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CLINICAL DIAGNOSTICS

HEALTHCARE DECISION MAKERS & INFLUENCERS

Fanlly Sq:purt

Patients make dec s ions in
consultation with their

doc tors. But are influencead
by their howed ones to seek
more nformrmaton and
sometimes ae encouaged
o sesk medical adwvice in the
first place. Patients and their
support groups play a strong
mile in healthc ae decision
rakinig.

MEA Irsights

Doctors &

Medical Groups

Doctors directhy make and
s rongly influence medical

decisions for their patients.

Howewer, med ical groups
often act in concert to
provide improwved patient
oulcomes and share

l=arnings across the practice

Clinical Practice
Setting Bodies

Lamge clinical pracbce setting
bodies such as the National
Comprehensive Cancer
Network sere o provide
collec tive best practices
among (for exarple)
ulogists as they seek o
sCmeen proskate cancer.
These bodes strongly
influence healthcare
decisions.

{Imuance)

Insurance companies are
anather strong nfluence in
the healthcare decision
making process. If patients
are unable to afford
medication, procedures o
medical devices because
theny are not covered or don't
offer great coverage - patents
may not seek the medical
solution they need.

O 000

Regulatory
Bodies

Regulationy bodies set
standards for how drugs and
medical devices should
behave and what should
happen when it perfoms
oulside expec tations.
Rexgulatory bodies influence
both payors and doctors in
their dec sion making
pIOCess,
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Two Distinct Eras of Compute Usage in Training AI Systems

Petaflop/s-days
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How medical Al devices are evaluated:

limitations and recommendations from an

analysis of FDA approvals

A comprehensive overview of medical Al devices approved by the US Food and Drug Administration sheds new
light on limitations of the evaluation process that can mask vulnerabilities of devices when they are deployed

on patients.

Eric Wu, Kevin Wu, Roxana Daneshjou, David Ouyang, Daniel E. Ho and James Zou

edical artificial-intelligence (AI)

algorithms are being increasingly

proposed for the assessment and
care of patients. Although the academic
community has started to develop
reporting guidelines for Al clinical trials'~,
there are no established best practices
for evaluating commercially available
algorithms to ensure their reliability and
safety. The path to safe and robust clinical
Al requires that important regulatory
questions be addressed. Are medical
devices able to demonstrate performance
that can be generalized to the entire
intended population? Are commonly
faced shortcomings of Al (overfitting to
training data, vulnerability to data shifts,
and bias against underrepresented
patient subgroups) adequately quantified
and addressed?

In the USA, the US Food and Drug

Administration (FDA) is responsible for
approving commercially marketed medical

Chest

£

Breast

R

HER EEHOO0000000000000
Had | HHHEEEEEEEEENNEEEEEN
Q O

mutpe!| IENEEEE NN N0000000000
. 00000000000000000000
| 00000000000000000000

£ 13 Chest
R 15 Breast
% 17 Hear
G# 25 Head
{60 Multiple/other

@ 37 wutti-site reported
O 4 Prospective studies
[l 54 High risk (3 and 4)
@ 76 Low risk (1 and 2)

130 Total devices

Fig. 1| Breakdown of 130 FDA-approved medical Al devices by body area. Devices are categorized by
risk level (square, high risk; circle, low risk). Blue indicates that a multi-site evaluation was reported;

otherwise, symbols are gray. Red outline indicates a prospective study (key, right margin). Numbers in
key indicate the number of devices with each characteristic.
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International Medical
Device Regulators Forum

Artificial Intelligence Medical
Device(AIMD) 16t Meeting

2021.07.08.

Ministry of Food & Drug Safety, South Korea
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MLMD Definitions Task Force
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Mr David Wotton
Therapeutic Goods Administration, Australia



AL =2E pH==t 2SS

Local VS Global Model Change
Global Change Local Change

model-server model-server

model sync

v \ 4 v

local model a local model b local model ¢

local model a local model b local model ¢
local models change server model deployed locally,
in synch with server model then local models are trained

with their own data
Figure 1 Global and local model change
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Change it
Dynamics
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1 Locked \::I
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The manufacturer analyzes and controls model changes
and decides on updates for release to the market, The
Elobal madel, i.e. the model at the manufacturer site,
may learn ‘offline’ from real world data on the market.

The local medel does not change during use, but the
user can optivnally select the appropriate working point

Manufacturer

change

o hestmineg

Health Environment

eratin int han,
locked op fing point change

Munidnchirer
Assm
/ Learns in the field
The local model is updated without explicit )
Continuous manufacturer or user interaction change change opersting point change
‘ Ch ange , wuaph leer g, erigh nrmasg
T lening ‘1'““: Optionally the user can select the appropriate working
\ point during health or clinical use. Sat
The local model learns ‘offling’ from real-world data
ASSESS. peneraled through health or clinical use, A human, such
as a healthcare professional, service engineer or
patient, analyzes and controls the changes to the local
. Y model ‘in the backend’, befare putting a now state of N .
Discrete ] the local model inta health or clinical use, returning to a change change locked operating point change

3 IL Change )

APRLY thenuph lagrrans  CURATE

maiincturer
[

previous slale or reselling il Lo the factory defaulls, This
kind of change is for example used to calibrate the
maodel ta changing data inputs or clinical practices at
the user site. The local medel changes in the backend’,
but uses a locked’ state in health or clinical use.
Cptionally the user can select the appropriate working
point during health or clinical use.

