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Single-Cell Multiomics

ENABLING DIGITAL PATHOLOGY WITH ARTIFICIAL
INTELLIGENCE

1:40 Chairperson’'s Remarks
Jithesh Veetil, PhD, Senior Program Director, Digital Health & Technology,
Medical Device Innovation Consortium

1:45 Advancing the Al in Diagnostics and Healthcare: Role of the
Public-Private Partnership Model

Jithesh Veetil, PhD, Senior Program Director, Digital Health & Technology,
Medical Device Innovation Consortium

Novel technologies including Al promise to revolutionize healthcare, from
earlier diagnosis to better treatments and improved clinical care. Some of
the perpetual concerns are the scarcity of data and the uncertainty in the
regulatory frameworks. In addition, many of the stakeholders in the fast-
moving space are working in silos. This presentation will highlight a few
concrete examples of how public-private partnerships such as MDIC are
bringing together stakeholders.

2:15 PANEL DISCUSSION: Unlocking the Potential of Digital
Pathology and Artificial Intelligence (Al) through Regulatory Science
Moderator: Jithesh Veetil, PhD, Senior Program Director, Digital Health &
Technology, Medical Device Innovation Consortium

Industry and regulatory leaders will discuss advances in digital pathology and
Al as well as progress and hurdles in the quest to broadly implement digital
pathology and Al/machine learning. The impact of recent regulatory and
legislative developments in digital pathology and Al tools in diagnostics will
be highlighted as well as the work of the Pathology Innovation Collaborative
Community, a regulatory science initiative that aims to facilitate innovations in
pathology.

Panelists:

Maryellen de Mars, PhD, Program Director, Clinical Diagnostics, Medical Device
Innovation Consortium

Jochen Lennerz, MD, PhD, Director, Center for Integrated Diagnostics,
Massachusetts General Hospital; Associate Professor, Pathology, Harvard
Medical School

Keith Wharton, Jr, MD, PhD, Global Medical Affairs Leader - Pathology, Roche
Diagnostics Solutions

3:15 Close of Conference
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MMTC Thurs 3-28: C1B: Artificial Intelligence in Diagnostics, Sapphire 410 LIVE
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Simulation (CM&S) Collaborative
Community (Plcc)
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1b: WG on Software Design 3.WG on Training & Education - WG on Industry Maturity 2. WG on Blood Damage with monthly community
Considerations 4. WG on Taxonomy Benchmarking & Annual Modeling meeting
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Matthew Walker (FDA/DHCOE) Project Managers
Cassie Scherer (Medtronic) Taylor Montgomery (Software Vertical & CM&S)
P Medical Device Noor Falah (Cybersecurity & Plcc)
MD‘ Innovation Consortium Jennifer Waters (MXR)
G 410 Show Laptop ~



MMTC Thurs 3-28: C1B: Artificial Intelligence in Diagnostics, Sapphire 410 LIVE

Presenter View

Critical & nonoveralpping roles of pharma, MDMs, and Dx laboratories in medical

|
‘
iy New Drug
b i) éD Application (NDA) & ”0 0
==lw -9~ > Y C = = @
Biopharma estigat Biologics License ¥
P Ideas Candidate Y Application (BLA Approved therapy
therapy ‘
4> Companion Diagnostic
(CDx) co-development
v partnership
T 4
) |
A »: /
HoH @ @ 2 L =
Medical Device = @
Manufacturer Ideas
In Vitro Diagnostic  Point of Care
device (IVD)
~ .
V. 4 VAN
Research Use y 4
Only (RUO) ////
A &
//
Viy Y, 4 U
" SOV < VA
[ - g J— N —— L
T r = B @ oy =
Diagnostic e . VAVAN
Laboratory e & Test menu u J Assays Test systems Diagnostic
. Laboratory Developed Report
Ana Test (LDT) or IVD
General equipment / reagents
NDi Medical Device 31
‘ Innovation Consortium

