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Intro: clinical trials

⚫ Clinical trials 

− studies examining the effects of medical treatments on living beings 
(usually humans)

− participants are usually accrued over time

− ethical considerations
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⚫ Endpoint

− the outcome variable

⚫ Arm

− treatment group

⚫ Randomization

− random allocation of participants to arms

⚫ RCT

− randomized controlled trial

Intro: clinical trial jargon
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⚫ Predetermined sample size

⚫ No analysis until all data collected

Intro: fixed-sample designs (FSD)
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⚫ Analyze data from an 
ongoing trial

⚫ Early stopping for 
efficacy or futility

⚫ Sample size depends 
on the data

Intro: group sequential designs (GSD)
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Intro: FSD vs GSD 
or: how I learned to stop worrying and accept the null 
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Intro: GSD jargon

⚫ Look

− analysis of the data to-date

⚫ Expected sample size (ESS)

− average sample size if the trial were to be repeated

⚫ Maximum information

− Fisher information of the parameter estimated for the test, calculated at the 
maximum sample size

⚫ Information fraction

− fraction of the maximum information that has been collected when a look is 
performed; proportional to sample size

⚫ Information ratio

− ratio of the maximum information (sample size) of a GSD
to the information (sample size) of an equivalent FSD
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Treatment is effective

Intro: GSD in action
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Intro: GSD theory

Test statistic 𝑍𝑘  is calculated using all observations through look 𝑘 

(𝑍1, 𝑍2, … , 𝑍𝐾) is multivariate normal with

where information fraction 𝐼𝑘 = 𝑛𝑘/𝑛𝐾

Cov 𝑍𝑗 , 𝑍𝑘 =
𝐼𝑗

𝐼𝑘
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⚫ gsbounds

− calculate stopping boundaries & information ratio

⚫ gsdesign

− calculate stopping boundaries & sample sizes

− calls power and gsbounds under the hood

gs commands
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gsbounds: syntax
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gsbounds: syntax
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gsbounds: output
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gsbounds: graph
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gsdesign: syntax
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gsdesign: syntax
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gsdesign: output
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Thank You!



22

⚫ Overview of features

− https://www.stata.com/new-in-stata/group-sequential-designs/

⚫ Video overview

− https://youtu.be/hO2qW1NLrMk?si=zu1-02rrzzkOw41E

⚫ Documentation

− https://www.stata.com/manuals/adapt.pdf

⚫ Power and sample size calculations

− https://www.stata.com/features/power-and-sample-size/

Resources
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