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ASSOCIATION OF COMMUNITY CANCER CENTERS

LEADING EDUCATION AND ADVOCACY ORGANIZATION FOR TH
CANCER CARE COMMUNITY .

'rom over

es nationwide in

o
-

of the nation’s cancer patients are

- treated by a member of ACCC

www.daccc-cancer.org
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Estimated number of new cases from 2020 to 2040, Both sexes, age [0-85+]
All cancers

Africa + Latin America and Caribbean + Morthern America + Eurcpe + Oceania + Asia
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CANCER RESEARCH UK

International Agency for Research on Cancer

22y World Health
=% Organization

Northern America

MNumbers.
Lung
Prostate
Breast
Colorecturn

1,603,870
15%
13%
13%
I 1%

Caribbean

MNumbers 79.347
Prostate 20%
Breast 1%
Lung 1%
Colorectum 9%

Central America
MNumbers

Prostate

Breast

Cervix uter
Stomach

176,564
1 2%
1056

9%
8%

Cancer Incidence Worldwide

Breakdown of the estimated |2.7 million new cases, World-age
standardised incidence rates and the most commonly diagnosed

cancers by the different regions of the world, 2008.
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South America
MNumbers

Breast

Prostate

Lung

Colorectum

650,097
| 4%

1 3%

8%

7R

A

VWestern Europe
Mumbers 1,029,993
Prostate 1 6%
Breast | 4%
Colorectum 132
Lung 1%
bt

Southern Europe i 5 i

MNumbers 713,401

Colorecturn 1494

Breast 1384

Lung 1 234

Prostate 1%

MNorthern Africa

Numbers 164,350
Breast 17%
Lung FE
Bladder T

Mon-Hodgkin lymphoma

7%
WWestern Africa E‘l

Northern Europe

MNumbers 482.080
Breast 153
Prostate 13%
Colorectum 13%
Lung 123

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

Central and Eastern Europe

MNumbers 983,408
Lung 14%
Colorectum 13%
Breast 122
Stoemach 7%

Numbers 184,071 WVestern Asia
Breast 16% Numbers 223,042
Cervix uteri 6% Breast 13%
Liver 119 Lung - 12%
Prostate 7% Colorecturm 8%
Stormach 7%
Middle Africa
Numbers 66,895
Liver 16%
Breast 12%
Cervix uteri 129
Prostate 6%
Southern Africa Eastern Africa
Numbers 79179 MNumbers 221,076
Breast 1% Cervix uter | 4%
Prostate 10% Kaposi sarcoma I 1%
Oesophagus 9% Breast 8%
Cervix uteri B% Cesophagus T

http://finfo.cancerresearchuk.orgf/cancerstats/

South-Central Asia

MNumbers
Cervix uteri
Breast

Lung

Lip. oral cavity

Awustralia/New Zealand

Australia’New Zealand 313
MNorthern America 300
WWestern Europe | | 287
MNorthern Europe 269
Southern Europe [ 1 244
Central and Eastern Europe 211
Southern Africa 190
Eastern Asia 188
Caribbean 173
South America 172
South-Eastern Asia 141
Melanesia 13%
Central Armerica 134
Wiestern Asia 134
Eastern Africa 123
Western Africa o]
South Central Asia 105
MNaorthern Africa 103
Middle Africa I‘32 . . ) . X
50 100 150 200 250 300 350
rate per 00,000 population
Eastern Asia
Numbers 3,720,658
Lung |1 7%
Stomach | 6%
Liver 3%
Colorectum 103
South-Eastern Asia
l;‘; MNumbers. 725446
» Lun, 1 438
L\ Vs ;; Bremst 129%
R~ Liver 1 0%a
‘ f Colorecturn 9%
N Wi y
> —
iy, i P ~ Melanesia
T Numbers 7.028
1,423,213 - - Lip, oral cavity 12%
122 Cervix uteri 109
12% Breast o %
T Liver 7%
7% .

Numbers
Prostate
Colorectum

Breast

Melanoma of skin

127,022
| 7%
| 4%
13%
1%

© Cancer Research UK
Registered charity no. 1089464 (England & Wales)
& SCO41666 (Scotland)



GDP Issues
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0 Mational spending on 36
healthcare goods and
services
S0
1960 202¢
527.12B 54.121
i
1929 2021
5104.6B 5237 N
Healthcare expenditures
as a percent of GDP
Gross domestic product
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$23 trillion 1960 20

2021



Growth of Physicians and Administrators in U.S. o/

3500%
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.Managers .Physicians

Bureau of Labor Statistics; NCHS; Himmelstein/Woolhandler analysis of CPS
Managers shown as moving average of current year and two previous years




So how are we doing?

