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Learning objectives

Statement of the 
cancer problem

Current state of 
multidisciplinary 

care

AI and Future 
directions



ASSOCIATION OF COMMUNITY CANCER CENTERS

LEADING EDUCATION AND ADVOCACY ORGANIZATION FOR THE 
CANCER CARE COMMUNITY

• ~50 years old (founded 1974)

• Powerful network of >41,000 
multidisciplinary practitioners from over 
2100 hospitals and practices nationwide in 
every state

• ~2/3 of the nation’s cancer patients are 
treated by a member of ACCC

www.accc-cancer.org







Magnitude
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GDP issues

Source:  Health – USAFacts accessed 2/1/24

https://usafacts.org/data/topics/people-society/health/
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So how are we doing?



Source:  Statistics and Graphs | Division of Cancer Control and Population 
Sciences (DCCPS) accessed 2/1/24

https://cancercontrol.cancer.gov/ocs/statistics
https://cancercontrol.cancer.gov/ocs/statistics
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US Debt and Taxes

National debt $34T and counting
www.usdebtclock.org



US CANCER INCIDENCE AND MORTALITY



What about 
the future?






THE MEDICAL LITERATURE TSUNAMI

Pubmed

Daily: ~4,000 Weekly: ~28,000 Monthly: ~120,000 

Annually: ~1.44 million articles

10% oncology related

Daily - ~400 Weekly - ~2800  Monthly – ~12,000

Annually- ~144,000

These figures only represent a fraction of the medical information being 
generated, as they do not account for other sources like clinical trials, 
patents, guidelines, conference proceedings, and more. Additionally, 
the growth of data in fields like genomics and digital health is further 
accelerating the expansion of medical information.



Growth of 
Guidelines
“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.”





FEEL GOOD CASE

Her2 Exon 20 insertion mutation for which there is an FDA 
approved indication - Enhertu® (Traztuzumab deruxtecan)
*also did HER2 IHC and FISH testing, IHC reported 2+ equivocal, a 
distractor for someone who also treats breast cancer





AI in 
Precision 
Oncology






WHAT IS THIS?

• Bell Labs scientists invented the 
transistor in 1947, and won the 
1956 Nobel Prize in Physics

•  John Bardeen

•  Walter Brattain

•  William Shockley 

• John McCarthy coined the term 
“artificial intelligence” in 1956
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…AND NOW
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The robots are coming.
Ray Kurzweil c. 2006





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

~1200 daily submissions

a place of connection, linking together people and ideas, and 
connecting them with the world of open science

arXiv

https://arxiv.org/


Source:  https://www.reddit.com/r/appledatahoarding/comments/14ok07m/number_of_medical_ai_studies_by_year_from_2010_to/

Accessed 2/1/24 

https://www.reddit.com/r/appledatahoarding/comments/14ok07m/number_of_medical_ai_studies_by_year_from_2010_to/


DEEP BLUE – HOW AI BEAT THE WORLD CHAMPION
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HOW AI “WATSON” BEAT TWO CHAMPIONS



ALPHAGO BEAT LEE SEDOL
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AI THEN AND NOW

1961-19701950-1960 1991-20001971-1990 2011-20202001-2010 2020 2021

1961
First industrial robot replaced humans 
at assembly line

1964
Pioneering chat, but named ELIZA 
was developed at MIT

1966
General purpose, mobile robot 
developed at Stanford

1950
Turing test by Alan 
Turing

1956
term of AI was 
coined

1997
IBM’s Deep Blue defeated Garry 
Kasparov in chess competition

1998
An emotionally intelligent robot 
KISMAT was developed

1999
Sony launched pet robot dog named 
AIBO

2011
IBM’s Watson defeated Ken Jennings on Jeopardy!

2014
EUGENE, a chatbot passed Turing test; Amazon 
launched Alexa, a voice enabled intelligent virtual 
assistant

2017
Google’s AlphaGO be the world’s best GO player Ke 
Jie

AI WINTER 2002
iRobot launched a time is the 
vacuum cleaner robot in bulk

2009
Google built for self driving car 
for urban conditions

• Moxie: a social, emotional companion for kids is 
developed by Embodied

• Earth’s first autonomous beehive is developed by 
beewise

• TrialJectory is an AI enable service to look for 
clinical trials

• BrainBox AI is an AI system to predict building’s 
normal conditions

• Refine business process, more personalized 
recommendations, human like conversational skills
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AI  VIDEO GENERATION NOW



IS THIS A GUTENBERG MOMENT?



IS THIS A GUTENBERG MOMENT?



AI WON’T REPLACE YOU.  SOMEONE USING AI WILL.

Original image created using beautiful ai







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/



PreOp SBRT CT (6/30/09): 
  NSCLC R lung recurrence

  6 year post L pneumonectomy 
  

SBRT CT (11/16/09): 
  4 mo Post RapidArc SBRT

No Evidence of Disease

Courtesy Banner Good Samaritan Hospital

Radiosurgery: Key to the Solution

RTOG 0236

Name this country…















Source:  Artificial Intelligence in Healthcare Market | Global Report – 2030 (alliedmarketresearch.com)

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








AI IN RADIATION ONCOLOGY
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CAPACITY MANAGEMENT



ECONOMIC POTENTIAL OF AI IN ONCOLOGY



ECONOMIC POTENTIAL OF AI IN ONCOLOGY



BRIDGING SCIENCE & PRECISION PATIENT CARE



BRIDGING SCIENCE & PRECISION PATIENT CARE



CHANGING THE HEALTHCARE LANDSCAPE
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Streamlining Workflows

Reducing Costs

Improving Collaboration

Advancing Research

Empowering Patients



Technology 
changes…….







THE CRISPR REVOLUTION

“The term ‘Holy Grail’ is overused in science,” Davies writes, “but if fixing a single 
letter in the genetic code of a fellow human being isn’t the coveted chalice of 

salvation, I don’t know what is.”



INNOVATION THAT BENEFITS PROVIDERS AND PATIENTS
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WHAT IS AUGMENTED INTELLIGENCE?

ARTIFICIAL INTELLIGENCE (AI)
Incorporating human intelligence

into machines

AUGMENTED AI
Use of artificial intelligence

to improve human performance
Credit Dr. Andrew Smith
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GOALS OF AUGMENTED AI

Credit Dr. Andrew Smith
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STANDARD OF CARE VS AUGMENTED INTELLIGENCE

Credit Dr. Andrew Smith
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AUGMENTED INTELLIGENCE FOR ADVANCED CANCER

Credit Dr. Andrew Smith





AI STANDARDS AND ADOPTION
FUTURE TRENDS AND INNOVATIONS

Evidence

Equity

Sustainability

Policy

Education





CURRENT LIMITATIONS AND CHALLENGES



TANGIBLE BENEFITS AND ROI

72

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

Improves 
Data

Analysis

Better 
Diagnosis and 

Treatment 
Predictions

Frees Medical 
Staff from 

Administrative 
Burdens





AI IN PRECISION ONCOLOGY JOURNAL
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• Be a Guest Editor
• Submit a Feature Paper
• Submit Research and Review Papers
• Seeking National & International Board 

Members
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Change is accelerating

 Stay alert & engaged

 Be open to possibilities

     …and buckle up!



The future is bright!



Thank you!



THANK YOU!

dp4j@uvahealth.org

https://home.liebertpub.com/publications/ai-
in-precision-oncology/679

David R. Penberthy, MD MBA

David Penberthy

@drpenberthy

@drpjkp



Q & A
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