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Objectives

To describe epidemiologic trends in colorectal cancer 
(CRC)

To describe and differentiate modifiable and non 
modifiable risk factors for CRC

To list and discuss screening options for CRC

Epidemiology

Colorectal Cancer (CRC)

Colorectal cancer is 
common

22

23

24

UNC Lineberger Cancer Network Presented on July 10, 2024

For Educational Use Only



9

Incidence of CRC varies geographically

Siddiqui, Ammar & Amin, Junaid & Alshammary, Freah & Afroze, Eman & Shaikh, Sameer & Rathore, Hassaan & 

Khan, Rabia. (2020). Burden of Cancer in the Arab World. 10.1007/978-3-319-74365-3_182-1. 

Estimated New Cancer Cases in the US in 2023

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 

10.3322/caac.21763. PMID: 36633525.
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Trends in Cancer Incidence Rates Among Males, 
US, 1975 - 2019

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.

Trends in Cancer Incidence Rates Among Females, 
US, 1975 - 2019

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.
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The Lifetime Probability of Developing Cancer for 
Males, US, 2017-2019

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 

10.3322/caac.21763. PMID: 36633525.

The Lifetime Probability of Developing Cancer for 
Females, US, 2017-2019

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 

10.3322/caac.21763. PMID: 36633525.

3.8%

Trends in Cancer Death Rates Among Males, 
US, 1930 - 2020

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 

10.3322/caac.21763. PMID: 36633525.
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Trends in Cancer Death Rates Among Females, 
US, 1930 - 2020

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.

Estimated Cancer Deaths in the US in 2023

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.

CRC Estimates for 2024
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Trends in Five - year Relative Survival Rates (%), 
US, 1975 - 2018

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.

Five Year Relative Survival Rates (%) by Race, 
US, 2012 - 2018

Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023 Jan;73(1):17-48. doi: 10.3322/caac.21763. PMID: 36633525.

Recently recognized 
trend

Increase in early onset CRC 
(EOCRC) –CRC < 50 yrs age, 
especially rectal cancer

37

38

39

UNC Lineberger Cancer Network Presented on July 10, 2024

For Educational Use Only



14

Birth Cohort Colorectal Cancer (CRC): Implications 

for Research and Practice

Samir Gupta, Folasade P. May, Sonia S. Kupfer, 

Caitlin C. Murphy

Clinical Gastroenterology and Hepatology

Volume 22 Issue 3 Pages 455-469.e7 (March 2024) 

DOI: 10.1016/j.cgh.2023.11.040

Copyright © 2024 The Author(s) Terms and Conditions

Birth cohort effect

-outcome is strongly 
determined by year of 
birth or birth cohort

-birth cohorts age thru 
life together and share 

exposures

-can be experienced 
differently by different 

age groups and 
influenced by time-

period related 
exposures
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Figure 1 

Clinical Gastroenterology and Hepatology 2024 22455-469.e7DOI: (10.1016/j.cgh.2023.11.040) 

Copyright © 2024 The Author(s) Terms and Conditions

CRC incidence by birth cohort

1950–1954

Compared to individuals born 1950-1954 the 
following birth cohorts have the following 
increased incidence rates:

1965–1969

1.22 (95%CI 1.15-1.29)

1975–1979

1.58 (95%CI 1.43-1.75)

1980–1984

1.89 (95%CI 1.65-2.51)

1990–1994

2.98 (95% CI 2.29-3.87)

Figure 2 

Clinical Gastroenterology and Hepatology 2024 22455-469.e7DOI: (10.1016/j.cgh.2023.11.040) 

Copyright © 2024 The Author(s) Terms and Conditions
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Figure 3 Modeled and observed CRC incidence rates for ages 50-59

Clinical Gastroenterology and Hepatology 2024 22455-469.e7DOI: (10.1016/j.cgh.2023.11.040) 

Copyright © 2024 The Author(s) Terms and Conditions

Figure 4 

Clinical Gastroenterology and Hepatology 2024 22455-469.e7DOI: (10.1016/j.cgh.2023.11.040) 

Copyright © 2024 The Author(s) Terms and Conditions

Risk Factors

Colorectal Cancer
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• Sex (worldwide males have 1.5 x higher risk)

• Age and Birth Cohort

• Ethnicity

• Hereditary mutations (Hereditary CRC’s account for 7-10% cancers)

• Inflammatory Bowel Diseases (UC>Crohn’s, ~ 2 fold increased risk)

• Abdominal/pelvic Irradiation

• Cystic Fibrosis (10 X higher risk)

• Acromegaly

• Cholecystectomy (RR 1.22)

• Androgen Deprivation Therapy (use of GnRH agonist therapy for 25 months or 
more HR = 1.31, 95% CI: 1.12–1.53, and with orchiectomy HR = 1.37, 95% CI: 
1.14–1.66)

Non modifiable Risk Factors for CRC

Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence, mortality, survival, and risk factors. 
Prz Gastroenterol. 2019;14(2):89-103. 

