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Background 

• Multimodal ≡ combination treatments 

• Treatment options may be grouped by “modes,” 

e.g., drugs, behavioral 

• Goal is to efficiently and accurately detect and 

quantify synergy of treatments, i.e., interactions 

• Major challenges 

– Subgroups and heterogeneity of treatment effect 

– Confounding by patient, clinical, and disease 

characteristics 

– Inadequately informative endpoints 
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Thesis 

• Evaluating multimodal therapies in brain 

disorders is a complex problem that will be 

excruciatingly slow, costly, and inefficient 

unless we adopt innovative strategies to 

tackle this complexity 
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Motivation for Adaptive Trials 

• Once patients begin to be enrolled in a clinical 

trial and their outcomes become known, 

information accumulates that reduces 

uncertainty regarding optimal treatments 

• Adaptive clinical trials are designed to take 

advantage of this accumulating information, by 

allowing modification to key trial parameters in 

response to accumulating information and 

according to predefined rules, to gain efficiency 

or achieve other goals (e.g, effective treatment) 
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• Response-adaptive randomization to 

improve important trial characteristics 

• May be used to address one or more of: 

– To improve subject outcomes by preferentially 

randomizing patients to the better performing arm 

– To improve the efficiency of estimation by 

preferentially assigning patients to treatments in a 

manner that increases statistical efficiency 

– To improve the efficiency in addressing multiple 

hypotheses by randomizing patients in a way that 

emphasizes sequential goals 

– Includes arm dropping 

 

Response-adaptive Randomization 
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Platform Trial 

• An experimental infrastructure to evaluate 

multiple treatments, often for a group of 

diseases, and intended to function continually 

and be productive beyond the evaluation of any 

individual treatment 

– Designed around effective treatment of the disease 

rather than a single treatment 

– Dynamic list of available treatments, assigned with 

response-adaptive randomization 

– Preferred treatments may depend on health system, 

patient, or disease-level characteristics 

 
9 



JAMA. Published online  March 23, 2015. doi:10.1001/jama.2015.2316 
10 



Available 
Interventions 
 
Randomization 
 
Assigned 
Interventions 
 
 
 
 
Population 

A B C 

AB BC AC 

A B C 

AB BC AC 

B C 

BC 

Evolution of a Platform Trial over Time 

A B C 

AB 
BC 

AC 

A B C 
AB 

BC AC 

B C 

BC 

Outcomes Outcomes Outcomes 

11 



Building a Platform Trial 
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Building a Platform Trial 
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Platform Trial 
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Potential Statistical Efficiencies 

• Adaptations 

– Response adaptive randomization 

– Enrichment 

• Statistical Innovations 

– Treatment heterogeneity models (“borrowing”) 

– Hierarchical Models 

– Maximally informative endpoints 
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Trial Simulation 

Assumed “reality” including 

population, accrual, efficacy, safety 

1000s of Virtual Trials 
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 In December 2013 Innovative Medicines Initiative (IMI) 

put out a call (53M) for building a platform trial for 

the prevention of Alzheimer’s 

 Public/Private Initiative 

 Longitudinal Cohort Study -> Randomized adaptive 

platform trial 

 Multiple agents in phase II setting 

– Meet biomarker target 

– Meet cognitive POC 

• Stratified by subgroups 

– Disease modeling 
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PoC Statistical Concepts: A double-blind, 

randomized, placebo-controlled, adaptive platform, 

Proof-of-Concept clinical trial of multiple 

interventions for the secondary prevention of 

Alzheimer’s Dementia in subjects from Preclinical to 

Prodromal stages of Alzheimer’s Disease 

Scott Berry 

Barcelona Global Assembly  

May 2016 
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Randomization 
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GBM-AGILE 

• “Using a Bayesian, statistically driven design 

and incorporating biomarkers to divide GBM into 

subclasses, GBM AGILE will more rapidly and 

efficiently test single agents and combinations of 

drugs, biologics, etc. Beyond increasing the 

numbers of agents tested and the speed of the 

screening process, effective therapies can 

progress quickly and more cost-effectively to 

“graduate” from GBM AGILE – and move on to a 

confirmatory phase 3 registration trial.”  
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Conclusions 

• Platform trial designs can be used to efficiently 

“explore” the effects of multiple treatments and 

combination or “multimodal” therapies 

• This may allow us to practically or more quickly 

demonstrate the benefits of multimodal therapies 

for brain disorders 

• Important efforts are already underway in other 

medical domains (e.g., oncology, critical care, 

infectious diseases) and in the treatment of 

Alzheimer’s dementia and glioblastoma 

multiforme 
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