17 June 12:35

Title: A robustness assessment of the latent variable framework for composite endpoints: With
application to late-stage trials

Paul Newcombe', Jasna Cotic?, David Whitney?, Lindsey Schader?, Jane Bentley?, Aris Perperoglou’,
James Wason*, Dave Lunn?

1GSK, Stevenage, United Kingdom. ?GSK, London, United Kingdom. 3GSK, Denver, USA. “Newcastle
University, Newcastle, United Kingdom

Abstract

Composite responder endpoints, which combine multiple clinical outcomes to determine a binary
responder variable, are commonly used in clinical trials to capture various aspects of disease
progression. Traditionally these endpoints are analysed as binary, which means a large amount of
information is discarded as the continuous component variables are dichotomised and collapsed
together. Various methods, including a latent variable framework proposed by McMenamin et al[1],
enable more efficient analysis of composite endpoints through an expanded model that includes the
underlying continuous endpoint information to improve precision, while inferring treatment effects on
the same composite endpoint scale. Previous applications to academic trials, and post-hoc analysis of
pharmaceutical trial data, have indicated up to 60% reductions in sample size can be possible.

Despite clear potential to enable smaller, shorter trials, thereby decreasing costs and delivering new
medicines to patients faster, there are no examples to our knowledge of this methodology being used
to design pivotal trials within the pharmaceutical industry. A key assumption underlying the model, and
core to the precision gain, is that of a multivariate normal distribution for the latent outcome
components. Since this assumption is not required in a traditional responder analysis, demonstrating
robustness to its violation is expected to be critical for regulatory acceptance. We will present a
simulation study evaluating the robustness of operating characteristics under mis-specification across
a range of departures from multivariate normality, including misspecification of the marginal
distribution, the copula family, or both. After discussing the conditions for robustness, we present the
first application of this framework to large, late stage trials which indicates a substantial sample size
saving could have been possible. We hope to raise awareness of this important efficiency-gaining
methodology with statisticians working in drug development, and help de-risk its use in designing
pivotal trials.



