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Modern medical decision-making, whether preventive, diagnostic, or therapeutic,
emphasizes the risk-stratification of patients, and is heavily informed and influenced by
evidence-based guidelines. Such guidelines for colorectal cancer (CRC) screening were first
published in 1997, and subsequently by multiple professional organizations. Although there
have been disagreements regarding choice of screening modality, the start age of 50 years for
most average-risk individuals (with the notable exception of African Americans) has been
mostly unchallenged. CRC screening, in those 50 and older, is effective and has been one of the
success stories of modern medicine: increased screening uptake, early detection, and improved
therapeutic options have contributed to a steady decline in CRC incidence and mortality rates in
the U.S.” However, this progress has been tempered by the rise in CRC incidence among those
less than 50 years of age (so-called early-onset CRC).? In fact, 10-12% of all CRCs are diagnosed
in patients younger than the age of 50, and these cancers tend to be more advanced-and

428 Even more alarming is the rise in the CRC-associated mortality

devastating-at presentation.
rate among this young cohort.” These trends call for greater understanding of risk factors
associated with early-onset CRC, with the rationale that incorporating these risk factors into
existing preventive strategies will extend the benefits of screening to individuals younger than
50.

Intuitively, it would seem that hereditary factors could be a major contributor to the
burden of early-onset CRC. In reality, however, the evidence does not support this. Stoffel et al.
reviewed data from the University of Michigan Comprehensive Cancer Center comprising

patients who were diagnosed with CRC at age <50 and had undergone genetic risk assessment

between 1998 and 2015. Among patients with early-onset CRC, 1in 5 carried a germline genetic



mutation, about one quarter had a first-degree relative with CRC, and the majority of
individuals did not have any family history of CRC or hereditary CRC syndromes.*® These
findings do not imply that hereditary causes of early-onset CRC are not important, but they do
underscore that we are dealing with a complex phenomenon, likely driven by both biologic and
environmental factors.

An important observation is that early-onset CRC seems to be a disease of affluence: the
rising incidence, without a concurrent rise in older adults, is particularly notable in high-income
countries, including the U.S., Australia, Canada, Germany, Denmark, New Zealand, and the

10 Thijs has raised the question of whether changes in dietary patterns, and

United Kingdom.
the accompanying increase in obesity rates, are potential contributors. The parallel trend
between cancer and the obesity-epidemic extends beyond CRC. Sung et al. reported that
several obesity-related cancers have increased in incidence from 1995 to 2014, including
cancers of the uterus, gallbladder, kidney, and pancreas, and multiple myeloma. However, the
rise in incidence limited to younger adults is a phenomenon unique to CRC. Several other
factors have been associated with early-onset colorectal neoplasms and CRC, including early-
life antibiotic exposure,™* smoking (although the prevalence of smoking has been decreasing),
alcohol use, and processed meat consumption, though these findings are not consistent.*?

In this issue, Gausman et al. report results from a large retrospective study that aimed
to identify sociodemographic and clinical factors associated with early-onset CRC.*® The authors
used ICD-9 and ICD-10 codes to identify patients 18 years of age and older who were diagnosed

with CRC between 2011 and 2017 at a single academic center. They compared 269 patients

who were 18-49 years of age (defined as early-onset) to two groups: 1) 2802 who were 50 years



and older (late-onset) at time of diagnosis of CRC, and 2) 1122 age-matched controls without a
history of CRC. Most early-onset CRC patients (73%) were 40-49 years old at the time of
diagnosis, 54% were 45 and younger, and 13% had a family history of CRC; of these, half had a
first-degree relative with CRC and should have undergone screening before the age of 50. The
remaining 252 (94%) patients were considered at average-risk for CRC based on current
guidelines. Consistent with prior studies, Gausman et al. found that early-onset CRC patients
were more likely to present with cancers in the left colon or rectum, and with more advanced
stage.

