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ABSTRACT 

Recent developments in targeted and immuno-oncology therapies challenge the traditional 

assumption that efficacy increases monotonically with dose. In many cases, efficacy exhibits 

early saturation or plateauing behavior, making the maximum tolerated dose (MTD) an 

unreliable proxy for clinical benefit and motivating the identification of the optimal biological 

dose (OBD) [1]. 

While model-based designs enable joint consideration of toxicity and efficacy, most existing 

approaches rely on standard logistic models with fixed bounds (0,1). which may fail to 

capture realistic efficacy patterns. The Hill model provides a flexible framework for modeling 

nonlinear and plateau-shaped dose–response relationships with interpretable parameters [2], 

but its application in dose-finding has been limited due to computational instability in small-

sample Bayesian settings. 

In this work, we propose a Bayesian Phase I/II design, BOIN–Hill, which integrates a 

bounded logistic (Hill-type) model with a computationally efficient Gibbs sampling scheme 

based on latent-variable augmentation and Pólya–Gamma techniques [3]. The design follows 

a two-stage framework similar to utility-based designs such as UBOIN [4], where Stage 1 

focuses on toxicity-guided exploration and Stage 2 jointly models toxicity and efficacy for 

OBD selection. 

Simulation studies demonstrate that the proposed method improves OBD selection accuracy 

and patient allocation. The advantage is particularly pronounced in scenarios where the true 

OBD differs from the MTD, where conventional approaches tend to over-escalate doses.  
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