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Abstract 

The Bayesian Logistic Regression Model (BLRM) and Bayesian Optimal Interval (BOIN) design are 
two statistical approaches for estimating the maximum tolerated dose (MTD) in phase I trials. The 
BLRM explicitly models the dose–toxicity relationship, incorporates prior information, and allows 
inference across intermediate doses. The BOIN is a rule-based, model-assisted method that 
disregards actual dose magnitudes for escalation decisions. Additionally, the BOIN has increasingly 
seen regulatory pushback in target DLT rate selection. The aim of this study is to comprehensively 
compare the BLRM and BOIN designs and share our experience implementing the BLRM in several 
trials. 

A comprehensive simulation study was conducted comparing the BLRM (with Escalation With 
Overdose Control) and BOIN across multiple dose–toxicity scenarios representative of single-
compound development strategies. For each scenario, 500 simulated trials were generated per 
method, assuming cohort sizes of 3-6 patients. Performance was evaluated using seven metrics 
encompassing accuracy, safety, and reliability, with both methods benchmarked against the 3+3 
design. 

The  BLRM achieved superior accuracy, with ~80% of doses in the target toxicity range correctly 
selected as the MTD, compared to ~75% for BOIN. The BLRM also demonstrated higher consistency 
and allocation efficiency, with reduced risk of overdosing, suboptimal dose allocation and lower 
variability in MTD selection. However, it exhibited a slightly greater tendency to select overly toxic 
doses. Both BLRM and BOIN substantially outperformed the 3+3 design. 

Overall, the BLRM outperformed BOIN design which further shows the superiority of fully model-based 
methods. 

  


