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Abstract: 
 

Phase I oncology clinical trials are designed to evaluate the toxicity profile of several doses of a new 

treatment and to identify a dose that can be safely recommended for phase II trials (RP2D). The 

recommended for phase II is defined as the maximum tolerated dose (MTD). The main endpoint is 

toxicity. Severity of toxicity is graded from 1 (mild adverse event) to 5 (death). Classically, the MTD is a 

dose associated with a predefined probability of severe grade 3 or 4 toxicity, called dose-limiting toxicity 

(DLT) evaluated on the first cycle of treatment. O'Quigley et al. (1990) proposed a continual 

reassessment method, an adaptive design based on continuous re-estimation of the dose-DLT 

probability using Bayesian or likelihood inference. The performances of these trials including small 

sample sizes are limited by the elementary binomial variability of the main outcome. Moderate toxic side 

events, repeated measurements of toxicity throughout the trial, activity endpoints are not considered. 

Furthermore the assumption that the RP2D is the MTD is repeatedly challenged and a formal evaluation 

of the risk of toxicity together with the chance of benefit is increasingly requested. 

Recently, it was recommended that all cycles of treatment be analyzed to determine the RP2D. In this 

communication, we focus on the incorporation of time in the conduct and analysis of phase I trials. 

Extensions of the CRM for time to event as well as for repeated measurement will be presented. The 

issue of the impact of dose modification during the course of the trial on the estimated of the probability 

of toxicity will be illustrated. Finally an approach for the joint modeling of toxicity and activity endpoints 

at two cycles will be introduced (IDEAS project).  

 


