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PMDA Science Board Report on CM&S

» Published March 2021
» Not intended to be a mandatory document

» Scope
« How emerging CM&S applied to medical devices?

« CM&S as a medical device
« CM&S for a part of device evaluation

« What CM&S factors impact in regulatory science?
 How far CM&S will change medical devices?

https://www.pmda.go.jp/files/000240657 .pdf
(in Japanese)




CMA&S as a Medical Device

» Examples

FFRq1 (Fractional Flow Reserve)
Radiation dose simulator

» Errors directly impact patient efficacy / safety.

: @ Radiologist induced error
Coronary CT angio
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CM&S impacts for Regulatory Science

» What extent interpolation & extrapolation of
CM&S applicable?

» What extent uncertainties in CM&S impact?
» CMA&S to validate experiment?

» How can we use digital evidence in medical
device evaluation?

CM&S in machine learning: Surrogate model?

How we assess the credibility of CM&S?

Uncertainty Quantification (UQ)

A
) ) )
s DI



Credibility of CM&S

» Equations (model) credibility
* Theoretically deducted?
« Experimentally fitted?

» Input/evidence credibility
 Directly obtained from subject in focus?
* Indirectly obtained from surrogate subject?
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Model /| Evidence Matrix

Deductive model Experimental
model
- Examples Diffusion equation  Least square fitting
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Interpolation & extrapolation

A) Extrapolation may be discussed quantitatively.
« Reduced N of evidence?

B) Extrapolation can be discussed if stability of
simulation demonstrated and agrees evidence.
C) Extrapolation might be discussed.
D) Extrapolation might be discussed but limited to
subjectively.
« Clinical validity may be
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Digital evidence, surrogate model

» As a tool to discuss credibility of experiment
« Sensitivity against disturbance.

» CM&S with machine learning
« CM&S — ML: reinforcement learning to add learning
« ML — CM&S: surrogate model to reduce computation

» Regulatory science should prepare for such
uses of CM&S
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