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Testing dose-response with multivariate ordinal data
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Testing dose-response with multivariate ordinal data

Bernhard Klingenberg

Many assessment instruments used in the evaluation of toxicity, safety, pain
or disease progression consider multiple ordinal endpoints to capture the
presence and severity of dose effects. Contingency tables underlying these
correlated responses are often sparse and imbalanced, rendering asymptotic
results unreliable or model fitting prohibitively complex without simplifying
assumptions. Instead of modeling the dose response directly, we look at
stochastic order as an expression or manifestation of a dose effect under
much weaker assumptions. The permutation approach is used throughout to
obtain global, subgroup and individual significance levels as it naturally
incorporates the correlation among endpoints. Multiplicity adjustments for
individual endpoints are obtained via step-down procedures, while subgroup
significance levels are adjusted via the full closed testing framework. The
proposed methodology is illustrated using a collection of 25 correlated ordinal
endpoints to evaluate toxicity of a chemical compound.

Bernhard Klingenberg is Asst. Prof. of Statistics at Williams College. After receiving a Fulbright
fellowship in 1999, Dr. Klingenberg obtained a PhD in statistics from the University of Florida in
2004 under Dr. Agresti. Currently, he is on sabbatical from Williams College, spending time in
Austria and Italy. His research focuses on topics in categorical data analysis, such as models for
binary time series, methods for comparing multivariate binary and ordinal data with applications to
drug safety and incorporating model uncertainty in target dose estimation in phase Il clinical trials.