G 410 Show Laptop A~ X




Europe and




* Federal Office
72> | for Information Security

Generative Al Models

Opportunities and Risks for Industry and Authorities
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Figure 1: Flowchart for misuse of hallucinated package names
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REVUE MEDICALE SUISSE

Environnement digital et santé
des populations

MATHIEU JENDLY®, Pre VALERIE SANTSCHI®, Pr VIKTOR VON WYL et Pr ARNAUD CHIOLERQ™***

Rev Med Suisse 2024; 20: 808-12 | DOI:10.53738/REVMED.2024.20.870.808

La santé et le risque de maladies sont déterminés par I’expo-
sition aux environnements physiques, socio-économiques et
politiques, et a cela s’est ajouté Pexposition a I'environnement
digital. Notre vie digitale a des implications majeures, d’une
part, sur la santé des populations et son monitoring et, d’autre
part, sur la prévention et les soins. Ainsi, la santé digitale (digital
health), qui englobe Iutilisation d’applications de santé,
d’appareils connectés, ou d’outils médicaux d'intelligence artifi-
cielle, modifie les pratiques médico-soignantes. Bien utilisée,
elle pourrait faciliter les soins centrés sur le patient, interpro-
fessionnels et guidés par les données. Cependant, sa mise en
ceuvre souléve d’importants craintes et enjeux éthiques en lien
notamment avec la protection des données, I'équité et |a relation
thérapeutique.

les soins (figure 1). Elle souléve les questions de littératie
numérique, de protection des données, d'éthique ou d’équité
dans I'accés aux services de santé fournis digitalement.’

Elément émergeant de cet environnement digital, la santé
digitale (eHealth) est un vaste champ englobant des catégories
telles que la santé mobile (mHealth), les dispositifs portables,
ou la télémédecine. Elle tire profit de la digitalisation crois-
sante de notre quotidien, via notamment la miniaturisation
des senseurs ouvrant la voie & des collectes de données en
continu et en temps réel’ et les développements de l'intel-
ligence artificielle (IA). Elle change - et pourrait améliorer -
les pratiques de prévention et de gestion des maladies.

L'objectif dans cet article est d'examiner certaines implica-

Al B Ve 20t s e Mt N s e e 22348




Provisional Translation®

Report on Al-based Software as a Medical Device (SaMD)

August 28, 2023

Subcommittee on Software as a Medical Device Utilizing Al and
Machine Learning of the Science Board

* This English of the d ¢ bmitted to PMDA by the Science Board is intended to be a reference
material to provide convenience for users. In the event of inconsistency between the Japanese original and this
English translation, the former shall prevail. The PMDA will not be responsible for any consequence resulting
from the use of this English version.
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ACP
Al
AMED
AUC

DL
DICOM

GMLP
IDATEN
IEC

1D
IMDRF
1SO

MLMD
PEMS
PMDA
SaMD
SPS
WSI

Algorithm Change Protocol

Artificial Intelligence

Japan Agency for Medical Research and Development
Area Under the Curve

Convolution Neural Network

Deep Learning

Digital Imaging and Communications in Medicine
U.S. Food and Drug Administration

Good Machine Learning Practice

Improvement Design within Approval for Timely Evaluation Notice
International Electrotechnical Commission
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International Medical Device Regulations Forum
International Organization for Standardization
Machine Learning

Machine Learning-enabled Medical Device
Programmable Electric Medical Systems
Pharmaceuticals and Medical Devices Agency
Software as a Medical Device

SaMD Pre-Specifications
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Reimbursement Impact of the FDA Regulations

FDA Budget Impact for Preparation & Submission of Labs in addition to the cost of registering a lab
with the FDA, which in 2023 was about $6,493*:

PMA- High Risk Assays- Ranges from $10’s thousand to $100’s thousand to prepare and up to $500K to submit*
De Novo- Moderate Risk: Ranges from $10’s thousand to $100’s thousand to prepare and up to $150K to submit*
510K- Low to Moderate Risk: Ranges from $10’s thousand to $100's thousand to prepare and around $20K to submit*

The De Novo request provides a marketing pathway to classify novel medical devices for which general controls alone, or general and special controls, provide reasonable assurance of safety and effectiveness for
the intended use, but for which there is no legally marketed predicate device.

