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ASSOCIATION OF COMMUNITY CANCER CENTERS

LEADING EDUCATION AND ADVOCACY ORGANIZATION FOR THE 
CANCER CARE COMMUNITY

• ~50 years old (founded 1974)

• Powerful network of ~38,000 
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



44

Learning objectives

Statement of the 
cancer problem

Current state of 
multidisciplinary 

care

AI and Future 
directions
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GDP issues



10

So how are we doing?
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US Debt and Taxes

National debt $32T and counting
www.usdebtclock.org



US CANCER INCIDENCE AND MORTALITY



What about 
the future?



THE MEDICAL LITERATURE CHALLENGE

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.”







AI in 
Precision 
Oncology





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

• John McCarthy coined the term 
“artificial intelligence” in 1956
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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

 (also bioRxiv, 

arXiv

https://arxiv.org/


THE EVOLUTION OF ARTIFICIAL INTELLIGENCE 

26

Artificial Intelligence (AI) – 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
•AI 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 AI BEAT THE WORLD CHAMPION
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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. 



ALPHAGO BEAT LEE SEDOL
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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. 





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…….





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/









IS THIS A GUTENBERG MOMENT?
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IS THIS A GUTENBERG MOMENT?
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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.




IMPORTANCE OF AI IN ONCOLOGY
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Presenter Notes
Presentation Notes
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.



AI IN RADIATION ONCOLOGY
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Presenter Notes
Presentation Notes
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.



What about PROTONS? 



AI DETECTING PROSTATE CANCER NEAR PERFECTION
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 Images from more than 1M 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

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





EFFICIENCIES FOR SYSTEMS AND PROVIDERS
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Presenter Notes
Presentation Notes
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

Presenter Notes
Presentation Notes
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.





CAPACITY MANAGEMENT
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 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
 Identify departments with higher utilization to be 

proactive in triaging patient flow  
 Promote system-wide visibility
 See an accurate overview of entire system capacity
 Allows more feasible, manageable transfers 

between facilities

Presenter Notes
Presentation Notes
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.





CAPACITY MANAGEMENT
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 AI powered patient flow optimization, like 
RTLS, 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

Presenter Notes
Presentation Notes
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.




FASTER DEVELOPMENT OF MEDICINE
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 During the 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 AI 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.

Presenter Notes
Presentation Notes
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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Presenter Notes
Presentation Notes
"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. 




INNOVATION THAT BENEFITS PROVIDERS AND PATIENTS

Presenter Notes
Presentation Notes
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.



INNOVATION THAT BENEFITS PROVIDERS AND PATIENTS





PHYSICIAN VS CHATBOT
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WORLD’S FIRST REAL-TIME CONVERSATIONAL AI 
ONCOLOGY MENTOR FOR CANCER PATIENTS
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"Dave provides smart, personalized 
and accessible information 
instantaneously, 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 AI mentor and 
companion platforms for other 
health indications and 
organizations."

Presenter Notes
Presentation Notes
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 
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



CURRENT LIMITATIONS AND CHALLENGES

Presenter Notes
Presentation Notes
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
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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



CHANGING THE HEALTHCARE LANDSCAPE
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Streamlining Workflows

Reducing Costs

Improving Collaboration

Advancing Research

Empowering Patients

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.




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

– Dr. Douglas Flora





The State of AI in Precision Oncology



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

ACCC 2022-2023 PRESIDENT’S THEME 



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
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

Susan Ford
Chief Executive Officer

Michiana Hematology Oncology
South Bend, Ind.

Amy Ellis
Chief Operating Officer
Northwest Medical Specialties, PLLC
Tacoma, Wash.

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.



TECH TALK SPEAKERS

John Frownfelter, MD, FACP
Lead, Data Driven Healthcare

NTTData
Highland, Mich.

Rick Baehner, MD
Chief Medical Officer, Precision Oncology
Exact Sciences
Redwood City, Calif.

Sarah McGough, PhD
Principal Data Scientist
Genentech
San Francisco, Calif.

Blythe Adamson, PhD, MPH
Principal Scientist

Flatiron Health
New York, N.Y.



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

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, 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

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

12

13

14



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





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!



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

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



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

85

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.
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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

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

87

• 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
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• 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





Data curation and retrieval, not retention
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Change is accelerating

 Stay alert & engaged

 Be open to possibilities

     …and buckle up!



The future is bright!
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Additional suggested reading
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