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Description of Session:
SCT 2022 Invited Session Abstract Submission
Title: Developing Adaptive Trial Designs: A Collaborative Process Balancing Statistical Efficiency with Clinical
Importance
William Meurer, MD, University of Michigan Byron Gajewski, PhD, University of Kansas Medical Center Jonathan
Beall, PhD, Medical University of South Carolina Discussant: Gregory Campbell, PhD, GCStat Consulting LLC
Written description of session, including focus, content, timeliness, appeal, and relevance to the theme, as well as
specific titles for each speaker's talk (if applicable) 1000 word limit: Adaptive designs are becoming increasingly
more popular, yet many trialists are not privy to the extensive development process. The SIREN network has
experience developing adaptive designs in a number of disease areas. These designs are the result of a concentrated
collaboration between clinical and statistical colleagues, working to balance the potentially competing objectives of
statistical efficiency and clinical relevance. Our session will focus on three clinical trials which have been developed
for implementation within the SIREN network. Each speaker will spend 15-20 minutes describing the development
and design of their respective trial. Dr. Campbell will provide a unique perspective on the scientific and regulatory
science aspects of this design process.
Speaker 1 - William Meurer, MD, University of Michigan Dr. Meurer will provide an overview of the Influence of
Cooling Duration on Efficacy in Cardiac Arrest Patients (ICECAP) clinical trial. ICECAP is a multicenter,
randomized, adaptive allocation clinical trial to identify the optimal duration of induced hypothermia for
neuroprotection in comatose survivors of cardiac arrest. The ICECAP protocol was developed as part of the Adaptive
Designs Accelerating Promising Trials Into Treatments (ADAPT-IT) project – a collaboration between academic
investigators now involved with SIREN, NIH scientists, and the Food and Drug Administration. Since hypothermia is
an aspect of standard care, this is a novel comparative effectiveness study that is also confirming efficacy by
establishing evidence of dose response. The development process led to many iterations and refinements in the design
to balance potentially competing goals: estimating the relationship between cooling duration and good neurological
outcome and treating as many patients as possible near the best duration.
Speaker 2 – Byron Gajewski, PhD, University of Kansas Medical Center Dr. Gajewski will provide an overview of
the Hyperbaric Oxygen Brain Injury Treatment Trial (HOBIT) clinical trial. HOBIT is a multi-center, randomized,
prospective adaptive clinical trial evaluating the most effective hyperbaric oxygen treatment paradigm for severe
traumatic brain injury. The initial design proposal focused on a binary outcome that treated each of the seven novel
arms as separate Binomial models. However, clinical and statistical reviewers at NIH study section recommended we
improve trial efficiency with a dose-response model. This led the HOBIT trial team to consult with an emergency
physician familiar with quantifying oxygen toxicity units to each level of hyperbaric chamber dives. In-depth
discussion between clinicians and statisticians led to a dose-response approach. The design now uses a dose-response
model that improved efficiency over the separate Binomial model using the science of hyperbaric oxygen chambers.
Speaker 3 – Jonathan Beall, PhD, Medical University of South Carolina Dr. Beall will provide an overview of the
Ketamine for Established Status Epilepticus Treatment Trial (KESET) clinical trial. KESET is proposed as a
multicenter, randomized, adaptive trial designed to determine whether the addition of low- or high-dose ketamine
(KET) to levetiracetam (LEV) is more effective than LEV alone for status epilepticus (SE). The initial design
proposal focused on a composite outcome which is a graded scale ranging from 1 to 5 assessed during the 60 minutes
following study drug initiation. The clinical preference for the ordinal outcome caused statistical challenges due to its
expected distribution, with subjects being most likely to score in two non-adjacent categories. This precluded the use
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expected distribution, with subjects being most likely to score in two non-adjacent categories. This precluded the use
of common parametric approaches, and non-parametric approaches required large sample sizes. To compromise
between statistical efficiency and maintaining use of the ordinal outcome, we developed an adaptive design which
uses the expected score as a means of comparison.
Discussant – Gregory Campbell, PhD, GCStat Consulting LLC Dr. Campbell is former Director of Biostatistics at the
Center for Devices and Radiological Health at the US Food and Drug Administration. Dr. Campbell will provide a
unique perspective on the scientific and regulatory science aspects of this design process. He will provide additional
experience and identify therapeutic areas and environments that are particularly well suited to the additional up front
work required to design and implement adaptive designs.
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