: AR
Strategies tor NORTH CAROLENA.

Manqging th? Oncology Association
Tsunami of Medical

Information:

Al and Beyond

Ay, o David R. Penberthy, MD MBA
i‘iEiE “L‘\_ mil |
, ,.T'.If ‘-E:E%inﬁ ﬂ st Associate Professor and Program Director
SR . Ap uiLLd
- - ' University of Virginia Department of Radiation Oncology

President, ACCC 2022-2023

February 17, 2024




Disclosures

Employment Funding Sources Ownership & Leadership

investments

David R. Penberthy, MD, MBA UVa Health None CHS stock ACCC Board of Trustees
AstraZeneca Mutual funds
Startups and Real Estate Startup - ROMTech

Startup - OncoAl

| would like to acknowledge

K. Singh Sahni, MD
Alfred M. Strash, PhD
Faye Flemming RN, BSN, OCN
Tracey Tatum, RN, NP
Cliff Robinson, MD
Peter Diamandis, MD
Matt Devino, MPH
Mark Liu, MPH
Amy Ellis, RN
Douglas Flora, MD
Sarah McGough, PhD
John Frownfelter, MD, FACP
Rick Baehner, MD
Blythe Adamson, PhD, MPH
Kevin Davies, PhD
Michael Dake, MD
Ryan Langdale

for their assistance with this presentation



ASSOCIATION OF COMMUNITY CANCER CENTERS

LEADING EDUCATION AND ADVOCACY ORGANIZATION FOR THE
CANCER CARE COMMUNITY e

rom over

es nationwide in

'3 of the nation’s cancer patients are
~ treated by a member of ACCC

www.dccc-cancer.org



Learning objectives

Statement of the
cancer problem

J

Current state of
multidisciplinary
care

J

Al and Future
directions







Magnitude




Estimated number of new cases from 2020 to 2040, Both sexes, age [0-85+]
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Gross domestic product

$27.36 trillion
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. , SeT
National spending on
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services
0
1960 2021
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20%
Healthcare expenditures
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1960 2021
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Source: Health — USAFacts accessed 2/1/24



https://usafacts.org/data/topics/people-society/health/

So how are we doing?

Figure 1. Trends in Age-adjusted Cancer Death Rates* by Site, Males, US, 1930-2019
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*Per 100,000, age adjusted to the 2000 US standard population. Note: Due to changes in ICD coding, numerator information has changed over time. Rates for cancers of
the liver, lung and bronchus, and colon and rectum are affected by these coding changes.
Source: US Mortality Violumes 1930 to 1959, US Mortality Data 1960 to 2019, National Center for Health Statistics, Centers for Disease Control and Prevention.

©2022, American Cancer Society, Inc., Surveillance and Health Equity Science

Takeaways from the
Cancer Facts & Figures
Report 2022

B8 e

Lung cancer -
T e Cancer mortality
P & /7 is declining at an

diagnosed earlier, .
accelerating rate.

and living longer. In 2022, there will
be an estimated
1,918,030 new
cancer diagnoses,
and 609,360

ﬁQn r.on cancer deaths.

The racial, The rate of advanced-
stage prostate cancer
diagnosis increased

socioeconomic, and
geographic disparities
for preventable cancers Amciean by 4%-6% each year

are alarming. ¥ from 2014 -2018.
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Growth of Physicians and Administrators in U.S. [
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US CANCER INCIDENCE AND MORTALITY

Incidence rates, 2008-2012
By state, all cancer types combined
Per 100,000, age adjusted to the 2000 US standard population

3929-4184 418.41 - 4439 443 91 - 4694 469.41 - 494 9 494 90 - 520 .4

Death rates, 2008-2012
By state, all cancer types combined
Per 100,000, age adjusted to the 2000 US standard population

127.6 - 142.96 142 97 - 158 .32 158 .33 - 173.68 173.69 - 189.04 189.04 - 204.4

Data Source: North American Association of Central Cancer Registries (NAACCR), 2015

©® 2016 American Cancer Society

Data Source: National Canter for Health Statistics (NCHS), Centers for Disease Control and Prevention, 2015

016 American Cancer Society CancerStatisticsCenter.org










THE MEDICAL LITERATURE CHALLENGE
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Changes in Length and Complexity of Clinical Practice Guidelines )
in Oncology, 1996-2019

Benjamin H. Kann, MD; Skyler B. Johnson, MD; Hugo J. W. L. Aerts, PhD; Raymond H. Mak, MD; Paul L. Nguyen, MD

Figure 1. Page Volume of National Comprehensive Cancer Network Clinical Practice Guidelines by Disease Site, Figure 2. References Cited in National Comprehensive Cancer Network Clinical Practice Guidelines by Disease Site,
1996-2019 1996-2019

250

Breast cancer

Prostate cancer Breast cancer
——— N5CLC - Prostate cancer
—— — Colon cancer P ——— N5CLC
=== Colon cancer

References Cited, No.

