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Introduction

Approach

• Anatomic
• Public Health
• Metabolic

Mechanism

• Remove adenoma
• Remove 

carcinogen
• Chemoprevention

Examples

• Colon adenomas
• Smoking 

Cessation

-Single 
cancer

-Too late or 
too difficult

-
Diet vs. 

supplement



Big Picture

Who

• Average risk
• High Risk
• Prior Cancer

When

• Childhood
• Adult life
• Older age

How long

• Days
• Weeks
• Months
• Years
• Lifetime

WHAT:
-Safe

-Available
-Cheap 



Historical

Umezawa S, Higurashi T, Komiya Y, et al. Chemoprevention of colorectal cancer: Past, present, and future. Cancer Sci. 2019;110(10):3018-3026. 



Late 20th century Chemoprevention candidates

CVD Cancer

B-Carotene Harmful Harmful

Vitamin C and E Didn’t work Didn’t Work

Folic Acid Didn’t work Didn’t work

ASA Beneficial Beneficial



Katona BW, Weiss JM. Chemoprevention of Colorectal Cancer. Gastroenterology. 2020 ;158(2):368-388

CRC



Figure 1. Molecular Basis of Colon Carcinogenesis

Modified from Vogelstein B, Modified from Vogelstein B, KnizlerKnizler KW.  The multiKW.  The multi--step nature of cancer.  Trends Genet 1993; 9:138step nature of cancer.  Trends Genet 1993; 9:138 --141.141.

Normal 
epithelium Dysplastic

/ ACF
Intermediate 
adenoma

Late 
adenoma

Colon 
cancer

MSI

Early 
adenoma

Diet

Impaired APC 
Pathway

Acquired APC Mutation

Diet

APC Hypermethylation

Inherited APC Mutation

COX-2 
Modulation

C-myc
Cyclin D1
E-cadherin

Uncontrolled growth
Apoptosis control
Altered cell-cell adhesion

K-ras p53

Diet



ASA



Aspirin for CRC



ASA and CRC Risk

Chan AT, et al. Aspirin in the chemoprevention of 
colorectal neoplasia: an overview. Cancer Prev
Res (Phila). 2012 Feb;5(2):164-78.



Risk Benefit Ratio



Bibbins-Domingo etal. AIM 2016 Jun 21;164(12):836-45.

Population Recommendation 2021 Grade

Adults ages 40 to 59 years with a 10% 
or greater 10-year cardiovascular 
disease (CVD) risk

Individualize decision C
Adults age 60 years or older The USPSTF recommends against 

initiating low-dose aspirin use for the 
primary prevention of CVD in adults 
age 60 years or older.

D



ASA and Folic Acid for CRC Precursor lesions: RCT
• N=1409

Cole BF et al. JAMA. 2007;297(21):2351-2359



Calcium and Vitamin D

McCullough et al. JNCI 2019
Keum et al, Int J Cancer 2014



Supplemental Vitamin D and Calcium for Cancer and CRC

Manson et al. NEJM 2019 3;380(1):33-44
Bristow et al Br J Nutr 2013;110(8):1384-93



Calcium 
Supplementation for  
Adenoma recurrence

Shaukat A et al. AJG 2005;100(2):390-4.



CCaann  CCaallcciiuumm  CChheemmoopprreevveennttiioonn  ooff  AAddeennoommaa  RReeccuurrrreennccee  
SSuubbssttiittuuttee  ffoorr  CCoolloonnoossccooppiicc SSuurrvveeiillllaannccee  oorr  EExxtteenndd  
SSuurrvveeiillllaannccee  IInntteerrvvaallss??

Shaukat A, Parekh M, Lipscomb J, Ladabaum U. Can calcium chemoprevention of adenoma recurrence substitute or serve 
as an adjunct for colonoscopic surveillance? Int J Technol Assess Health Care. 2009;25(2):222-31



Cost effectiveness of Calcium supplementation

Shaukat A, Parekh M, Lipscomb J, Ladabaum U. Can calcium chemoprevention of adenoma recurrence substitute or serve 
as an adjunct for colonoscopic surveillance? Int J Technol Assess Health Care. 2009;25(2):222-31



Rokkas et al. 
Eur J Int Med 
2016



Statins and CRC Risk

Bardou et al Gut 2010



All 
together

Chapelle N, Martel M, Toes-
Zoutendijk E, et al
Recent advances in clinical 
practice: colorectal cancer 
chemoprevention in the 
average-risk population
Gut 2020;69:2244-2255.



Medication CRC mortality CRC incidence Adenoma/SSL incidence Safety 

Aspirin Pooled RCT data: 33% lower 
mortality over 20 yrs

Pooled RCT data: 24% lower 
incidence over 20 yrs

Meta-analysis of RCTs: 17% lower 
adenoma recurrence in those with 
prior adenoma / RCT: 35% lower 
adenoma recurrence in those with 
prior CRC

Meta-analysis of RCTs: 59% higher 
risk of major GI bleeding, 34% 
higher risk of intracranial bleeding

Non-aspirin NSAIDs RCT: no effect on mortality in 
those with CRC

Meta-analysis of observational 
studies: 26% lower incidence 

RCTs: 34-45% lower adenoma 
recurrence in those with prior 
adenoma

Substantial cardiovascular (COX-2 
inhibitors) and GI bleeding (non-
selective NSAIDs) risks

Metformin Meta-analysis of observational 
studies: 25% lower mortality in 
those with CRC and diabetes

Meta-analysis of observational 
studies: 27% lower incidence in 
those with diabetes

RCT: 40% lower adenoma 
recurrence in non-diabetics / 
Meta-analysis of observational 
studies: 20% lower adenoma 
incidence in those with diabetes

Relatively safe, but mild GI side 
effects are common

Calcium -- Prospective cohort: 22% lower 
incidence

RCTs: mixed results Relatively safe 

Vitamin D -- RCT (vit D + calcium): no effect / 
Observational studies: mixed 
results

RCT: no effect on adenoma 
recurrence or SSL incidence

Relatively safe

Folic acid -- Meta-analysis of RCTs: no effect Meta-analysis of RCTs: no effect 
on adenoma recurrence 

Relatively safe

Statins Observational studies: mixed 
results

MA observational and RCT: 
Mixed results

Observational studies: mixed 
results

Relatively safe

Liang PS, Shaukat A. CGH 2021;19:1327-36



Best Practice Advice
Agent Recommendation

ASA 1) younger than 70 years with a life 
expectancy of at least 10 years, 2) have a 10-
year cardiovascular disease risk of at least 
10%a, and 3) not at high risk for bleeding 

Metformin Type 2 Diabetics

NSAIDs

Calcium

Vitamin D

Statins

Folic acid



Future Directions

• Combination?
• Food fortification?
• Tailored to age, sex and risk?


