Supplementary material 1: Selected Statistical Designs and Analysis Methods for Basket Trials

Various statistical methods have been proposed on borrowing information across disease populations to
increase statistical power and efficiency. Assume all disease populations are homogeneous, Thall et al
(2003) proposed a Bayesian hierarchical model (BHM) enabling information borrowing across different
disease populations through a hyper prior that the effects are exchangeable and correlated (1). A trial
example that implemented this design is ROAR, a phase 2 open-label trial evaluating the combination
therapy of dabrafenib and trametinib in patients with BRAF V600E-mutated rare cancers. In reality, the
assumption that all diseases within a basket trial are exchangeable with each other rarely holds and the
BHM model may lead to excessively conservative or anti-conservative results. To overcome this limitation,
various researchers proposed modified Bayesian modeling methods initially designed for subgroup analysis,
including but not limited to, the Bayesian exchangeability-non-exchangeability (EXNEX) model (2), multi-
source exchangeability modeling (MEM) (3) and semiparametric Bayesian model (4, 5) can potentially be
used for basket trials with careful evaluation of trial-specific needs. Simon et al. (6), Cunanan et al. (7) and
Liu et al. (8) proposed basket trial designs with interim assessment on subgroup heterogeneity to inform
the design and analysis strategy for the next stage — perform either pooled or separate subgroup analyses.
These designs tackle the problem by starting with examining the homogeneity then move on with different
analyses and decision rules by either pooling all (if homogeneous) or separate each (if heterogeneous).
Chen et al. (9) proposed the ‘pruning and pooling’ method that first prunes away the non-effective disease
indications, and pool the rest of the indications together for evaluating the effectiveness of the experimental
treatment to increase the study power and efficiency. Similarly, Zhou et al. (10) extended the pruning and
pooling method into an optimal two-stage basket design in phase 2 trials with an interim analysis. When
considering a desired basket trial design and analysis that fit the specific need, there is no one single method
that is universally better than others. One needs to consider the practicality, number of cohorts evaluated,
potential treatment effect in each cohort, prior information on the treatment effect, whether interim

evaluation would be performed and if so, how many, as well as the resource constraints especially for



exploratory trials. Simulations are preferred prior to selecting the most appropriate design and analysis

method that fits the individual need.
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