1]
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year 2 2004 2006 2008 2010 2012 2014 2016 2018
Year

“Further approaches, including guideline stratification by
evidence level and the use of artificial intelligence for decision
support, should be investigated as ways to synthesize data and
improve cancer decision-making.”
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“It Is often easier
(and faster) to make
something 10x better
than it would be to
make it 10% better.”

— Astro Teller

Google Cloud









Business And Society

Al Won’t Replace Humans
— But Humans With Al Will

Replace Humans Without
Al




WHAT IS THIS?

® Bell Labs scientists John Bardeen,
Wallter Brattain, and William
Shockley invented the transistor

in 1947, and won the 1956
Nobel Prize in Physics

McCarthy coined the term
elligence” in 1956




The History of Al DALLE(2)
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The robots are coming.

Ray Kurzweil c. 2006
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arXiv

hTTDS://CII‘XiV.OI‘C] Cornell University

Free distribution service and open access for >2.3M articles

in physics, mathematics, computer science, quantitative biology,
quantitative finance, statistics, electrical engineering and

systems science, and economics

JO daily submissions



https://arxiv.org/

THE EVOLUTION OF ARTIFICIAL INTELLIGENCE

Artificial Intelligence (Al) — the
development of computer systems
that are able to perform tasks that
typically require human intelligence,
such as recognizing patterns, making

decisions, and solving problems

* Al has the potential to revolutionize the
healthcare industry by enabling us to
diagnose diseases and develop personalized
treatments faster and more accurately than
ever before.
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ALPHAGO BEAT LEE SEDOL

Sgﬁ. Google DeepMind £0% AlphaGo
Challenge Match

8 - 15 March 2016

ﬁ Google DeepMind
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Health Al Market Size 2014 - 2021

GLOBAL GLOBAL ARTIFICIAL INTELLIGENCE IN HEALTHCARE MARKET

S$600M $6.6B

ARTIFICIAL INTELLIGENCE

: H IN HEALTHCARE MARKET

EUROPE

ARTIFICAL INTELLIGENCE (Al)
IN HEALTHCARE Market

llx OPPORTURITIES AND FORECAST, 2020-2030

u Artifical Intelligence (A1) in Healthcare Market is
2014 2021 expected to reach 194.14 Billion by 2030,

Growing ata
CAGR of 38.1% (2021- zuzuj

ASIA-PACIFIC

increasing while the health market is
set to register an explosive CAGR of Growing ata CAGR Srowing ata CAGR of 48:7%
40% through 2021. 1720

j Acquisitions of Al startups are rapidly

Asia-Pacific region would exhibit the highest CAGR of 53.4%
during 2017-2023.

Source: Artificial Intelligence in Healthcare Market | Global Report — 2030 (alliedmarketresearch.com
Source: Accenture (December 2017). Artificial
Intelligence in Healthcare.


https://www.alliedmarketresearch.com/artificial-intelligence-in-healthcare-market

THE WHITE HOUSE Administration  Priorities The Record Briefing Room  Espafiol

OCTOBER 30, 2023

FACT SHEET: President Biden Issues
Executive Order on Safe, Secure, and
Trustworthy Artificial Intelligence

Emj } BRIEFING ROOM » STATEMENTS AND RELEASES

Today, President Biden is issuing a landmark Executive Order to ensure that
America leads the way in seizing the promise and managing the risks of
artificial intelligence (AI). The Executive Order establishes new standards for
Al safety and security, protects Americans’ privacy, advances equity and civil
rights, stands up for consumers and workers, promotes innovation and

competition, advances American leadership around the world, and more.

As part of the Biden-Harris Administration’s comprehensive strategy for
responsible innovation, the Executive Order builds on previous actions the
President has taken, including work that led to voluntary commitments from
15 leading companies to drive safe, secure, and trustworthy development of
AT

https:/ /www.whitehouse.gov /briefing-room /statements-releases /2023 /10 /30 /fact-sheet-president-
biden-issues-executive-order-on-safe-secure-and-trustworthy-artificial-intelligence /
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== United 5tates - China
COVID Health Mind & Brain Environment Technology Space & Physics Video Podcasts Opinion

GRAHAM

Save 40% on Unlimited Subscribe

SPACE & PHYSICS

/

China Reaches New Milestone in / /
Space-Based Quantum /

Communications

The nation’s Micius satellite successfully established an ultrasecure link between two ground
stations separated by more than 1,000 kilometers

By Karen Kwon on June 25,2020 e aliu i s

2020 2028

What is China's GDP as per PPP? )
@ Central Intelligence Agency {.gov)

Economy of China https:/fwww.cia.gov » field » country-comparison

Real GDP (purchasing power parity)
Rank Country Date of Information

$19.373 trillion (nominal: 2023 est.) $33.014 China $24,861,000,000,000 2021 est.
trillion (PPP: 2023 est.) United States $21,132,000,000,000 2021 est.

