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Abstract

In clinical trials, there often exist multiple historical studies for the same treatment investigated in the current
trial. Incorporating historical data in the analysis of the current study is of great interest, because it can help
to gain more information, improve efficiency, and provide a more comprehensive evaluation of treatment.
Through the unit information prior (UIP), we propose a new method to adaptively borrow information from
multiple historical datasets. Our UIP is general enough to accommodate various types of outcomes, including
continuous, binary and survival data and also can be extended to settings of linear regression and other models.
Unlike existing methods that typically require the patient-level data, construction of UIP only requires
summary statistics which are commonly available in the literature. We also develop the Bayesian log-rank test
and impose UIP for comparison of two survival curves. We draw posterior samples of survival functions and
construct a decision rule for hypothesis testing. Under noninformative prior distributions, the Bayesian log-
rank test is shown to be asymptotically equivalent to the classical one. Under the UIP using historical data,
the Bayesian log-rank test is shown to outperform the classical one in terms of power.
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