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Colon Cancer
� 1 million new cases/year
� 530,000 deaths/year
� 2nd leading cause of cancer

death in North America
and Western Europe

� Screening can:
� Reduce mortality
� Prevent many cancers



Crude CRC Mortality Rates (Male)
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GI Malignancies- USA 
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Risk Factors for CRC

Sporadic/Sporadic/
Average RiskAverage Risk

75%75%

IBD-1%
Colitis

Family
History
15-20%

HNPCC
3%

FAP-1%



CRC Screening Guidelines 
2008

Screening Test ACS-MSTF-ACR* USPSTF*

gFOBT YES; requires >50% 
sensitivity for CRC

YES; “sensitive” test 
only

FIT YES; requires >50% 
sensitivity for CRC

YES

Stool DNA YES; requires >50% 
sensitivity for CRC

NO

•ACS-MSFT-ACR = American Cancer Society; Multi-Society Task Force CRC;   
American College of Radiology

•USPSTF= United States Preventive Services Task Force

Tests which “primarily” detect early cancer:



CRC Screening Guidelines 
2008

Screening Test ACS-MSTF-ACR* USPSTF*

Flexible 
Sigmoidoscopy

YES – every 5 years YES – every 5 years
with sensitive FOBT

Colonoscopy YES – every 10 years YES – every 10 years

CT colonography YES – every 5 years NO – insufficient 
evidence

ACS-MSFT-SCR = American Cancer Society; Multi-Society Task Force CRC;
American College of Radiology

USPSTF = United States Preventive Services Task Force

Tests which can detect early cancer and 
cancer precursor lesions



Stool-Based Tests: 
Sensitivity

Test Cancer Advanced Adenoma

Standard gFOBT 33-50% 11%

Sensitive gFOBT 50-75% 20-25%

FIT 60-85% 20-50%

Stool DNA (old version) 51% 18%

Stool DNA (new version) 80+% 40%

Key new references:
sDNA: Ahlquist et al; Ann Intern Med 2008; 149;441-50
FIT: Hundt et al; Ann Intern Med 2009; 150: 162-9



Population Screening: 
Issues 

gFOBT (sensitive test)gFOBT (sensitive test)
Advantages Limitations and Uncertainties

Low initial cost One-time test has limited sensitivity

Performed at home Repeat testing every 1-2 yrs needed

Requires few specialized resources Adherence to repeat testing: 
UNKNOWN

Adherence to colonoscopy for (+) test is 
uncertain

Potential for cancer prevention: POOR



Population Screening: 
Issues 

Fecal Immunochemical Test (FIT)Fecal Immunochemical Test (FIT)
Advantages Limitations and Uncertainties

Specific for human hemoglobin Uncertain benefit compared to less costly 
sensitive gFOBT

Performed at home Performance of new versions of test 
uncertain (Hundt, 2009)

Low initial cost Ideal # stool samples: UNKNOWN

Adherence to colonoscopy for (+) test  and 
repeat testing for (-) test: UNKNOWN

Potential for cancer prevention: 
UNKNOWN



Colorectal Cancer Screening 

Normal ColonNormal Colon Advanced Advanced 
AdenomaAdenoma

10-20%
Lifetime Risk

Genetic 
Environmental

Lifestyle

5-6% Lifetime Risk



Structural Colon Exams:
Sensitivity

Test Cancer Advanced Adenoma

CT Colonography 
(CTC)

Uncertain; likely >90% 90% if >10mm
78% for all polyps >6mm

Sigmoidoscopy >95% distal colon
60-70% Proximal colon

70%

Colonoscopy >95% 88-98%

Key new references:
CTC: Johnson et al; NEJM 2008; 359; 1207-17



CT Colonography: Issues

• Who should be referred to colonoscopy?
• Inter-observer 

variability
• Detection of flat polyps
• Bowel Prep x 2
• Radiation
• Extracolonic findings
• Intervals uncertain:

– After negative exam
– After exam with small polyps

Low Resolution CTCLow Resolution CTC



Colonoscopy Screening Studies 
(n > 1000)

•• Studies: 2000Studies: 2000--20042004
– Lieberman et al; VA Cooperative Study ;NEJM: 2000; 343: 162-8 

(n = 3121)
– Indiana Study; NEJM 2000; 343: 169-74 (n = 1994)
– CT Colonography studies (n = 2447)  (Pickhardt, Rockey, Cotton)
– Fecal DNA Study; NEJM 2004; 351: 2704-14 (n = 4404)
– Spain,  Am J Gastroenterol 2003; 98: 2648-54 (n = 2210)

•• Studies: 2005Studies: 2005--20062006
– Women: (Schoenfeld) NEJM 2005; 352: 2061-8 (n = 1463)
– Taiwan; Gastrointest Endosc 2005; 61: 547-53 (n = 1708)
– Japan, Gastroenterology 2005; 129: 422-8 