• Smoking

• Alcohol Consumption

• Diet (red and processed meat       risk)

• Diabetes and Insulin Resistance

• Level of physical activity (most sedentary with 50%   risk)

• Obesity

• Gut Microbiome

Modifiable Risk Factors for CRC

Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence, mortality, survival, and 
risk factors. Prz Gastroenterol. 2019;14(2):89-103. 
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recent studies on modifiable risk factors

• Self reported information available from 35,525 women collected 
1996-1998

• smoking status, alcohol consumption, BMI, physical activity, intake of 
calcium, fibers, red and processed meat

• During 18.6 years follow up, 430 incident cases of colon cancer 
(rectal not included) and 2095 deaths

Norwegian Women and Cancer Study

Lukic M, Licaj I, Laaksonen MA, Weiderpass E, Borch KB, Rylander C. The burden of colon cancer attributable to 
modifiable factors-The Norwegian Women and Cancer Study. Int J Cancer. 2023 Jan 15;152(2):195-202

• 40% increase in risk of colon cancer among current smokers 
(32%) and 39% in former smokers (34%) compared to never 
smokers

• Population attributable fraction (PAF) to either current or former 
smoking 18.7%

• 2400 (95% CI 600-4000) colon cancer cases could have been 
prevented (1998-2018) if all women ages 40-75 never smokers

Norwegian Women and Cancer study-
smoking greatest risk factor
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• High level of physical activity inversely associated with risk of 
colon cancer HR 0.81 ( CI 0.66-0.99)

• Proportion of colon cancer cases attributable to low physical 
activity 10.8%

• None of the other risk factor hazard ratios were statistically 
significant

Norwegian Women and Cancer Study

• Data pooled from 13 population-based studies-

• 3767 CRC cases and 4049 controls aged younger than 50 years 

• 23 437 CRC cases and 35 311 controls aged 50 years and older

• Recruitment 1990’s-2010’s

• Restricted population to genetically defined European descent

• Self reported information on risk factors

Non Genetic Determinants of Risk for 
EOCRC

Archambault AN, Lin Y, Jeon J, Harrison TA, Bishop DT, Brenner H, Casey G, Chan AT, Chang-Claude J, 

Figueiredo JC, Gallinger S, Gruber SB, Gunter MJ, Hoffmeister M, Jenkins MA, Keku TO, Marchand LL, Li L, 

Moreno V, Newcomb PA, Pai R, Parfrey PS, Rennert G, Sakoda LC, Sandler RS, Slattery ML, Song M, Win AK, 

Woods MO, Murphy N, Campbell PT, Su YR, Zeleniuch-Jacquotte A, Liang PS, Du M, Hsu L, Peters U, Hayes 

RB. Nongenetic Determinants of Risk for Early-Onset Colorectal Cancer. JNCI Cancer Spectr. 2021 May 

20;5(3):pkab029

• In multivariable models, early-onset CRC was associated with 

Not regularly using NSAIDs (OR 1.43, 95% CI 1.21 to 1.68)

Greater red meat intake (OR 1.10, 95% CI 1.04 to 1.16)

Lower educational attainment (OR 1.10, 95% CI 1.04 to 1.16)

Alcohol abstinence (OR 1.23, 95% CI 1.08 to 1.39)  

Heavier alcohol use (>28 g/day of alcohol; OR 1.25, 95% CI 1.04 to 1.50)

• No factors exhibited a greater excess in early-onset compared with late-onset CRC 

• Risks by anatomic subsite,  lower total fiber intake was linked more strongly to 
rectal (OR = 1.30, 95% CI 1.14 to 1.48) than colon cancer (OR = 1.14, 95% CI 
1.02 to1.27; P =.04)

Non Genetic Determinants Study Results
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• As compared to people born in 1940’s, obesity and type 2 
diabetes are increasingly prevalent in those born in subsequent 
decades

• Obesity has been found to risk factor in EOCRC in several studies
• In a meta-analysis OR 1.88 for those under age 55 with BMI >30 kg/ m2

• type 2 diabetes, OR 1.60

Birth Cohort effects for co-morbidities

Gupta S, May FP, Kupfer SS, Murphy CC. Birth Cohort Colorectal Cancer (CRC): Implications for Research and Practice. 