Compared to the CRC-free controls, early-onset patients were more likely to be male,
have a personal history of inflammatory bowel disease (IBD), and a family history of CRC.
Interestingly, there were no significant differences in race, body mass index (BMl), tobacco use,
and comorbidities including coronary artery disease, hypertension, stroke, and diabetes. When
compared to the late-onset CRC cohort, early-onset CRC patients were also more likely to be
male, have a personal history of IBD, and a family history of CRC. However, black or Asian race
were found to be associated with early-onset CRC, which was not seen with the comparison to
CRC-free controls. Comorbidities such as obesity and diabetes were not compared between the
early- and late-onset CRC patients given that these factors, as noted by the authors, are
confounded by age. The authors also performed a sensitivity analysis, excluding patients with
IBD and family history of CRC, with no impact on the results. The overall conclusion was that
non-modifiable risk factors, rather than modifiable ones, were associated with early-onset CRC.

In contrast, several studies have shown modifiable risk factors such as obesity, physical

activity, dietary habits, tobacco use, and diabetes to be associated with early-onset CRC. Liu et



al. studied a cohort of women 25-42 years of age enrolled in the Nurses’ Health Study Il (NHS II)
and found that obese women (BMI >30) had nearly a two times greater relative risk of early-
onset CRC as compared to women with BMI 18-22.9 (RR=1.93; 95% Cl 1.15-3.25).14 Nguyen et
al. also evaluated sedentary behaviors in the same cohort and found that sedentary behavior
(defined by TV viewing time) was associated with early-onset CRC independent of obesity and
exercise.” Similarly Kim et al. studied patients <40 years of age in South Korea and found that
regular exercise was one of the few protective factors for colorectal neoplasia among those 30-
39 years of age.'® Rosato et al. analyzed data from three case-control studies on CRC performed
in Italian and Swedish cohorts between 1985 and 2009." In comparison to CRC-free controls,
they found several dietary associations with early-onset CRC patients including: heavier alcohol
use (>14 drinks per week), increased processed meat intake, and lower consumption of
vegetables, fruits, and fish. Finally, smoking and diabetes have also previously been shown to
be associated with colorectal neoplasia, even among those <50 years of age.'’*® Although
Gausman et al. did not find a difference in tobacco use or diabetes when comparing early-onset
CRC to CRC-free controls, they did not include these factors in their comparison between the
early-onset and late-onset CRC cohorts. While it is possible that duration of exposure to these
factors could have confounded results, their modifiable nature makes them targets worthy of
additional study in early-onset CRC patients.

So why is modifiable versus non-modifiable an important issue? We live in the era of
risk-stratification and personalized screening, yet the ability to apply these approaches to early-
onset CRC is currently limited. An inevitable, and somewhat nihilistic, argument is to cast away

tailored approaches and offer screening to everyone. Could population-based screening with



integration of non-modifiable risk factors including age and family history, similar to patients 50
and older, be the answer? The American Cancer Society (ACS) espoused this view, with the
recently published, and widely debated, qualified recommendation to initiate CRC screening at
the age of 45 in all average-risk individuals.*® However, in the study by Gausman et al., more
than half of patients with early-onset CRC were diagnosed at an age younger than 45. CRC in
these patients would not have been prevented by application of the ACS guidelines.

The study by Gausman et al. highlights several non-modifiable risk factors that are
associated with early-onset CRC, but many unanswered questions remain, including the over-
arching controversy of whether to extend universal or selective screening to 45 to 49 year-olds.
Currently, there is simply a dearth of empirical evidence to guide the development and
implementation of effective and widely-accepted screening approaches for these patients.?°
Despite these uncertainties, the CRC incidence and mortality trends among those <50 years of
age should not be considered irreversible. We should continue efforts to understand the factors

driving early-onset CRC, and how best to prevent this scourge.



References

1. Winawer SJ, Fletcher RH, Miller L, et al. Colorectal Cancer Screening: Clinical Guidelines and
Rationale. Gastroenterology 1997;112:594-642.