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

100
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Stomac Prostate
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40

Rate per 100,000 male population
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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.

©32022, American Cancer Society, Inc., Surveillance and Health Equity Science

Takeaways from the
Cancer Facts & Figures
Report 2022

A8 e

Lung cancer i
[ g Cancer mortality
P g /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

ﬁoh ﬁon cancer deaths.

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

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

are alarming. it & from 2014 -2018.



MILLION CANCER
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US Debt and Taxes

State Debt Clocks § | World Debt Clocks
US FEDERAL TAX REVENUE REVENUE PER CITIZEN INCOME TAX REVENUE | PAYROLL TAX REVENUE
$4,904,069,094,136 $14,719 $2,622,589,720,025 $1,499,624,607,989
US FEDERAL SPENDING (OFFICIAL) wm;,mmm TOTAL STATE REVENVE i TOTAL LOCAL REVENUE | CORPORATE TAX REVENUE y { TARIFF TAX REVENUE .
$5,982,653,154,537 J{_$1,078,584,004,408 s430.504.102781 Ji{ 574.185.250.235
- |- STATE-DEBT | - DEBT PER CITIZEN- |
$1,236,279,646,268 53,711 $6,886
A KX

US GROSS DOMESTIC PRODUCT TOTAL FEDERAL/STATE/LOCAL SPENDING SPENDING TO GDP RATIO

 TOTAL- DEBT-TO GOP RATIO |
$9,527,421,087,466

MEDICARE/MEDICAID [ US-POPULATION: US WORKFORCE NOW

$1,498,277,751,328
US INCOME TAXPAYERS
126,030,630

PRIVATE SECTOR JOBS 70 SILVER RATIO NOW
126,639,496 $670 PER OUNCE
US SELF-ENPLOYED ART-TINE WORKERS 10 SILVER RATIO 1913

[ 9,162,984 | 52; 26,394,637 [ 52.66 rerounce |

US UNTON WORKERS 70 GOLD RATIO NOW

15,567,198 $36,132 l $444,087 | $4,940 PER OUNCE

GOVERNMENT EMPLOYEES [ v ) 10 GOLD RATIO 1913 1
23,318,594 6 $

PER STUDENT
$40,414

MANUFACTURING JOBS N LIVING IN-POVERTY- PAPER TO SILVER RATIO NOW
12,980,054 440.99 to1

FACTURING ) PAPER T0 GOLD RATIO now]

[ US FORECLOSURES |
17116918 ]} 116.50 to1

US RETIREES | | MEDICARE ENROLLEES DOLLAR T0 CRYPTO RATIO NOW
e P 57,339,819 64,128,218
L US TRADE DEFICIT (US TRADE DEFICIT + CHINA US IMPORTED OIL )

US DISROLED
$1,219,424,073,755 K& $418,790,136,656 J[ $329,842,164.416 ) 8,937,255 W

HOUSEHOLD ASSETS US TOTAL NATIONAL ASSETS ASSETS PER CITZEN
$136,698,087,003505 )y $172,027,898,852,350 J{ $517.058

National debt $S32T and counting
www.usdebtclock.org




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 - 4949 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 Cancer$

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

® 2016 American Cancer Society CancerStatisticsCenter.org







THE MEDICAL LITERATURE
CHALLENGE

Pubmed
o ~ 4,000 ..., ~28,000 ..., ~120,000

e~ 1.44 million articles

10% oncology related
oty -~ 400 veer,. ~2800 1o, -~12,000
000



A% Open. 4

Research Letter | Oncology

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
——— NSCLC - Prostate cancer
—— — Colon canecer -7 ——— N5CLC

=== Colon cancer

References Cited, No.

1996 1998 2000 2002 2004 2008 2010 2012 2014 2016 2018 2020

Year 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



Al IN

PRECISION
ONCOLOGY
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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,
Walter Brattain, and William
Shockley invented the transistor

in 1947, and won the 1956
Nobel Prize in Physics

arthy coined the term
ence” in 1956




The History of Al DALL-£(2)

€

“Al” is coined!
&/
P 1%t wave:
Rule-based

Al winter

Al winter

GPT-4

AlphaFold ; Chat.GPT
-

GPT/BERT

Transformers l%ﬁ\

AlphaGo @
3 wave:

. Generative AI?
& |

Google Al |
find cats! !
+ AlexNet |

2" wave: :
Big Data & ML |

1970 1980 1990 2000 2010 2017 2020 2023




The robots are coming.