Clin Gastroenterol Hepatol. 2024 Mar;22(3):455-469.e7. doi: 10.1016/j.cgh.2023.11.040. Epub 2023 Dec 9. PMID: 

38081492

Screening Strategies

Colorectal Cancer
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• Screening programs target individuals with no signs or symptoms 
of disease

• Individuals with positive screening tests undergo additional 
testing and treatment

• Individuals with negative tests usually need to be rescreened at 
regular intervals

• For cancer screening there are 2 types: early detection screening 
and preventive screening

• Early detection screening tests must reduce mortality compared to no 
screening 

Screening for cancer

Development of most somatic CRC’s is 
result of accumulation of mutations

Menter, D.G., Davis, J.S., Broom, B.M. et al. Back to the Colorectal Cancer Consensus Molecular 
Subtype Future. Curr Gastroenterol Rep21, 5 (2019). https://doi.org/10.1007/s11894-019-

0674-9

Process of going from 

normal to cancer takes 10-

15 years

• Polyps without malignant potential: Hyperplastic Polyps

• Polyps with malignant potential:
• Tubular adenomas

• Villous adenomas

• Sessile serrated lesions

• Polyps that are considered advanced lesions:
• Adenoma or sessile serrated lesions measuring at least 10 mm

• Lesions with villous histologic features

• Polyps with high grade dysplasia

Types of colon polyps
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Review Article 

Colorectal Cancer Screening — 
Approach, Evidence, and Future 

Directions

Lise M. Helsingen, M.D., and Mette Kalager, M.D., Ph.D.

NEJM Evid

Volume 1(1):EVIDra2100035
January 10, 2022

A General Framework for the Benefits, Burdens, and Harms of Screening.

Helsingen LM, Kalager M. NEJM Evid2022;1:EVIDra2100035

• Initial studies showing benefit in reducing CRC incidence and 
mortality from CRC were comparing non-invasive fecal occult 
blood (guaiac) testing to no screening and flexible sigmoidoscopy 
to no screening

• In both instances a positive screening test would trigger a full 
colonoscopy

Initial screening studies
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Main Characteristics of and Tools for Preventive and Early-Detection Screening.

Helsingen LM, Kalager M. NEJM Evid2022;1:EVIDra2100035

.

Helsingen LM, Kalager M. NEJM Evid2022;1:EVIDra2100035

Key to success with FOBT is serial testing

• In the MN trial, after 13 years, 39% of biennial and 49% of 
annual testing groups who developed CRC were detected by FOBT

• In the UK and Denmark trials, 27% of pts undergoing FOBT who 
developed cancer were detected
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Flexible Sigmoidoscopy

Pros

•May be done in office setting

•Can be done with less intensive 
bowel prep (ie. enemas)

•Can be done unsedated

•Less expensive, cost effective

•Mortality from distal CRC 
reduced by 40-50% in RCT’s

Cons

•40% of colon cancers occur 
proximal to splenic flexure

•75% of proximal cancers do not 
have synchronous distal 
adenoma

•Patient discomfort or poor prep 
can limit exam

• Pros
• Polypectomy prevents cancer
• Detected in 26-42% compared to 

10% with sigmoidoscopy
• 40% colon cancers proximal to 

splenic flexure; most with no distal 
lesion

• Single session diagnosis and 
treatment

• Cons
• Most expensive of screening test 

choices
• Risks

• Large scale randomized trials are ongoing

Colonoscopy for average risk screening

https://www.freepik.com/free-photos-vectors/colonoscopy

Serious Bleeds and Bowel Perforations per 1000 Endoscopies.

Helsingen LM, Kalager M. NEJM 
Evid2022;1:EVIDra2100035
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The Colorectal Cancer Screening Process in Practice.

Helsingen LM, Kalager M. NEJM Evid2022;1:EVIDra2100035

Different organizations can 
have different screening 
guidelines/recommendations
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Medicare coverage for CRC screening
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Medicare coverage part 2

Original Article 
Next-Generation Multitarget Stool DNA Test for 

Colorectal Cancer Screening

Thomas F. Imperiale, M.D., Kyle Porter, M.A.S., Julia Zella, Ph.D., Zubin D. 

Gagrat, B.S., Marilyn C. Olson, Ph.D., Sandi Statz, M.S., Jorge Garces, Ph.D., Philip 
T. Lavin, Ph.D., Humberto Aguilar, M.D., Don Brinberg, M.D., Charles 

Berkelhammer, M.D., John B. Kisiel, M.D., Paul J. Limburg, M.D., for the BLUE-C 
Study Investigators 

N Engl J Med

Volume 390(11):984-993
March 14, 2024
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Goal of new test

Currently available Cologuard (Exact Sciences), FDA approved 2014, 
has sensitivity of 92.3% and false positive rate of 13%, which 
increases with increasing age due to age related background DNA 
methylation

Goal of the new test is to improve specificity without losing 
sensitivity

This study picked a commercially available FIT test as comparator 
(not the currently available Cologuard)

Sensitivity of the Next-Generation Multitarget Stool DNA Test and the Commercial Fecal Immunochemical Test.

