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ABSTRACT

In a basket trial a new treatment is tested in several subgroups, the so-called baskets. They are
currently mostly used in oncology, where the baskets usually comprise patients with different locations
of the primary tumor, but a common biomarker. Most basket trials are uncontrolled phase Il studies,
where tumor response is the primary endpoint. Naive approaches for the analysis of such trials are to
either analyze each basket individually, or to pool the data of all baskets before the analysis is
conducted. Many of the recently proposed designs utilize Bayesian tools to partly share information
between baskets depending on the similarity.

One such tool that can be used to design basket trials is the power prior, which was proposed to borrow
information from historical data. We apply an empirical Bayes variation of the power prior approach
to basket trials, which results in closed-form Beta posterior distributions for the response rates, where
the shape parameters are found by calculating weighted sums of the number of responders and non-
responders in the different baskets. We discuss different approaches to calculate the weights.

Power prior designs allow very flexible borrowing between baskets and are computationally cheap
compared to other Bayesian basket trial designs. For certain weight-functions analytical computation
of operating characteristics such as the type 1 error rate, power and expected sample size is feasible
for a moderate number of baskets. We compare the performance of power prior designs to other
competitive basket trial designs in terms of the expected number of correct decisions under different
scenarios.
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