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Abstract 
We propose a clinical design and analysis procedure for comparing a new therapy with an external control obtained 
using real-world data, including disease registry/electronic health records.  The method is motivated by a clinical trial 
comparing the 3-year relapse-free survival (RFS) between locally treated high-risk ocular melanoma patients on 
adjuvant combination immunotherapy versus a matched contemporaneous control population, where a randomized 
control trial is not feasible. This talk will present several statistical challenges in the design and analysis of the trial, 
such as sample size determination for paired survival data and obtaining a robust causal estimate of treatment differences 
in this nonrandomized trial. Although the doubly robust estimate (DRE) is applicable and provides additional robustness 
by only requiring either the propensity score or the outcome regression model to be correctly specified, it is known that 
DRE may give estimates with significant bias and variance, even when the propensity and/or outcome models are mildly 
misspecified. Therefore, we introduce the highly robust estimate to obtain a causal estimate of the treatment effect, 
which is shown to have much-enhanced robustness against model specifications, and is generalizable to a variety of 
estimands of interest. This work is in collaboration with Yuan A, Yin A, Wu T, Rapisuwon S and Aitkins MB. 
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Prof Tan’s research covers the design, monitoring, and analysis of clinical trials (in both multi-center and single 
institutional settings), translational and epidemiological studies.  His current research focuses on developing causal 
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panels (for P30, P50, and P01), Data and Safety Monitoring Boards for government, institution, and pharmaceutical 
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