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A NON-LINEAR HIERARCHICAL MODEL FOR EVIDENCE SYNTHESIS OF SAFETY DATA
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In drug development safety analyses combining the evidence across clinical trials are
increasingly important in order to detect even small risks of adverse reactions to the
experimental drug under investigation. However, regulatory guidelines are vague regarding
the methods to be used to summarize data across trials and simple pooling of the data is not
uncommon (McEntegart 2000). Furthermore, unlike in standard meta-analysis the contrasts
of interest usually cannot be estimated in every single study. Therefore for evidence
synthesis in the context of indirect comparisons random effects models allowing for
between-trial variation are used (see for example Spiegelhalter et al 2004, Whitehead 2002,
Lumley 2002, Lu and Ades 2004). Safety events are often defined as pathological levels of
blood or urine parameters with the samples routinely taken at discrete time points, say every
three months, during the course of the study. Based on a discrete time-to-event model as
described for example by Clayton and Hills (1993) we develop a hierarchical model
synthesizing the evidence across trials. Model fitting is considered from a maximum
likelihood perspective as well as from a Bayesian perspective. In a simulation study
motivated by real-life data we investigate the properties of the proposed procedures.
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