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It 1s expected to develop new drug more efficiently by incorporating historical data
into the current study data. Borrowing historical data which is sufficiently similar to
the current data allows increasing power and improving the accuracy of the estimated
treatment effect. On the other hand, if the historical data is not similar to the
current data, there 1s a potential for bias and inflated type I error rate. Power prior
and hierarchical model are widely known as the Bayesian approaches with borrowing
strength from historical information. They have the advantage of deciding the amount
of historical information continuously depending on the similarity between historical
data and current data. Our goal is to introduce power prior and hierarchical model

while showing some examples, and provide a review of points to keep in mind when

these approaches are used in the clinical trials.
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Bayesian sample size for exploratory clinical trials incorporating
historical data

John Whiteheadj'*'f, Elsa Valdés—Mérquezz, Patrick Johnson® and Gordon Graham?

'Medical and Pharmaceutical Statistics Research Unit, Department of Mathematics and Statistics,
Lancaster University, Lancaster, UK.
2Section of Quantitarive Biology and Applied Stavistics, Universiry of Reading, Reading, UK.
*Pfizer Global Research and Development, Sandwich, UK.

SUMMARY

This paper presents a simple Bayesian approach to sample size determination in clinical trials. It is
required that the trial should be large enough to ensure that the data collected will provide convincing
evidence either that an experimental treatment is better than a control or that it fails to improve upon
control by some clinically relevant difference. The method resembles standard frequentist formulations of
the problem, and indeed in certain circumstances involving ‘non-informative’ prior information it leads
to identical answers. In particular, unlike many Bayesian approaches to sample size determination, use
is made of an alternative hypothesis that an experimental treatment is better than a control treatment by
some specified magnitude. The approach is introduced in the context of testing whether a single stream
of binary observations are consistent with a given success rate pp. Next the case of comparing two
independent streams of normally distributed responses is considered, first under the assumption that their
common variance is known and then for unknown variance. Finally, the more general situation in which
a large sample is to be collected and analysed according to the asymptotic properties of the score statistic
is explored. Copyright © 2007 John Wiley & Sons, Ltd.
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Why a Bayesian approach to safety analysis in
pharmacovigilance is important

David Prieto-Merino,** George Quartey,” Jixian Wang,“ and Joseph Kim**

Large databases of routinely collected data are a valuable source of information for detecting potential associations between
drugs and adverse events (AE). A pharmacovigilance system starts with a scan of these databases for potential signals of drug-
AE associations that will subsequently be examined by experts to aid in regulatory decision-making. The signal generation
process faces some key challenges: (1) an enormous volume of drug-AE combinations need to be tested (i.e. the problem
of multiple testing); (2) the results are not in a format that allows the incorporation of accumulated experience and knowl-
edge for future signal generation; and (3) the signal generation process ignores information captured from other processes
in the pharmacovigilance system and does not allow feedback. Bayesian methods have been developed for signal generation
in pharmacovigilance, although the full potential of these methods has not been realised. For instance, Bayesian hierarchical
models will allow the incorporation of established medical and epidemiclegical knowledge into the priors for each drug-AE
combination. Moreover, the outputs from this analysis can be incorporated into decision-making tools to help in signal valida-
tion and posterior actions to be taken by the regulators and companies. We discuss in this paper the apparent advantage of the
Bayesian methods used in safety signal generation and the similarities and differences between the two widely used Bayesian
methods. We will also propose the use of Bayesian hierarchical models to address the three key challenges and discuss the
reasons why Bayesian methodology still have not been fully utilised in pharmacovigilance activities. Copyright © 2011 John
Wiley & Sons, Ltd.
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