10

101‘ =
ELECTROMECHANICAL SOLID- VACUUM  TRANSISTOR INTEGRATED CIRCUIT
STATE TUBE
10 RELAY
GORE i7 QUAD
ol L 2
b1 PENTIUM 4 ’ CORE 2 DUO
> PENTIUM III '
Z100 |- PENTIUM II OPTICAL,
QUANTUM,
o COMPAQ DNA
=] DESKPRO 386 K COMPUTING?
Q100 | -
Q ALTAIR 8800 ‘ PENTIUM
® IBM 1130
L z IBM AT-80286
pre DEC PDP-1 x
g ' IBM PC
E 10
< UNIVACI Ec APPLE Il
3 PDP-10
-4{' 0 1 1 1 1 1 1 [l 1 1 [ 1 L 1 1 1 1 1 1 1
o COLOSSUS
IBM
102} i IBM ssec  'BM 704
HOLLERITH
TABULATOR
L g BELL
10+ ’ NATIONAL CALCULATOR
ELLIS 3000 MODEL 1 © BCA Research 2013
ANALYTICAL ENGINE
& » 5 6 &6 & & o5 5 & @ 6 6 b » & &8 & § 8 8 z T &8 8
- T = 2 +© = = = - = = - - v - - *r * * * ® & N N & W

SOURCE: RAY KURZWEIL, "THE SINGULARITY IS NEAR: WHEN HUMANS TRANSCEND BIOLOGY", P.67, THE VIKING PRESS, 2006. DATAPOINTS BETWEEN 2000 AND
2012 REPRESENT BCA ESTIMATES.

Ray Kurzweil c. 2006
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arXiv

https:/ /arxiv.org 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

l‘ ' . . .
daily submissions



https://arxiv.org/

THE EVOLUTION OF ARTIFICIAL INTELLIGENCE

Artificial Intelligence (Al) — the
development of computer systems
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.




DEEP BLUE — HOW Al BEAT THE WORLL




ALPHAGO BEAT LEE SEDOL

,U?, Google DeepMind $0: AlphaGo
Challenge Match

8 - 15 March 2016

ﬁ Google DeepMind




- MACHINE AND DEEP LEARNING STUDIES ON PUBMED.COM

STUDIES PER SPECIALTY

TOTAL NUMBER OF STUDIES

SURGERY

SPORTS
" MEDICINE ®
12563
! PULMONOLOGY 3 2040
CARDIOLOGY 677
ENDOCRINOLOGY
DERMATOLOGY @ NEUROLOGY
RADIOLOGY
e 124
’ | EMERGENCY
8004 MEDICINE
2865
-\ ONCOLOGY
DENTISTRY @
MAY —
. A\ 1483
5542 GASTROENTEROLOGY | 288 |
+ ‘/,'
-
47286 — PATHOLOGY
L OPHTHALMOLOGY 510 PSYCHIATRY
3241
[
*»
281,07
— i \ \ 8
. | 1631 i
- 1681 PEDIATRICS 2
| )t 1172 oge
A .
s aio 43s 623 696 "}e T
__23a =292 3%9 438 ) i ! ' | }
Ll T L] T T L T 1 1 I T 1
\ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 /( >
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Technology
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Health Al Market Size 2014 - 2021

GLOBAL GLOBAL ARTIFICIAL INTELLIGENCE IN HEALTHCARE MARKET

$600M 55-.5 B ARTIFICIAL INTELLIGENCE
. IN HEALTHCARE MARKET
— T OPPORTUNITIES AND FORECASTS, 2017-2023 ® NORTH AMERICA EUROPE

A

11X

2014 2021

Global Artificial Intelligence in
Healthcare Market is expected to ® LAMEA

reach $22,790 million by 2023.

@ ASIA-PACIFIC

increasing while the health market is
set to register an explosive CAGR of Growing ata CAGR of 48.7%
40% through 2021. (2017-2023)

Asia-Pacific region would exhibit the highest CAGR of 53.4%

Acquisitions of Al startups are rapidly
(‘ during 2017-2023.