Sarah Clancey Overton
Revenue Cycle Management

Velsera

av 19
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PANEL OF NATIONAL PATHOLOGY LEADERS

\/

What’s New in Pathologist
Productivity and Compensation

Plus Boosting Profitability through Effective
Negotiations with Hospitals and Payers
Executive War College ° Tuesday, April 30, 2024

11 Research Drive, Suite 2 ® Woodbridge, CT 06525
203:397-8000 e info@pathleaders.org

Heather Gaburo, MHS, PA(ASCP)M

Technical Director, Panel of National Pathology Leaders

Allegra Klein
Executive Director PNPL

Pathologists' Assistants in Nontraditional Roles: Uncovering the Hidden
Value in Your Laboratory 3

Heather Gaburo, MHS, PA(ASCP) CM &

Arch Pathol Lab Med (2023) 147 (7): 847-856.

https://doi.org/10.5858/arpa.2021-0351-RA  Article history G

[Pl split-Screen = Views v 2 por o Share &\ Tools ™

Context.—
Pathologists' assistants (PathAs) have been involved in the traditional roles of macroscopic examination

Robert Tessier, MPH

Panelist & Co-Founder
Panel of National Pathology Leaders

After receiving his Master’s in Public Health from UNC Chapel
Hill, Bob Tessier consulted for community and academic
radiology groups, including practice plans and third-party
negotiations. In 1982, Cornell/NY Hospital retained him to
establish the first fee-for-service pathology practice in NYC.
He later did the same for Yale Pathology and has since
negotiated over 300 third-party contracts. In 2019, Bob
founded the Panel of National Pathology Leaders, a “think
tank” advancing innovation in pathology and laboratory
medicine. PNPL includes 400 pathologists, Digital Pathology,
Diagnostic Medicine, and Corporate Social Responsibility
research groups, and multiple networking teams.

Contact: rtessier@pathleaders.org
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Plcc DPA Visions Meeting — Proposal 1 of 2

Title: Advancing Regulatory Science in Digital and Computational
Pathology: A Collaborative Dialogue

Abstract: In an era of rapid technological advancements, the integration
of digital and computational pathology into clinical practice has become
increasingly prevalent. The Pathology Innovation Collaborative
Community (Plcc), convened by the Medical Device Innovation
Consortium (MDIC), recognizes the critical importance of regulatory
science 1n this evolving landscape. As such, we propose a dedicated
session at the 2024 Visions meeting to foster collaborative dialogue on
regulatory topics within digital and computational pathology.



Plcc DPA Visions Meeting — Proposal 2 of 2

Session Objectives:

1. Provide an overview of current regulatory advances and challenges in digital and computational pathology.

2. Highlight the role of collaborative communities, such as Plcc, in advancing regulatory science and fostering
industry-academia-regulatory partnerships.

3. Share perspectives and insights from regulatory agencies, including the Center for Devices and Radiological
Health (CDRH)/FDA, on regulatory considerations for digital pathology technologies.

4. Facilitate a panel discussion featuring representatives from Plcc, MDIC, regulatory agencies, and industry to
explore diverse viewpoints on regulatory topics and identify opportunities for collaboration.

Session Format: ?

The session will consist of selected talks by representatives from Plcc, MDIC, regulatory agencies (e.g., FDA),
and relevant stakeholders, followed by a panel discussion moderated by experienced leaders in regulatory
science. Talks will address specific regulatory challenges, innovative approaches, and collaborative initiatives in
digital and computational pathology.

The panel discussion will provide an opportunity for interactive engagement and exchange of ideas among
participants.