2. Arnold M, Sierra MS, Laversanne M, et al. Global patterns and trends in colorectal cancer
incidence and mortality. Gut 2017;66:683—691.

3. Siegel RL, Torre LA, Soerjomataram I, et al. Global patterns and trends in colorectal cancer
incidence in young adults. Gut 2019:gutjnl-2019-319511.

4. Stoffel EM, Murphy CC. Epidemiology and Mechanisms of the Increasing Incidence of Colon
and Rectal Cancers in Young Adults. Gastroenterology 2019:
doi:10.1053/j.gastro.2019.07.055.

5. Virostko J, Capasso A, Yankeelov TE, et al. Recent trends in the age at diagnosis of colorectal
cancer in the US National Cancer Data Base, 2004-2015. Cancer 2019;125:3828-3835.

6. Strum WB, Boland CR. Characterization and Identification of Colorectal Cancer in Persons
Younger Than 50 Years. Clinical Gastroenterology and Hepatology 2019;17:2600-2602.

7. Siegel RL, Miller KD, Jemal A. Colorectal Cancer Mortality Rates in Adults Aged 20 to 54
Years in the United States, 1970-2014. JAMA 2017;318:572.

8. Stoffel EM, Koeppe E, Everett J, et al. Germline Genetic Features of Young Individuals With
Colorectal Cancer. Gastroenterology 2018;154:897-905.e1.

9. Sung H, Siegel RL, Rosenberg PS, et al. Emerging cancer trends among young adults in the
USA: analysis of a population-based cancer registry. The Lancet Public Health 2019;4:e137-

eld’.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Brenner DR, Heer E, Sutherland RL, et al. National Trends in Colorectal Cancer Incidence
Among Older and Younger Adults in Canada. JAMA Netw Open 2019;2:e198090.

Cao Y, Wu K, Mehta R, et al. Long-term use of antibiotics and risk of colorectal adenoma.
Gut 2017:67(4):672-678.

Rosato V, Bosetti C, Levi F, et al. Risk factors for young-onset colorectal cancer. Cancer
Causes Control 2013;24:335-341.

Gausman V, Dornblaser DW, Anand S, et al. Risk Factors Associated With Early-onset
Colorectal Cancer. Clin Gastroenterol Hepatol 2019; doi:10.1016/j.cgh.2019.10.009.

Liu P-H, Wu K, Ng K, et al. Association of Obesity With Risk of Early-Onset Colorectal Cancer
Among Women. JAMA Oncol 2019;5:37-41.

Nguyen LH, Liu P-H, Zheng X, et al. Sedentary Behaviors, TV Viewing Time, and Risk of
Young-Onset Colorectal Cancer. JNCI Cancer Spectrum 2018;2:1-8.

Kim NH, Jung YS, Yang HJ, et al. Prevalence of and Risk Factors for Colorectal Neoplasia in
Asymptomatic Young Adults (20—-39 Years Old). Clinical Gastroenterology and Hepatology
2019;17:115-122.

Jung YS, Ryu S, Chang Y, et al. Risk factors for colorectal neoplasia in persons aged 30 to 39
years and 40 to 49 years. Gastrointestinal Endoscopy 2015;81:637-645.e7.

Kim JY, Jung YS, Park JH, et al. Different risk factors for advanced colorectal neoplasm in
young adults. WJG 2016;22:3611.

Wolf AMD, Fontham ETH, Church TR, et al. Colorectal Cancer Screening for Average-Risk
Adults: 2018 Guideline Update from the American Cancer Society. Ca Cancer J Clin

2018;68:250-281.



20. Imperiale TF, Kahi CJ, Rex DK. Lowering the Starting Age for Colorectal Cancer Screening to
45 Years: Who Will Come...and Should They? Clinical Gastroenterology and Hepatology

2018;16:1541-1544.