India $9,279,000,000,000 2021 est.

Statistics

GDFP

GDP rank Znd (nominal; 2023) 1st (PPP; 2023)

B8.4% (2021) 3.0% (2022) 5.2% (2023f) 4.5%

GDP growth (2024f)
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IS THIS A GUTENBERG MOMENT?




IS THIS A GUTENBERG MOMENT?

Opinion = Kevin, M.D.

Al in Healthcare: Meeting HIPAA Standards With ChatGPT

— Patients deserve a commitment to privacy

Envisioning the Healthcare Landscape with ChatGPT

New York Medical College Explores The Opportunities And Risks Of Al On
The Healthcare Industry In The Following Article Written Entirely Using
ChatGPT

February 13, 2023 by Harvey Castro, MD, MBA  February 11, 2023

ChatGP T i

AND

HEALTHCARE

THE KEY TO THE NEW FUTURE
OF MEDICINE

ChatGPT Passes US Medical Licensing

Exam Without Clinician Input

ChatGPT achieved 60 percent accuracy on the US Medical
Licensing Exam, indicating its potential in advancing artificial
intelligence-assisted medical education.

COMMENT | ONLINE FIRST

ChatGPT: the future of discharge summaries?

Sajan B Patel « Kyle Lam =

« Published: February 06,2023 « DOI: https://doi.org/10.1016/52589-7500(23)00021-3 «

New and surprising evidence that ChatGPT
can perform several intricate tasks relevant
to handling complex medical and clinical

FORBES » INNOVATION » HEALTHCARE

EDITORS' PICK

information 5 Ways ChatGPT Will Change
Healthcare Forever, For Better
@ E:v%eﬂe Ellis, B.SC. Fep 10z Robert Pearl, M.D. Contributor @ m
HARVEY CASTRO MD, MBA
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IMPORTANCE OF Al IN ONCOLOGY




Al IN RADIATION ONCOLOGY

Automatic delineation of tumors and organs at risk

Extract image,

I resolution, .coordina?tes Radiotherapy planning
I and other information system (USES one or

more algorithms to

Traditional target

delineation (manual) R i

Radiates DICOM — »  calculate the absorbed
interpolation dose distribution in the
patient's body, and the
Eliminate mecha;::ism, Some organs results are used by the
doctor to
CT DICOM manually modify
them locally
Automgtic formulation I e
Fa— of radiotherapy plan prediction
delineation of Al
target area
Nasopharyngeal Bladder
Al model Standardized result carcinoma cancer

Comparison of sketch speed of target area:

Al takes 10-20 minutes
39 Manual work takes 4-5 hours




Al DETECTING PROSTATE CANCER NEAR PERFECTION

» Images from more than 1M parts of
stained tissue slides from patient
biopsies used to teach Al to discriminate
between healthy and abnormal tissue

» Tested on 1,600 slides from 100 patients

» Al demonstrated 98% sensitivity and
97% specificity at detecting prostate
cancer

T . e i > Al also flagged 6 slides not noted by
An artificial intelligence algorithm for prostate cancer diagnosis in whole slide images of core

needle biopsies: a blinded clinical validation and deployment study - The Lancet Digital Health expe rt pathO|Og IStS
40



https://www.thelancet.com/journals/landig/article/PIIS2589-7500(20)30159-X/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(20)30159-X/fulltext

EFFICIENCIES FOR SYSTEMS AND PROVIDERS

LeanTaa$S

ASCENT 4

ew, and release GC/LC-MS data

| _'_:'l .__:: i ::: " _.n-'- L = = ;_ .
Unlocking Healthcare rravating Toggiyer™ ; binAuLQ‘lagml‘lg O
Capacity and Access with

Technology and Lean
Transformation

INTEGRATION SOLUTION

R, (- Eon is a powerful
N\ . e ' supplement to Epic.
- How Novant Health Optimized
OR Capacity to Restore Elective
Surgery & Achieve Stronger
Financial Health



CAPACITY MANAGEMENT

LeanTaaS Overview

Silicon Valley, Charlotte and Boston based software company 6 O 5
Leading Hospitals
e PhDs in Mathematics, Software Engineers, Product Managers,

Operations Experts, Hospital Executives

$350+ Million invested in predictive analytics platform “iQueue” 1 4 Of to p 2 O

Mission: Unlock capacity of scarce assets using predictive and
T 2 Health Systems
prescriptive analytics:

Improve patient access

Increase volumes and revenues
Reduce wait time for patients

Reduce operating costs Health Systems

Defer the need for facility expansion

Awards & 3rd Party Validation States in the U.S.