Plcc DPA Visions Meeting — Discussion

* Pre-conference workshop $7,500 or
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CONFERENCES: CENTER FOR CANCER RESEARCH

New Frontiers in Liquid Biopsies: Data, Technology and Translational
Potential

OVERVIEW AGENDA REGISTRATION LOCATION HOTEL & TRAVEL SECURITY

ORGANIZING COMMITTEE SPONSORS ABSTRACTS AND POSTERS

General Information
Overview

For conference-related questions O
please contact :

NCI Frederick Conference

Planners )
E3 conferenceplanning@mail.nih.gov May 13 - 14, 2024

. 301.228.4027
National Institutes of Health

Building 45
45 Center Drive
Bethesda, MD 20892

Location Natcher Auditorium
National Institutes of Health
@ Building 45 s . & sipon t
45 Center Drive Building on the foundation of cell-free DNA prenatal testing, the field of liquid biopsy research has rapidly evolved, with uses spanning from
Bethesda, MD 20892 early detection of cancer and monitoring of organ transplants. Unlike traditional biopsy methods that require invasive procedures to obtain
tissue samples, liquid biopsies use simpler methods to detect disease markers, including cells , in different including
blood, urine, and even cerebral spinal fluid. This less i ive app h allows for rep d monitoring over time.

z Attending the conference will be an excellent opportunity to stay up-to-date on the latest 1ts and ad in the field of
f ADD TO CALENDAR e S . : : i :
liquid biop hers and p from all over the world will be sharing their insights and results, and you'll have the chance to

network with others in the field, providing valuable opportunities for collaboration, learning, and professional growth. Young investigators and
trainees are especially encouraged to attend career roundtable discussions over lunch, and all attendees are invited to submit abstracts for
poster sessions on both days of the conference as well as for consi ion for short oral p { Ink ing with NIH's mission to
provide equitable and inclusive conference experiences, attendance is free -- there will be no regi fee for any dees. This
conference is open to members of the NIH community, academic researchers outside of the NIH, and members of pharma/industry.

Registration is due by Friday, April 26th.

Registration

REGISTER NOW!



nature medicine

Article

3

https://doi.org/101038/541591-024-02877-2

Neoadjuvant nivolumab or nivolumab plus
LAG-3inhibitorrelatlimabinresectable
esophageal/gastroesophageal junction
cancer: aphaselbtrial and ctDNA analyses

Received: 5 June 2023 Alistof

Accepted: 16 February 2024

the paper

Ronan J.Kelly®'" , Blair V. Landon @ ", Ali H. Zaidi ®*", Dipika Singh**, Jenna V. Canzoniero’, Archana Balan?,
Russell K. Hales?*, K. Ranh Voong™®, Richard J. Battafarano®, Blair A. Jobe?, Stephen C. Yang®, Stephen Broderick®,
Jinny Ha®, Kristen A. Marrone™", Gavin Pereira’, Nisha Rao @7, Aryan Borole”, Katerina Karaindrou’, Zineb Belcaid’,
James R. White?, Sugi Ke*’, Alil. Amjad®, Benny Weksler®, Eun Ji Shin®, Elizabeth Thompson®, Kellie N. Smith ®**,

Drew M. Pardoll @*%, Chen Hu®?’, L

?, Valsamo

©*419% g VincentK.Lam ®*%
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Exploratory analyses of circulating tumor DNA (ctDNA) showed that patients with undetectable ctDNA post-ICI

induction, preoperatively and postoperatively had a significantly longer RFS and OS
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MERVE HICKOK AND EVANNA HU

Don’t Let Governments
Buy Al Systems That
lgnore Human Rights

Even in the absence of broader Al regulation, federal procurement
provisions could set expectations for data quality, model
performance, risk assessments, and documentation.
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Contents lists available at ScienceDiract

| CYTOTHERAPY

ELSEVIER

International Society

[ SC T

Cell & Gene Therapy®

journal homepage: www.isct-cytotherapy.org

Full-Length Article

Accelerating the development of genetically engineered cellular
therapies: a framework for extrapolating data across related products