(n = 21,805 with iFOBT)
– Seattle,  JAMA 2006; 295: 2357-65  (N = 1244)
– Poland, NEJM 2006; 355: 1863-72  (n = 50,148) 

• Experience:20072007--20082008
– Germany (n = > 2 million )

Results:
5-10% with Advanced Neoplasia
0.5-1.0% with Cancer



Adenoma and Cancer Detection Tests

ColonoscopyColonoscopy
Evidence: Cohort Studies

Demonstrate feasibility and safety

Efficacy: Uncertain

Quality in practice: unknown

Program performance: unknown

Potential for cancer prevention:  HIGH



Interval Cancer after Colonoscopy
0.3-0.9% 

• New, fast growing lesions
– Sawhney et al; Gastroenterology 2006; 131: 1700-5

• Incomplete removal
– Pabby et al; Gastrointest Endosc 2005; 61: 385-91 

•• Missed lesionsMissed lesions
––22--12% of polyps >1cm are missed12% of polyps >1cm are missed



Colonoscopy: Serious Adverse Events /1000
Setting Year n Bleed/1000 Perforation Other* 

VACSP 380
13 VA centers
Screening only
30d follow-up

2002 3196 1.9 0 1.0
* hospitalization

Teaching Hosp
Australia

2003 23,508 2 1 -----

Amb Surg Centers
USA

2003 116,000 ---- 0.3 -----

Community-UK 2004 9223 ----- 1.3 -----

Medicare Sample
Age >65 yrs

2003 39,286 ---- 2 -----

Community
USA-Wisconsin

2006 12,407 2 0.16 -----

HMO-USA 2006 16,318 3.2 0.9 -----

Community-Poland
Screening only

2006 50148 0.26 0.1 0.7
* hospitalization

Outpatient-Canada
Claims data

2008 97,091 1.6 0.85 -----

Nelson et al; GIE 2002; 55: 307-14
Korman et al; GIE 2003; 58: 554-7
Bowles  et al; GUT 2004; 53: 277-83
Rathgaber and Wick. GIE 2006; 64: 556-62
Viiala et al;Intern Med J 2003;33:355-9

Sharma et al; GIE 2007; 66: 27-34
Levin et a; Ann Intern Med 2006; 145: 880-6
Regula et al; NEJM 2006; 355: 1863-72
Rabeneck et al; Gastroenterol 2008; 135: 1899-1906
Gatto et al; JNCI 2003; 95:230-6

0.3-3.2
per 1000

0-1.3
per 1000



gFOBT
FIT

Genetic/Genetic/
ProteomicsProteomics

ImagingImaging

ColonoscopyColonoscopy



Colon Cancer Screening: ColonoscopyColonoscopy

• Appropriate utilization
• High-quality exam to cecum
• Low rate of missed lesions
• Low rate of incompletely 

removed lesions
• Low rate of adverse events

QUALITYQUALITY

Effectiveness depends on:Effectiveness depends on:

Lieberman et al; Gastrointest Endosc 2007; 65:757-66
Lieberman et al; Gastrointest Endosc 2009; 65: 757-66



USA – Colorectal Screening
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CRC Age-adjusted incidence rates/100,000
210,452 white Americans >21 yrs

0

5

10

15

20

25

30

35

78-80 81-83 84-86 87-89 90-92 93-95 96-98 2000 2010

Left Colon

Right Colon

SEER data; Rabeneck et al. Am J Gastroenterol 2003; 98: 1400

Lieberman et al; NEJM: 2000; 343: 162-8
Imperiale et al; NEJM: 2000: 343: 169-74 

AmericanAmerican
Cancer Cancer 
SocietySociety

Ronald Reagan 1985

Colonoscopy ScreeningColonoscopy ScreeningFOBT/Flex sig

Right Colon: No Change



Challenges of Population Screening

• Programmatic adherence and barriers
– Initial test

– Follow-up tests

• Resource limitations
– Disparities
– Underserved populations

• Quality of all programs

Novel Programs
-Increase awareness
-Overcome barriers

National approaches
Local approaches



Lessons from USA Experience
• Colon Cancer Screening is effective

– It can reduce incidence and mortality
– As screening rates increase, 

cancer rates decrease !!!

• 2008 ACS-MSTF-ACR Guideline emphasizes 
colon cancer preventioncolon cancer prevention

• Obstacles to screening can be overcome:
– More than 50% of Americans over age 50 have had 

some screening

• Effectiveness of screening programs depends on 
QUALITY



Colon cancer screening is effective….

….if performed with high quality



Raising the bar

MD

ColonColon
CancerCancer
DetectionDetection

19701970’’ ss

Colon CancerColon Cancer
PreventionPrevention

19901990’’ ss

Colon ScreeningColon Screening
QualityQuality

20092009



Colonoscopy Utilization for 
Screening in USA
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