Strategies for
Managing the
Tsunami of Medical
Information:

Al and Beyond

@ PennState Health

WSMOS

Washington State
Medical Oncology Society

David R. Penberthy, MD MBA

Associate Professor Penn State College of Medicine
Medical Director of Radiation Oncology

Milton S. Hershey Medical Center

President, ACCC 2022-2023

November 17, 2023




Disclosures

Employment Funding Sources Ownership & Leadership

investments

David R. Penberthy, MD, MBA  Penn State 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+]

All cancers

Africa + Latin America and Caribbean + Morthern America + Europe + Oceania + Asia

2020

19.3M

CAMCERTOMORROW |IARC - All Rights Reserved 2022 - Data version: 2020

=1 000 000

Demographic changes

aflle =i

aflle =@

il aflle =l

N =@ afi¢ agie
00 = a@e age

O
=

2040

Iriermational Agency for Research on Camoer

R Waild el
‘:._“_‘_'_ Jrarazats




cancerresearciucsete  CCancer Incidence Worldwide ]

() Northern Europe [ 2 <5

® Breakdown of the estimated 12.7 million new cases, World-age e e | 24

Central and Eastern Europe

. . . . Southern Africa S0

Sebesiiional Kessor or MassurslipniEmscer standardised incidence rates and the most commonly diagnosed Fastern Asia P
Caribbean 173

South America 172

A%% World Health cancers by the different regions of the world, 2008.

J Organization South-Eastern Asia (53
s Melanesia 139
Certral Armeri 134
Western Europe MNorthern Europe Central and Eastern Europe en‘. ternE/::i: 134
NMumbers 1,029,993 MNumbers 482,080 MNumbers 983,408 Eastern Af 123
Prostate | 6% Breast 159 Lung 14% astern Alnca
Northern America Breast 1 4% Prostate 13% Colorectumn 13% Western Africa o8
Numbers 1.603,870 Colorectum 13% Colorectum 13% Breast 12% South Central Asia 105
Lumg 15% Lung 1% Lung 129 Stomach 7% MNorthern Africa 103
Prostate 13% Micdle Africa 92
Breast 1 3% ! M . ! . !
100 150 200 250 300 350
Colorectum 1198 rate per 00,000 population
B4
Southern Europe i‘
MNumbers 713,401
Colorecturn 4%
Breast 132
Lung 12%
Prostate 1% Eastern Asia
Numbers 3,720,658
1 7%
Stomach | 6%
- | 3%6
Norchern Africa Colorectum 10%

Caribbean
MNumbers
Prostate
Breast

Lung
Colarectum

79,347
205
1%
1%
9%

Central America
MNumbers.

Prostate

Breast

Cervix uter
Stomach

.

176,564

12%

1 0%

9%

a%

South America

Mumbers 650,097
Breast 1458
Prostate 3%
Lung B
Colorectum T

A

MNumbers 164,350
Breast 17%
Lung 7%
Bladder 7%
Mon-Hodgkin lymphoma 7%

Wvestern Africa
Mumbers

’

184,071

ey

N

Breast 6% *
Cervix uteri 1698
Liver 1% -
Prostate e
Middle Africa
MNumbers. 66,895
Liver 16%6
Breast 1228
Cervix uteri 12%6
Prostate 6%
Southern Africa
Numbers 79,179
Breast 1%
Prostate 1098
Oesophagus 9%
Cervix uteri 8%

Source: GLOBOCAN 2008, v. 1.2, Cancer Incidence and Mortality VWorldwide.
IARC, 2010 (http://globocan.iarc.fr)
Map updated February 201 |

Eastern Africa
Mumbers
Cervix uteri
Kaposi sarcoma
Breast
Oesaphagus

Stormach

221,076
| 4%

I 1%
8%

T

http://info.cancerresearchuk.orgf/cancerstats/

South-Central Asia
MNumbers
Cervix uten 12%

Lip, oral cavity 79

1,423,213

12%6
T

Awustralia/New Zealand

Numbers 127,022
Prostate 1 7%
Colorectum | 4%
Breast 1 3%
Melanoma of skin 1 1%

South-Eastern Asia

MNumbers 725446
Lung | 4%
Breast 12%
Liver 1058
Colorectum 9%
Numbers 7,028
- Lip, oral cavity 1 2%
Cervix uteri 108
Breast . 9%
Liver \ T

© Cancer Research UK

Registered charity no. 1089464 (England & WWales)

& SCO41666 (Seotland)



GDP Issues

- . . B
0 National spending on 36
healthcare goods and
services
50
1960 2020
527.128 54.121
i
1924 2021
5104.68 523T i
Healthcare expenditures U
as a percent of GDP
Gross domestic product
- ] D . 5, o o
523 trillion 1960 ¥ 02

2021 =



So how are we doing?