Mark D. Stewart ", Michael Kalos®, Vicki Coutinho’, Marc Better”, Jonathan Jazayeri’,
Jennifer Yohrling®, Julie Jadlowsky’, Miriam Fuchs®, Shalini Gidwani, Carsten Goessl'®,
Patrick J. Hanley'', Jane Healy'?, Wen Liu'?, Brittany A. McKelvey', Laura Pearce'”,
Shari Pilon-Thomas', Hillary S. Andrews', Monica Veldman'®, Judy Vong'’,

Susan P. Weinbach'®, Jeff D. Allen’

S =
- :
Primary version Primary with Primary with Primary with

modification 1

modification 2

modification 3

Secondary IND

Regulatory

Secondary IND

Secondary IND

Cross-file to Cross-file to Cross-file to

Structure Primary IND Primary IND Primary IND

Master Protocol Sub-study Sub-study Sub-study Sub-study
Sub-studies A B c D

Primary Product Secondary Secondary Secondary

Product 1 Product 2 Product 3

Fig. 1. Umbrella trial design for primary and secondary products. The proposed umbrella trial can simultaneously evaluate multiple product versions for a specific disease or condi-
tion using a single-trial infrastructure, design, and master protocol, allowing for more efficient product development.
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Washington and Lee Law Review Online

Volume 81 | Issue 4 Article 1

3-26-2024

The Wild, Wild West of Laboratory Developed Tests

John Gilmore
Washington and Lee University School of Law, gilmore.j24@law.wlu.edu



MASTERING
OMPLEXITY:

The path towards a cancer-free reality

PIETER DE RICHTER
The Ipsos Global Oncology Centre of Expertise
November 2023

A journey through complexity

Hamessing Complexity

Conquering Complexity
2017 (updated from 2 017

As this is the final paper in a series of three, let us wrap up with a look back at the joumey of discovery
that started with Hamessing Complexity, way back in 2015 (with a later update in 2017). We began by

highighting that the treatment o
companion diagnostics, and

cancer has become s

nificantly more complex since the amival of
that the relationship b

ween those diagnostics and ther ciinical utiity is not

ways a straightforward one.

We reviewed perceptual data taken from the Ipsos Molecular Diagnostics (MDx) Monitor, which showed
that a majority of HCPs agreed with the ciinical utiity of testing for key biomarkers, despite a lack of
universal consensus. We discussed the relative benefits and drawbacks of drugs being approved for all
patients versus a specific patient subject whose tumours harbour spe:
delved deeper into different methodologies for testing, and the use of different test kits, and
looked at real-worid behaviour data from the Ipsos MDx Monitor to showcase that there is a high degree
of fragmentation when it comes to the uptake of those methodologies and kits.

c mut:

s or overexpression

Towards the end of the first paper, we briefly cast our minds to the (ther) future, bringing up the
concepts of Next Generation Sequencing and iquid biopsies as having the potential to revolutionise the
companion diagnostics landscape. We concluded by stating that cancer is complex, and that an
understanding of its complexity leads to opportunities that can be hamessed by doctors, and by drug
and diagnostics manufacturers, ulima

benefiting the patient.

In Gonquering Complexity, first written in 2017 and then updated in 2022, we dove much deeper into the
ongoing revolution, analysing both the NGS market and the liquid biopsy market in greater detail. Again,
we drew upon data from the Ipsos MDx Monitor to highlight the perceptions and actual behaviour of
healthcare professionals to illustrate the profound impact those twin revolutions were - and stil are -
having on the oncology treatment landscape. We then looked at the intersection of those two trends,
bringing up the concept of liquid-biopsy based NGS panels.

