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PRECISION MEDICINE ?? 

    



    

• Personalized Medicine: 

• standard of care / evidence based medicine 

• patient specific characteristics 

• medical experience 

 

• Precision Medicine Research: 

• research to better define cohorts of patients who 

will benefit from specific treatment strategies 
(David Magnus, MD; Stanford Center for Biomedical Ethics (School of 

Medicine)) 

• not “N of 1”  
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PRECISION MEDICINE RESEARCH USES 
BIOMARKERS TO DEFINE COHORTS 

• Still use tumor site, tumor histology, stage, 

underlying organ function, prior treatment, etc. 
 

• Consider tumor DNA, RNA, protein, tumor 

environment  

• challenges in establishing biomarkers to assess these tumor 

features 

• develop companion biomarkers 

 

• Defining the appropriate cohort (target population) 

is part of the Phase II stage of development   

• single new agent or combination or regimen 
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MULTI-COHORT TRIAL DESIGNS 

• Defining tumor groups that will respond to the proposed 

treatment 

 

• Phase II trial trials – signal seeking / evidence of anti-

tumor activity 

• sufficient clinical activity to allow transition into Phase III 

 

• Basket Trial: focus is on a drug and its target  

• agnostic of anatomical site and histology 

 

• Umbrella Trials: focus is on cohorts within a diagnosis 
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  Example of Basket Trial:   NCI Molecular 
Analysis for Therapy Choice (MATCH) 

 

• Multiple Basket Trials 

• Each molecular subgroup is matched to a targeted agent 

• Master protocol for screening & genetic sequencing, and 
then common CTEP template for each subgroup 

 

• Subgroups can be added or deleted without affecting 
others 

• Will consider combinations in the future 

 

• Initial design will enroll 35 patients in each subgroup 
which will be expanded to 70 in selected subgroups– no 
interim analysis 

 

• Anticipate about 50 subgroups 
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NCI MATCH TRIAL – CURRENTLY 
OPEN (BASKET) SUBGROUPS 
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Example of Umbrella Trial:   SWOG S1400 for 
Squamous Cell Carcinoma (SCC) of the Lung 

 

• Rationale for multi-cohort master protocol 

• Homogeneous patient population and consistent 

eligibility from cohort to cohort 

• Common broad-based NGS screening platform 

• Each cohort is independent 

• Can add and drop cohorts 

• Phase II/III design allows rapid drug/biomarker 

testing for detecting “large” effects 

• Designed to bring safe & effective drugs to patients 

faster / expedite FDA drug-biomarker approval 

CC
Roy S. Herbst, David R. Gandara, Fred R. Hirsch, et al. Lung Master Protocol (Lung-MAP)--A Biomarker-Driven 

Protocol for Accelerating Development of Therapies for Squamous Cell Lung Cancer: SWOG S1400. Clin Cancer 

Res 2015:1514-1524. 

 



 



The trial was modified from a phase II/III trial to one that includes both phase II and phase III substudies. The 

phase II studies allow investigational agents to be evaluated in single-arm trials. 

http://www.lungcancernews.org/2018/06/01/the-lung-master-protocol-results-and-updates/ June 2018 
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LUNG MASTER PROTOCOL TRIAL  
(LUNG-MAP) - RESULTS 

       



LUNG MASTER PROTOCOL TRIAL  
(LUNG-MAP) – CURRENT STATUS 

      



  
NCI-MATCH - Basket 

• Independent cohorts  

• Can add and delete cohorts 

• Adaptive design – can expand  

• Common genetic profiling 

• Potential drugs based on 

genetic  results 

• Many solid tumors, lymphoma 

• No other therapeutic options 

• No randomization 

• Single agents  

• Signal seeking 

    LUNG-MAP - Umbrella 

• Independent cohorts  

• Can add and delete cohorts 

• Adaptive design – go to Phase III 

• Common genetic profiling 

• Potential drugs based on genetic 

results 

• Lung: squamous cell carcinoma  

• 2nd line therapy 

• Randomization (in initial design) 

• New agent added to backbone  

• Evidence of improved outcome 
     



VARIATIONS OF MULTI-COHORT TRIALS 

• Adaptive randomization (probability of assignment to an arm depends on 

outcome of previous patients – overall and within biomarker signature) 

• Bayesian methodology 
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CLINICAL PHARMACOLOGY & 

THERAPEUTICS.  86: 97-100 (2009)  

| www.nature.com/cpt 



I-SPY 2: ADAPTIVE  RANDOMIZATION 

     

AC= anthracycline + cyclophosphamide 
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I-SPY 2: RESULTS 

Neratinib: tyrosine kinase inhibitor, an irreversible inhibitor of the ErbB and the human epidermal growth 

factor receptor (HER) kinase family (epidermal growth factor receptor, HER2, and HER4). 
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VARIATIONS OF MULTI-COHORT TRIALS 

New drug alone or added to backbone in a limited number of 

tumors (by anatomic or histologic type or other feature) 

• An “indication seeking” design 

• Multiple independent Phase II trials of a priori defined 

cohorts 

• Underlying hypothesis:  drug is effective in many tumor 

types 

• May design to assess overall activity, as well as in 

individual cohorts (hierarchical modeling) 

• Example:  a new specific checkpoint inhibitor in lung, 

breast, bladder, lymphoma  

     CC



VARIATIONS OF MULTI-COHORT TRIALS 
PHI-77:  A Phase I Trial of Osimertinib and Necitumumab After Prior 

EGFR-TKI: Focus on T790M Negative and C797S Positive EGFR Mutant 

NSCLC 

- Jonathan Riess, PI 

- Phase I trial with 4 expansion cohorts 
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THANK YOU!! 

• CCC Leadership:  Drs. Gandara, Lara, Lenz, Morgan, 

Newman 

• CCC Operations / DCC:  Ms. Calcanas-Perez & Ms. 

Khoo 

• All the CCC Clinical Trialists 

• All the patients (trial participants) 

• COH Statisticians:  Drs. Blanchard, Frankel, Longmate, 

Chris Ruel, and Nora Ruel 
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