatively similar across age 
groups, some differences have been identified. 
Among early-onset colorectal cancers, the fre-
quency of MSI-H was 17.0% in a population-
based series of patients,73 and a range of 8.1 to 
26.0% has been reported in clinic-based co-
horts.17-19,69 Most MSI-H colorectal cancers in 
younger patients are due to the Lynch syndrome, 
whereas later-onset colorectal cancers are en-
riched with sporadic MSI-H tumors due to MLH1 

Key Points Related to Early-Onset Colorectal Cancer

• Early-onset colorectal cancer (diagnosed in patients 
<50 years of age) accounts for 10% of new cases of 
colorectal cancer; the incidence has been steadily 
increasing in high-income countries since 1988.

• The majority of patients present with cancers in the 
left colon; a more advanced stage of disease at diag-
nosis is more likely than in patients with later-onset 
colorectal cancer.

• Multiple risk factors have been proposed, including 
a Western-style diet, which can alter the gut micro-
biome and may lead to gut inflammation and an 
increased risk of colorectal cancer.

• Pathogenic germline variants are present in one in six 
patients, and half of these variants are in mismatch 
repair genes associated with the Lynch syndrome.

• The National Comprehensive Cancer Network rec-
ommends genetic risk counseling and evaluation for 
all persons who have received a diagnosis of early-
onset colorectal cancer; the Collaborative Group of 
the Americas on Inherited Gastrointestinal Cancer 
recommends germline multigene panel testing in all 
patients with colorectal cancer who are under the age 
of 50 years.

• The American Cancer Society recommends starting 
colorectal cancer screening at the age of 45 years for 
persons at average risk for early-onset or later-onset 
disease.
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hypermethylation and frequent BRAF V600E 
mutations.20,21

In a study of 18,218 colorectal cancer cases 
that were analyzed with the use of a next-gener-
ation sequencing panel with 403 cancer-related 
genes, genomic alterations were compared 
among patients divided into three age groups: 
younger than 40 years, 40 to 49 years, and 50 
years or older.74 Molecular alterations in micro-
satellite-stable (MSS) cancers were similar across 
age groups, except that APC, KRAS, and BRAF 
mutations were significantly more common in 
patients 50 years of age or older and alterations 
in TP53 and CTNNB1 (the latter encoding 
β-catenin) were more common in patients young-
er than 40 years of age.74 In a single-institution 
study that categorized patients by age, somatic 
mutational profiles in MSS colorectal cancers 
were found to be indistinguishable between pa-
tients with early-onset colorectal cancer (759 
patients) and those with later-onset colorectal 
cancer (687 patients), including driver pathway 
gene alterations.10 Furthermore, no significant 
differences in tumor mutational burden, the 
fraction of the genome altered, or loss of hetero-
zygosity were found between early-onset and 
later-onset colorectal cancers.10

Cancer risk is influenced by polygenic effects, 
in addition to single-gene alterations and gene–
environment interactions. In an international 
consortium analysis of data from case–control 
and cohort studies, with a total of more than 
50,000 patients with colorectal cancer, more 
than 12,000 of whom had early-onset disease, a 
polygenic risk score was determined on the basis 
of 95 genomewide single-nucleotide polymor-
phisms. Patients with scores in the highest 
quartile had a risk of early-onset colorectal can-
cer that was increased by a factor of 3.7, as 
compared with patients who had scores in the 
lowest quartile,75 and the risk score was more 
informative for early-onset colorectal cancer than 
for later-onset disease, particularly in the ab-
sence of a family history of this cancer.