Conquering Complexity

Mastering Complexity
(updated) 2022 2023

Wrapping up the second paper, we once again looked towards the future, introducing many of the
concepts that this third and final paper focuses on in greater detai. We noted in the 2022 update that
we were only in the early stages of an accelerating revolution in molecular diagnostics; even one year
fater, this feels like an understatement

That brings us to this third and final paper, in which the distant future takes centre-stage, and in which
we explore highly theoretical concepts that may one day allow us to achieve the goal st
the world of Al-powered nanobots and mind upioading seems
paragraphs of the first paper, this is by design. The concept of testing a tumour sample for common
DNA mutations and then choosing a targeted therapy based on this information, as straightforward and
entrenched as it may now seem, is in itself an incredible achievement that was simply inconceivable in
the era of non-targeted chematherapies. Human ingenity and perseverance in the face of this truly
insidious enemy has given us a number of remarkable tools to hit cancer at the most fundamental leve!
Whie the battie is far from over, who really knows what the future holds?

in closing, this third and final paper is dedicated to hope:

the hope for a future in which we no longer
have to deal with resistance mutations, no longer have to regularly subject patients to frequent biopsies,
o longer have to painstakingly try to come up with a drug Sequencing pian for patients with rare
combinations of mutations, no longer have to tell patients that unfortunately there are no more viable

options to treat their cancer. To the hope that this future will come fast enough for the many cancer
patients who are out there whose oncologists are desperately trying to find a path through the layers of
mplexity

To the hope that, one day, life without cancer will be a simple realty.
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Results and Interpretations

Number of responding laboratories:
140 US-based laboratories
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Concerns for
pediatric care
related to device regulation

Laboratory Developed Tests Regulation Survey =60

The Association for Diagnostics & Laboratory Medicine (ADLM) is concerned that the Food and Drug Administration (FDA) proposed rule to regulate laboratory developed tests (LDTs), in
addition to current regulation under the Centers for Medicare and Medicaid Services (CMS), would hinder the ability of hospitals and academic centers to deliver timely diagnoses and
care to patients.

To gauge the impact on patient care, ADLM recently conducted the first of several surveys that focused on hospital laboratories, with special attention to those that specialize in pediatric
care. The responses underscored that FDA regulation of LDTs would impose new burdens that would directly affect care. In particular, many children’s hospitals stated they would be
forced to outsource tests to commercial labs or switch to alternative FDA-approved tests, both of which could delay and impair diagnosis and treatment.

Of the 140 laboratories that responded to the survey, 87% stated they performed LDTs. Most have not, nor are they in the process of, developing a contingency plan to deal with FDA
oversight. The reasons listed include the cost and administrative burden of FDA regulation, which would require them to cease performing LDTs, as well as the lack of familiarity with FDA
rules compared to existing regulation under CMS.

Hospitals that have begun developing a contingency plan face a host of challenges:

« 69% of adult hospitals and 71% of children’s hospitals stated they would outsource many tests if LDTs become FDA regulated.

« More than 70% of children’s hospitals stated they would seek an exemption from FDA oversight, which is not included under the current FDA proposal.
« More than half of adult and children’s hospitals stated they would switch to FDA-approved tests in some instances.

« 86% of children’s hospitals plan to seek FDA approval for certain LDTs.

These problems threaten to diminish the overall quality of care these hospitals provide. Outsourcing tests can delay diagnosis and treatment, which is particularly concerning for tests
used to diagnose and monitor genetic disorders in infants, where every minute of delay can contribute to brain damage and the risk of severe disability. Additionally, some FDA-approved
tests, such as immunoassay drug screens, are less accurate or effective at capturing relevant information than their LDT counterpart.

If LDTs b FDA-regulated, children’s itals may be forced to make exceedingly difficult tradeoffs at the expense of patient care: To discontinue certain tests while feeling
compelled to seek FDA approval for others—knowing that the cost of agency approval will likely diminish, not improve, the overall quality of care they provide.

ADULT VS CHILDREN'S HOSPITALS: WHAT WILL LABS DO IF LDTS BECOME FDA-REGULATED?
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PERCENTAGE OF HOSPITAL LABS RESPONDING 'YES' TO HAVING A PLAN FOR FDA REGULATION
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We are a computational pathology research group
at the University Hospital Cologne
connecting clinical specialists and computer scientists.
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