Figure 1. Trends in Age-adjusted Cancer Death Rates* by Site, Males, US, 1930-2019

100

=)
=

&
=

Prostate

\: stamach Colon & rectum

.
=

Rate per 100,000 male population

[
=

= ——

5 ™ Leukemia
ol v b b b by b b b b b b b b b b b b b v
1930 1935 1240 15 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 05

*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
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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
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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
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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
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The robots are coming.

Ray Kurzweil c. 2006
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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
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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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Presenter Notes
Presentation Notes
Chess has long been considered a game of intellect, and many pioneers of computing felt that a chess-playing machine would be the hallmark of true artificial intelligence. 
On May 11, 1997, an IBM computer called Deep Blue defeated the reigning world chess champion, Garry Kasparov, capturing the attention and imagination of the world. 

On the seventh move of the crucial deciding game, black made what some now consider to have been a critical error. When black mixed up the moves for the Caro-Kahn defense, white took advantage and created a new attack by sacrificing a knight. In just 11 more moves, white had built a position so strong that black had no option but to concede defeat. The loser reacted with a cry of foul play – one of the most strident accusations of cheating ever made in a tournament, which ignited an international conspiracy theory that is still questioned 20 years later.

This was no ordinary game of chess. It’s not uncommon for a defeated player to accuse their opponent of cheating – but in this case the loser was the then world chess champion, Garry Kasparov. The victor was even more unusual: IBM supercomputer, Deep Blue.

In defeating Kasparov on May 11 1997, Deep Blue made history as the first computer to beat a world champion in a six-game match under standard time controls. Kasparov and his supporters believed that Deep Blue’s playing was too human to be that of a machine. 


O
ALPHAGO BEAT LEE SEDOL

Sgﬁ. Google DeepMind £0% AlphaGo
Challenge Match

8 - 15 March 2016

ﬁ Google DeepMind



Presenter Notes
Presentation Notes
Watson, specifically, is a “question answering machine” of a type that artificial intelligence researchers have struggled with for decades — a computer akin to the one on “Star Trek” that can understand questions posed in natural language and answer them.   

It showed its facility with medical diagnosis. With the answer: “You just need a nap. You don’t have this sleep disorder that can make sufferers nod off while standing up,” Watson replied, “What is narcolepsy?”

Watson had the capability to ingest more data in one day than a human being could in a lifetime. 
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Health Al Market Size 2014 - 2021

GLOBAL GLOBAL ARTIFICIAL INTELLIGENCE IN HEALTHCARE MARKET
S 38 88 ARTIFICIAL INTELLIGENCE
: H IN HEALTHCARE MARKET

OPPORTUNITIES AND FORECASTS, 2017-2023 ® NORTH AMERICA EUROPE

11X

2014 2021

| Global Artificial Intelligence in
Healthcare Market is expected fo ® LAMEA

reach $22,790 million by 2023.

Acquisitions of Al startups are rapidly ® ASIA-PACIFIC

increasing while the health market is
set to register an explosive CAGR of Growing ata CAGR of 48.7%
40% through 2021. 172

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

Source: Accenture (December 2017). Artificial
Intelligence in Healthcare.



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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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)
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IS THIS A GUTENBERG MOMENT?




IS THIS A GUTENBERG MOMENT?

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

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.

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

Download PDF Copy
By Neha Mathur
Reviewed by Danielle Ellis, B.5c.

Feb 13 2023

38

ChatGPT
HEALTHCARE

THE KEY TO THE NEW FUTURE

HARVEY CASTRO MD, MBA

Opinion = Kevin, M.D.

Al in Healthcare: Meeting HIPAA Standards With ChatGPT

— Patients deserve a commitment to privacy

by Harvey Castro, MD, MBA February 11, 2023

THE LANCET

AND

COMMENT | ONLINE FIRST

ChatGPT: the future of discharge summaries?

