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Objectives:

1. Acknowledge the rising incidence of early onset 
colorectal cancer (EOCRC)

2. Identify the signs and symptoms of EOCRC
3. Understand the unmet needs of an EOCRC 

patient 



Incidence and Mortality of Colorectal CA in 
the US and Globally (GloboCan)

www.seer.cancer.gov; Morgan et al:  Gut, 2023

67%

58%

http://www.seer.cancer.gov/


Overall, the 
incidence 
of CRC is 
decreasing

Colorectal Cancer Facts and Figures 2023-2025



Increasing in EOCRC Patients

Colorectal Cancer Facts and Figures 2023-2025

The equivalent of 49  

new diagnoses per day

CRC will be the #1 cause of cancer 

mortality in people aged 20-49 by 

2030



Trends in EOCRC Incidence from 2010 to 2030



Geographic 
Trends: Age-
adjusted
EOCRC 
incidence rates

Shah et al. Cancer 2021.



Global Concern:  Age standardized incidence rate (ASR)
of EOCRC (YO-CRC; age 20–49 years) in both sexes worldwide for the year 2020

Spaander et al. Nat Rev Dis Prim, 2023

*Highlighted are those with the greatest increase 2008-2012 



Overall CRC Incidence by Birth Cohort 

Stoffel et al: Gastroenterology 2020; Siegel et al. J. Natl Cancer Inst. 2017

Those born ~ 1990:

• Two-fold higher risk of 

colon cancer (incidence 

rate ratio (IRR) 2.40, 95% 

CI 1.11–5.19)

• Four-fold higher risk of 

rectal cancer (IRR 4.32, 

95% CI 2.19–8.51)



Multifactorial 
Etiology for 
EOCRC?

Ben-Ahron et al: Cancer Disc, 2023



Smoking as a risk factor for EOCRC: Systemic Meta-Analysis

Li et al: International Journal of Colorectal Disease, 2023



Sex and Tumor-Site Association With Alcohol Intake 
With the Risk of EOCRC (Korea: 2009-2019)

Jin et al: JCO, 2023

*nondrinker, light (reference), moderate, and heavy drinker were defined as 0, <10, 10 to <30, and ≥30 

g/d for men and 0, <10, 10 to <20, and ≥20 g/d for women (1 shot = 42 g)

• N=5.67M 

• Median F/U = 9.1 yrs

• EOCRC: N = 8314

• Dose-response for 

mod-heavy vs. light

• But when stratified 

by sex, only applied 

to males

• 7%, 14%, and 27% 

increased risk for    

1-2, 3-4, and ≥5 

d/wk



Association of Female Obesity with EOCRC

• The Nurses’ Health Study II: 25 to 42 y/o (1989-2011). 

• 85,256 women NED at enrollment were included 

• 114 cases of EAOCRC

• Median follow-up was 13.9 years

Liu et al: Jama Onc, 2018



Changes in Weight in Men from Childhood to 
Adulthood Associated with Colorectal Cancer

Jensen et al: Int J of Obesity, 2018

• Weight and height were measured at 7 or 13 years and in early adulthood (17–26 years) 

in 64,675 boys in the Copenhagen School Health Records Register and the Danish 

Conscription Database. 

• Cases of colon cancer (n = 751) were identified in the Danish Cancer Registry.



Metabolic Syndrome: Risk of EOCRC

Chen et al: Gut, 2020



Case Control Study of Antibiotics: EOCRC 

McDowell et al: BJC, 2022

• Scotland (1993-2011); PCP practices (N=393)

• EOCRC (N=445) vs. AOCRC (N=7903) vs. Controls (N=30,418)

• Associated with colon cancer in EOCRC [ORR: 1.49 (95% CI 1.07, 2.07), p = 0·018] and AOCRC [ORR: 1.09 (1.01, 1.18), p = 0·029)].

• Not associated with rectal cancer 
*AOCRC = average-age onset CRC 



Diet and Antibiotics May Impact Dysbiosis

Eng et al: Lancet Onc, 2022



Lifetime 
Exposure: 
Exposome 

Akimoto et al. Nat Rev Clin Oncol 2020.



Symptoms of EOCRC and 
Timing of Diagnosis



Matched Case Control Study: 
Signs and Symptoms of Colorectal Cancer

• N=5075 (EOCRC)

• US commercial insurance database

• N=113M

• 2006-2015

• > 2 yrs of enrollment

*A total of 983 cases have had > 1 or more 4 red-

flag signs and symptoms associated with increased 

risk of EOCRC between 3 months and 2 years prior 

to diagnosis

• Relative risk: 

• 1 sx: 1.94-fold (95% CI = 1.76 to 2.14)

• 2 sx’s: 3.59-fold (95% CI = 2.89 to 4.44),

• 3x’s: 6.52-fold (95% CI = 3.78 to 11.23) 

Fritz et al: JNCI, 2023



Are Molecular Alterations 
Different in Sporadic 
EOCRC?



Genomic Landscape (N=18,218 specimens)

Lieu… Eng, et al: Clin Can Res, 2019

• N= 1,420 (< 40 y/o)

• N= 3,248 (> 40 - 49 y/o)

• N= 13,550 (> 50 y/o)

• Blue = < 40 y/o

• Orange = > 50 y/o



MSKCC EOCRC vs. AOCRC: 2014-2019

Cercek et al: JNCI 2021 

Nodifference in early onset CRC: 
Genomic alterations vs. average-age onset CRC (MSS) 



Evaluation of genomic alterations in <br />early-onset versus average-onset colorectal cancer

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Results – Baseline genomic characteristics

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



PRESENTED BY:

27

Eric M. Lander, MD

Overall cohort:
Mutational landscape similar compared to previously published studies

Results 

n = 3,084

n = 10,150



Key genomic differences between EO and AO (significance: adjusted p-value < 0.05)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Eric M. Lander1, Samuel Rivero-Hinojosa2, Vasily N. Aushev2, Minetta C. Liu2, Adham Jurdi2,

Cathy Eng1

1Division of Hematology/Oncology, Vanderbilt-Ingram Cancer Center, Nashville, TN, USA
2Natera, Inc. Austin, TX, USA

Tumor mutational signatures in

early-onset versus average-onset colorectal cancer



Results – Overall Cohort
● POLE exonuclease domain signature 4.2 times (p<0.001) more likely in EOCRC.

● Thiopurine chemotherapy signature 2.8 times (p<0.001) more likely in EOCRC.

● Damage by ROS signature was 3.2 times (p<0.001) more likely in EOCRC.

n=2697 n=9773

Lander et al: WCGIC 2023



Addressing the Unmet 
Needs of EOCRC Patients



Optimizing 
the Care of 

EOCRC 
Patients

Eng et al: Lancet Onc 2022



National Colorectal Cancer 
Screening 
Recommendations



Revised Colorectal Cancer Screening Guidelines

https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening



Vanderbilt-Ingram Cancer Center: 
Impact of Education and Awareness on EOCRC

https://www.youtube.com/watch?v=nUh3V9an6So



In Memoriam:
JC - “Cancer 

Thriver”

“When you die it does not mean you lose to cancer, you beat cancer by how you 
live, why you live, and in the manner in which you live.” 

Stuart Scott
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