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What is a basket design? 

• Phase II 

• Multiple histologic types of cancer 

• Eligibility based on common genomic alteration 

• One treatment regimen 

• No control group 



Variations 

• Basket designs for different drugs embedded in common tumor 
characterization infrastructure 
• Each drug has a different genomic alteration for patient selection 

• Patient triaged to drug based on genomic alteration 

 

• In addition to histologic differences in patients, there may be variants 
of the genomic alteration used for eligibility 

 

• Randomization to control group 

 





Objective 

• Identify the histologic types for which the drug is active in patients 
with the genomic alteration  



For drugs targeted to altered or amplified 
target 

•Basket designs make more sense than the traditional 
histologically specific phase II designs for exploratory 
trials 



Endpoint 

• Tumor response 

• Stable disease > 6 months 

•Durable tumor response 



Current basket trials are sized 

•As single phase II trial ignoring the multiple 
histological types 

 

•As a separate phase II trial for each histological type 

 

•Newer designs 



New Designs for Basket Trials 
• Leblanc et al. (2009) 

• Separate Simon 2-stage designs for each histology.  

• Interim futility analysis for pooled population. 

• Cunannan (2017)  
• Two-stage design. Interim analysis uses test of interaction to decide whether to 

pool histologies or to have adequate separate accrual for each histology 

• Simon et al. (2016) 
• Bayesian basket design 

• Prior and posterior probabilities of H0 that all histologies are similar in sensitivity 
vs H1 that histologies are independent in their sensitivities. 

• Continual re-assessment of activity of each histology weighted by posterior 
probabilities 













Shiny Baysian Basket Design App 

• https://brpnci.shinyapps.io/main/ 

https://brbnci.shinyapps.io/BasketTrials/


Observed response rate Posterior 
prob of 

homogeneity 

Posterior prob of activity 

Stratum 1 Stratum 2 Stratum 3 Stratum 1 Stratum 2 Stratum 3 

6/20 3/10 1/5 .67 .99 .97 .83 

6/20 3/10 0/5 .35 .99 .95 .44 

1/20 3/10 0/5 .08 .04 .86 .13 

1/20 3/10 1/5 .09 .07 .89 .49 

1/20 3/10 2/5 .10 .11 .92 .86 

λ=.33, γ=.33, plo=.05, phi=.25 



λ=.33, γ=.5, 
plo=.05, phi=.25 



λ=.5, γ=.33, 
plo=.05, phi=.25 



Basket clinical trial of vemurafinib in non-melanoma tumors 
with V600 BRAF mutations 

NSCLC Colorectal Colorectal 
With 

Cetuximab 

Cholangio Ca ECD/LCH Anaplastic 
thyroid 

Glioma MM PXA Other 

Response 
rate 

8/19 0/10 1/26 1/8 6/14 2/7 0/8 0/5 3/4 3/14 

Posterior 
prob of 
activity 

.97 .063 .003 .26 .95 .58 .10 .21 .90 .40 

ECD=Erdheim-Chester disease; LCH=Langerhans cell histiocytosis 
PXA=Anaplastic pleomorphic xanoastrocytoma  λ=.33, γ=.5, plo=.15, phi=.35 



Options for Exploratory  Confirmatory 
Transition 

1. For active histologies with high prevalence, conduct 
separate enrichment trials  







Options for Exploratory  Confirmatory 
Transition 

2. Pool active histologies with low prevalence and 
conduct single multiple histology phase III trial 

• Possibly histology specific control arms  or  physicians’ choice 
control arm 

• Trial sized and analyzed in histology pooled manner 



Patients with tumors of 
multiple histologic types, 
one genomic alteration

Evaluate each 
histologic type in 

Basket design

Off 
study

Pool active histologic 
types and randomize

Test drug

Histologic 
type specific 

control

Compute posterior probability of 

activity for each histologic type.

Posterior probability > p*

yesno

Phase II/III Basket Design 



Options for Exploratory  Confirmatory 
Transition 

3. If drug sensitivity is homogeneous across histologies 
and drug is approved for some histology, consider 
extending indication to all histologies for which no 
effective treatment exists 
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Abstract

Although randomized trials provide the most reliable evidence of a drug's safety and efficacy, there are

situations where randomized trials are not possible or ethical. In this article we discuss when and how single

arm trials can be used to support full approval of oncology drugs. These include situations in which an

unprecedented effect on tumor response is observed in a setting of high unmet medical need, clinical trial

patients have been well characterized, enabling a target population to be clearly defined, experience exists in

a sufficient number of patients to allow adequate assessment of the risk:benefit relationship, and a proper

historical context can be provided for analysis. We also discuss how response rates might be considered

predictive of longterm outcomes or clinically meaningful in and of themselves in certain contexts.
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