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Biomarker Cutoff Estimation and Inferences around the Associated True and False

Class Rates for the Three-Class Problem with Applications to Pancreatic Cancer

Abstract/MepiAnyn: Pancreatic ductal adenocarcinoma (PDAC) is the most deadly cancer, and currently there
is strong clinical interest in novel biomarkers that contribute to its early detection. Appropriately assessing the
accuracy of such biomarkers is a crucial issue, and one must often take into account that many assays include
biospecimens from individuals in three groups: healthy, chronic pancreatitis, and PDAC. The ROC surface is an
appropriate tool for assessing the overall accuracy of a marker used under such trichotomous settings. A
decision/classification rule is often based on the so-called Youden index and its three-dimensional
generalization. However, neither the clinical nor the statistical literature has paid sufficient attention to the
underlying false classification (FC) rates, which are of equal or even greater importance. In this presentation,
we illustrate a framework for making inferences about all classification rates, as well as comparisons across
them. We comment on the trinormal model, along with flexible models based on power transformations, and
robust non-parametric alternatives. We discuss a comprehensive framework for constructing confidence
intervals, regions, or spaces for clinically meaningful operating points related to the underlying optimized
decision cutoffs. Finally, we illustrate the approach using data from a recent PDAC study conducted at the MD
Anderson Cancer Center.
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