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Abstract 

Early phase dose escalation trials in oncology were originally designed for the development of 
cytotoxic chemotherapies, where larger doses often produced greater benefit. As such, these designs 
historically focused on identifying the largest safe dose, the so-called maximum tolerated dose (MTD). 
Recently, the FDA’s Project Optimus highlighted how modern targeted therapies can provide benefit at 
doses lower than the MTD and so identifying these doses via dose optimisation has become a major 
objective of early phase trials. However, dose escalation designs target the MTD and may collect less 
information on lower doses, potentially making dose optimisation more challenging. To overcome this, 
backfilling throughout dose escalation has been proposed. During backfilling, patients are assigned to 
safe doses that are lower than the current highest dose used in testing. While growing in popularity, 
backfilling’s impact on dose optimisation is still poorly understood. Several questions remain 
unanswered in the literature, including when to begin backfilling, how many patients to use for 
backfilling, and how to select backfill doses.  In this work, we take a first step toward answering these 
questions by discussing findings from an extensive simulation study that investigates the impact of a 
variety of backfilling approaches on dose optimisation.  We illustrate how backfilling affects parameter 
estimation, escalation decisions, and adaptive stopping rules and show that the impact of backfilling 
depends on the underlying data generating mechanism and objectives of the trial. We close by offering 
practical recommendations for practitioners who are considering using backfilling in their dose 
optimisation trials. 

  


