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Learning 
objectives

Statement of the worldwide and local 
cancer problem

Current state of multidisciplinary care

Future directions and AI!

A little about my background
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The Magnitude
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GDP issues

National debt $31T and counting

www.usdebtclock.org

http://www.usdebtclock.org/
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US Debt and Taxes
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US Cancer Incidence and Mortality
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Comprehensive Cancer Needs
Assessment

• Partnered with VCU Massey Cancer 
Center and the Tobacco 
Indemnification and Community 
Revitalization Commission
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Convincing my 
admin to 

invest in SBRT 
tech
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David R. Penberthy, MD, MBA

Medical Director of Radiation Oncology

Cancer Committee Chair

Former Chairman, SRMC Board of Trustees

Bon Secours Southside Medical Center
Petersburg, Virginia
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Bon Secours 
Southside 
Medical Center          

• Formerly Owned by Community Health Systems, 
Inc. (CYH)

• 127 hospitals in 20 states, ~21,000 licensed 
beds

• ~30 Radiation Oncology programs 
(organizationally structured under Imaging 
Services)

• Acquired by Bon Secours Mercy Health, 
finalized January 1, 2020

• BS-SMC is a 300 bed hospital with a 
Comprehensive Community Cancer Program 
with >500 newly diagnosed cases per year

• Accredited by American College of Surgeons 
Commission on Cancer earning Gold-Level 
Commendation and Outstanding Achievement 
Award for 2 of the past 3 survey cycles



2121



2222

Advanced cancer care requires
 Multidisciplinary treatment

Institutional support

• - Nurses
• - Medical Physicists
• - Radiation Oncologist
• - Medical Oncologist
• - Neurosurgeons
• - Thoracic surgeon
• - General surgeon
• - Radiologist
• - Pathologist
• - Pharmacist, et al.
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Advanced cancer care requires oncology 
patient, family and community support

• Oncology Service Line

• - Psychosocial program

• - Navigation program

• - Distress management program

• - Survivorship plans & care

• - Palliative care task force

• - Oncology research collaborations 

• - Genetic testing & referrals

• - Community outreach program

• - Oncofertility resources
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All about the people
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So how are we doing?



ASSOCIATION OF COMMUNITY CANCER CENTERS

LEADING EDUCATION AND ADVOCACY ORGANIZATION FOR THE 
CANCER CARE COMMUNITY

• ~50 years old (founded 1974)

• Powerful network of ~30,000 multidisciplinary 

practitioners from over 2100 hospitals and practices 

nationwide

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

a member of ACCC

• Presidential Theme – “Leveraging Technology to 

Transform Cancer Care Delivery and the Patient 

Experience”

• www.accc-cancer.org



Future 
Concepts



THE CHALLENGE

Daily: It's estimated that around 4,000 new articles are added to PubMed each day. This number is not 

limited to original research but also includes reviews, case reports, and other types of articles.

Weekly: With approximately 4,000 articles added daily, we can estimate that around 28,000 new 

articles are published weekly.

Monthly: Using the same daily estimate, approximately 120,000 new articles are published per month

Yearly: Annually, the number of new articles published can be roughly estimated at 1.44 million (4,000 

daily publications multiplied by 365 days).

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.



ONCOLOGY LITERATURE

About 10% of published medical literature relates to oncology

Daily - 400 oncology related articles 

Weekly - 2800 oncology related articles

Monthly – 12,000 oncology related articles

Yearly - 144,000 oncology related articles





LEVERAGING TECHNOLOGY 

STRATEGIES FOR MANAGING THE TSUNAMI OF MEDICAL 

INFORMATION: AI AND BEYOND









…moving along



Digital Tools in Cancer Care
RPM Technologies Survey Findings

FULL REPORT





Methodology

Methodological Limitations:
Potential sampling bias among patients & caregivers

• 1% of sample had concerns around access to a smartphone or computer as a potential 
barrier

Patients and Caregivers:

Online survey (n=162)
• 90 cancer patients

• currently undergoing treatment or 
treated in last 3 years

• 72 caregivers
• caregivers to patients with cancer 

currently undergoing treatment or 
treated in last 3 years

Fielded January 4 – 23, 2023

 Providers: 

Online survey (n=128)
• Distributed by ACCC

• n=58 from SERMO

• N=70 from ACCC

Fielded December 21, 2022 – January 
23, 2023



Subgroups for Analysis

Providers Community
Academic/N

CI
Private Admin Physicians Nurses Urban Suburban Rural

Implemented/Impl
ementing RPM

Considering/P
lanning/Pilot 

RPM

Not 
considering 

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

40

Patients Caregivers
Urban Suburban Rural

Patient age 

<65

Patient age 

65+

Person of 

Color Not POC

n=90 n=72* n=45 n=83 n=34 n=65 n=97 n=63* n=98

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

▲▼Denotes statistically significantly higher/lower than adjacent comparison group 

@90% CL

▲▼ Denotes statistically significantly higher/lower than adjacent comparison group 

@95% CL

*Caregivers and persons of color skewed younger.