OF MEDICINE

Sajan B Patel « Kyle Lam =

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

FORBES » INNOVATION » HEALTHCARE

EDITORS' PICK

5 Ways ChatGPT Will Change
Healthcare Forever, For Better

Robert Pearl, M.D. Contributor @



Presenter Notes
Presentation Notes
ChatGPT is a large language model developed by OpenAI. Its training began in June 2020 using a variant of the GPT-3 architecture and a massive dataset of over 45 terabytes of text from the internet. ChatGPT was designed to be able to generate human-like responses to a wide range of prompts, including questions, statements, and conversation openers.

Some significant milestones in ChatGPT's development include:

June 2020: Training of ChatGPT begins

September 2020: OpenAI releases a paper describing ChatGPT and its capabilities

November 2020: OpenAI releases a private beta of the API for ChatGPT

June 2021: OpenAI releases a public beta of the API for ChatGPT

August 2021: OpenAI releases a blog post describing a new feature in ChatGPT that allows it to generate computer code

September 2021: OpenAI releases a blog post describing how they are using ChatGPT to improve language models for scientific research

ChatGPT has become increasingly sophisticated and capable over time, and its development continues to be an area of active research for OpenAI.
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IMPORTANCE OF Al IN ONCOLOGY
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More accurate diagnoses: AI can assist in the interpretation of medical imaging, reducing the risk of misdiagnosis and improving the accuracy of diagnoses.

Better treatment planning: AI can analyze vast amounts of patient data to provide personalized treatment recommendations based on the specific characteristics of individual patients.

Improved patient monitoring: AI can continuously monitor patients and provide real-time updates on their condition, response to treatment, detecting changes in their condition and alerting clinicians to potential issues allowing for prompt intervention, thus reducing the risk of complications and improving overall outcomes.

AI is increasingly being used in oncology imaging to improve the accuracy and efficiency of diagnostic and screening tests. Low-dose CT scans for lung cancer screening: AI algorithms can be used to analyze CT scans and identify early signs of lung cancer, which can help doctors detect the disease at an earlier stage and improve patient outcomes. Digital reading of pixelated images for prostate cancer: AI algorithms can be used to analyze digital images of the prostate and identify potential signs of cancer, which can help doctors make more accurate diagnoses and treatment decisions.


Al IN RADIATION ONCOLOGY
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https://www.sciencedirect.com/science/article/pii/S0753332220304479#bib0155 - Fig. 2. Automatic delineation of tumors and organs at risk.

AI can help radiologists map out target areas or automatically plan radiation regimens for treatment [[31], [32], [33]]. Lin et al. [34] used the three-dimensional convolutional neural network (3D CNN) to achieve automatic delineation of nasopharyngeal carcinoma, with an accuracy of 79%, which is comparable to that of radiotherapy specialists. Cha et al. [35] combined deep learning technology with radiomics (a method of extracting image features from radiographic images) to build a predictive model that can evaluate the response to treatment of bladder cancer. Babier et al. [36] developed automation software based on deep learning technology that reduced the time it took to plan radiation therapy to just a few hours. The treatment plan generated by the AI software is comparable to patients' conventional treatment plan and the time is greatly reduced (Fig. 2).

The application of AI in cancer radiotherapy mainly includes cancer target area, the delineation of organs at risk and the automatic formulation of radiotherapy plan. The AI system can automatically realize the intelligent delineation of radiative images without manual registration interpolation and other operations. In addition, AI can directly predict three-dimensional dose distributions based on mapped organs and target areas, automating more personalized treatments.
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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

» Al also flagged 6 slides not noted by
expert pathologists



Presenter Notes
Presentation Notes
A study published July 27/2020 in The Lancet Digital Health by UPMC and University of Pittsburgh researchers demonstrates the highest accuracy to date in recognizing and characterizing prostate cancer using an artificial intelligence (AI) program.

To train the AI to recognize prostate cancer, Dhir and his colleagues provided images from more than a million parts of stained tissue slides taken from patient biopsies. Each image was labeled by expert pathologists to teach the AI how to discriminate between healthy and abnormal tissue. The algorithm was then tested on a separate set of 1,600 slides taken from 100 consecutive patients seen at UPMC for suspected prostate cancer.

During testing, the AI demonstrated 98% sensitivity and 97% specificity at detecting prostate cancer—significantly higher than previously reported for algorithms working from tissue slides.