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



Latet s AT Sgnin | Nemsietters China vs United States: GDP based on PPP

=== Uinited States == China
COVID Health Mind & Brain Environment Technology Space & Physics Video Podcasts Opinion

Save 40% on Unlimited Subscribe

SPAGE & 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 &2l &t s i

T 1
2020 2028

What is China's GDP as per PPP?

@ Central Intelligence Agency (.gov)
https:/ffwww.cia.gov : field » country-comparisan

Economy of China

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 20217 est.

Statistics

GDFP

GDP rank 2nd (nominal: 2023) 1st (PPP; 2023)

8.4% (2021) 3.0% (2022) 5.2% (2023f) 4.5%

GDP growth (2024f)
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Patient-Facing

AI Chatbots
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+ Telemedicine ./
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Llfestyle Management , Disease Management |7
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IS THIS A GUTENBERG MOMENT?

Opinion = Kevin, M.D.

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

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.

AND
OF MEDICINE

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 Feb 13 2023
Reviewed by Danielle Ellis, B.5c.

HARVEY CASTRO MD, MBA

37

Al in Healthcare: Meeting HIPAA Standards With ChatGPT

— Patients deserve a commitment to privacy

February 1, 2023

ChatGPT
HEALTHCARE

THE KEY TO THE NEW FUTURE

THE LANCET

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 «

FORBES » INNOVATION » HEALTHCARE

EDITORS' PICK

5 Ways ChatGPT Will Change
Healthcare Forever, For Better

Robert Pearl, M.D. Contributor @




IMPORTANCE OF Al IN ONCOLOGY




Al IN RADIATION ONCOLOGY

Automatic delineation of tumors and organs at risk

Extract image,
resolution, coordinates
[ and other information

Radiotherapy planning
system (USES one or
more algorithms to

Traditional target

delineation (manual) g

Radiates DICOM I » calculate the absorbed
interpolation dose distribution in the
patient's body, and the
Eliminate mechagism, Some organs results are used by the
PET DICOM remz\r/%nnocﬁre;;?zeance — may require a radiation planner)
doctor to
CT DICOM manually modify
them locally
Automgtic formulation 0 e
Automatic 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

» Al also flagged 6 slides not noted by
expert pathologists




EFFICIENCIES FOR SYSTEMS AND PROVIDERS

LeanTaa$

ASCENT |4

, review, and release GC/LC-MS data

) LeanTaa$
**¥indigo

Unlocking Healthcare bioAutomation

Capacity and Access with
Technology and Lean
Transformation

INTEGRATION SOLUTION

Eon is a powerful
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 t O p 2 O

Mission: Unlock capacity of scarce assets using predictive and
2 oo 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.

| HKLAS "\ SOO - M
Sty Gartner o - CHIME AI100 (500

6 Patents Pending

Carantoe WCRALGHT



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 g?:_:__m:;_,_m
proactive in triaging patient flow ——
» Promote system-wide visibility
» See an accurate overview of entire system capacity

» Allows more feasible, manageable transfers || I.ll“
between facilities --lll |

Addkdw, © 2
Ped CC 1 5
Pedhoe © s
Pedicse © 1
diome ©

g;;l !§§;IR

l-—.—lﬂ.’ REREFE
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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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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 bindingto 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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ANOTHER SET OF EYES

outlook

Ea &

Another set of eyes for
cancer diagnostics

Artificial intelligence’s ability todetect subtle
patterns could help physicians to identify cancer
types and refine risk prediction. By Neil Savage
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INNOVATION THAT BENEFITS PROVIDERS AND PAT

FDA c I ea rs Pa i g e Is AI a s fi rst JAMA | Original Investigation | INNOVATIONS IN HEALTH CARE DELIVERY

roaram to spot prostate cancer in Development and Validation of a Deep Learning Algorithm
fissgl e slides S for Detection of Diabetic Retinopathy

NN N in Retinal Fundus Photographs

Al Partnership to Advance Brain Radiology:Artificial nteligence (R

Tumor ResearChr Treatment Improving Breast Cancer Detection Accuracy of
Deep Learning Algorithms for Detection of Lymph Node Hackensack Meridian Health and Neosoma, Inc. have announced Mammography with the Concurrent Use of an Arfificial
Metastases From Breast Cancer a collaboration aimed at tackling difficult-to-treat brain tumors Intelligence Tool
Helping Artificial Intelligence Be Seen through the use of artificial intelligence. S D ot s MD i i WPV T Bt M5 -
Jolfowy Alan Golden, MD

