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Case Studies of Medical Device Clinical Trials
using Bayesian Statistics

(Executive Summary)

Takashi Suzuki, Ph.D., Senior Researcher
Medical Device Strategy Institute

Bayesian statistics are referred to in 21st Century Cures Act as key player to realize shorter
or smaller clinical trial of breakthrough devices. US Food and Drug Administration (FDA) pub-
lished guidance “Guidance for the Use of Bayesian Statistics in Medical Device Clinical Trials” in
2010, and number of premarket approval (PMA) submission using Bayesian statistics is increas-
ing in this decade.

This paper investigates fourteen PMA submission cases from FDA's publicly available in-
formation, which uses Bayesian statistics in clinical trials to provide evidences of effectiveness
and safety, and demonstrated how Bayesian statistics are used in the clinical trials and what
benefits are brought to the cases by adopting the new methodology.

Surveyed cases are mainly from implanted devices in orthopedic area and therapeutic de-
vices in cardiovascular area, and are roughly classified to three groups; 1) Bayesian statistics are
used instead of conventional frequentist statistics, 2) multiple data fuses from historical clinical
trials and registry database, and 3) clinical trial is early terminated.

Potential merits in clinical trials, which come from Bayesian statistics, are as follows; number
of patient registration is reduced by fusing other clinical trial data, clinical trial is terminated earlier
in conjunction with adaptive design. These two merits can reduce the cost of clinical trial by re-
ducing the size and time period. In addition, shorter and smaller clinical trials are ethical because
number of patients assigned to futility or hazardous group in randomization process can be min-
imized. Other potential benefits are intuitive understanding of analytical results unlike the rejection
of null hypothesis in frequentist, flexibility to missing data, and exact analysis which frequentist
can only approximate.

Bayesian statistics compare probability distribution of success rate, adverse event rate, and
so on. This approach is completely different from conventional frequentist method. Deci-
sion-making rule must be designed at the clinical trial design stage.

Bayesian statistics in clinical trials are not so common in medical device field compared to
pharmaceutical field. Communication and consensus building among regulators, sponsors, clini-
cians, statisticians, and other stake holders, are necessary for wide spread of Bayesian statistics.

This research paper is intended to be a material for research and discussion. It may be cited and discussed for research
purposes, but any damage or loss caused by citing and/or discussing and/or referencing it is not compensated by the author,
Japan Association for the Advancement of Medical Equipment, and/or the Medical Device Strategy Institute. The opinions
and/or ideas described in this research paper are the author’s and do not represent the official views of the Japan Association
for the Advancement of Medical Equipment and/or Medical Device Strategy Institute.This is an Executive Summary. The full
text is distributed to supporting members of the Medical Device Strategy Institute.
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