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	Abstract:
	

	Objective
To present Bayesian methodology for a group sequential adaptive dose-finding trial using observations on both efficacy and safety where neither dose-response functions nor dose levels need to be pre-specified.

Method
The efficacy and safety outcomes are considered as a bivariate binary response observed on subjects treated in cohorts by dose. A log linear model is used to describe the cell probabilities of the bivariate binary response for each dose. Prior bivariate relationships between the model parameters, which account for the correlation between both separate responses, are applied to guide dose-finding. Within the dose-finding process, posterior event probabilities for each dose are obtained using WinBUGS and are evaluated and used for dose selection. The prediction of the dose level to be used for a next cohort is simultaneously included in the WinBUGS model.
Results
Based on simulation studies, the probability of successful dose-finding depends on steepness of the dose-response curve and the acceptability window. This window is determined by pre-set acceptable event rates for both the safety and efficacy event. For a slowly changing response with dose, identification of an acceptable dose is difficult. Otherwise, depending on the dose-response pattern, the probability of successful dose-finding is 60-80%.

Conclusion
A Bayesian dose-response model free method for a bivariate binary response can be applied successfully in finding a dose with desirable efficacy and acceptable safety. No constraint on monotonicity of the dose-response curve is required.
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