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Topics

01
EPIDEMIOLOGY

The epidemiology of EOCRC globally and in the United States. 

02
EXPOSOME

Exposures or risk factors potentially contributing to the rising risk of 
EOCRC.

03
GENETICS & EPIGENETICS

Molecular aspects of EOCRC.
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US Incidence

Siegel RL, et al. CA Cancer

 J Clin’ 2020
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Global Prevalence: Europe, North

America & Oceania

Siegel RL, et al. Gut‘19

EOCRC incidence increased in 19 countries. 

Nine of which had stable or declining trends 

in older adults.

Average annual per cent change 
(AAPC) in colorectal cancer 
incidence by age during the most 
recent 10 years of available data.
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EOCRC Age Distribution

Slide from Siegel RL, 2020

44% of EOCRC cases 

are 45-49 years old
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EOCRC by Race/Ethnicity

Siegel RL, et al. CA Cancer J Clin’ 2020

Annual per cent change (APC)
Bold = p<0.05
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EOCRC Subsite
40% of EOCRC cases 

are rectal cancer

Slide from Siegel RL, 2020
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EOCRC Clinical Diagnosis

Colorectal Cancer Aliiance 2018
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AGENDA

01
EPIDEMIOLOGY

The epidemiology of EOCRC globally and in the United States. 

02
EXPOSOME

Exposures or risk factors potentially contributing to the rising risk of 
EOCRC.

03
GENETICS & EPIGENETICS

Molecular aspects of EOCRC.

04
CONCLUSION

Remarks and recommendations
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Specific External Environment

Table by Yin Cao
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Microbiome

Table by Yin Cao
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Willauer et al Cancer ’19, Lieu et al CCR ‘19

Molecular Features: MD Anderson + AACR GENIE + Foundation Medicine

Foundation Medicine

18,218 total patients

• 1,420 patients under the age of 40

• 3,248 between 40 and 49

• 13,550 age 50 and older
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Early onset

(<40 years)

Late onset

(>50 years)

No significant difference in KRAS, NRAS mutations

Willauer et al Cancer ’19, Lieu CCR ‘19
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Lieu et al CCR ‘19

Foundation One molecular testing
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Willauer et al Cancer ‘19

Consensus Molecular Subtypes Differences:  Higher CMS1

High CMS1 despite low rates of MSI-H
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20,003 patients from 24 first line studies of mCRC (ARCAD database)

1.0

2.0

1.0

2.0

Overall survival and progression-free survival from diagnosis of 

mCRC is worse for EOCRC patients

Lieu et al JCO ‘14
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Kneuertz/You et al.  JAMA Surg 2015 Slide from Nancy You

Are we overtreating Young Adults with Colon Cancer?

 More intense treatments with unmatched survival gains
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What We Need to Do?
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Conclusion

• Early onset CRC is associated with unique clinical features and presentation

• Epidemiology suggests that this is not limited to US population, and that the 

impacts are across a diverse racial/ethnic groups.  

• This rising incidence is in contrast to the gains being made in CRC prevention 

of screening age population

• Multiple etiologies have been proposed, but not yet clearly defined

• Molecular features are modestly different at the transcriptomic and mutational 

level, but do not provide clear clues yet

• Outcomes with treatment also vary, and yet overtreatment is a risk.  Alignment 

of the treatments with the disease biology is needed
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Outline

• Pathway to detection of early-onset colorectal cancer

• Signs and symptoms & Diagnostic intervals 

• Opportunities for improvement

• Primary prevention
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5-year Relative Survival of Early-onset Colorectal Cancer 
(20-49 years of age) by Stage at Diagnosis
SEER 13, 1992-2013
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Zaki T et al. CGH. 2023

• Morbidity and mortality are significant

• High mortality with later-stage disease

• Early-onset CRC is in the top 5 ranking cancers 

associated with high disability-adjusted life years 

(DALYs)

Cheng E. et al., JAMA Network Open. 2021

Zhao J. et al., BMJ Oncology 2023
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Signs and Symptoms of Early-Onset Colorectal Cancer

Objective:  To identify signs & symptoms with early-onset CRC and report associated 

diagnostic intervals 3 months to 2 years before diagnosis.

Methods

• MarketScan commercial database including adults aged 18 to 49 years. 

• Required at least 2 years of continuous enrollment prior to the index date (pathology 

diagnosis of CRC). 

• Nested case-control study of 5075 incident early-onset CRC and 22378 matched controls. 

