A multi-arm multi-stage design
for trials with no control arm and
all pairwise testing

Peter Greenstreet!*, Thomas Jaki?3, Alun Bedding#, Pavel Mozgunov?

10ttawa Methods Centre, Ottawa Hospital Research Institute, Ottawa, Canada; 2MRC Biostatistics Unit, University of Cambridge, Cambridge, UK; 3
Computational Statistics, University of Regensburg, Regensburg, Germany; “Alun Bedding Coaching and Consulting Ltd, UK

*pegreenstreet@ohri.ca
. The Ottawa | L'Hépital
4 W Hospital d'Ottawa

Ottawa Centre de méthodologie
Methods Centre d'Ottawa

The Qttuwu L}Hﬁpitﬂl Inspired by research.  Inspiré par recherche. Alatedwin Amies
Hospital d'Ottawa Driven by compassion. Guidé par la compassion. .
| uOttawa

o

J Research Institute Institut de recherche




Why multi-arm multi-stage all pairwise
(MAMSAP) trials

We are motivated by a trial studying treatments for sepsis. In this setting no
treatment exists for this severe disease due to a lack of resources. The motivating
example is a 4 arm 3 stage trial.

Other scenarios:

*  When multiple treatments are already established as the standard of care for a
condition.

* No treatment currently exists for a severe emerging infectious disease.

* The current standard of care has a small effect and has tolerability issues.
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MAMSAP Design
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Boundaries
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Finding boundaries and sample size

« The boundaries are found to ensure control of the type | error
across the entire trial at level a, specifically we control the
familywise error rate (FWER).

« The sample size is found to ensure the power under the least
favourable configuration (LFC) of finding the clinically relevant
treatment is greater than 1-f3.
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Results

Design FWER Power Max(N)
E(N|Null)
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Separate Trials

FWER controlled separate trials
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Conclusion

 For the trial studied, the MAMSAP design yields the lowest
required maximum and expected sample size whilst controlling
the FWER and power.
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