Also, this is the first algorithm to extend beyond cancer detection, reporting high performance for tumor grading, sizing and invasion of the surrounding nerves. These all are clinically important features required as part of the pathology report.

AI also flagged six slides that were not noted by the expert pathologists.

Study #1: Radboud University Medical Center – January 2022, Netherlands
New AI-based “deep learning” system compared to human pathologists identifying aggressiveness of prostate tumors. 
Researchers compared AI-based system’s performance to the performance of 15 human pathologists
The system performed better than 10 of the pathologists, noting that its ability to evaluate the aggressiveness of prostate tumors was comparable to that of a highly experienced pathologist. 

While AI-based algorithms and programs will not soon replace human pathologists as the gold standard in detecting prostate cancer in patients, the results of these studies demonstrate the value that such innovations could bring to health care, particularly as a form of quality control for less experienced pathologists.2 The results also offer hope that similar algorithms could be developed to aid in the detection and diagnosis of other types of cancer, potentially helping patients get diagnosed and begin treatment earlier in the course of the disease.2
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Epic’s Cognitive Computing .Models for Risk of Hospital Admission or ED Visit to drive interventions for follow up from our care management team

AI is transforming practice of pathology/lab medicine.  What I appreciate most at the present time, given our labor pressures, is the opportunity to leverage AI  to “do more with less,” focusing our limited minutes on tasks that require more judgment or nuance. This has already allowed us to quickly sort out and exclude no growth urine culture plates based on image analysis.  More algorithms to be implemented in 2022 that will create additional operational efficiency.

Software takes raw mass spec data on urine toxicology tests and highlights exceptions to quality rules, dramatically reducing technologist review time.

Eon is able to remove approximately 80% of the Coordinator’s repetitive tasks and manual tracking using advanced business logic. The logic is based on YOUR clinical requirements, not the care plan or guidelines we require. This logic automates and streamlines clinical workflow by 80%, allowing your resources to focus on the patients most at risk and who need immediate care coordination.





CAPACITY MANAGEMENT
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Nearly 500 infusion centers – including more than 80% of the National Comprehensive Cancer Network and over 60% of National Cancer Institute members – rely on iQueue for Infusion Centers to increase access, decrease patient wait time, and lower healthcare delivery costs.

AI can also be used to manage the capacity of infusion suites, which are often used to administer chemotherapy and other treatments. LeanTaas is a company that uses AI algorithms to optimize the scheduling of patients and treatments in infusion suites, which can help reduce wait times and improve the overall patient experience.

Improved patient access: By analyzing patient demand and resource capacity, iQueue can help infusion centers optimize their schedules and reduce wait times, ensuring that patients receive timely access to treatment.
Increased efficiency: iQueue can help infusion centers reduce idle time and improve the utilization of their resources, including infusion chairs, nursing staff, and medications. This can result in faster throughput, reduced costs, and improved profitability.
Enhanced staff satisfaction: iQueue can help infusion centers create more predictable schedules, reduce overbooking and overtime, and improve work-life balance for staff. This can lead to improved job satisfaction, lower staff turnover, and better patient care.
Real-time data and analytics: iQueue provides real-time data and analytics, allowing infusion center managers to monitor performance, identify bottlenecks, and make data-driven decisions to improve operations and patient care.
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CAPACITY MANAGEMENT

» Achieve more effective discharge practices.

» Anticipate potential delays and better direct patient
flow

> Predictive modeling to improve discharge planning

» Open and close surge units at the right time.
» Predict upcoming bed shortages
> ldentify departments with higher utilization to be
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One of the most significant shifts in hospital operations over the course of the COVID-19 pandemic has been increased reliance on AI-based technology for capacity management and general health care delivery.

Health system leaders can master this “chess game” by anticipating the next several moves well in advance with the assistance of AI-based predictive analytic tools. This adoption will lead to dramatically better outcomes than a purely reactive response with no appreciation for how unit capacities are likely to unfold. In managing the next phase of the COVID-19 pandemic and beyond, it will become evermore critical for health systems to invest in transparent, data-driven solutions that will optimize capacity management issues.
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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
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Proper patient placement requires health care leaders to play a daily and constant game of chess. Providers need tools to help them make as many strategically planned moves as possible throughout the ED, PACU, ICU, and nursing units. This shuffle becomes infinitely easier to navigate with predictive models running each element of demand. This spans incoming volumes from the OR and ED, as well as external and inter-hospital transfers. Predictive models should be updated using real-time feeds that capture data, any delays, and unanticipated surges.
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FASTER DEVELOPMENT OF MEDICINE

(1 Atomwise » Duringthe 2015 West African Ebola Virus
Atomwise partnered with IBM and the
University of Toronto to screen the top
compounds capable of binding to a
glycoprotein that prevented Ebola
penetration into cells.

