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I. Background

ÅColorectal cancer (CRC) screening guidelines often recommend screening schedules based 
on a single type of test (e.g. colonoscopy every 10 years, or yearly fecal immunological test 
(FIT)).

ÅThe objective of this study is to define a hybrid screening strategy that maximizes the 
potential benefit, as measured by the number of CRCs averted and quality-adjusted life 
years (QALYs) saved, while controlling cost.

II. Methods

ÅWe used the Archimedes Model to evaluate the effects of different colorectal cancer 
screening strategies on health outcomes and costs relevant to colorectal cancer in a 
population representative of members of Kaiser Permanente Northern California (KPNC). 

ÅThe Archimedes Model is a large-scale simulation of human physiology, diseases, 
interventions, and health care systems. 

ÅThe colorectal cancer model in the Archimedes Model has been validated against several 
studies, including Minnesota FOBT screening trial, National Polyp Study and Cancer Prevention 
Study-II.

ÅKey components of the colorectal cancer model include:

ÅHybrid screening strategies lead to a substantial reduction in colorectal cancer incidence and mortality and 
substantial savings in QALYs and costs in comparison to current care, comparable to the best single-test strategies. 
ÅMore specifically, screening by annual FIT between age 50 and age 65, followed by a single colonoscopy at age 66 

delivers similar health benefits, at significant cost savings, in comparison to screening by colonoscopy at 10-year 
intervals between age 50 and age 75. 
ÅThe cost-effectiveness of hybrid screening strategies is sensitive to the compliance with colonoscopy but less 

sensitive to the compliance with yearly FIT. 
ÅIncreasing sensitivity of FIT does not significantly affect the cost-effectiveness of FIT/colonoscopy x 1.

CRC screening  strategies considered

For all arms, the start and stop ages for screening were 50 and 75, respectively

1. KP current care (control arm): This arm is designed to represent current screening practice 
in KPNC population 

2. FIT only: annual screening by FIT (cutoff = 100 ngHgb/mLbuffer) 

3. Colonoscopy only: colonoscopy screening every 10 years

4. Flexible sigmoidoscopy only: flexible sigmoidoscopyscreening every 5 years 

5. Flexible sigmoidoscopy/FIT/colonoscopy x1: (i) beginning at age 50, screen with flexible 
sigmoidoscopy(x1 ) , (ii) perform FIT beginning at age 55, and every year until age 65, (iii) at 
age 66, screen with colonoscopy x 1.  

6. FIT every year/colonoscopy x1: (i) at age 50, screen with FIT until age 65, (ii) at age 66, 
screen with colonoscopy x 1.

7. Flexible sigmoidoscopy/FIT: beginning at age 50, screen with flexible sigmoidoscopyevery 
10 years concurrently with annual FIT.

8. FIT every other year/colonoscopy x1: (i) at age 50, screen with FIT every other year  until 
age 65, (ii) at age 66, screen with colonoscopy x 1.

9. FIT every other year/colonoscopy x1 at 50% compliance: (i) at age 50, screen with FIT 
every other year until age 65, (ii) at age 66, screen with colonoscopy x 1 with only 50% 
compliance.

10. FIT50 every year/colonoscopy x1: (i) at age 50, screen with FIT50 (cutoff = 50 ngHgb/mL
buffer) until age 65, (ii) at age 66, screen with colonoscopy x 1

III. Results

Table 1. Cost and QALYs saved per person over a period 
of 30 years in comparison to no screening. 

Population

ÅThe simulated population was a cross-section of the general U.S. population, aged between 
50 and 75 at the start of the trial and followed for a period of 30 years.

ÅWe included a run-in period of 10 years prior to the start of trial to reproduce CRC screening 
history in KNPC population. 

IV. Conclusion
A strategy of annual FIT, beginning at age 50, with a single colonoscopy at 66 may deliver similar benefits, 
at lower cost compared to CRC screening by colonoscopy every 10 years. 

Model parameters

ÅSensitivity and specificity of colonoscopy, sigmoidoscopyand FIT are derived from  the published 
literature.

ÅCosts of procedures (e.g. FIT, sigmoidoscopy, colonoscopy, polypectomy) and cancer treatment 
are based on Medicare reimbursement rates and given in 2007 US dollars (Zauberet al., 2007).

ÅHealth utility scores of different CRC stages are based on Ness et al. (1999).

ÅCosts and QALYs are discounted 3% annually.
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