Key Findings: Patients and Caregivers
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• 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

• 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. 

21

• 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

3

Open to using digital 

tools to report symptoms
See the value in reporting 

symptoms

Need in-person tech support 

and privacy/cost concerns 

addressed



42

• 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

• 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

21

• 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.

3

Concerns around 

confidence and accuracy
Admin as RPM advocates 

& disconnect between 

training and use

Great momentum and 

resulting need for RPM 

implementation support

Key Findings: Cancer Programs



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

Yes, 42%

No, but 
considering, 

16%

No, and not 
considering, 

40%

Not sure, 2%

Patients

Yes, 58%
No, but 

considering, 

13%

No, and not 
considering, 

25%

Not sure, 4%

Caregivers

Implemented or 
in the process, 

28%

Considering/ 
Planning, 40%

Not 
considering, 

28%

Providers

Use Technology to Track Health Information 

During Cancer Treatment

Program or Practice Involvement 

in Remote Patient Monitoring



Leveraging Technology to Transform Cancer 
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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

Thursday, August 18, 2022



TECH TALK SPEAKERS
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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

Rockville, M.D.



BACKGROUND
Basic Facts:

• 16.9 million Americans with a history of cancer were alive on January 1, 2019, 
expected increase to 22.1 million by 20302 

• About 1.9 million new cancer cases expected in 20224 growth rate is 
increasing!

• Increased number of survivors has profound implications for healthcare and 
cancer surveillance resource needs in the United States, including the need for 
oncology specialists and certified tumor registrars

3 5



NORTHWEST MEDICAL SPECIALTIES, LLC (NWMS)

Jvion (Artificial Intelligence[AI])
• Technology platform that helps identify high-risk patients in order 

for a practice to allocate staffing resources appropriately to 
improve outcomes

• The tool has multiple “vectors,” but NWMS focused mostly on 
readmissions and 30-day mortality

• NWMS assigned a non-clinical patient care coordinator to screen 
the Jvion dashboard for high-risk patients and coordinate care 
according to our internal protocols for specific visit types: acute 
care visits, supportive care visits, social work visits

• Had to make the difficult decision to stop using this tool when the 
OCM ended due to cost even though we know the value of the 
product



MICHIANA HEMATOLOGY ONCOLOGY

Unburdening Revenue Cycle Teams Through Technology & Data
AC3 Health

Automated workflows and meaningful, actionable data analytics
• Synergized internal and external data into one environment for 

easy digestion
• Automated fee schedule updates
• Mapping of all payers to accurate fee schedules
• 100% transaction level claims auditing against contractual fee 

schedule
• Claims prioritization intelligence
• Underpayment recovery service
• Practice and operational performance analytics



INNOVATION 
THAT BENEFITS 

PATIENTS & 
PROVIDERS
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AI DETECTING PROSTATE CANCER NEAR PERFECTION

• Images from more than 1 million 
parts of stained tissue slides from 
patient biopsies used to teach AI to 
discriminate between healthy and 
abnormal tissue

• Tested on 1,600 slides from 100 
patients

• AI demonstrated 98% sensitivity and 
97% specificity at detecting prostate 
cancer

• AI also flagged 6 slides not noted by 
expert pathologists

14



ST. ELIZABETH CANCER CARE

Capacity Management
• AI-powered patient flow optimization, such as real-time location 

systems, ensures patients move through a facility with the right 
level of care as efficiently as possible.

• AI-optimized schedule management gives clinicians more time with 
their patients

• AI-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



EFFICIENCIES FOR SYSTEMS AND PROVIDERS
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HOPES FOR AI TO MAKE HEALTHCARE HUMAN AGAIN22

“I think we can all agree there isn’t any 
algorithm for empathy. This is what we 
are for—the human connection. We 
aren’t suddenly going to become more 
intelligent. But machines are. Our charge 
is to get more humane.”
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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

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

Clinico-pathologic factors
• Number of nodes examined
• T-Stage
• Number of positive nodes

H&E analysis
• Artificial intelligence/machine 

learning
• Prognostic/predictive 

signatures

Germline toxicity variants
• Dihydropyrimidine 

dehydrogenase (DPYD)
• Thymidylate synthase (TYMS) 

Tissue derived genomic data
• Transcriptomic signatures, tumor 

microenvironment
• TMB, MSI, TCR, HLA LOH, 

neoantigens
• Minimal residual disease

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



Introducing Digital Human

Digital Human: 
• Is lifelike animated avatar
• Can be customized exterior 

and interior
• Can recognize real-time 

situations
• Can react them like human 

Type of Digital Human
Interactive Not Interactive

Non-
Existing

Character

Existing
Character

Auto Reception/
Auto Kiosk/

Digital Assistant

Digital Clone
of Specialist

Virtual Model/
Influencer

Video Guide
for Museum



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 question 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