[ras™\ 500 . Inc.
cunToRER mETED Ga the Technskegy CH'ME ﬂ1oo S oo
r L Jechnologyrast st cemncre S

WMCRNEGHTS

6 Patents Pending




CAPACITY MANAGEMENT

» Al powered patient flow optimization, like
RTLS, ensures patients move through a
facility, with the right level of care, as
efficiently as possible.

» Al optimized schedule management gives
clinicians more time with their patients

» Al decision support algorithms improve the

. ability of front-line doctors and caregivers to
make more accurate diagnoses and provide
better treatment.

» Immediate gains in reducing clinical errors

44



INNOVATION THAT BENEFITS PROVIDERS AND PATI

FD A c | ears P a i g e | S AI as fi r St JAMA | Original Investigation | INNOVATIONS IN HEALTH CARE DELIVERY

program to spot prostate cancer in Development and Validation of a Deep Learning Algorithm
tissue slides for Detection of Diabetic Retinopathy

N N in Retinal Fundus Photographs

Al Partnership to Advance Brain Radiology: Artificial Inteligenc
Tumor Research, Treatment

Hackensack Meridian Health and Neosoma, Inc. have announced
a collaboration aimed at tackling difficult-to-treat brain tumors
through the use of artificial intelligence.

Improving Breast Cancer Detection Accuracy of
Mdmmogrdphy with the Concurrent Use of an Artificial
Intelligence Tool

Deep Learning Algorithms for Detection of Lymph Node

Metastases From Breast Cancer
Helping Artificial Intelligence Be Seen

Sty Al Ceiiichsn, IR0}

Serenat Pacile, PhDD = January Lapes, MD * Paudine Chone, MPhil * Thomas Bertinorti, MSe +
Jean Marie Groswin, PhD) * Pierre Fillard, PhiD

RN Comln 1o 50 bty o] Ve Tk

Using Free-Hesponse Receiver Operating Characteristic Curves

@EJM Published March 28, 2022 5 i 5
"Evidence L Eveoz () 1o Assess the Accuracy of Machine Diagnosis of Cancer

g b Aeleonrem B[

ORIGINAL ARTICLE

Al Estimation of Gestational Age from Blind
Ultrasound Sweeps in Low-Resource Settings

Teeranan Pokaprakarn, Ph.D.,! Juan C. Prieto, Ph.D.,” Joan T. Price, M.D., M.P.H.,** Margaret P. Kasaro, M.D., M.P.H_**
Ntazana Sindano, B.Sc.,* Hina R. Shah, M.S.? Marc Peterson, M.S.,* Mutinta M. Akapelwa, B.Sc.,” Filson M. Kapilya, B.Sc.,}
Yuri V. Sebastiao, Ph.D.,* William Goodnight IIl, M.D., M.S.,* Elizabeth M. Stringer, M.D., M.Sc.,*

Bethany L. Freeman, MP.H., M.SW.* Lina M. Montoya, Ph.D.,! Benjamin H. Chi, M.D., M Sc.**

Dwight J. Rouse, M.D., M.S.P.H.° Stephen R. Cole, Ph.D.,” Bellington Vwalika, M.D., M.Sc.,** Michael R. Kosorok, Ph.D.,!
and Jeffrey S. A. Stringer, M.D.**

JAMA | Criginal Investigation
Diagnostic Assessment of Deep Learning Algorithms  RTY T P T PP PO T SV N | PR o1 Te ] 0 ¢
for Detection of Lymph Node Metastases

innovation accelerator, new fundin
in Women With Breast Cancer ’ 9

for cancer screenings on Moonshot

Wi Karssemilier, PhD; Geert Ligens. PhO: Jerosn AW, M. van der Laak, PhO; and thi CAMELYONIS Consortum anniversary

Babak Ehte-dhami Bejnondl, MS: Mitho Veta, PhD:, Paud jobaanes van Dees, MD, PhD, Beam van Ginneken. PhD;




INNOVATION THAT BENEFITS PROVIDERS AND P£

ChatGPT has ‘great potential’ to improve cancer
prevention and screening, study finds

How Chatbots and Large Language Model Artificial
Intelligence Systems Will Reshape Modern Medicine:
Fountain of Creativity or Pandora's Box?

LiRT, Kumar A, Chen|H 1

Author information »

JAMA Internal Medicine, 28 Apr 2023,
DOI: 10.1001/jamainternmed.2023.1835 PMID: 37115531

JAMA Internal Medicine | Original Investigation
Comparing Physician and Artificial Intelligence Chatbot Responses to
Patient Questions Posted to a Public Social Media Forum

John'W. Ayers, PhD, MA; Adam Poliak, PhD; Mark Dredze, PhD; Eric C. Leas, PhD, MPH: Zechariah Zhu, BS;
Jessica B. Kelley, MSN; Dennis J. Faix, MD; Aaron M. Goodman, MD; Christopher A. Longhurst, MD, MS;
Michael Hogarth, MD; Davey M. Smith, MD, MAS

Medicine in the Era of Artificial Intelligence: Hey Chatbot,
Write Me an H&P.