» This Al analysis occurred in less than a day, a
process that usually would have taken
months or years enabling the development
of the treatment for Ebola.
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The process started by using Atomwise's AI technology to analyze the molecular structure of the Ebola virus and identify specific protein targets that could be targeted with existing drugs. The AI algorithm then screened a database of over 6,000 known drugs to identify those that had the potential to bind to these protein targets and disrupt the virus.

The top 100 drug candidates identified by the AI algorithm were then further tested in laboratory experiments to assess their effectiveness in inhibiting the Ebola virus. Through this process, Atomwise and its collaborators identified two existing drugs, tilorone and quinacrine, that showed promising results in blocking the Ebola virus from replicating.

The use of AI and machine learning in this process allowed for a more efficient and targeted search for potential drug candidates. Traditional drug discovery methods can be slow and expensive, involving the synthesis and testing of large numbers of compounds. By using AI to analyze existing drug databases, Atomwise was able to quickly identify potential drug candidates and focus its resources on further testing and development.

Overall, this project demonstrated the potential of AI and machine learning to accelerate the drug discovery process and find new treatments for emerging diseases.



ANOTHER SET OF EYES
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Another set of eyes for
cancer diagnostics
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"Just as with AI-driven cars, we may not need our hands on the steering wheel all the time, but we need to be able to over-ride and take control when needed,” 

If AI has to play a role in decision making, specific technical requirements will be needed to ensure that tools are reliable and robust (FDA, 2021; EU, 2021) particularly for features that are accessible only with advanced digital imaging and analysis methods.

A study published in the Journal of American Medical Association (JAMA) found that an AI algorithm was able to accurately identify breast cancer in mammograms with an AUC of 0.965 (95% CI, 0.946-0.983)

On Monday (2/20/23), our own New Technology Council voted to prioritize AI mammography. AI mammography is the application of machine learning algorithms to mammography images to aid in breast cancer detection and diagnosis. By analyzing patterns in the images, AI algorithms can assist radiologists in identifying potential areas of concern and flagging them for further examination. AI mammography has the potential to improve the accuracy and efficiency of breast cancer screening, particularly in areas where access to healthcare resources is limited. 
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AI is also being used to inform treatment decisions for oncologists.AI algorithms can be trained to analyze patient data and predict which treatments are most likely to be effective, which can help doctors make more informed treatment decisions. A study published in the Journal of Clinical Oncology found that an AI algorithm was able to predict which patients with advanced lung cancer would respond best to immunotherapy.
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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
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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, MA"Z; Adam Poliak, PhD?; Mark Dredze, PhD?;

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 phy_t.n:lans (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 guality 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.




PHYSICIAN VS CHATBOT

Table. Example Questions with Physician and Chatbot Response®

Question™ Phisician mesponis Chatbol respomse” Evaliation soones
Question about risk of If you've swrpassed 2-6 h, chances ane Iit"s natural to be concerned if you hawe mgested a foreign object, but in this case, it is highly wnlikely that the » 100% preferred the chatbot
dying Tollowing they v passed indo your inbestines. Whisth  toothpick you swallowed will cause you any séerkous harm, . -;.El' mean quality scone [chathod ) )
RN i e Toothpicks are made of wood, which is not taxic and will not cause poisoning, However, it s possible for a toothpick 133 Mean quality score (piysician
mgesting 2 toothpick.  yany cenote can swallow razorblades and 1o cause injury if it becomes stuck in th throat or i it punctures the digestive tract, However, thes is unlikely to ';-gg““'“"‘“”"““m‘““’
toothpicks without issve. In caseyou  happen with a dull, cooked toothpick that is only 2 cm long. o ““'“m]'"““'f““
mﬂﬂmﬂ ache, mm;":‘““ I you are experiencing any discomfort or symptoms such as abdominal pain, difficulty sswallowsng, or vomiting, i is
Sieiing m""’.‘“:'m:ﬂ"'- important to contact a health care provider for further evaluation. However, if you are not experiencing any
FRember o poie owed symptoms, it is safe 1o assume that the toothpick has passed through your digestive system and you do nol need to
Yooth pick. be concermed.
For now, they won't be doing much. It's abways 2 good idea to be cautiows when consuming food and to remove any foreign objects before eating. It’s

understandable (hat you may be feeling paranoid, bist try not to worry 160 much, It i highty unlikely that the
toothpick will cause you any serious harm.

