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Equal randomization is popular since it is easy to implement and associated with high

statistical power, but in multi-armed trials we may end up treating many patients in a

suboptimal arm. This is especially important in rare disease trials or in situations where

being in the “correct” arm may save lives (e.g. oncology trials). Moreover, allocating a fixed

number of patients to inferior arms may result in a waste of resources.

A possible solution is to modify the allocation probabilities during the trial, favouring the

most promising arms and “softly” dropping those arms with characteristics not aligned with

clinical targets. This approach is known as response-adaptive randomization (RAR).



We describe the application of a RAR design for continuous endpoints in a multi-arm phase II

clinical trial. In our methodology, the allocation rule is based on a context-dependent

measure that we prove to have mathematical properties aligned with the objective of giving

more weight to those arms with desirable characteristics, in terms of the observed mean

treatment effect and treatment variance. This allows to allocate patients more efficiently

than with equal randomization, achieving comparable levels of power and higher patient

benefit. Robust performance of the methodology is verified through simulations under

different scenarios.

Finally, results of simulations in a Phase II trial context are compared to equal randomization

and other common RAR design. The advantages and disadvantages of the proposed

methodology are then discussed, both in terms of the statistical gain and of the logistics of

planning the trial.