Brender TD?

Author information »

JAMA Internal Medicine, 28 Apr 2023,
DOI: 10.1001/jamainternmed.2023.1832 PMID: 37115537




Original Investigation [ ONLINE FIRST] [FREE]

April 28, 2023

Comparing Physician and Artificial Intelligence Chatbot
Responses to Patient Questions Posted to a Public
Social Media Forum

John W. Ayers, PhD, MA1*2; Adam Poliak, FhD'j’; Mark Dredze, PhDﬂ'; et al

Results Of the 195 questions and responses, evaluators preferred chatbot responses to physician responses in 78.6%
(95% Cl, 75.0%-81.8%) of the 585 evaluations. Mean (IQR) physician responses were significantly shorter than chatbot
responses (52 [17-62] words vs 211 [168-245] words; t=25.4; P<.001). Chatbot responses were rated of significantly
higher quality than physician responses (t=13.3; P<.001). The proportion of responses rated as good or very good quality
(= 4), for instance, was higher for chatbot than physicians (chatbot: 78.5%, 95% Cl, 72.3%-84.1%; physicians: 22.1%,
95% Cl, 16.4%-28.2%;). This amounted to 3.6 times higher prevalence of good or very good quality responses for the
chatbot. Chatbot responses were also rated significantly more empathetic than physician responses (t=18.9; P<.001).
The proportion of responses rated empathetic or very empathetic (=4) was higher for chatbot than for physicians (physi-
cians: 4.6%, 95% Cl, 2.1%-7.7%; chatbot: 45.1%, 95% Cl, 38.5%-51.8%,; physicians: 4.6%, 95% Cl, 2.1%-7.7%). This
amounted to 9.8 times higher prevalence of empathetic or very empathetic responses for the chatbot.

Conclusions In this cross-sectional study, a chatbot generated quality and empathetic responses to patient questions
posed in an online forum. Further exploration of this technology is warranted in clinical settings, such as using chatbot to
draft responses that physicians could then edit. Randomized trials could assess further if using Al assistants might im-

prove responses, lower clinician burnout, and improve patient outcomes.
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WORLD’S FIRST REAL-TIME CONVERSATIONAL Al
ONCOLOGY MENTOR FOR CANCER PATIENTS

Dave - Belong Al Oncology Mentor

. 8:41 T

Belong Al Mentor

8 Mike P,
3 Today 0615

Hella! As | was doing some reading
| read that a side effect of radiation
is that it increase the risk of

developing other types of cance
How soon after radiation can
another type of cancer deve'

Dave Al Oncology Mentor

Hello. It’'s not uncommon to be
concerned about the potential risks
associated with cancer treatments.
While it’s true that radiation therapy
can occasionally increase the risk of
developing certain tupes of cancer
later in life, this risk is generally

quite small. Read more
This is an Artificial Intelligence (Al] generated - B
answer, Always consult with professionals
before making decisions

rei

"Dave provides smart, personalized
and accessible information
iInstantaneously, which can greatly
improve the quality of care and life
for millions of patients

worldwide," said Eliran Malki, Co-
founder and CEO of

Belong.Life. "Belong is currently
developing additional
conversational Al mentor and
companion platforms for other
health indications and
organizations.”



CURRENT LIMITATIONS AND CHALLENGES

Healthcare Algorithms Are Biased, and the
Results Can Be Deadly

Deep-learning algorithms suffer from a fundamental problem: They can adopt unwanted biases
from the data on which they're trained. In healthcare, this can lead to bad diagnoses and care
recommendations.

CODED B1AS

How Bj .
Doty Bias Can Creep into Health Care pjgopi Amazon Still Pushing Biased
gorithms ang Facial-Recognition Software To
S, Al ety tosg Law Enforcement, MIT
- Researcher Contends

a a e as. W out ca
He lth ¢ reisr with b S. thout r

' to
Biases in Artificial Intelligence Led

Dis arities jases foun I 19Q 1 ! J
‘:ea\thhcfar: the US‘:nd China e il ﬁeffe‘ ggéar\;e&d RaCla] bias In a medical ﬂlgOI' ithm favors
esearchers I Jecion perpetuate healtnc ¢ 0 . {ormnce}
% white patients over sicker black patients

in artificial intelligence

A US government study confirms most face

recognition systems are racist



TANGIBLE BENEFITS AND ROI

55

Improves
Data
Analysis

Better
Diagnosis and
Treatment
Predictions

Frees Medical
Staff from
Administrative
Burdens

Contrary to fears
that machines will
replace human
workers, Al In
healthcare may
help “re-humanize”
healthcare