Pl Gt fn 50 sl o ] Wt

N Using Free-Response Recetver Operating Characteristic Curves
Q—%’ﬁ"dence Mgz to Assess the Accuracy of Machine Diagnosis of Cancer

P e i
ORIGINAL ARTICLE

Al Estimation of Gestational Age from Blind

Ultrasound Sweeps in Low-Resource Settings JAMA | Original Investigation

Teeranan Ij"o<:|::|"aka"n. I?h.D..] Juan C. Prieto.1Ph.D.,2Joar1 T. Price, .\«'1.D.. .M.P.H 2 Margaret P. Kasaro, M.D., M.P.H.** i Diagnostic Assessment Of Deep Learning Algorithms White H o u se u nvei I s Ca nce rx

o S, o . Wil Goobgh 1, W W15+ it . Sumge WSt T O for Detection of Lymph Node Metastases e lerator. new fundin
Bethany L. Freeman, M.P.H., M.SW.,* Lina M. Montoya, Ph.D.," Benjamin H. Chi, M.D., M.Sc.** e w w- h B C o a o acce e a ° ? e u g
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.,! in vwwomen it reast Cancer

and Jeffrey 5. A_ Stringer, M.D.>*

for cancer screenings on Moonshot

NIO Karssemeder, PhD: Geert Uitjens, PhD: Jeroen A. W. M. van der Laak, PhD; and the CAMELYONIS Consortium anniversary

Babak Enteshami Bepordt, MS: Mitho Veta, PhD: Paud Jolarnes van Diest, MD, PHhD. Bram van Gienelen, PhD.




INNOVATION THAT BENEFITS PROVIDERS AND PA

ChatGPT has ‘great potential’ toimprove 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?

LiR', Kumar A, ChenH

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

lohn W. Ayers, PhD, MALZ; 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 guality 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 phymuans (chatbot: 78.5%, 95% Cl, 72.3%-84.19%; 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® Physician response Chatbot response” Evaluation scores
Question about risk of If you've surpassed 2-6 h, chances are It"s natural to be concerned if you have ingested a foreign object, but in this case, it is highly unbkely that the * 100% preferred the chatbot
dying following they've passed into your intestines. Which  toothpick you swallowed will cause you any serkous harm., . ;g; mean quality score :dnwot) )
atopeg s O means R can't be retricved cashy. Toothpicks are made of wood, which is not taxic and will not cause poisoning. However, it is possible for a toothpick _ 3-33 mean quality score (physician
ingesting a toothpick. 4o ceapte can swallow razorblades and  to cawse injury if it becomes stuck in the throat or if it punctures the digestive tract. However, this is unlikety to -;.ggmemmm(dmbu)
toothpicks without issve. In caseyou  happen with a dull, cooked toothpick that is onty 2 cm long. Freesiyesc s b
mm“*mm":"“u i you are experiencing any discomfort or symptoms such as abdominal pain, difficulty swallowing, or vomiting, it is
m“‘i”mm important to contact a health care provider for further evaluation. However, if you are not experiencing any
remember to poin lowed symptoms, it ks safe to assume that the toothpick has passed through your digestive system and you do not need to
tooth pick. be concerned.
For now, they won't be doing much. It's Always 2 good idea to be cautious when consuming food and to remove any foreign objects before eating. It"s

understandable that you may be feeling paranoid, but try not to worry 1oo much, it i highly unlikely that the
toothpick will cause you any serious harm.

Question about needing  Things that signify you should see a It's always best 1o err on the side of caution when it comes to head injurics. While it's possible that you may be fine,  « 100% preferred the chatbot
1o see 2 physician doctor: it's important to be evaluated by 3 medical professional to rule out any serious Injuries. It's possible that you may * 4 33 mean quality score (chatbot)
following injury that * Nausea/vomiting have suffered 2 concussion or other head injury, even if you didn't lose consciousaess. Symptoms of a concussion can 4,67 mean quality score (physician)
o«wnd:yhﬂﬂahod ognms = include headache, dizziness, nausea, difficulty with balance, and feeling “off.* o;.g;mmmxm(chaw)
on 3 metal bar whil * Severe or worsening headac The location of the impact and the apparent force of the injury could potentially make a difference in the severity of 33 MEIA eMpathy Score
runaing, resulting in :tl::h:(mm the injury. It's atso important to note that symgtoms of a Concussion or other head injury may not always appear (physician)
‘:’d“’:'m'w'- .md"'“'” . immediately and could take hours or even days to develop.
o Prodlems with vison It"s important to seek medical attention as soon a5 possible if you experience any of the following symptoms after a
o Limb weakness head injury:
If you develop any of these in the next 24 * Loss of consciousness, even If it’s just for a few seconds
b, rush to the emergency room. * Severe of worsening headache
* Nausea or vomiting
* Slurred speech
 Difficulty with balance or coordination
 Selzures
« Changes in behavior or personality

