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Potential problems with phase II 

• Design issues 
– Endpoints 
– Controls 

• Downtime between studies 
– “Master” protocols  
– Add/drop arms 

• Inefficient use of multiplex biomarker data 
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Adaptive trials 

• Use accumulating data to decide how to 
modify a study in a pre-specified manner 

• Types of adaptations 
– Adaptive randomization 
– Dropping arms 
– Surrogate endpoints 

• Likelihood principle makes Bayesian designs 
natural for adaptive trials 

 



Frequentist example 
• Consider and experiment testing a probability of success of 

0.35 
– SSFSSFSSSF 

• Trial design for 10 observations p=0.026 (one sided) 

 

Berry. Nat Rev Drug Discov 2006 

• Alternative trial design of proceeding until 3 failures p=0.004 

 



P=0.127 

P=0.014 

Berry. Nat Rev Drug Discov 2006 



Trippa et al. J Clin Oncol 2010 

Presenter
Presentation Notes
Fig 1. Kaplan-Meier curves of overall survival by clinical trial. BCNU, carmustine.



Bayesian adaptive randomization: The movie 






Trippa et al. J Clin Oncol 2010 

Presenter
Presentation Notes
Fig 2. Dynamic changes in adaptive randomization probabilities and hazard ratios. (A) Superior treatment. Estimates of the hazard ratios comparing an experimental arm (arm 1) with the control (arm 2). (B) Arm 2. Randomization probabilities for patients 40, 90, and 140. Simulations include one superior regimen (arm 1: hazard ratio, 0.6) and two experimental arms (arm 2 and arm 3) with no treatment effect. Each line corresponds to a separate simulated trial.

Fig 3. Number of patients assigned to each arm across simulations: median, quartiles, and 10th and 90th percentiles. Overall sample size, N  140.
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Longitudinal model 

• To adaptively randomize, we have to decide 
which arms to preferentially enroll patients to 

• Which arm is doing best? 





Which to choose? 

Arm A 

Control 

Arm B 

Arm C 

o Death is binary, but 
probability of dying is not 

o Factors associated with 
probability of dying 
o Performance status? 
o Progression? 
o Other response 

biomarkers? 
 





Longitudinal model with PFS 

Trippa et al. Neuro Oncol 2015 
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