CHANGING THE HEALTHCARE LANDSCAPE

Streamlining Workflows

Reducing Costs

Improving Collaboration

ﬁl

Advancing Research




Al STANDARDS AND ADOPTION

FUTURE TRENDS AND INNOVATIONS

Equi’ry “People Analytics” and Large Scale Databanks:
Blurring the Boundaries Between Medical Research,

Evidence Clinical Care and Daily Life

* every monitored event (clinical and non-
clinical) is a potential data point

Sustainability

* every individual is a data node

Policy

* every individual is a research asset

. "-Cqﬁon every individual is their own control

)/



Al

PRECISION
ONCOLOGY

“In essence, Al in Precision Oncology is
more than a scientific or medical
journal; it is a mission-driven initiative
to harness the power of Al in improving
oncology care. We aim to shape an Al-
enabled health care system that is
equitable, efficient, and patient

centered — making health care more
human.”

— Dr. Douglas Flora



¢ SOPHIA GENETICS

Al-Driven
Precision Oncology
Summit

NASDAQ World Headquarters
New York, Sept. 26™ 2023
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AI . PRECISION
ONCOLOGY

The State of Al in Precision Oncology e e i

December 12, 2023 | 11:00-4:00 ET

HOSTED BY SPONSORED BY

AI « PRECISION EXACT
ONCOLOGY SCIENCES

Announcing The State of Al in Precision Oncology

H Avirtual summit hosted by Al in Precision Oncology. the groundbreaking new peer-reviewed journal
REGISTRATION NOW OPEN!
from Mary Ann Liebert, Inc

The,State of

11:00 - 4:00 ET
he Stdt@ of 1 P ici 9) | kil

Al In Precision Onco ogy

! I . P . . o I | clinicians a host of previously unimaginable opportunities to personalize treatments and save lives. The

inaugural State of Al in Precision Oncology brings together world-renowned physicians, oncologists,
and Al experts to discuss the current and future prospects of Al in precision oncology, including the
applications of Al in early cancer detection, treatment planning, drug discovery, data management, and

December 12, 2023 | 11:00-4:00 ET

Speakers Include:

0 ¢

iy
Eric Topol, MD Blythe Adamson, PhD Scott Penberthy, PhD

DISTINGUISHED SPEAKERS INCLUDE
Seripps Research Flatiron Health Google

HOSTED BY SPONSORED BY

A - rrecision  EXACT g @
4;' S X . b {
- ~ 2 . - Nikhil G. Thaker, MD Sarah McGough, PhD Arturo Loaiza-Benilla, MD

!
3 'r Capital Health Genentech Massive Bio
NIKHIL BLYTHE SARAH ARTUROD s

THAKER ADAMSON MCGOUGH LOAIZA-BONILLA
Register for Free Now

The State of Al in Precision Oncology will also feature a live panel discussion with the opportunity to ask
your most pressing questions about the field. Submit your questions now to ensure they're answered

A virtual summit hosted by Al in Precision Oncology,
the groundbreaking new peer-reviewed journal from
Mary Ann Liebert, Inc.

live on December 1211

The State of Al in Precision Oncology is sponsored by

The State of HOSTED BY SPONSORED BY

Al in Precision Oncology A  PRECISION EXACT REGISTER NOW Eéll.l\E%IEES

NOw Learn more at liebertpub.com/aipo
December 12, 2023 | 11:00-4:00 ET

"oNcoLOoGY SCIENCES

L J

MW Asn Lichert X fm%{wﬂwﬂvu




ACCC 2022-2023 PRESIDENT’S THEME

Leveraging Technology to Transform Cancer
Care Delivery and the Patient Experience

David R. Penberthy, MD, MBA

Associate Professor of Radiation Oncology

Penn State Health Milton S. Hershey Medical Center
Hershey, Pennsylvania



ASSOCIATION OF COMMUNITY CANCER CENTERS (ACCC)

ACCC 2022-23 President’s Theme Tech Talk #1
The Home as a New Site of Cancer Care

Thursday, July 14, 2022




ASSOCIATION OF COMMUNITY CANCER CENTERS (ACCC)

ACCC 2022-2023 President’s Theme Tech Talk #2
Technology Solutions to Mitigate the

Workforce Shortage

Thursday, August 18, 2022




ASSOCIATION OF COMMUNITY CANCER CENTERS (ACCC)

ACCC 2022-2023 President’s Theme Tech Talk #3
Applying a Health Equity Lens to

Implementing Remote Patient Monitoring

? 0 000O Thursday, November 10, 2022




ASSOCIATION OF COMMUNITY CANCER CENTERS (ACCC)

ACCC 2022-2023 President’s Theme Tech Talk #4
The Impact of Big Data and Artificial