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



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

At Genentech/Roche, data & advanced analytics are key enablers to 
transform healthcare



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

Real-word data enables us to capture a larger & broader population of 
patients with cancer

Flatiron-Foundation Medicine Clinico-Genomic Database 
(CGDB)

~2.5m ~500k

CGDB

~100k

Genomics

Electronic Health 
Records

& Clinical 
Outcomes



Spotlight on: 
Disease & Patient Insights

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

12

13
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Spotlight on: 
Disease & Patient Insights

Using machine learning to autonomously identify the most important 
tumor-agnostic clinical and genomic predictors of survival

Train survival machine learning 
models on thousands of clinical-
genomic variables across dozens 
of cancer types 

Identify key predictors of survival 
across cancers

Better predicting high- and low-risk 
patients can enable prognostic 
enrichment and treatment strategy 

Protective effect on survival

Harmful effect on survival

Cancer types

Va
ri

ab
le

s



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



Machine Learning Models Can Be Trained to Abstract Like Experts



Spotlight on: 
Clinical Trial Design15

Training predictive models to optimize data-driven set of eligibility 
criteria

Data-driven criteria enlarges pool of 
eligible patients by 107% on 
average, without compromising 
treatment effect.

Relaxing thresholds for key labs like 
bilirubin, hemoglobin, platelets, and 
ALP yields no impact on trial 
conclusions, while making trials 
more inclusive.



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 AI 50 2023
$27B funding!



This is what it 
looks like to work 
in health tech, 
sitting beside 
some of the most 
brilliant artificial 
intelligence 
engineers in the 
world
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consectetuer adipiscing elit. 

Maecenas porttitor congue 

massa. 

• Nunc viverra imperdiet enim. 

Fusce est. Vivamus a tellus.

• Pellentesque habitant morbi 

tristique senectus et netus et 
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INFORMATION 
TSUNAMI

Data curation and retrieval, 

not retention













AI POWERED 
MEDICAL LITERATURE 
ANALYSIS

Benefits of using AI for medical research:

Enhanced diagnostic capabilities

Accelerated drug discovery

Personalized medicine and treatment 

optimization



PERSONALIZED 
MEDICINE

Role of AI in enabling personalized 

treatment plans

Liquid biopsies (Nature article suggested one 

day screening for lung cancer could be as 

easy as taking a blood test – Lung-CLiP

    - AI’s cancer detection rate was 

comparable to the rate of radiologists, but 

systems are not designed to replace 

healthcare professionals



MEDICAL IMAGING

• Role of AI in medical imaging analysis

• Improved diagnostics and efficiency

• Artera.AI

• AI Doc

• AI rad companion

• https://f.hubspotusercontent40.net/hubfs/5748396/Website%20

Assets/video/video%20for%20website%201.6.mp4



PREDICTIVE 
ANALYTICS

Deep phenotyping – large scale data and prediction 

of Complex traits with disease risk

Multi-omics profiling of large N cohorts

Outcomes data and socio-behavioral parameters

Mapping genetic overlap between different diseases 

involving shared pathogenic elements and comorbidity 

risks

Cardiovascular, autoimmunity, psychiatric disorders





TELEMEDICINE AND REMOTE MONITORING
 

CHATBOTS AND VIRTUAL HEALTH ASSISTANTS

ETHICS AND PRIVACY CONCERNS

AI LIMITATIONS AND CHALLENGES

BEYOND AI: 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

EDUCATION AND TRAINING

COLLABORATIONS AND PARTNERSHIPS

FUNDING AND INVESTMENTS

AI CONSIDERATIONS & STRATEGY



AI STANDARDS AND ADOPTION
FUTURE TRENDS AND INNOVATIONS

Equity

Evidence

Sustainability

Policy

Education



CASE STUDY #1
Real-world example of successfully 

managing medical information using AI and 

other technologies

NASA Twin Study of Mark and Scott Kelly 

who spent 340 days (at one time) on ISS

Total time in space was 520 days



CASE STUDY #2

Importance of embracing AI and other 

technologies

Beauty of AI – may/can/will yield insights 

not initially obvious

These are early days!



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…



Technology 
changes…….
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The robots are coming.
Ray Kurzweil c. 2006
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The future is bright!
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Suggested reading



Thank you!



Questions?



Selected 
resources

• www.nccn.org

• https://accc-iclio.org

• www.cap.org

• www.cancerstaging.org

• www.sts.org

• www.astro.org

• www.asco.org

• www.iarc.who.int

http://www.nccn.org/
https://accc-iclio.org/
http://www.cap.org/
http://www.cancerstaging.org/
http://www.sts.org/
http://www.astro.org/
http://www.asco.org/
http://www.iarc.who.int/
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