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Inference after a multistage single-arm trial incorporating multiple endpoints
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In the oncology setting, the phase II trial must monitor both efficacy and safety. There are designs which incorporate both
response and toxicity into the sample size calculations. Often, the trial is designed with the primary endpoint of interest and
it is augmented with monitoring rules for safety such as Continuous Toxicity Monitoring. The single-arm trials are designed
to evaluate the response rate against a value derived from literature or experience that represents the response of the current
treatment. After the conduct of the trial, an accurate estimate of the response rate is required. It is known that MLE is biased if
we just consider response in the clinical trial design with multiple examinations, such as the Simon 2-Stage design. The MLE is
also biased if the trial includes multiple endpoints that evaluate data in multiple stages during the conduct of the trial, even if the
safety monitoring is constructed independently of the clinical trial design considering only response. We propose a Uniformly
Minimum Variance Unbiased Estimator (UMVUE) for the efficacy response rate in multistage designs that include toxicity as
well. The proposed estimator and the typical maximum likelihood estimator (MLE) are evaluated through simulation. We further
modify our procedure when continuous toxicity monitoring is combined with a multistage design for response. The resulting
modified estimator maintains low bias over the range of possible response values as well.
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