Queition about needing  Thangs that signify you should see a It"s always best 1o err on the side of caution when it comes to head injurics. While s possible that you may be fine, = 100% preferred the chatbot
to see a physician docior: it"s important to be eviluated by 3 medical professional to rule oul amy serious injurbes. 'S podaible that you may = 4 37 mean quality scone {chatbod)
following injury that # Nausea/vomiting have suffered a concussion or olber head injury, even if you didn’t lose comciowsness. Symptoms of 3 concussion can 4,67 miean quality scone {phhysician)
occurred by hittirg head 'Eﬂ'ﬂi - nclude headache, daziness, nausea, difficulty with balance, and feeling “off.* ';.E;mmmxm[ﬂmml
of 3 meta Dar wie * JEVEYE OF WOrSening heacac The location of the imgact and the apparent force of the injury could potentially make a difference in the severityof £33 Mean empathy score
ﬂmmmutlhgmu 'E:"h“:m ithee injury. It"s also important (o note that symgtoms of 2 conussion or other head injury may not always appear {phrysician)
SO, SN S immediately and could take hours or even days to develop.
» Proqdems wilh v It"s importamt o seek medical attention as soon a5 poasibile if you experience ary of the following symptoems after a
» Limb weakness head injury:
i you develop any of these in the next 24 * Loss of consciousness, even if i1 just for a few seconds
h, rush to the emengency room, * Sovere OF worsening heads e
» Maused or woimiting
*» Slurred speech
= Difficulty with balance or coordination
* Selpures
& Chunnegies in behanvion oo personality

* Clear fluid draining from the nose or ears

It*s also a good hea (o e 3 doctor if you expensence neck paim after 3 head ingury, 45 this could be 3 sign of a neck
injury.

b the meantsme, (ry to rest and avoid activities that could potentially cause further injury (o your head, ssch as
contact sports o activities that involwve high speeds or Beights, If you experence ay of the symptoms lRbed above or
if your symptoms warien, seek medical atiention right away.



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.”
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https://www.prnewswire.com/news-releases/belonglife-launches-dave-worlds-first-real-time-conversational-ai-oncology-mentor-for-cancer-patients-301820795.html

Built and finetuned using machine learning (ML), LLM classification and NLP, Dave was trained on datasets of unique patient-physician and patient-to-patient interactions aggregated from Belong's Beating Cancer Together app, the world's largest social and professional network for cancer patients. Seven years of proprietary interactions and patient journeys on the app generated billions of data points, providing Dave with robust real-world data to enable a comprehensive understanding of the cancer journey.

Dave is able to provide oncology-specific, precise, comprehensive and empathetic answers to cancer patients' challenges. The conversational AI platform communicates empathetically with users and retains a long-term memory of previous correspondence, allowing continuous communication across multiple chat sessions. 

The AI oncology mentor has already been extensively tested by more than 10,000 people with cancer, who have praised it for providing oncologist-like support and empathetic care. "Dave has received tremendous gratitude from users and has been proven valuable by the frequent patient use and the many follow-up interactions," said Irad Deutsch, Co-founder and CTO of Belong.Life. "We are extremely satisfied with the results—you won't believe how good it is until you try it yourself!"



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
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CURRENT LIMITATIONS AND CHALLENGES

Healthcare Algorithms Are Biased, and the
Results Can Be Deadly

CODED B1AS

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.

How Bj .
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A US government study confirms most face

recognition systems are racist
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While many companies (across industries) have made DEI a priority, few have understood the rigorous changes that must happen in order to meet goals. Diversity, equity, and inclusion will not happen unless companies overhaul their processes, leverage technology, and build business models with DEI in mind. (Fast Company 9/9/22 How Tech Companies are Removing Bias and Equipping DEI Initiatives)

Since the invention of AI, people have wondered about the consequences or challenges that may come with such advanced technology. Specifically, if AI is created by people—all of whom have inherent biases—will the machine learning technology also embody those biases? 