* Clear fluid draining from the nose or ears

It's 250 2 good idea 1o see 3 doctor if you experience neck pain Ater 2 head injury, 2% this could be 3 sign of 3 neck
njury.

In the meantame, try to rest and avold activities that could potentially cause further injury to your head, such as
CONtact sports or activities that involve high speeds oc heights, If you experience dny of the symptoms listed above or
# your symptoms worsen, seek medical attention right away.



WORLD’S FIRST REAL-TIME CONVERSATIONAL Al
ONCOLOGY MENTOR FOR CANCER PATIENTS

Dave - Belong Al Oncology Mentor "Dave provides smart, personalized

I/'
y il = -

Belong Al Mentor

£ MikeP

Today ,09:15

o

Hello! 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 types of cancer
later in life, this risk is generally
quite small. Read more

This is an Artificial Intelligence (Al) generated -
answer. Always consult with professionals
before making decisions

and accessible information
Instantaneously, which can greatly
Improve the guality 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 OPPORTUNITIES AND CHALLENGES

PROBLEMS Al APPLICATIONS CHALLENGES

Workforce Shortages Portable Diagnostics e Al Literacy
Equipment Shortages Clinical Decision Support Al Talent

Drug Shortages On-demand knowledge for specialty Regulations
Poor Data Collection and Utilization tasks, image interpretation, failure Funding

Practices trend prediction, and troubleshooting
Population Health — data for cause
and effect analysis and policy-making

e Health Registries and Data
Aggregation

Infrastructure

Data Privacy and Security
Algorithmic Bias

Lack of Transparency
Ethical Considerations




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. M

CODED BLIAS

How
Dat Bias Can Creep into Health car Amazon Still Pushing Biased
a € Algorithms ang Facial-Recognition Software To
" Al Wil perpetuate those roq. Law Enforcement, MIT
Researcher Contends

Healt
1S3 5 rife with bias, Wit fi
areful atten

to
Biases in Artificial Intelligence Led

D\SParmeS ases founc
Healthears e Racial bias in a medica ; algorithm favors
white patients over sicker black paienls

A US government study confirms most face

recognition systems are racist
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ETHICAL IMPLICATIONS IN MEDICAL DIAGNOSIS & TREATMENT

ETHICAL

Regulation
Privacy
Mitigation of Bias
Transparency
Relevance

Robot rights

Planning

Security

Legal & Ethical
Considerations

Inclusion

Cognitive
Services

Accountability

Transparency

LEGAL

Governance
Confidentiality
Liability
Accuracy
Decision Making




TANGIBLE BENEFITS AND ROI

Contrary to fears
that machines will
replace human

Improves Better Frees Medical workers, Al In

Data Diagnosis and Staff from
Analysis Treatment Administrative healthcare may

Predictions Burdens help “re-humanize’
healthcare
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CHANGING THE HEALTHCARE LANDSCAPE

— —— —_—

- T

.‘ Streamlining Workflows II

—_— ]/} ]  ——]0M0Mm

.| Improving Collaboration I
'_ Advancing Research I
[ Empowering Patients ]




Al STANDARDS AND ADOPTION

FUTURE TRENDS AND INNOVATIONS

Eq Uify “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

ducation » every individual is their own control
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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
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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

? 00000 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

? 000 0O 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

? 000 0O Wednesday, February 15, 2023




TECH TALK SPEAKERS

Amy Ellis
Chief Operating Officer
Northwest Medical Specialties, PLLC

S Ford
Tacoma, Wash. =Rl e

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
®©6 oo Association of Community Cancer Centers

® 0 ®e Rockville, M.D.




