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Abstract

A challenge in designing clinical trials with multiple hypotheses (e.g., endpoints, subgroups, or doses)
is how to increase the likelihood of discoveries that reflect clinical and commercial priorities whilst
controlling the familywise error rate. Fixed-sequence testing is easy to communicate but rarely optimal
for what “success” truly means for a development programme. Graph-based closed testing procedures
allow flexibility to align with clinical and commercial priorities, but choosing alpha allocation and
recycling remains difficult.

Lisovskaja and Burman (2015) showed that multiplicity strategies can be optimised by maximising
expected utility, a formal expression of the gain obtained by rejecting particular sets of hypotheses and
enabling corresponding label claims. Translating this principle into practice requires both a structured
way to elicit per-hypothesis utilities from cross-functional stakeholders and a method to optimise
graphical tests accordingly.

We developed and piloted an elicitation-optimisation workflow at GSK to quantify the value of rejecting
each hypothesis and identify graphical procedures that maximise expected utility conditional on a
multivariate test statistic distribution. Building on ideas from decision theory and prior-elicitation
frameworks (e.g. SHELF); clinical, regulatory, and commercial stakeholders allocate utilities in terms of
the value of potential label claims. These are combined, creating a bespoke trial utility function, which
serves as the objective for constrained optimisation of graphical procedures.

We demonstrate how this framework has been implemented across GSK Phase 3 trials using tailored
utility functions capturing clinical benefit and commercial value. This approach has led to clearer, more
transparent multiplicity strategies better-aligned to development priorities than fixed-sequence testing.