• Multivariable logistic regressions

• Examined the median diagnostic intervals based on associated signs and symptoms.
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Early signs/symptoms for Early-Onset CRC
Claims data, nested case-control, 2005-2016

0 1 2 3 4 5 6 7

Iron deficiency anemia

Diarrhea

Rectal bleeding

Abdominal pain
No. of red-flag 

signs/symptoms OR (95% CI) 

All participants

0 1 (reference)

1 1.94 (1.76 to 2.14)

2 3.59 (2.89 to 4.44)

≥3 6.52 (3.78 to 11.23)

Per each additional 

sign/symptom
1.91 (1.78 to 2.05)

Ptrend <0.001

4 Red-Flag Signs and Symptoms, 3mo to 2 years prior to index date

Fritz CDL & Otegbeye et al, JNCI 2023 
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Number of Red-flag Signs/Symptoms and 
Risk of Early-Onset Colorectal Cancer 
3-month time intervals prior to the index date
Claims data, cases only, 2005-2016

1.91 (1.78 to 2.05)
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Duration of Signs and Symptoms in Young Adults
Claims data, cases-only, 2005-2016

of early-onset CRC 

cases reported their first 

symptom > 3 months 

prior to diagnosis

of early-onset CRC 

cases reported their first 

symptom < 3 months
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Current Prevention Approach

Lowered CRC screening age 
to 45 years 

~50% of early-onset CRC 
cases are diagnosed <45 
years

Screening in younger 
individuals has had slow 
uptake

Wolf AMD et al, CA  Cancer J Clin 2018

Davidson KW. JAMA 2021 Ladabaum U, et al. CGH 2022
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Estimating the Screening-Eligible Population Size, Ages 45–74, at 
Average Risk to Develop CRC in the United States

Piscitello A. et al. Cancer Prev Res. 2020

~20 million 
people aged 
45-49 years

+ 
27 million 50-

74 years

60% 
increase in the 
“average-risk” 
screening pool 

size
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Do we have the 
resources?

Potentially, if we 

leverage stool-

based testing

Shapiro JA, et al. Cancer Epidemiol Biomarkers 2021

Makaroff KE et al. CGH 2022

Screening for CRC in the U.S.: Time trend by type of test
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Screening: No difference between colonoscopy vs. 
FIT for additional early-onset CRC cases averted

Knudsen AB. JAMA. 2021
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Opportunity to leverage FIT for diagnostic pathways?
• Likely yes but we don’t have the data for early-onset CRC population

Monahan KJ et al., Gut 2022

Guideline from 
British Society of 
Gastroenterology: 
Using FIT in 
patients with  
signs and 
symptoms of 
suspected CRC
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Primary Prevention

Mitigation of risk 
factors

Chemopreventative 
agents
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Methods: Study population

A sub-cohort of 32,058 women in NHS II with a lower endoscopy 

before age 50 between 1991-2015

• Excluded patients with CRC, inflammatory bowel disease, or 

missing medication info.

Nurses’ Health Study II (NHSII): N=116,429 | age 25-42 in 1989
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0.5 1 2

Regular use (2+times/week) of aspirin or NSAIDs 
and risk of early-onset adenoma, NHSII, 1991-2015

Fritz et al.,  unpublishedDO NOT POST
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Regular use (2+times/week) of aspirin or NSAIDs 
and risk of early-onset adenoma, NHSII, 1991-2015
First endoscopy

Fritz et al.,  unpublishedDO NOT POST
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Chemoprevention for early-onset CRC

Regular aspirin/NSAID use (2+ times/week) was 
associated with a lower risk of early-onset 
adenomas, especially those with advanced 

histology 

Evaluate aspirin/NSAIDs as promising agents for 
chemoprevention of early-onset CRC

• Gender, racial/ethnic diversity

• Dose and duration for young adults

• Precision-based strategies  
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Moving the needle on early-onset CRC

• Increased inclusion of minority populations into research and dissemination 

and implementation strategies 

• Consider risk prediction models that incorporate family history, social 

vulnerability, risk factors, and genetics

• Change the conversation 

• Increase awareness of early-onset CRC & associated signs and symptoms

• Targeting resources

• System-level and population-level interventions
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Conclusions

• Increase awareness in general 
public and among front-line 
providers about signs & symptoms

• Encourage patients to access care

• Close the loop on symptoms, if 
no resolution -> dx pathway

• Decrease delay in diagnostic 
interval

• Potential to utilize FIT as a 
risk stratifying step within the 
diagnostic pathway

• Urgent endoscopy referral 
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Q&A



Table Talk Questions
1. What can our organizations do to take what we’ve learned 

about lead time messaging and EAO CRC signs and symptoms 
to make an impact in our communities?

2. What are some success stories from organizations that have 
specifically targeted EAO CRC awareness and processes that 
lead to timely diagnosis?
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