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Recently, various medical device programs (software as a medical device: SaMD) utilizing artificial
intelligence (AI)-based on machine learning have been developed, and the many SaMDs, especially
for image diagnosis support, have been approved for their marketing. In the United States, many Al-
based SaMDs have been approved by the FDA since 2018; however, their real approved number that
fully leverage the characteristics of deep learning for their intended use remains unclear but may be
limited. To promote their research and development, Japan established a legal framework by
expediting the approval of performance improvements through their post-market training.

In actual implementation, it is necessary to link the post-market training process with
performance evaluation processes tailored to the characteristics of the post-market training process.
Previous our research on post-market training processes has shown that there is no uniform method
for optimizing the annotation of data used in post-market training, and that it is necessary to modify
the method according to their actual clinical usage. Additionally, while data characteristics and the
target population for data collection are important depending on the clinical usage, there is a risk that
the data used in post-market training may unintentionally differ in nature from the test data used at
the time of market approval process, which could compromise the reliability of the performance
evaluation. However, it is also necessary to perform research contributing to the performance
evaluation process during post-marketing training to develop adequate process for accepting post-
marketing training for Al based SaMD.

Therefore, this research has been done to obtain results that contribute to the establishment of a
regulatory environment necessary for the rapid social implementation of Al-based SaMDs by fully
utilizing the performance changes and improvements (post-market training) associated with the
addition of training data, which is a characteristic of machine learning algorithms that have been
developed in recent years. In addition to conducting investigative research on Al-based SaMDs, we
conducted simulations using mock Al-based SaMDs mimicking real market approved SaMDs.

As results of the simulations, several factors which influence performance changes via post-market
training of the mock Al-based SaMD have been identified, and some of them may influence them
regardless of medical image type. It has been also revealed that a deterioration in their performance
on test data prior to post-market learning occurs by “catastrophic forgetting” depending on the type
of data used. In addition, we have found that bias may be introduced in SaMD using some type of
machine learning algorithm by the repeated-use of test data for evaluating performance after its post-
market training by another simulation. We have also found a possible method to ease an effect of
“underspecification”, which is useful to design appropriate process for evaluate actual performance of
Al-based SaMD.

However, discussion in collaboration with industry, regulation, and academic members has
revealed necessity of more mature results utilizing various type of Al-based SaMDs if possible, in
order to develop guidance how to perform post-market training including appropriate performance
evaluation process for Al-based SaMD, suggesting huge demand for continuing the research and
acquiring further knowledges for drafting the guidance for rapid social implementation and
development of Al-based SaMDs.