TECH TALK SPEAKERS

Rick Baehner, MID

Chief Medical Officer, Precision Oncology
Redwood City, Calif. Flatiron Health

New York, N.Y.

Sarah McGough, PhD

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

Highland, Mich.




Introducing Digital Human

Type of Digital Human
St rlunie " lntercive  Notinteractive

e |slifelike animated avatar

e (Can be customized exterior
and interior

 (Can recognize real-time
situations

e (Can react them like human




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

At Genentech/Roche, are key enablers to
transform healthcare

- - - — = = [nsights generated will inform future studies = = = <= = = =

oo
|

|
|
High.quality, Smarter, *
. multimodal, Advanced more

Data frofi RgicIng Analytics efficient |

; atient data
eothe real pat R&D @
world and :
clinica Improved

stucges ; access and
personalised
care

@®

Focus: Applying advanced analytics will enable understanding of patient and disease
heterogeneity and its relevance to clinical outcomes at an unprecedented resolution




” flatiron

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
The Flatiron Network ( ) @
" flatiron FOUNDATION
MEDICIME

2.1M

Active Patients

Electronic Health
2,500+ Records

Clinicians + %

280

Cancer Clinics I
& Clinical | I s |
800 Outcomes

Unique Sites of Care

j@@g; Genomics
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Spotlight on:
Disease & Patient Insights

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

QBIOPHARMAD'VE Deep Dive Librar Event Topics v

% PRECISION Roche cancer drug the 3rd approved
ON COLOGY NEWS for pan-tumor use

Business & Policy Biomarkers Cancer Specialties Oncology Trends Resources

- A Ned Pagliarulo
Home » Disease Areas » Cancer 2 ¢

Industry Interest in Pan-Cancer Indications

Growing With FDA Support Despite
Challenges _ BN _

May 29, 2019 | Turna 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




Spotlight on:
Clinical Trial Design'>

Training predictive models to data-driven set of

a Clinical trial Eligibility criteria
sevono T TR TR [ T TR [ T T [ 111 Data-driven criteria enlarges pool of
eligible patients by 107% on

average, without compromising
treatment effect.

1L

Relaxing thresholds for key labs like
bilirubin, hemoglobin, platelets, and
ALP yields no impact on trial
conclusions, while making trials
moreinclusive.
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The Horizon: What’s Next for Big Data & Machine Learning in Industry?

e Scaling insights

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

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

Forbes Al 50 2023
$27B funding!




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

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

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

* 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



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

1) ABILIFY 2) NEXIUM 3) HUMIRA 4) CRESTOR
Schizophvenia Heartbum Arthritis High cholesterol

6) ADVAIR DISKUS 7) ENBREL 8) REMICADE
Asthma Crohn's Disease

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).

Schork. Nicholas. Time for ane-person als. Nature, Vol 520, April 2015

SourQhork. Nicholas. Personalized Medicine: Time for one-person trigls, Nature. Vol 520, April 2015.




The Phenomics Revolution is coming.

The Phenomics Revolution

Science ia poised to shift the focus of health care to well care-the prediction
Mmmﬂnnddmmuujwmm:;

BY DAVID EWING DUNCAN

.

Source: Scientific American Special Issue, November 2022
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Methodology

Providers:

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

Patients and Caregivers:

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

@ - currently undergoing treatment or
o treated in last 3 years « N=70 from ACCC
~~_+ 12 caregivers
v - caregivers to patients with cancer
currently undergoing treatment or
treated in last 3 years
: Fielded December 21, 2022 — Januar
Fielded January 4 — 23, 2023 ’ v
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




Subgroups for Analysis

Patients Caregivers Patientage Patientage  Personof

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.

Considering/P Not

Providers Community Acad(éTiC/N Private Admin Physicians Nurses Urban Suburban  Rural Irr;ﬂeemnﬁr?teggr&pl 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 comparisongroup
@90% CL
A V Denotes statistically significantly higher/lower than adjacent comparisongroup
@95% CL

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

U . =



Key Findings: Patients and Caregivers

Opento 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 thevaluein 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-persontech 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 supportand
what providers are offering




Key Findings: Cancer Programs

Concerns around
confidence and accuracy

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
& disconnectbetween
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
During Cancer Treatment

% Patients % Caregivers

, 2% 4%

Yes, 42%

Yes, 58%

a8

Program or Practice Involvement
in Remote Patient Monitoring

Providers

Implemented or
in the process,
28%



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




What Con A Quantum |
Computer Do Better? |

Quantum computing will solve a class of problems that are —~
unsolvabie today, opening up a new realm of appiications. ‘ '

