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Al Product Journey

4 key phases and 15 process steps to impact patient care

Focus on real solutions to
real cinical problems

Use QM to conduct
independent clinical
validation

Obain FDA clearance

on proven ‘indications
s for use’
’ comuon wravExT . - _— Integration into
A « o, I oo o I e 2 S e
-, REGULATION continuously monitor
outcomes

Through investment and support of industry partners, MGB has built an Al ecosystem that supports all aspects of the
Al product lifecycle for our institution and collaborators
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Differentiated Product Development Capabilities
Emphasis on Product Design and Quality Considerations
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| [ Product Design & Market Fit Data Curation & Annotation Al Product Development

Core Assets & * Access to clnical ecosystem and sub-specialty expertise  + Clinical data assets & infrastructure. * MLmodel development & engineering
Capabilities + Seasoned product managers . Expertise d .
* Quality Management System (IS0 9001:2015) toolin * Quality Management System

* Quality Management System
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CRO Activities Tailored to Meeting Demands of Evolving Market
Services to Support Pre- and Post-FDA Clearance Activities
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| ] Pre FDA clearance Post FDA clearance

Core Activities Regulatory & Val

ion Strategy Performance Assessment & Reader Study. Clinical Impact & Surveillance

3 ‘reat-world" data from MGB.
valdation studes, and publications to maximize cinical accuracy hospitals to assessfailre modes, clinical mpact, and.
relevance and adoption post-market survilance.

- Compore how cinicians perform when using or not using

Alproduct toassess efficiency.

10/4/2023

CRO Offerings Focused on Clinical Relevance

Product
=
&7 Assessment g
[ Pre FDA clearance Post FDA clearance

Outcome. ble  FDACl Market ad
FDA submission

Core Activities  Regulatory & Validation Strategy Performance Assessment & Reader Study Ciinical Impact & Surveillance
“real.world" data from MGB
valdation studies, and pubications to moximize clinical accuracy hospitals o ossessfoiure modes, clinical impact, and.

relevance and adoption
Alproduct to ossess efficiency

Offering Details +  Pre-submission (Q-Sub) . . ‘real-world" y:
+ Pilot and pivotel study design o -
+ Scientific publication roadmap (Verifcation & Validation (VAV)) + Patient outcome and economic benefit
*+ Clinical implementation strategy o CADt (triage) * Monitoring & post-market surveillance
+ Usabiity protocol o CADe detection) + Monitorings with model refinement
+ pccp definition o CADX(diagnosis) + Usability and human factorstesting
+ Clincal reader study (CADe, CADY)
 Ground truth / reads by sub-specialty physicians
Why us? * 6 years of end-to-end Al product + Broad network of clnial sub-speciaty + Direct access to lve cincal data
. + Alfeedback in the clinical workflow
. - Alfocused * QIS enabled post-market surveilance
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Clinical Validation Study Types

Clinical Performance Assessment

Assess model accuracy by comparing Al outputs to a Assess model impact on physicians by comparing how
ground truth clinicians perform when using or not using Al product

Regulatory | MIMPS (Image Processing), CADt (triage) and
pathways CADe/x (detection/ diagnostic) CADe, CADx, CADe/x
Experts 3 sub-specialty MDs (typically 2+1 strategy) ~8-20 MD readers
Ji———— R
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Phase-based Framework for AI Evaluation

Technical

. Cohort Ground Truth
Integration

Design

FDA Analysis and

P 3 Reader Inference
Submission Documentation

Quality Management System 1SO 9001 Certified, ISO
14155 and 13485 aligned, 21 CFR part 11 compliant
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CHALLENGES FOR ENSURING SAFE AND EFFECTIVE Al 7
250 72 4 255 As Of October2023
200
THE SPEED OF ALGORITHM
. DEVELOPMENT IS
ESCALATING
100 What is the future?