W i

Uhru g bee -riny

[ sctJ
hackend health
use

Figure 3 lllustration of locked, continuous and discrete change in relation to placement on the

market.



Intentional
user-initiated
substantive
change

{4a) A manufacturer develops an Al-based device and
places it an the market.

The user intentionally changes the local model in a way not
allowed by the manufacturer’s change control plan, either

envelope (a.k.a. change boundaries, pre-specifications)
{2} while not complying with the manufacturer's Algorithm
Change Protocol

Lacr inisare

manufacturer its supplier.

S {4c) If the user is an EU health institution having trans-
Manuacturce formed the device for in-hause use purpases anly, then the
health institution is an in-house manufacturer subject to
EU MDR/IVDR Art. 5(5).

{4d) If the user does not place the device on the market,

is not a health institution that changes the device for
in-house use-only, then the user is misusing the device and
not subject to medical device regulation.

pre-market;

Manufacturer

by making the change
{1) beyond the manufacturer’s pre-determined change ' .' I

Substantive
Change (4b) I the user places the transformed device on the
tecarhlene! market, than the user is subject to manufacturer require- change
'CH rnira . N . - . P - o o
Veughlerties - CUTMIE ents of the medical device legislation, with the original theaugh ba-ing

placed
on the market

.l

backend health
use

Health Environment

(a) placed on the market (b} placed on the market

ierinizated

operating pa nt change

# el LalliolL o)
locked ThroLEh leammir, ’
!

|
| (c) put into service
, by and within (EU) health institution

(d) placed on the market and used by regular user

“1cJahlea-ring

backend

usar-1itiazed
nperating point crznge

* locked Ui zugh e i

11700 gh leaiming

regular user

Figure 4 lllustration of substantive change initiated by the user. The user is either another manufacturer (4b), an EU-based

health institution (4c) or a regular user (4d).
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VALIDATION

ML Model Development Medical Devices Development

DATASET

Training Dataset Validation Dataset Testing Dataset

k | |
| I )

Design
Process

| TRAN VALIDATION TEST
l l l Verification

Train multiple Models Validate Models Evaluate Model
Evaluate the model based on various Medical
(e.g. Logistic Regression, Tune Hyper parameters and metrics edica
Decision Trees, KNN) Select the Best Model (e.g. Confusion Matrix to evaluate the final Device

(e.g. Logistic Regression) performance of the selected Logistic
Regression Model) Validation -

mindflovy

Data Curation or Model Tuning ZHA™Ol =S7{o| AAl Y X 39| =9l
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SaMD Working Group

IMDRF/SaMD WG/NI0OFINAL:2013

International Medical
Device Regulators Forum

Final Document

Title: Software as a Medical Device (SaMD): Key Definitions
Authoring Group:  IMDRF SaMD Working Group

Date: 9 December 2013

Despina Spanou, IMDRF Chair

This document was produced by the International Medical Device Regulators Forum. There are
no restrictions on the reproduction or use of this document; however, incorporation of this
document, in part or in whole, into another document, or its translation into languages other than|
English, does not convey or represent an endorsement of any kind by the International Medical
Device Regulators Forum.

Copyright © 2013 by the International Medical Device Regulators Forum

A IMDRF International Medical
Device Regulators Forum

“Software as a Medical Device™: Possible Framework for
Risk Categorization and Corresponding Considerations

Authoring Group: IMDRF Software as a Medical Device (SaMD) Working Group
18 September 2014

This document was produced by the International Medical Device Regulators Forum.
There are no restrictions on the reproduction or use of this document; however,
incorporation of this document, in part or in whole, into another document, or its
translation into languages other than English, does not convey or represent an
endorsement of any kind by the International Medical Device Regulators Forum.

Copyright © 2014 by the International Medical Device Regulators Forum.

IMDRF/SaMD WG/N12FINAL:2014

Final Document
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Jeffrey Shuren, IMDRF Chair
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FINAL DOCUMENT

International Medical Device Regulators Forum

Title: Software as a Medical Device (SaMD): Application of Quality
Management System

Authoring Group: IMDRF SaMD Working Group

Date: 2 October 2015

-

T T

Toshiyoshi Tominaga, IMDRF Chair

This document was produced by the International Medical Device Regulators Forum.
There are no restrictions on the reproduction or use of this document; however,
incorporation of this document, in part or in whole, into another document, or its
translation info languages other than English, does not convey or represent an
endorsement of any kind by the International Medical Device Regulators Forum.

Copyright © 2015 by the International Medical Device Regulators Forum.

IMDRF/SaMD WG/N41FINAL:2017

) IMDRF 52722 o

Final Document

Title: Software as a Medical Device (SaMD): Clinical Evaluation
Authoring Group: Software as a Medical Device Working Group

Date: 21 September 2017

.
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J. Patrick Stewart, IMDRF Chair

This d was produced by the International Medical Device Regul Forum. There are
no restrictions on the reproduction or use of this d however, incorporation of this
document, in part or in whole, into another document, or its translation into languages other than
English, does not convey or represent an endorsement of any kind by the International Medical
Device Regulators Forum.

Copyright © 2017 by the International Medical Device Regulators Forum.
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