An alternative estimator for the response rates based on the combined data from phase I and II clinical trials
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Abstract
One of the aims of the phase I clinical trial is to identify the maximum tolerated dose (MTD) based on the dose-limiting toxicity (DLT) by a traditional 3+3 design. Then, the MTD is considered as the dose level of the treatment and is further used to evaluate the efficacy of such treatment in a phase II clinical trial. Recently, some investigators tend to combine the Phase I trial patients with the patients enrolled in Phase II trial to evaluate drug efficacy and toxicity simultaneously. It is natural to use sample proportions to estimate the response rates of efficacy and toxicity. However, in a traditional 3+3 design, the number of patients developing toxicity in the MTD group is restricted to be less than or equal to 2. As a result, if the response rates of efficacy and toxicity are related, the sample proportions for efficacy and toxicity are biased estimates. Therefore, we derived the maximum likelihood estimator for the response rates of efficacy and toxicity based on the patients treated with the MTD in phase I and phase II clinical trials. The performance of the proposed estimators is examined and the proposed estimator shows smaller bias than the sample proportion.
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