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ABSTRACT: In this work we propose a Bayesian framework for the analysis of an hierarchical composite 

endpoints that are evaluated using the Finkelstein-Schoenfeld (F-S) statistic. The Bayesian framework supports 
i) Borrowing from historical data and ii) Interim adaptation such as sample size re-estimation (SSR). 

 
Multiple endpoints of varying nature (time-to-event, continuous, binary and count), such as the ones 

considered in this work - death, hospitalisation and 6-minute walk test (6MWT), are commonly used in 

cardiovascular trials which have different levels of clinical importance. The F-S statistic allows incorporation of 
the hierarchy of endpoints. Using the null variance under the assumption of no ties, the F-S statistic can be 

shown to be normally distributed with variance as a function of the sample sizes in the two arms. Incorporating 
this, we form an informative prior using historical data. In order to control the (simulated) type-I error, we add 

to the informative component, a weakly informative (flat) component as a part of a mixture prior. 
 

For study design including interim adaptation, a posterior predictive power calculation is used for example, for 

sample size re-estimation and dose selection.  
 

We study and compare the operating characteristics of fixed and adaptive design and demonstrate the 
feasibility of using the F-S statistics in the Bayesian framework while incorporating historical data. We also 

compare the use of an informative prior vs. a flat prior for the Bayesian analysis, including the predictive power 

calculation. An example from a heart failure dose-selection study is also presented.  
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