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• R Shiny App BHM Basket
– support for design & analysis of basket trials in Oncology

• Basket trials in Oncology  

• Bayesian Hierarchical Model

• Go/No-Go Decision Making 

• Example: Basket trial with 7 cohorts and interim futility analysis
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Outline



Basket trials in Oncology



• Basket trial* 
– One experimental treatment 

– (Patients with similar genomic features) 

– Different disease types

• Questions
– Does the treatment work sufficiently?

– Can we identify cohorts with a promising effect?
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Basket Design

* Renfro and Sargent 2016



An R Shiny App to design and analyse basket trials in Oncology, 24.05.19, Anna Pöhlmann, Oliver Sailer 5

Example

2020 2021

Futility Analysis

Final Analysis

Recruitment stop if r < c

CRC

NHL

CCL

OC

CRPC

NSCLC

AML

Go/No-Go decision
based on BHM



Bayesian Hierarchical Model
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Basket Designs - Analysis Approaches

PoolingStratification

• Assumes independent cohorts
• Low precision

• Assumes the same underlying 
response rate in all cohorts

• Potentially large bias

Bayesian hierarchical model (BHM)
• Assumes exchangeability between cohorts
• Parameter of inter-cohort variation is considered to be random,

determines extent of borrowing



• Random cohort effect in terms of log-odds of response rate

• Likelihood

• Prior

• Implementation: R interface to JAGS, R2JAGS package

BHM adjusting for target rate (Berry et al. 2013)
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Exchangeability of log-odds 
after adjusting for target rates

Informative prior on inter-
cohort variability
(Neuenschwander et al. 2015)

𝑟𝑖|𝑝𝑗~𝐵𝑖𝑛(𝑝𝑗 , 𝑛𝑗)

𝜃𝑗 = 𝑙𝑜𝑔
𝑝𝑗

1 − 𝑝𝑗
− 𝑙𝑜𝑔

𝑝𝑗

1 − 𝑝𝑗

𝜃𝑗| 𝜇, 𝜏 ~ 𝑁 𝜇, 𝜏2

𝜇 ~ 𝑁(𝑚𝜇, 𝑣𝜇)

𝜏 ~ 𝐻𝑁 (𝑠𝜏)
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Implementation – Trial Analysis
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Implementation – Trial Analysis



Go/No-Go decision making



• Quantitative decision making to increase efficiency of drug development
(Lalonde et al. 2007)

• Statistical Go/No-Go criteria are predefined, quantifiable criteria to allow for 
decision making given the observed results in the trial

• Three outcome decision
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Go/No-Go Decision Making

Consider GoNo-Go

Go if P(D>c2)>𝛾2%NoGo if P(D>c1)<𝛾1%

D Treatment effect



• Aggregate by-cohort Go/No-Go decisions to arrive at overall decision
– E.g. overall Go if at least one cohort meets go
– E.g. overall No-Go if all cohorts are no-go 

• Calculate probability of making correct/false decisions under various scenarios

• Calculate average sample size, trial duration and time to overall decision

• Adjust design parameters to arrive at desirable operating characteristics
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Go/No-Go Decision Making
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Implementation – Planning before Trial: Data
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Implementation – Planning before Trial: Model
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Implementation – Planning before Trial: Decision
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Implementation – Planning before Trial: Operating Characteristics
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Implementation – Planning before Trial: Operating Characteristics
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Implementation – Planning before Trial: Operating Characteristics



Summary



• BHM Basket app supports design & analysis of basket trials

• Analysis of response rate in cohorts using BHM of Berry et al. 2013

• Provides operating characteristics under flexible scenarios
– Recruitment start, rate
– Cohort size
– Model parameters
– Assumed response rates
– Futility analysis
– Decision rule
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Summary



Berry SM, Broglio KR, Groshen S, and Berry DA (2013): Bayesian hierarchical modeling of patient subpopulations: 
efficient designs of phase II oncology clinical trials. Clinical Trials, 10(5), 720-734.

Chang W, Cheng J, Allaire JJ, Xie Y, and McPherson J (2018): shiny: Web Application Framework for R. R package 
version 1.2.0. https://CRAN.R-project.org/package=shiny.

Lalonde RL, Kowalski KG, Hutmacher MM, Ewy W, Nichols DJ, Milligan PA, Corrigan BW, Lockwood PA, Marshall SA, LJ 
Benincosa, et al. (2007): Model-based drug development. Clinical Pharmacology & Therapeutics, 82(1), 21-32.

Neuenschwander B, Wandel S, Roychoudhury S, and Bailey S (2015): Robust exchangeability designs for early

phase clinical trials with multiple strata. Pharmaceutical Statistics, 15, 123-134.

Renfro LA and Mandrekar SJ (2017): Definitions and Statistical Properties of Master Protocols for Personalized 
Medicine in Oncology. Journal of Biopharmaceutical Statistics 28(2), 217-228.

An R Shiny App to design and analyse basket trials in Oncology, 24.05.19, Anna Pöhlmann, Oliver Sailer 22

References



Questions?



Back-up
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Implementation – Trial Analysis
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Implementation – Trial Analysis
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Implementation – Planning before Trial: Data
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Implementation – Planning before Trial: Model



An R Shiny App to design and analyse basket trials in Oncology, 24.05.19, Anna Pöhlmann, Oliver Sailer 29

Implementation – Planning before Trial: Decision
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Implementation – Planning before Trial: Decision
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Implementation – Planning before Trial: Operating Characteristics
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Implementation – Planning before Trial: Operating Characteristics