AI technology must involve multiple checks and balances to ensure that biases are identified and then mitigated at the same rate that AI is being built. In order to have a clear picture of DEI efforts and their efficacy, leaders must pull from multiple data sets and sources and process them for critical information about potential biases. This is an ongoing process that companies must implement, especially if they are using AI because the technology is constantly evolving.

Artificial Intelligence (AI) & Machine Learning (ML) can be educated to decrease or remove bias by promoting data transparency and diversity for reducing health inequities.  

Healthcare research in AI and ML has the potential to eliminate health-outcome differences based on race, ethnicity, or gender. ��A landmark U.S. government study by The US National Institute of Standards and Technology in December 2019 reported that more than 200 facial recognition algorithms — comprising a majority in the industry — had a harder time distinguishing non-white faces. The bias in our human-built AI likely owes something to the lack of diversity in the humans who built them. After all, if none of the researchers building facial recognition systems are people of color, ensuring that non-white faces are properly distinguished may be a far lower priority.




TANGIBLE BENEFITS AND ROI

56

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




B
CHANGING THE HEALTHCARE LANDSCAPE

Streamlining Workflows

Reducing Costs

Improving Collaboration

ﬁl

Advancing Research



Presenter Notes
Presentation Notes
Streamlining Workflow: AI algorithms can automate many time-consuming and repetitive tasks, freeing up healthcare providers to focus on more complex and higher-value activities.

Reducing Costs: By improving accuracy, reducing errors, and streamlining workflows, AI can help to reduce the cost of cancer diagnosis and treatment, making it more accessible and affordable for patients.

Improving Collaboration: AI can facilitate collaboration between healthcare providers, researchers, and patients, by providing real-time access to data and allowing for more informed decision-making.

Advancing Research: AI can be used to analyze large amounts of data from clinical trials, accelerating the discovery of new treatments and improving our understanding of cancer.

Empowering Patients: By providing patients with personalized treatment recommendations and enabling them to monitor their own health, AI has the potential to empower patients and increase their involvement in their own care.



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
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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




TECH TALK SPEAKERS

Amy Ellis
Chief Operating Officer
Northwest Medical Specialties, PLLC

S Ford
Tacoma, Wash. =) sl

Chief Executive Officer
Michiana Hematology Oncology
South Bend, Ind.

Douglas Flora, MD, LSSBB
Executive Medical Director, Oncology Services
St. Elizabeth Healthcare

Edgewood, Ky. Matt Devino, MPH
Director, Cancer Care Delivery and Health Policy
Association of Community Cancer Centers

®e ®eo Rockville, M.D.




TECH TALK SPEAKERS

Rick Baehner, MD

Chief Medical Officer, Precision Oncology
Exact Sciences

Redwood City, Calif.

Blythe Adamson, PhD, MPH
Principal Scientist

Flatiron Health

New York, N.Y.

Sarah McGough, PhD

Principal Data Scientist John Frownfelter, MD, FACP
Genentech _ Lead, Data Driven Healthcare
San Francisco, Calif. NTTData

Highland, Mich.




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



Presenter Notes
Presentation Notes
Digital Human is lifelike, animated, contextually aware, 2D or 3D fully animated computer-generated imaging CGI or digital characters that can be deployed for a variety of business-related tasks, but in particular for customer self-service purposes and marketing. Especially as: Emotionally connected customers are proven to be four times more loyal to brands and likely to spend two times more



Oncology Insights in Drug Development:
Machine Learning from an Industry Perspective

At Genentech/Roche, are key enablers to
transform healthcare
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Focus: Applying advanced analytics will enable understanding of patient and disease
heterogeneity and its relevance to clinical outcomes at an unprecedented resolution




Oncology Insights in Drug Development:
Machine Learning from an Industry Perspective

enables us to capture a larger & broader population of
patients with cancer

Flatiron-Foundation Medicine Clinico-Genomic Database

CGDB
s Eistirsn Netwe (CGDB) ©
MEDICINE®

Electronic Health
00 Records
; + % Genomics
_ i i i i : ‘ ‘- . I ‘§®§;
i ) & Clinical .
L O '_' Outcomes

~2.5m ~500k


Presenter Notes
Presentation Notes
With real world databases like electronic health records we can access tens of thousands of patients and over a dozen cancer types, so we no longer have to study cancer in silos. 


