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As a clinical trial progresses, data accumulates (with new participants)

• Could conduct a significance test after each additional observation becomes available,
or at other steps

• Why?

– Ethical:

– Statistical:

• A special case of multiple hypothesis testing

• The most recent solutions tend to look at how to:

Interim analysis (group sequential methods)

• Careful planning at design stage will protect:

• Final analysis conducted at some level α, so sample size requirements are generally

than in fixed sample size studies

• Stopping Rules: (many others exist)

– Pocock

– O’Brien-Fleming

– Lan-DeMets

• Software implementation:

– SAS:

– R:



Most α-spending functions focus on

Lan-DeMets α-spending function

• k total analyses planned

• Analyses assumed roughly equally spaced

• Let t be information fraction at a given interim analysis

• Plan to “spend” αi at interim analysis i to preserve overall α

• Test at information fraction t is conducted at level
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where

Φ(1.96) =

and

Φ−1(0.05/2) =

Adaptive allocation

• As evidence accumulates, may change proportion of new subjects assigned to a partic-
ular group

• Bayesian methods exist to allocate new participants to treatment groups based on
outcomes (interim analyses) of previous patients

• Rules often called “Bayesian adaptive designs”

Additional reading: Jennison C and Turnbull BW (2000), Group Sequential Methods with
Applications to Clinical Trials. Boca Raton: Chapman and Hall.


