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For phase II oncology trials, Simon’s two-stage design is the most commonly used strategy. When clinically unevaluable patients occur, the total number of patients included at each stage differs from that initially planned. All the design properties (such as controlling type I and type II error rates) may no longer hold. Several questions arise: how to take into account unevaluable patients, whether there is a need to recalculate stopping boundaries and what are the operating characteristics of the new design. Various ad hoc strategies are used for handling these unevaluable patients: (i) Consider unevaluable patients as non-responders, (ii) Consider unevaluable patients as responders, (iii) Exclude the unevaluable patients, (iv) Include new patients in order to achieve the planned sample size. To the best of our knowledge, these ad hoc strategies are used without any knowledge of their consequences for type I and type II error rates. 
The principal objective of this work is to evaluate how the overall type I and type II error rates are affected by these four strategies. We also propose a fifth strategy in which the critical stopping rules are reset in order to take into account patient availability at the study endpoint. The proposed strategy is a rescue strategy. It tries to minimize the deviation from the planned type I and type II error rates as much as possible without changing the initial sample size. The rescue strategy is based on the conditional probability of responding at an evaluation time for an evaluable patient. Estimate this probability allows building a new Simon design with parameter taking into account the probability to be unevaluable. It allows furnishing new stopping boundaries adapted to the number of observed unevaluable patients at each stage.
Simulation shows that every strategy provides a biased estimate of response rate. The bias is negative for all the strategy except the one which consider unevaluable patients as responders. These biases lead to deviations for the planned type I and type II error rates Assuming 20% of unevaluable patients, the power is reduced from 90% to 78% or 82% for the “exclusion” and the “replacement” strategy respectively. Type I error rate is reduced from 0.1 to 0.047 and 0.034 respectively. For these strategy type I error rate is conservative but power is strongly reduced which is a major drawback in a phase II trial. However, our proposed strategy is the one which best approaches the target error rates requirement (the power is 88% and type I error rate is inflated to 0.11 assuming 20% of unevaluable patients). Even if the rescue strategy assumes a Weibull latent failure times and uniform censoring times, simulation show performance of the proposed strategy are robust to this assumption. 
We exemplify the interest of this rescue strategy by the re-analysis of a Phase II trial planned at the Curie Institute. The trial included breast cancer patients with cerebral metastases and showed 14% of unevaluable patients at each stage. 

The rescue strategy represents a practical solution when a Simon phase II trial has not been implemented as planned. It performs well, provides meaningful information and is simple to implement without requiring much patients. It could be recommended for handling the occurrence unevaluable patients. 

International Biometric Conference, Florence, ITALY, 6 – 11 July 2014