* At five years
¢ Atten years

Source: ACR Al Central
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 https://aicentral acrdsi.org
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FDA CLEARANCE ALONE DOES NOT;
ENSURE MODELS WILL WORK AS /

WEXPECTED IN YOUR PRACTICEK

10/4/2023

MGB AI Imaging Governance Committee

Overview

Mission / Objective

The MGB Imaging Al i clinical Al
overarching purpose of improving clinical workflows, improving outcomes and empowering further research

ensuring safe and effective use, with the

Governance Structure & Cadence

Discussion Topics

+ Committee led by the Radiology departments
+ Presence of other clinical departments

Representation from various teams across institution
that enable and facilitate the deployment of Al

Meetings with monthly cadence for the first 6
months; followed by a shift to quarterly schedule
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Setting policy and protocol
Prioritize and approve new algorithm deployment

Monitoring algorithm performance and potentially revoke use
based on clinical risk assessment

Potential opportunities for scientific impact

Potential opportunities for collaboration with commercial entities
RADIOLOGY®
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Deployment Intake Process

— Deployment request

Deployment

+ Type of deployment
*  MGB homegrown
+ Commercial product

* Program type
« Research (“shadow-mode”)
*  Clinical deployment
*  Clinical/research deployment

Mass General Brigham

dance for Deploying Medical Image-based
{oching Algorrnms in the Clnial Setng

Deployment method
n premise
*  Cloud-based

Data routing requirements
+ Fullimaging studies
Series/images
EHR data

Results endpoints
Al Repository
o Text
* Reporting tool (CARDS / ACR Assist)
« Notification, worklist prioritization, EHR
+ Overlay/image/series
earch or Clini
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Deployment Intake Process

Request assessment

Request
assessment

and scoring

Technical requirements Clinical safety and benefits Business aspects
*  Interview with Al vendor or lab «  Clinical sponsor to justify patient + Number of scans, users,
for technical deep dive safety and clinical workflow departments, and sites impacted
improvements
+ Technical Approach Plan to « Alignment with MGB Radiology
assess implementation +  Comparison with other software mission and overall system
complexity and resources currently available within MGB priorities

or in the marketplace (RFP)

Scope long-term maintenance
and support needs

Cost savings, reimbursement,
Clinical validation plan with pre- and/or opportunities to offset
defined performance thresholds deployment costs, license fee,
and maintenance costs

10/4/2023
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Al Deployment Types

Research “Shadow-Mode” Deployment: without impacting workflow

ase 1 P TR,
orithm deployment in non-clinical setti " 4
Months §-3 Month 3+
+ Aigortthm Integration In ‘shadow-mode’ A Gov Commitee to review
5 sumemary

Clinical Deployment: integration into production with a phased approach

Phase 1: Phase 2:
Project kick-off after approval LLimited clinical deploymant

() [T 67
* Wigorithm in ‘shadow-made” o * Limited integration into e * Larger scale model integration
* Define validation plan with pre- Ciaciint production, user vaining ool into production, sdditional sites Moo
defined performance metrics 3 oW, o Committes.
+ Pilotpertormanceassessmenton  sadallow | (AGLOGPUSINAINEIN ooguionto - Dashboun for ongoing tomonitor
retrospective cahort 1o proceed erceed performance tracking
[ o mancs
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Al Deployment Types
ORIGINAL ARTICLE
Ir :
Addressing the Challenges of
“Implementing Artificial Intelligence
. . ] . . .
in:Too!s in Clinical Practice: Principles
~From Experience
3 Bemardo Bizzo, MD, PhD*", Giridhar Dasegowda, MBBS®‘, Christopher Bridge. PhD™
Miller™<, James Hillis, MBBS, DPhil°, K. Kalra, MD"%", L PhD",
% Markus Stout™ ', Tom Schultr 5, Tarik Alkasab, MD, PhD,
cuKeith ). Dreyer, DO, PhD™ 44!
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“Limited Clinical Deployment” Evaluation
e

Machine Learning for Adrenal Gland Segmentation and
Classification of Normal and Adrenal Masses at CT
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AI Monitoring
— L
Monitoring Framework Y ; :
+  Identify data drifts based on changes on input data !'.“ :
*  Subgroup analyses (demographics, patient information, metadata) "q ki G
«  Alerts for model performance drops below pre-defined metric on “i “ 3
specific population subgroups, protocols, devices, and/or sites M = =
*  Gatekeeping for multiple Al results without burdening radiologists
7 Now Devcs, P

Post-market surveillance :
+  Clear clinical needs given data drift and model brittleness ‘\/\\ I
Healthcare economics and patient outcome impact
- Beyond efficiency/accuracy improvements e
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Thank you!

Questions?
bbizzo@mgh.harvard.edu
http://mgbai.com
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