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



Value of Multiomics: Addition of Orthogonal Prognostic and/or
Predictive Information to Baseline ctDNA Results

ing
RNA Sequencl”
Tumor RNA !
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74
50 60
30 40
10 20

Recurrence Score result

Clinico-pathologic factors H&E analysis Tissue derived genomic data Germline toxicity variants

* Number of nodes examined * Artificial intelligence/machine ¢ Transcriptomic signatures, tumor ¢ Dihydropyrimidine

e T-Stage learning microenvironment dehydrogenase (DPYD)

* Number of positive nodes * Prognostic/predictive « TMB, MSI, TCR, HLA LOH, * Thymidylate synthase (TYMS)
signatures neoantigens

* Minimal residual disease

TMB = tumor mutation burden; MSI = microsatellite instability; TCR = T-cell receptor; HLA LOH = human leukocyte antigen loss of heterozygosity



The Phenomics Revolution

The Phenomics Revolution
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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!




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

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




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


Presenter Notes
Presentation Notes
Q05: Have you used technology (e.g., a smartphone app, wearable device, secure text messaging program, or a website) to track health information during cancer treatment (e.g., symptoms, heart rate, sleep, and physical activity)?
Q05C: Did the person you care for use technology (e.g., a smartphone app, wearable device, secure text messaging program, or a website) to track health information during cancer treatment (e.g., symptoms, heart rate, sleep, and physical activity)?

Q15: Which statement best describes your cancer program or practice’s current involvement in remote patient monitoring? (Select all that apply.)



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.




THE PROMISE OF Al & ML
IN HEALTHCARE
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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




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
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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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NOW NEXT

MR, PET, CT Mano-tech imaging * Full "omics” panel
Procedural biopsy Photoacoustic tomography * Al smart robotics
MNext-gen sequencing Liquid biopsy (cfDMNA) * Intra-op navigation

Robotic surgery (DaVind)

Checkpoint inhibitors (PD-L1) Mext-gen ICIs (TGIT, LAG-3) * Polypeptide conjugates
Autclogous ACT (CAR-T) Off-the-shelf ACT * RMNA-based vaccines
Bispecific antibodies (CAR-T, TIL, NIK) (mRNA, siFMA, miRMNA)

Cellfviral vaccines Multi-specific antibodies

Fecal transfe Engineered bactena * Combination TEls
TKls {RET, MET, EGFR) ntratumaoral microbiomics * Nanoparticle delivery
Antibody drug conjugates Gene editing (CRISPR) * Immune + PARP

Froteasaome inhibitors (FPARF)

Adaptive therapy (MRLInAC) Radiation immune modulation * O -Immunctherapy,
Pencil-beam proton FLASH (Ultra high-doserate therapy)  combination PARP/ICIs
Radiopharma (o / B) Heavy particle (carbon ion)

Theranostics




Basic disease programs
Generalist providers
Non-interventional research
Serial care settings

Basic technology/facilities
High-touch care models

Monthly cost (Adjusted to 2020 %)

——— S-year median price

Source: Chartis review of therapeutics & monthly & median costs of concer drugs at the time of FDOA approval from Drug Pricing Lab

https:fwww. drugpricinglab.org /fissue/launch-price-tracker/

Community
Cancer Center

E:..';}.;Tlr'-ljlrr.'_; FI'_'II:I[I_'Ir'I:'I'l

Increasing Scalefi

Academic
Cancer Center

Complex disease programs
Tumor sub-specialists

Early phase clinical research
Multi-discplinary care settings
Flagship cancer centers

Oncology teaching programs




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.




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

" \



“If you’re teaching today what you were five years ago;
either the field is dead or you are.”

-- Noam Chomsky




GLOBAL UBIQUITOUS CONNECTIVITY MW clobal Population

B internet Users
GLOBAL POPULATION (BILLIONS) 8.0B

2010 2017 2022-2025



It's not just people being connected...

Global Connectivity will connect everything,
everywhere, always = The Internet of Everything.

« 2015: 15 Billion (adding: 7 mil /day or 2.5 Billion/year)
« 2020: > 50 Billion devices & 1 Trillion Sensors

« 2030: > 500 Billion devices & 100 Trillion Sensors

“Create a future of perfect knowledge, you can know
anything you want, anytime, anywhere...

Future of the DATA-DRIVEN COMPANY.”
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Stay alert & engaged

~ Be open to possibilitiesfe *==
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Additional suggested reading
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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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