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Introduction

• Including control data from similar previous clinical trials (historical data) may 
improve power and may reduce the necessary study size. 

• In practice, there are unanticipated differences of patients’ characteristics 
(covariates) across trials, which can lead to a biased estimates of the treatment 
effect, unless the effects of the covariates are adjusted for. 

Bayesian approaches

• Modified power prior (MPP) : estimate the relative weight of the historical controls 
based on difference with current controls 

• assumes independent power parameter (“MPP Ind”) and 

• the power parameter have a hierarchical structure (“DMPP”).

• Meta-analytic-predictive (MAP) prior: assume exchangeability of parameters 
across all studies 

• Pooled data: pooling of historical and randomized controls

• Current data: ignoring historical controls
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Simulation design and settings

Aim of the study: Comparison of methods for their performance.

Data generation: 

 3 historical control studies with 100 subjects per arm in each trial. For the      subject in 
the     trial the response will be

Scenarios:    

Scenario 1: intercept varies between studies

Scenario 2: covariate coefficients         and          vary across studies

Scenario 3: covariate distribution         and          vary cross studies

Analysis:   With and without covariate adjustment
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Results and Conclusions
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• For homogeneous data the Dependent MPP methods have higher power than its competitors 

• For variation across studies in the intercept of model, the MPP methods yielded slightly increased 
type I error rates, whereas the MAP approach maintained the nominal 5% type I error rate.

• The MPP approach could handle variations of data due to the covariate coefficients and covariate 
distributions across studies and thereby gives better results than the MAP.
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