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l. Background

CRC screening_strateqies considered

AColorectal cancer (CRC) screening guidelines often recommend screening schedules baggd!! a'ms. the start and stop ages for screening were 50 and 75, respectively - _
on a single type of test (e.g. colonoscopy every 10 years, or yearly fecal immunological fest<P current care (control arm): This arm is designed to represent current screening practice

(FIT)).

AThe 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 gadjitgted life

years (QALYs) saved, while controlling cost.

[I. Methods

AWe 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 (KPNCy.

AThe Archimedes Model is a largeale simulation of human physiology, diseases,

interventions, and health care systems.

in KPNC population

FIT only: annual screening by F{@utoff = 100ng Hgld mLbuffer)

Colonoscopy only: colonoscopy screening every 10 years

Flexible sigmoidoscopy only: flexiblesigmoidoscopgcreening every 5 years

Flexible sigmoidoscopy/FIT/colonoscopy x1: (i) beginning at age 50, screen with flexible
sigmoidoscopyx1 ), (ii) perform FIT beginning at age 55, and every year until age 65, (iii)
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.

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

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

ok~ owbd

AThe colorectal cancer model in the Archimedes Model has been validated against several age 65, (i) at age 66, screen with colonoscopy x 1.
studies, including Minnesota FOBT screening trial, National Polyp Study and Cancer Préventicvery other year/colonoscopy x1 at 50% compliance: (i) at age 50, screen with FIT

Studyl.

AKey components of the colorectal cancer model include:

‘ Behavior
Modification

Risk Natural History

Factors 3 ) 3
Age Precancer Cancer Cancer
Gender Development Incidence Mortality
Race
BMI . | Incidence| |Location | | Growth |
SmOk_mg | Growth | |Histology | | symptoms |
Exercise ° °
HRT | Malignant Transformation |
Family 7
history

Health Care|Processes

Diagnosis
Treatment

| Smoking cessation | |FOBT | |Sigmoidoscopy | | Primary care |
| Physical activity | | Colonoscopy | | Gastroenterologistl
| BMI lowering | | Polypectomy | | Oncologist |

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 =ng®Hgh'mL
buffer) until age 65, (ii) at age 66, screen with colonoscopy x 1

Population
A The simulated population was a cressction 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.

A We included a rusin period of 10 years prior to the start of trial to reproduce CRC screening
history in KNPC population.
Model parameters

A Sensitivity and specificity of colonoscopigmoidoscopynd FIT are derived from the published
literature.

A Costs of procedures (e.g. Féigmoidoscopycolonoscopypolypectomy and cancer treatment
are based on Medicare reimbursement rates and given in 2007 US ddbantsefet al., 2007).

A Health utility scores of different CRC stages are based on Ness et al. (1999).
A Costs and QALYs are discounted 3% annually.
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QALYs saved in comparison with no screening of 30 years in comparison to no screening.

A Hybrid 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 besissisigiegies.

AMore specifically, screening by annual FIT between age 50 and age 65, followed by a single colonoscopy at age
delivers similar health benefits, at significant cost savings, in comparison to screening by colonoscemeat 10
intervals between age 50 and age 75.

A The costeffectiveness of hybrid screening strategies is sensitive to the compliance with colonoscopy but less
sensitive to the compliance with yearly FIT.

Ancreasing sensitivity of FIT does not significantly affect theeffsttiveness of FIT/colonoscopy x 1.

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




