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ABSTRACT: Borrowing historical information can improve clinical trial efficiency, but inappropriate borrowing 
may compromise operating characteristics when historical and current populations differ. Motivated by trauma 

resuscitation trials, we propose a covariate-adjusted, model-informed empirical Bayes power prior framework 
for incorporating external control information from the pivotal Plasma Ratios trial (PROPPR; ClinicalTrials.gov 

identifier: NCT01545232) into the design of the ongoing Trauma Resuscitation with Low-Titer Group O Whole 

Blood or Products (TROOP) whole-blood transfusion trial (NCT05638581). Using individual-level historical data, 
we construct an informative prior for the current control risk via moment matching. This prior accounts for 

baseline covariate differences between historical and current patients. Borrowing is controlled by a power prior 
discount parameter estimated through marginal likelihood maximization. To improve robustness to prior-data 

conflict, we introduce a penalized empirical Bayes estimator that discourages excessive borrowing when 
historical-current compatibility is limited. Because the penalty is applied directly to the one-dimensional 

discount parameter, the estimator retains the computational simplicity of the original empirical Bayes 

optimization. We evaluate the framework through extensive simulations, including validation studies across a 
continuous range of conflict levels and realistic regression simulations with site-level random effects reflecting 

key TROOP design features. The results show that empirical Bayes borrowing improves power when historical 
information is compatible but may overborrow under intermediate conflict. The penalized estimator provides 

more conservative and stable borrowing, reducing type I error inflation while preserving meaningful power 

gains relative to no borrowing. Further, we discuss the future relevance to designing trials for pre-hospital late 
phase in traumatic brain injury, where case-mix from historical trials (i.e., a mix of TBI and TBI mimics), 

present a major design issue in the pre-hospital setting. 
 

PRESENTING AUTHOR BIO: Stacia M DeSantis 
 

I am a Professor of Biostatistics and Data Science at the University of Texas Southwestern Medical Center with 

expertise clinical trials, clinical trial design, causal inference, and complex longitudinal and time-to-event data 

analysis. My methodological research spans Bayesian evidence synthesis, dynamic borrowing, joint modeling, 

late-phase trial designs in traumatic brain injury and trauma resuscitation, and causal inference methods in 

heterogeneous populations. I have led multicenter clinical trials, observational cohorts, and data coordinating 

centers in trauma, traumatic brain injury (TBI), acute care, neurological disorders, and SARS-CoV-2 

surveillance. My most recent methodological work has focused on Bayesian approaches for efficient clinical trial 

design in heterogeneous populations, including dynamic borrowing frameworks that account for case-mix 

variation and prior–data conflict in prehospital and pragmatic trials. My research has been supported through 

multiple NIH- and DOD-funded projects. 

 


