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To the Editor

We compliment Severin et al.1 at the Helmholtz Center in Germany on their sophisticated 

cost-effectiveness analysis (CEA) of testing strategies for Lynch syndrome (LS) in 

Germany. The authors make a persuasive case that offering testing to newly diagnosed 

patients with colorectal cancer (CRC) is less likely to be cost-effective in Germany than in 

the United States. This is due, in part, to differences in reimbursements for genetic tests, the 

smaller number of first-degree relatives available to be tested, and the lower level of 

willingness to undergo mutation testing.

The incremental cost-effectiveness ratios (ICERs) in the Helmholtz model are much higher 

than previously published estimates from the United States. For example, in 2010, we 

estimated a net cost of less than $25,000 per life-year gained (LYG) for universal offers of 

testing to newly diagnosed patients with CRC using a model developed at the Centers for 

Disease Control and Prevention (CDC).2 That ICER compares with more than $300,000 per 

LYG for the same strategy reported by Severin et al.1 The major reason for that difference is 

that in the Helmholtz model the most favorable strategy restricts testing to patients who 

meet the Revised Bethesda Guidelines, which is assumed to detect approximately 88% of 

cases of LS. By contrast, our model did not consider a family history–based testing strategy 

because of lack of evidence that it would be practical in a routine clinical setting to collect 

and interpret the detailed information about family history of cancer necessary to apply 

those guidelines. We did compare a strategy using the first criterion, offering testing to 

probands younger than 50 years of age, and found that universal testing was cost-effective 

even compared with offering testing only to younger probands.2
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In addition, Severin et al.1 found different LYG per LS carrier undergoing intensive 

surveillance (0.52 in their Table 1 versus 1.07 in our Table 1; 2,197 relatives gain 2,347 

LYG in strategy 1). Severin et al.1 shared helpful comments with us regarding our model, 

which they reviewed in detail. We take this opportunity to acknowledge some errors in our 

model and to report corrected estimates.

First, our CDC model did not multiply incidence rates by general US life table survival 

probabilities to account for attrition from other causes of death. Correcting that error reduces 

the gain in LYG by 5%, to 1.02 per adherent carrier. Second, although we stated that the LS 

carriers who develop CRC were assumed to have better survival rates compared with other 

patients with CRC regardless of use of colonoscopic surveillance, the case-fatality rate for 

the general population with CRC was incorrectly applied to LS carriers who do not follow 

colonoscopic surveillance. After correcting that error, the LYG per adherent carrier is 

reduced to 0.91.

In modifying our model, we also changed two assumptions to be more conservative in the 

sense that the revised model projects fewer lives saved from LS testing. First, we now 

follow Severin et al.1 in using relative age-specific incidence rates of CRC in LS mutation 

carriers from a study published in 2011,3 in which it was found that 31.0% of cumulative 

CRC incidence in LS carriers occurs prior to age 50, compared with 46.5% in our original 

model. In addition, we replaced our original assumption of 62% reduction in CRC incidence 

with frequent surveillance with the 59% reduction reported in our source for that parameter.4 

When we make both of those substitutions in our model, the estimate of LYG per adherent 

carrier is further reduced to 0.80. Those changes together account for approximately one-

half of the overall gap in projected survival between the Helmholtz and CDC models. 

Finally, we corrected an error in the formula for the calculation of the costs associated with 

complications of colonoscopy. The cumulative effect of these various model revisions is to 

raise the base-case ICER estimate of strategy 1 (universal testing relative to no testing) from 

$22,552 per LYG in our published results to $31,391 per LYG, an increase of 39%. 

Although higher in absolute terms, our revised ICER is still low relative to usual cost-

effectiveness thresholds of $50,000–$100,000 per LYG. In addition, LS carriers younger 

than age 50 account for a smaller portion of LS-related CRC than we originally assumed. 

Consequently, universal offer of testing for LS in newly diagnosed patients with CRC in the 

United States still appears cost-effective.

We thank Severin et al.1 for their close attention to detail, which helped us to correct and 

update our previously published estimates of the cost-effectiveness of offering testing for LS 

to probands with newly diagnosed CRC in the United States. Critical analysis (and re-

analysis) of epidemiologic assumptions underlying CEA models is crucial to allow for an 

accurate and objective assessment of cost-effectiveness estimates. It is unfortunate that in-

depth, independent analyses of CEA models and their underlying assumptions are rarely 

conducted.
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