Pro gnosis

Patients with early-onset colorectal cancer tend 
to present with advanced-stage disease, which is 
associated with increased mortality. Younger pa-
tients are more likely to receive postoperative 
(i.e., adjuvant) chemotherapy and multiagent 

regimens.23 In pooled data from patients with 
stage II or stage III colon cancer treated in six 
recent clinical trials of adjuvant chemotherapy, 
survival was similar for patients with early-onset 
disease and those with later-onset disease.76 Pa-
tients with early-onset colorectal cancer had 
more metastatic regional lymph nodes but were 
significantly more likely to complete the planned 
treatment and to receive it at a high dose inten-
sity. In another study reporting pooled data 
from 25 randomized trials involving patients 
with stage III colon cancer, no significant differ-
ence in survival was observed in patients with 
early-onset disease as compared with later-onset 
disease after adjustment for MMR genes, KRAS, 
and BRAF V600E.77 Finally, a large clinical trial78 
and a single-institution study10 showed no sig-
nificant difference in survival between patients 
with metastatic early-onset colorectal cancer and 
those with metastatic later-onset disease. Taken 
together, these data suggest that worse out-
comes for patients with early-onset colorectal 
cancer appear to be due primarily to more ad-
vanced disease at diagnosis.

Scr eening

Early detection of the disease can substantially 
reduce mortality. Despite the established bene-
fits of colorectal cancer screening in persons 
who are 50 years of age or older, only 68.8% of 
eligible persons in the United States undergo 
such screening.79 Barriers include lack of knowl-
edge of the benefits of screening, lack of access 
to a health care provider or recommendations 
for screening, and reluctance to undergo screen-
ing. The rate of screening is lower among under-
insured persons, those with low incomes, and 
racial and ethnic minorities.79,80

There are multiple screening options for pa-
tients at average risk for colorectal cancer, in-
cluding a fecal immunohistochemical test (FIT), 
multitarget stool DNA testing, colonoscopy, sig-
moidoscopy alone or combined with FIT, and a 
guaiac test.81,82 The most invasive option, colo-
noscopy, remains the standard for colorectal 
cancer screening, and has the added benefit of 
removal of precancerous polyps. A shared deci-
sion-making approach is advocated to select the 
screening test that the patient is most likely to 
undergo.

Until recently, the recommended age at first 
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screening for persons at average risk for colorec-
tal cancer has been 50 years in the United States 
and most other countries. Given the rising inci-
dence of colorectal cancer in younger adults, the 
U.S. Preventive Services Task Force updated its 
2016 recommendations and now concludes with 
moderate certainty that colorectal cancer screen-
ing in adults who are 45 to 49 years old has a 
modest net benefit, as compared with a substan-
tial net benefit for those who are 50 to 75 years 
old.82 Similarly, in 2018, the American Cancer 
Society (ACS) lowered the recommended age to 
begin colorectal cancer screening from 50 years 
to 45 years,83,84 on the basis of modeling data 
suggesting that beginning screening at the age 
of 45 years was associated with a higher number 
of predicted life-years gained and an improved 
balance between screening burden and bene-
fit.83-85 Furthermore, the ACS task force consid-
ered empirical data from the SEER database that 
suggest that initiating screening at 45 years of 
age would prevent more early deaths than start-
ing to screen at 50 years of age.84 However, stud-
ies confirming the effectiveness of colorectal 
cancer screening in persons between the ages of 
45 and 49 years have not been conducted.

Lowering the age at which screening begins 
has been controversial, given the observation 
that a large relative increase in cases of early-
onset colorectal cancer corresponds to a smaller 
absolute increase in incidence.86 Approximately 
half of patients with early-onset colorectal can-
cer receive the diagnosis at an age younger than 
45 years and will be unaffected by lowering the 
age at initial screening. Furthermore, an increase 
in the number of persons who undergo colorec-
tal cancer screening will require an increase in 
available resources for screening and will place 
a greater demand on capacity for screening, 
which may limit access for older adults, who are 
more likely to benefit from screening.83,85,87 Low-
ering the age when screening begins may also 
disproportionately affect marginalized popula-
tions, which are already less likely to undergo 
screening.

