
Title: Comparison of adaptive response randomization and optimal designs in 

multi-stage trials 

Supervisors: Kim Lee and James Wason 

  

Multi-arm designs have become increasingly popular in phase II and phase III trials due to the 

feature that only one control group is required to test several treatments on the same disease. A 

multi-arm design can be adapted to multi-stage whereby interim analysis are conducted to allow 

dropping of a treatment arm from the study. This can be due to futility/lack-of-benefit or due to 

proven efficacy.  

The simplest and most common randomization scheme is to have equal randomization probability 

across all arms, such that all arms would have approximately the same group sizes at each interim 

analysis, leading to approximately the same precision on treatments versus control comparisons. 

However, this might not be the most efficient approach if some of the treatments are more effective 

than the others. Wason and Trippa (2014) showed that Bayesian adaptive randomization approach 

provides benefits when there is at least one effective treatment out of the many comparative 

treatments. The aim of an adaptive randomization approach is to enroll more patients to the 

effective treatment arms following interim analysis.   

  

On the other hand, Lee and Wason (2018) have proposed a design of experiment framework to 

design a confirmatory trial based on Bayesian analysis of an observed phase II study. Design of 

experiments is an approach that provides guidance on the setting of a study such that sufficient 

information could be collected during the course of the study. This approach is theoretically 

established and hence may be more easily acceptable by regulators than simulation-based 

approach. The framework proposed by Lee and Wason (2018) finds an optimal randomization 

scheme by optimising an objective function that depends on the phase II result.   The aim of this 

project is to extend this framework to multi-stages, such that the result at interim analysis could be 

used to update the objective function in the design framework and hence the randomization 

schemes for future patients.  The performance of the optimal design will be compared with the 

equal randomization probability approach and the adaptive randomization approach through 

simulation studies. 


