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Outline 

 Background: Bayesian adaptive 
approach in drug development 

 Seamless phase II/III trial from 
Critical Path Initiative 

 Biomarker-driven trials & I-SPY2 
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Janet Woodcock,  
Director CDER FDA 

 “Improved utilization of adaptive 
and Bayesian methods” could help 
resolve low success rate of and 
expense of phase 3 clinical trials 
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Current use of  
Bayesian adaptive designs 

  MDACC (> 300 trials) 

  Device companies (> 25 PMAs)* 

  Drug companies (Most of  
 top 40; many biotechs)**  

*http://www.fda.gov/MedicalDevicesDeviceRegulationandGuidance/
GuidanceDocuments/ucm071072.htm 

**http://www.fda.gov/downloads/DrugsGuidanceCompliance 
RegulatoryInformation/Guidances/UCM201790.pdf 
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Some areas of application of 
Bayesian adaptive drug trials 
  Oncology 
  Migraine 
  Rh Arthritis 
  Lupus 
  Sepsis 
  Diabetes 
  Obesity 
  Stroke 
  Gastroparesis 

  Spinal Cord Injury 
  HIV 
  Hepatitis C 
  Pre-term labor 
  Constipation 
  Overactive bladder 
  Libido 
  Alzheimer’s 
  Parkinson’s 
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"Our current approach [to trials] is horribly 
inefficient, and we need to do something better," 
says Roger Lewis, an emergency medicine 
physician at Harbor-University of California, Los 
Angeles, Medical Center. Lewis helps advise a 
company called Berry Consultants … 
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Lewis and Berry, along with emergency medicine 
physician William Barsan at the University of 
Michigan, will be studying whether "adaptive" 
trial designs that incorporate new information in 
midcourse can answer medical questions. They 
also want to learn what concerns researchers 
might have about this approach. 
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Bayesian adaptive trials 
 Stopping early (or late) 

 Efficacy 
 Futility 

 Dose finding (& dose dropping) 
 Seamless phases 
 Population finding 
 Adaptive randomization 
 Ramping up accrual 
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Why? 

 Smaller trials (usually!) 
 More accurate conclusions 
 Can focus on better 

treatment of patients in trials 
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Adaptive Phase II/III Trial 
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Similar Example from  
Critical Path Initiative 

 Type II diabetes 
 Seamless Phase II/III: Dose 

finding plus confirmation 
 Active comparator & placebo 
 Primary endpoint:  

Clinical Utility Index (12 months) 
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Some Details 
 Longitudinal modeling 
 Phase II: 7 doses experimental drug 
 Phase III 

 1 or 2 doses experimental drug 
 Sample size via predictive power 

considering available Phase II data 
 Adaptive transition: Bayesian 

predictive probs 

 Both phases driven by CUI 
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Clinical Utility Index 

 Dose-response modeling 
 Longitudinal modeling 

Exp – AC 
12 mos 

Exp – AC 
12 mos 

Exp – P 
12 mos 

Exp – P 
12 mos 

0 0 0 0 
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Analogy with Composite Endpoint 

Exp – AC 
12 mos 

Exp – AC 
12 mos 

Exp – P 
12 mos 

0 0 0 0 

Exp – P 
12 mos 
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Adaptive Biomarker Trial 
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Simulations Usually Required 

  To find operating characteristics: 
  Type I error rate 
  Power 
  Sample size distribution 

  Prospective design essential 
  Longitudinal modeling 
  Many scenarios 
  Accrual rate matters 
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Savings possible in 
sample size when 

using biomarkers … 
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Berry et al. SABCS 2009 
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Each subset shows a statistically 
significant benefit from paclitaxel 
with small sample size—could 
have been small, focused phase III 

No 
paclitaxel 
benefit 
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  Moderate to high-risk primary breast cancer 

  Baseline biopsy: assess biomarkers 

  Primary endpoint: pathCR 

  Longitudinal modeling: MRI volume 

On 
Study 

MRI MRI MRI 
Blood 

Surgery 

Biopsy 
Blood 

MRI  
Biopsy 

Tissue 

Taxane +/–New Drug 
(12 weekly cycles) AC (4 cycles) 
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  Graduate drugs/signatures from trial: 
  Based on effectiveness 
  Based on prevalence 

  Biomarker signatures (2^8 combinations 
of subtypes): B1, B2, …, B256 

  But restrict to (10) marketable signatures: 

Biomarker signatures 
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 Background: Bayesian adaptive 
approach in drug development 

 Seamless phase II/III trial from 
Critical Path Initiative 

 Biomarker-driven trials & I-SPY2 