An individualized approach, with the initia-
tion of colorectal cancer screening based on 
family history, has been recommended. With 
this approach, people who have a first-degree 
relative in whom colorectal cancer or an ad-
vanced adenoma is diagnosed before the age of 
60 years, or two first-degree relatives who re-

ceive a diagnosis at any age, are advised to begin 
undergoing screening colonoscopy at the age of 
40 years, or at an age that is 10 years younger 
than the age of the family member with the 
earliest diagnosis.88 Among patients with early-
onset colorectal cancer who are 40 to 49 years of 
age, 25% meet family history criteria for early 
screening. If earlier screening had been per-
formed in patients who met these criteria, their 
cancers could have been diagnosed earlier or at 
a premalignant stage.63 Other risk models for 
screening that use more detailed family history 
data, as well as genetic risk scores and lifestyle 
factors, are an active area of research. Regretta-
bly, many patients lack detailed knowledge of 
their family history, often because of poor com-
munication within families, and such informa-
tion is frequently not elicited by physicians.

S tr ategies t o R educe E a r ly-

Onse t Col or ec ta l C a ncer

The challenges and barriers to compliance with 
guidelines for colorectal cancer screening must 
be addressed for younger adults, as well as for 
persons at average risk who are 50 years of age 
or older. The most important factor for improv-
ing adherence to screening guidelines is a physi-
cian’s recommendation.89 Primary care physicians 
should tailor screening recommendations, in-
cluding noninvasive, stool-based tests, on the 
basis of patients’ preferences. Obtaining and 
updating family history data are important in 
the identification of patients at high risk, for 
whom individualized screening guidelines can 
be implemented. Universal testing of colorectal 
cancers for the Lynch syndrome is an important 
step forward, as is the recommendation of 
germline multigene panel testing for all early-
onset colorectal cancers.72 A new screening ap-
proach is the assessment of circulating tumor 
DNA in blood plasma for the detection of early-
stage colorectal cancer.90 If this approach is 
found to be successful in clinical trials, it has 
the potential to increase screening rates.

Issues of access to care must be addressed; 
many young persons, especially men, lack a pri-
mary care provider. Educational campaigns are 
needed to increase public awareness of early-
onset colorectal cancer and to inform primary 
care providers about the rising incidence of early-
onset cases. Experience has shown that a celeb-
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rity spokesperson can have a substantial effect 
on public awareness and participation in cancer 
prevention, including colon cancer screening. 
Ongoing prospective cohort studies will enable 
the examination of early-life exposures, with the 
potential for evaluation of biospecimens to gain 
mechanistic insights into carcinogenesis. Since 
colorectal carcinogenesis occurs over a period of 
more than a decade, future studies are needed to 
elucidate how environmental factors can influ-
ence cancer risk through modulation of gut mi-
crobial composition and function before neo-
plastic development.

Conclusions

The incidence of early-onset colorectal cancer is 
projected to steadily increase and more than 
double by 2030. Delayed diagnosis in younger 
patients and presentation with advanced disease 
stages underscore the need for greater aware-
ness of the disease on the part of the general 
public, as well as health care providers. Patient 
education is a key factor in promoting the bene-
fits of screening, overcoming barriers to screen-
ing, and increasing adherence to current screen-
ing guidelines. More tailored preventive and 
screening strategies based on risk profiling are 
needed. The focus belongs on sporadic disease, 
since hereditary syndromes account for up to 

25% of cases of early-onset colorectal cancer, with 
the Lynch syndrome being the most common.

The availability of multigene panels for germ-
line testing offers the potential to increase the 
detection of hereditary syndromes in clinical 
practice. Although the specific causes under-
lying the increasing incidence of early-onset 
colorectal cancer remain elusive, ongoing re-
search involving large cohorts and international 
consortia aims to identify early-life exposures 
that are most relevant to the development of 
early-onset disease. Data suggest a considerable 
overlap with risk factors for later-onset colorec-
tal cancer, including a Western-style diet, which 
can alter the gut microbial composition, result-
ing in dysbiosis and chronic inflammation. 
Public health measures are needed to address 
poor dietary habits, obesity, and physical inac-
tivity among adolescents. A healthier diet, espe-
cially one that is plant-based, promotes a more 
favorable gut microbiome and may reduce the 
risk of colorectal cancer. We must also address 
the consequences of early-onset colorectal can-
cer, including psychosocial challenges and a re-
duced health-related quality of life.
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