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Background. Individuals who carry mutations in AMSH2 or hMLH1 are at greatly
elevated risk for colorectal cancer (CRC) and other, extracolonic cancers. Treatment of
hereditary cancers should be tailored to the patient to be maximally effective. However,
relatively few studies have yet been presented to identify the clinical risk factors that best
predict the presence of AMSH?2 or hMLHI mutation, and studies in U.S. populations are
particularly lacking.

Methods. We analyzed 123 probands with colorectal cancer, using classification tree
modeling and logistic regression to identify the characteristics of a case that most
strongly predicts the presence of a pathogenic AMSH?2 or hMLHI mutation. As potential
clinical indicators, we evaluated sex, age at diagnosis of CRC, satisfying Amsterdam
criteria I, satisfying Amsterdam criteria II, number of CRCs in first-degree relatives,
presence of multiple cancers in the proband, and interaction terms. The likelihood of
being an AMSH?2 or hMLH mutation carrier within each terminal node based on different
population risk was calculated using Bayes’ theorem.

Results. In the multiple logistic regression analysis, the number of CRCs in first-degree
relatives was identified as the only significant predictor, with an odds ratio (OR) of 1.7.
In the tree-based analysis, at least one CRC in first-degree relatives (OR=3.3), age of
diagnosis before 60 for patients having at least one CRC in first-degree relatives
(OR=infinity), and fulfilling Amsterdam criteria II for patients diagnosed before the age
of 60 and having at least one first-degree relative with CRC (OR=7.4) were identified as
the most important predictors in the classification tree. For the logistic regression and
tree-based models, the sensitivities were 34% and 59% at a specificity of 84%, and the
areas under the receiver-operating-characteristic (ROC) curves were 0.651 and 0.733,
respectively, indicating better performance by the tree-based method.

Conclusions. Our results showed that the tree-based method more accurately predicted
carriers of mutations in these genes than logistic regression. In addition, we provide an
easily implemented procedure for predicting those at highest risk of carrying mutations.
Future research with information on more complete clinical features [and] including
subjects from different clinical settings is needed.



