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LETTERS

Cost-effectiveness of Colorectal

Cancer Screening

To the Editor: Dr Frazier and colleagues1 estimate that providing

patients aged 50 years and older at average risk for colorectal

cancer with screening colonoscopy every 10 years will

reduce colorectal cancer mortality by 64%. These results are

similar to those reported by Sonnenberg et al.2 The standard

evidence given in support of this dramatic mortality benefit,

which is substantially greater than has been demonstrated for

any screening test, is the National Polyp Study.3 This study was

not a randomized trial of the effect of colonoscopy on colorectal

cancer mortality but a cohort study of selected patients undergoing

colonoscopy. Because the National Polyp Study was

not a randomized trial, the comparability of the case and control

groups (3 historical cohorts) is open to question. Furthermore,

the study’s end point was the incidence of colorectal cancer,

not mortality. This would not matter if every incident cancer

resulted in death, but that was not the case. To the extent there

is heterogeneity in the growth rate of colon cancers, screening

will miss the fastest growing (and deadliest) cancers. This selection

effect means that the remaining incident cases have a

disproportionate impact on mortality.

Before clinicians recommend the most invasive, complex, and

resource-intensive cancer screening program yet proposed, a

randomized trial of colonoscopy is needed. If screening colonoscopy

is as effective as asserted, an extremely large study

would not be required. Until randomized trials confirm its effectiveness,

discussions of the cost-effectiveness of colorectal

cancer screening are premature.
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To the Editor: Dr Frazier and colleagues1 present a timely costeffectiveness

analysis of methods for screening the general population

to decrease morality from colorectal cancer. Although

colonoscopy, the most sensitive test, is currently the most expensive,

costs could decrease dramatically if the procedure were

performed by trained, nonphysician technicians under the supervision

of a gastroenterologist. The gastroenterologist could

supervise a number of technicians simultaneously while personally

visualizing suspicious lesions and performing biopsies

when appropriate.

Frazier et al quote data from the 1997 Behavioral Risk Factor

Surveillance System2 in which only 20% of respondents reported

having had fecal occult blood testing (FOBT) during

the preceding year, and only 30% reported having had a proctoscopy

or sigmoidoscopy in the preceding 5 years. While patient

recall of proctoscopy or sigmoidoscopy is likely to be fairly

accurate given the invasiveness of these procedures, recall of

FOBT may be poor, as has been shown regarding accuracy of

patients’ recall of Papanicolaou tests and cholesterol screening.

3 While recall of FOBT may underestimate the true rate of

screening, it is likely that FOBT still remains underutilized, as

are many other preventive screening measures.4 Health care organizations

and the media need to play a greater role in publicizing

the usefulness of screening for early detection of colorectal

carcinoma, which can prompt curative treatment of this

major killer.

Martin Donohoe, MD
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To the Editor: In the cost-effectiveness analysis of colorectal

cancer screening by Dr Frazier and colleagues,1 it was reported

that “Double-contrast barium enema [DCBE] remained

a dominated strategy over a wide range of values for

both sensitivity and specificity.” However, there are 2 major

problems with this statement. First, the values assigned for both

the base case and the “plausible ranges of uncertain parameters”

do not reflect a thorough review of the literature regard-
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ing the accuracy of DCBE. Second, it appears that Frazier et al

performed a 1-way sensitivity analysis, which only permits manipulation

of 1 variable at a time. If multiple parameters are

incorrect, then adjustment for a single variable can still be misleading.

Other studies have found DCBE sensitivity to be 40%

to 70% for low-risk polyps, 50% to 80% for high-risk polyps,

and 80% to 90% for cancer.2,3 Based on my review of the dominant

figures within these ranges, I think that the most accurate

estimate of DCBE sensitivity for low-risk polyps is 60%;

for high-risk polyps, 75%; and for cancer, 85%. In contrast, the

base-case figures used in the study were 30%, 50%, and 70%,

respectively. Furthermore, the authors used an overall specificity

of 86% (range, 80%-98%), which is lower than the more

realistic values of 90% for low-risk polyps and 98% for highrisk

polyps and cancer.2,3

Frazier et al assigned a cost of $296 for DCBE (range, $50-

$300), which is at the upper end of their threshold. Medicare

currently reimburses $150 for this procedure. It is not surprising

that DCBE was dominated in this study. It would be of interest

to see how DCBE would fare if Frazier et al inserted all

the above values for performance and cost into their base-case

example.

Several cost-effectiveness analyses on colorectal cancer screening

have yielded differing outcomes.2,4 To avoid confusion, it

would be beneficial when such discrepancies exist for authors

to explain the basis of such variance and what factors in their

design represent an improvement over existing analyses that

justify accepting conflicting results.
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In Reply: Drs Budenholzer and Welch assert that discussions

about the cost-effectiveness of colorectal cancer screening may

be premature in light of the insufficient evidence about the effectiveness

of colonoscopy. We agree that the ideal evidence

would be from randomized clinical trials. However, a screening

trial of the general population would require a fairly large

sample size and long time horizon. Even with a large anticipated

risk reduction, the baseline incidence of colorectal cancer

is relatively small.

In the interim, we believe that the use of economic models

can provide a valuable framework for understanding the tradeoffs

between the costs and benefits of screening, particularly

in the face of imperfect data. A number of strategies for colorectal

cancer screening have been endorsed and are currently

being practiced despite imperfect evidence, and we hope that

the availability of cost-effectiveness studies will facilitate a more

informed discussion of resource allocation. More importantly,

current discussions about the cost-effectiveness of screening

in no way preclude the continuing search for better effectiveness

data. Comprehensive cost-effectiveness analyses that

include all proposed strategies for screening can help narrow

the choices about which strategies warrant definitive evaluation

in a clinical trial.

We agree with Dr Donohoe that the cost of colonoscopy

could be reduced if nonphysician technicians performed the

test. This would result in more favorable cost-effectiveness

ratios for colonoscopy. However, reducing costs would not

affect the health gains associated with colonoscopy. In our

model, the combined strategy of the FOBT plus sigmoidoscopy

every 5 years would remain the most effective strategy.

We concur with Donohoe that it behooves health care organizations

and the media to more strongly promote and make

available preventive health care services that have such potential

to save lives.

As in any modeling effort there are uncertainty and variability

in the parameter estimates. Dr Glick questions our assumptions

regarding the sensitivity, specificity, and cost of DCBE.

Our estimates of sensitivity and specificity were based on a

double-blinded assessment of the diagnostic performance of

colonoscopy vs DCBE conducted as part of the National Polyp

Study.1 We chose that study because we felt that its design best

avoided the problems of work-up bias, which tend to overestimate

the sensitivity of a test. While our estimate of the cost

of DCBE may not reflect the current Medicare reimbursement,

our cost estimates for all screening tests were obtained

from a single source and thereby should reflect the relative costs

of these tests. However, we recognize that variability in the performance

and cost of DCBE may exist from center to center.

Using the estimates proposed by Glick, we found that offering

patients DCBE every 10 years remained dominated in our model

and offering DCBE every 5 years had an incremental costeffectiveness

ratio of $19000 per life-year gained compared with

sigmoidoscopy every 10 years. Offering DCBE every 5 years

remained less effective than the combination of FOBT plus sigmoidoscopy

every 10 years, which had an incremental costeffectiveness

ratio of $27000 per life-year gained compared with

DCBE every 5 years.
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