34
el

ity

How CRISPR

works

lllumina wants to sequence your whole genome for
$100

The Cas9 protein
Birt
:.&W\r

forms a complex with
: Lk guide RNA in a cell
-J B

last year

e This complex attaches to
a matching genomic DNA

sequence adjacent to a spacer :
Guide RNA
Crunchbase (yellow segment)

Humina

TN N\



genome. When they were done,

2019 : t b lniver . . ] ¢ f t ( £ ] f 0
In 2012, scientists at the University of Leice cided to print out a complete the human

T & s R S G T PG R SRR ot rylro p ,-
5, Ts, Cs, and Gs in four-point type. ly, the printing project’s costs alrea ' > COS feladlle
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NOW NEXT

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

* Robotic surgery {DaVing)

* Checkpoint inhibitors (PD-L1) * MNext-gen ICIs (TIGIT, LAG-3) * Polypeptide conjugates
* Autologous ACT (CAR-T) Off-the-shelf ACT * RNA-based vaccines
* Bispecific antibodies (CAR-T, TIL, NIK) (imRNA, siRMA miRMA)

* Cellfvral vaccines * Multi-specific antibodies

* Fecal transfer * Engineered bacteria * Combination TKls
* TKls {RET, MET, EGFR) ntratumoral microbiomics * Nanoparticle delivery
* Antibody drug conjugates Gene editing (CRISPR) * Immune + PARP

* Proteasome inhibitors (PARP)

* Adaptive therapy (MRLinAC) Radiation immune modulation * o -lImmunotherapy,
* Pencil-beam proton FLASH (Ultra high-doserate therapy)  combination PARP/ICIs

k1

* Radiopharma (a / B) * Heavy particle (carbon ion)

* Theranostics




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

Basic technology/facilities
High-touch care models

Monthly cost (Adjusted to 2020 %)

——— S-year median price

Seurce: Chartis review of therapeutics & monthly & median costs of cancer drugs at the time of FOA approval from Dirug Pricing Lab

httpsswww drugpricinglob.ong/issue/Taunch-price-trackes’

Community
Cancer Center

Eh;_'l-._'-ir'-;:lll'i-;_" F|:||:|l|'_'|r||'|1

Increasing Scale

Academic
Cancer Center

Complex disease programs
Tumor sub-specialists

Early phase clinical research
Multi-disciplinary 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.




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




THE PROMISE OF Al & ML
IN HEALTHCARE




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

-- Noam Chomsky

® Cardiova:
disorders

7



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:
understanding probabilities and communicating and
O applying them meaningfully
* Collaboration with and management of Al applications
/  Cultivation of empathy and compassion




TWINS STUDY RESULTS AT A GLANGE:

What They Found and Why it's Important

» smith, Ph.D. & Team,

OCHEMICAL

Diagram Key
Outer Ring: Study & Researchers
Middle Ring: What they found
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Stanford
MEDICINE | News Center

Stanford Medicine researchers
measure thousands of molecules
from a single drop of blood

Using a new technique called multi-omic microsampling, Stanford

Medicine researchers can measure thousands of protein, fat and
metabolic molecules from a single drop of blood. Related News

January 19,2023
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GLOBAL UBIQUITOUS CONNECTIVITY MW Global 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.”






Al CONSIDERATIONS & STRATEGY

TELEMEDICINE AND REMOTE MONITORING

CHATBOTS AND VIRTUAL HEALTH ASSISTANTS
ETHICS AND PRIVACY CONCERNS

Al LIMITATIONS AND CHALLENGES

BEYOND Al: OTHER TECHNOLOGIES
BLOCKCHAIN TECHNOLOGY

INTERNET OF MEDICAL THINGS (IOMT)
AUGMENTED AND VIRTUAL REALITY (AR/VR)
BIG DATA ANALYTICS

CLOUD COMPUTING
DATA INTEGRATION AND INTEROPERABILITY
. . DEVELOPING A COMPREHENSIVE STRATEGY

DUCATION AND TRAINING

D PARTNERSHIPS



®* Al rad compa
® https://f.hubspotusercontent40.net/hubfs/57 48396 /Website%20
Assets/video /video%20for%20website%201.6.mp4
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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
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