Intelligence on Oncology

Wednesday, February 15, 2023




TO LEARN MORE ABOUT THE 2022-2023 ACCC PRESIDENT’S THEME

Scan the QR Code or Visit
ACCC-CANCER.ORG/PRESIDENTS-THEME



Introducing Digital Human

Type of Digital Human
~ nteative  Notinteractive

Digital Human:

e |slifelike animated avatar

e (Can be customized exterior
and interior

 (Canrecognize real-time
situations

e (Can react them like human




Spotlight on:
Disease & Patient Insights

Cultivating insights in light of the evolving paradigm of
anti-cancer treatment

GBIOPHARMADIVE Deep Dive Library Events Topics v

s PRECISION Roche cancer drug the 3rd approved
488 ONCOLOGY NEWS for pan-tumor use

Published Aug. 15, 2019 . Updated Aug. 15 2019, 3:15 p.m. PDT

Business & Policy Biomarkers Cancer Specialties Oncology Trends Resources

. n Ned Pagliarulo
Home » Disease Areas » Cancer S @ Lcad Editor

Industry Interest in Pan-Cancer Indications

Growing With FDA Support Despite
Challenges

May 29, 2019 | Turna Ray FDA NEWS RELEASE

FDA approves third oncology drug that targets a
key genetic driver of cancer, rather than a
specific type of tumor

13



Spotlight on:
Clinical Trial Design

How can we create broader and more inclusive clinical trials without
compromising estimates of treatment effects?

Clinical Trials Real World




The Horizon: What’s Next for Big Data & Machine Learning in Industry?

*  Scaling insights

*  Operationalizing tools—embedding data-driven analytics in clinical
practice

 Weighing ethics and risk to patient **interpretation, fair models**

Forbes Al 50 2023
S27B funding!







Phenome (WGS + LPR) cohorts can stratify diseases, from first principles.

1) ABILIFY 2) NEXIUM 3) HUMIRA 4) CRESTOR 5) CYMBALTA
Hearibum Arthris High chalesteral Depression
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For every person in the US that the 10 highest grossing drugs do help (black),
they fail to improve the conditions of between 3 - 24 people (blue).

Sohork, Micholas. Time for one-person fnals. Mature. Vol 520, April 2015

SDUI'IQhDr‘k, Nicholas. Personalized Medicine: Time = 4. igls, Mature. Viol 520, April 2015.




The Phenomics Revolution

The Phenomics Revolution

Seience ia polsed to shifT the focus of health core to well —the prediction
and prevention gf disense rather ﬂnﬁmmmm

BY DANVID EWITNG DUNCAN
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Digital Tools in Cancer Care

RPM Technologies Survey Findings
UK EPORT
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Methodology

Patients and Caregivers:

Online survey (n=162)
9D . 90 cancer patients

‘@)
treated in last 3 years

% - 72 caregivers

treated in last 3 years

Fielded January 4 — 23, 2023

- currently undergoing treatment or

' - caregivers to patients with cancer
currently undergoing treatment or

23,2023

Methodological Limitations:

Potential sampling bias among patients & caregivers
* 1% of sample had concerns around access to a smartphone or computer as a potential

barrier

_ -

Providers:

Online survey (n=128)
- Distributed by ACCC
« n=58 from SERMO
« N=70 from ACCC

Fielded December 21, 2022 — January

T ——
---__-; - " R ]
o
S
—



Subgroups for Analysis

Patients Caregivers Patient age Patientage  Person of

Urban Suburban <65 65+ Color Not POC
n=90 n=72* n=45 n=83 n=34 n=65 n=97 n=63* n=98

*Caregivers and persons of color skewed younger.

Academic/N Implemented/Im IConsidering/P Al
Providers  Community cl Private Admin Physicians Nurses Urban Suburban  Rural e?nentin RPMp lanning/Pilot considering
g RPM RPM

n=128 n=51 n=49 n=26"* n=23* n=67 n=23* n=74 n=38 n=16* n=36 n=51 n=36
A V¥ Denotes statistically significantly higher/lower than adjacent comparison group
@90% CL

A V Denotes statistically significantly higher/lower than adjacent comparison group
@95% CL

*sample sizes below n=30 are considered extremely small and should be viewed with caution




Key Findings: Patients and Caregivers

Open to using digital
tools to report symptoms

Most patients and caregivers
are open to using technology
to report symptoms during
cancer treatment

More than half report either
using technology already or
considering its use

Caregivers are more likely to
already use technology to
report symptoms and share
symptoms that normally
wouldn’t come up during an
appointment.