Imperiale TF et al. N Engl J Med2024;390:984-993

Overall sensitivity 93.9%, 

Compared to 67.3% for FIT

Sensitivity and Specificity of the Next-Generation Multitarget Stool DNA Test and the Commercial FIT.

Imperiale TF et al. N Engl J Med2024;390:984-993
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Among those with positive result on the new multitarget stool DNA test

Colorectal 
cancer detected 

in 3.4%

Advanced 
precancerous 

lesions in 34.3%

Non advanced 
adenomas in 

32.6%

No colorectal 
neoplasia in 

29.7%

Conclusions

• The next-generation multitarget 
stool DNA test showed higher 
sensitivity for colorectal cancer and 
advanced precancerous lesions 
than FIT but also showed lower 
specificity.

Original Article 
A Cell-free DNA Blood-Based Test for Colorectal 

Cancer Screening

Daniel C. Chung, M.D., Darrell M. Gray, II, M.D., M.P.H., Harminder Singh, M.D., 

Rachel B. Issaka, M.D., M.A.S., Victoria M. Raymond, M.S., Craig Eagle, M.D., 
Sylvia Hu, Ph.D., Darya I. Chudova, Ph.D., AmirAli Talasaz, Ph.D., Joel K. 

Greenson, M.D., Frank A. Sinicrope, M.D., Samir Gupta, M.D., M.S.C.S., and William 
M. Grady, M.D.

N Engl J Med

Volume 390(11):973-983
March 14, 2024
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Study Overview

• ECLIPSE study-Shield, Guardant 
Health

• In a cohort at average risk for 
colorectal cancer, a cell-free DNA 
blood-based test had 83% 
sensitivity for colorectal cancer, 
90% specificity for advanced 
neoplasia, and 13% sensitivity for 
advanced precancerous lesions.

Enrollment and Demographics.

Chung DC et al. N Engl J Med2024;390:973-983

Sensitivity and Specificity of the Cell-free DNA (cfDNA) Blood-Based Test for the Most Advanced 
Findings on Colonoscopy.

Chung DC et al. N Engl J Med2024;390:973-983
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Summary of March NEJM new CRC 
screening tests performance

• CMS has determined it will cover a blood test for CRC screening 
every 3 years if the test achieves 74% sensitivity, 90% specificity 
and FDA approval

• 5/23/24-The FDA's Medical Devices Advisory Committee 
voted eight to one that Guardant's blood-based test, known as 
Shield, is safe. Six out of nine panelists said the test appears 
effective, and seven to two voted that the benefits outweigh 
the risks. Recommended use as second line option. Final FDA 
decision pending.

What CMS will cover

Figure 1 

Clinical Gastroenterology and Hepatology 2024 221160-1164.e1DOI: (10.1016/j.cgh.2024.01.034) 

Copyright © 2024 AGA Institute Terms and Conditions

AGA Commentary: Liquid Biopsy for Average-Risk Colorectal 
Cancer Screening
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AGA Commentary: Liquid Biopsy for Average-Risk Colorectal 
Cancer Screening

• Compared with no screening, blood tests that do meet CMS criteria would 
reduce CRC incidence and mortality and be cost effective

• Tests meeting CMS minimum criteria performed every 3 years would not be 
as effective as FIT, mt-sDNA, or colonoscopy
• Blood test would need higher sensitivity especially for advanced polyps
• to shift current screening strategy paradigm, would need at least 70% sensitivity for 

advanced lesions  
• to be cost effective versus FIT would need to cost $140 or less

• “Based on their current characteristics, blood tests should not be 
recommended to replace established colorectal cancer screening 
tests, since blood tests are neither as effective nor cost-effective 
and would worsen outcomes.”

Clinical Gastroenterology and Hepatology 2024 221160-1164.e1DOI: (10.1016/j.cgh.2024.01.034) 

• Screening for CRC should cease

• In patients with <10 year estimated survival

• When risks of screening outweigh any potential benefits

• When tests are unlikely to prolong patient survival

• Surveillance is generally not necessary in patients over age 85 in 
whom only small tubular adenomas discovered and removed

When to stop screening/surveillance
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• Lisa Gangarosa MD

• lisa_gangarosa@med.unc.edu

Questions
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