See the value in reporting
symptoms

Patients, caregivers, and
providers agree that keeping
the healthcare team up to
date and alerting if medical
treatment is necessary are the
top reasons to use technology

Providers also see improving
outcomes and reducing
hospitalizations as top benefits
— a potential opportunity area to
educate patients on additional
benefits

Need in-person tech support
and privacy/cost concerns
addressed

Patients and caregivers feel
that meeting in-person to help
set-up technology is the most
helpful, particularly among rural
and older respondents

Patients and caregivers are most
concerned about the privacy of
health data and cost of using
technology

Clear gap between what patients
want for technology support and
what providers are offering




Key Findings: Cancer Programs

confidence and accuracy

Concerns around

While providers see benefits to
RPM, they also express only
weak confidence in their own
use of digital technology as
well as cautious about the
accuracy of data provided by
patients and caregivers

Perceptions of benefits are
lower among practices not
considering RPM suggesting
there is outreach and education
to do

Admin as RPM advocates
& disconnect between
training and use

Admins appear to be greatest
advocates for RPM —
encouraging adoption and
expressing concern about
patient accessibility

Does not appear that training is
happening consistently

While nurses are identified as
key roles for monitoring RPM
data, they report the least
experience with it

a Great momentum and

resulting need for RPM
implementation support

Most cancer programs (7 in 10)
reported at least early planning
for RPM, with 3 in 10 programs
having already implemented
the technology

Many are already using EHR
patient portals and/or text
messaging to communicate

Implementation support
needed includes strategies for
funding/reimbursement, business
case examples, training, and
success stories.




Use of Technology

Across Patient, Caregiver, and Provider audiences, there are groups of respondents who have
embraced technology and others who are not planning to adopt it.

Use Technology to Track Health Information Pr.ogram or Prac.:tice Invo_lvernent
During Cancer Treatment in Remote Patient Monitoring
% Patients % Caregivers Providers

2% , 4%
Implemented or
in the process,

28%

Yes, 42%

Yes, 58%

a8






What Con A Qucmtum -
Computer Do Better?

Quantum computing will solve a class of probliams that are
unscivabie today, opening up a new realm of applications.

VS
Emad

. "'

How CRISPR

lllumina wants to sequence your whole genome for
$100

o The Cas9 protein
. o forms a complex with
i | - i : guide RNA in a cell
e , .

This complex attaches to
a matching genomic DNA
sequence adjacent to a spacer

Crunchbase (yellow segment) Guide RNA

Hlumina
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ChatGPT: What Did

You Just Say?

* Generative Artificial Intelligence

Text-based and visual artificial
intelligence tools

Goal of solving problems, accomplishing
tasks with human-like responses and
answers

These algorithms can answer almost any
guestion generate text, audio, music,
video, images, art, code, music, make
arguments, form ideas, and much more

GPT stands for Generative Pre-Trained
Transformer—this is a natural language
processing model

Midjourney.com
Openai.com/dall-e-2

Faceapp.com




CHRONIC HEALTH CONDITIONS EXPECTED TO BENEFIT MOST
FROM Al/ML

Cancer
63%
Heart

Disease
63%

Neurological
Diseases
56%

Diabetes . . Infectious

66% Disease
For which clinical areas 46%

do you feel AI/ML holds .
the most promise?

Data curation and retrieval, not retention




FUTURE FORCE IN ONCOLOGY

Prevention and treatment advances
will redefine the cancer “consumer”

Rapid innovation will remake the
requirements of contemporary care

Unsustainable costs will prompt
intervention across the value chain

Traditional provider identities will
blur, creating new ecosystems of care

New entrants will accelerate disruption
and innovation in the care continuum

WHAT CANCER CENTERS NEED TO DO

Excel in the spaces before and after
cancer, addressing the needs of millions
of cancer "pre-vivors” and survivors.

Build care models that reflect the complexity of
the disease, capable of adapting to high-velocity
clinical innovation.

Diversify the business model and create value-
based competence, preparing for challenges to
today's onco-economics.

Redefine target patient segments and the role
of partnerships in a marketplace of fungible
community and academic roles.

Assemble the expertise and capabilities required
to modernize the experience of cancer care.
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215t century curricular emphasis

* Knowledge capture and curation: Teaching students to
distinguish between information and knowledge.
Stresses knowledge capture and curation not
information retention.
"« Deep understanding of probabilistic reasoning:
o understanding probabilities and communicating and
® applying them meaningfully
* Collaboration with and management of Al applications
/] * Cultivation of empathy and compassion
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“If you’re teaching today what you were five years ago;
either the field is dead or you are.”

-- Noam Chomsky




in New York City

Easter Parades

Oe Horse & Carri

Year 1900

|ae

™M
A\
(o)
s
By
o
Y
b.
-
Inn»..
>
=
@)
ot
O
=
O’
c
O

~al

R

*'H .HVE.. E“




Stay alert & engaged

~ Be open to possibilitiesfe *==
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“Don’t believe
everything you
read on the
Internet just
because there’s
a picture with a
quote next to it.”

—Abraham Lincoln j
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