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The US Health Ecosystem
Fragmentation, Fragilities and Looming Disruptions

e isolated silos of expertise and care services
- poor continuity in patient care
e cost escalation without improved outcomes

e disproportionate investment of $4.4 trillion annual expenditure
on reactive management of active disease (90%) versus
proactive focus on health optimization (10%)

e continued dominance of fee-for-service and
volume- based acute care/hospital-centric business models

e aging society and increased chronic disease burden



The US Health Ecosystem
Fragmentation, Fragilities and Looming Disruptions

e Inefficient integration and analysis of data to drive
evidence-based best practice and care decisions
e myriad embedded inefficiencies

duplication, waste, error
e neglect of social determinants of health and adverse
Impact on minority/marginalized communities
e disparities in access and affordability of care
e fragilities and fault lines revealed and amplified by
COVID-19 pandemic


















https://www.iaslc.org/









Deep Phenotyping:

From Womb to Tomb:
Systematic Longitudinal Integration of Multi-modal Data to identify Health Risk(s)

SDoH, Lifestyle, Health Disparities, Environmental Hazards (Exposome)



The Health Observatory:
Mapping Individual and Community Interaction Networks
and Population Health Patterns

Tl(n) TZ(I’]) T3(n)
identification new patterns
baseline of risk foci: of disease
health SDoH, prevalence
demographics disparities, and
EIDs distribution




Expanding the ‘Care Space’ in Healthcare

e the majority of events that influence wellness/disease risk
and treatment adherence occur outside of formal
Interactions with the healthcare system

e daily decisions by individuals have greater effects on their
health than decisions controlled by the healthcare system

e rapid evolution of new technologies for real time remote
monitoring of health status in non-clinical settings

- Internet-of-Medical Things (IoMT)

- longitudinal continuous tracking vs. episodic
‘static snapshots’ of health status

- every population cohort/individual becomes their own
control (tracking the Delta)



Expanding the ‘Care Space’ in the Health Ecosystem

e private sector participants will become increasingly
Influential in research innovation from leverage of
technology convergence

- faster mobilization and scale of inter-disciplinary
capabilities

- expertise in translational science and regulatory
approval
e new opportunities for ASU-industry collaborations at
multiple points in the health ecosystem















10,000

79%

348,000

The Eldercare Gap

boomers turn 65 every day

Increase in boomers age 80 or older
from 2010 to 2030

projected number of home health aides
needed in next decade

average number of prescription drugs
taken by individuals 65 or older due to
disease co-morbidities






Digital Technologies and Aging in Place:
Independent But Monitored Living for Aging Populations

cognitive

Rx adherence . )
stimulation

iIn-home support and reduced

. reduced office visits
readmissions
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Empowered Patients:
Social Networking Sites and Their Role in Clinical Care

logical extension to healthcare of rapid growth of
web/apps in mainstream culture

Increasingly proactive and engaged consumers/
patients/families

greater access to information on treatment options,
cost and provider performance

new clinical practice tools to optimize HCP-patient
communication

Ux and formation of senior executive level Chief
Patient Experience Officer posts in large provider
organizations



New Sites for Primary Care Delivery:
Economies of Scale and Consumer Convenience

e ‘one stop’ shopping and
telemedicine
- disease prevention/
screening
- primary care
- pharmacy
- discounted pricing

* projected expansion of
NP/PA in primary care

» personalized/customized
services for improved
treatment adherence



Networked Telehealth Between
Provider Organizations:
Centralized 24/7 Monitoring
of Critical Care

Improved Use of
Specialized Resources
and Access to Expert

Consultations



Instrumented Modular Health Monitoring “Pods”

o hospital acute care/ICUs
o Infection control

higher risk patients

surge mobilization in
epidemic/disaster
settings
o modification for
‘hospital-at-nome’

https://www.biopharminternational.com/view/considering-the-promises-of-point-of-care-manufacturing















Computer Vision, Facial Recognition and New
Digital Psychometrics for Improved Diagnostic Accuracy in Psychiatry

« eye movements * speech patterns « 256 |lead EEG

« facial dynamics (rhythm, tone, volume) . prain imaging functional

e stimulus response  semantic construction MRI in sensory, motor
reaction and and cognitive tasks

Interaction speeds

ML/AI analysis of individual multiparameter responses matched to large-scale analysis of

video data banks of patients with clinically validated mental disorders



Human Computer Interactions for Non-Pharmacological Neuromodulation in Mental Health
Digital Therapeutics Alliance

https://www.dtxalliance.org/about-dta/






Advances in Materials Science and Bioprinting of New Biological Implants

e automated generative design
and assembly
e additive manufacturing

-  multi-materials,
multi-control elements

- biotic: abiotic combinations
e integrated sensors for real-time
remote data transmission on
performance
e automated self-repair and agile
reconfiguration in response to
altered environments



3D One Process Manufacture of Sensorized Robotic Hand
with Tendon-Driven Grip Capabilities and Haptic Surfaces

T.J.K. Buchner et. al. (2023) Nature 623:522-530; doi.org/10.1038/s41586-023-06684-3



Private Sector and Venture Capital Investments
in the Expanded Care Space






Strengthening ASU’s Role in
Precision Health Clinical Trials

transition Arizona from fly-over state to vibrant hub for

Industry—sponsored trials

Increased trial complexity

-  Rx/Dx/Devx/DTx/Ix combinations plus ML/AI analytics

faster launch/enrollment of eligible patients based on deep

phenotyping

new trial designs and data analysis

- real-time patient monitoring

- adaptive/basket, stratified trials, RWE and synthetic
data

- patient reported outcomes (PRO)

e education and training in conduct of clinical trials
e new regulatory legal and ethical issues created by new

product classes and Al






Large-Scale Automation of Biomedical Laboratory Research















Deep Phenotyping:
Multimodal Data Integration for Management of Health Risk

J.N. Acosta (2022) Nature Med 28, 1784






Building a Learning Health Ecosystem
The Co-evolution of Precision Health and Digital Health:

—)






https://www.bmj.com/content/bmj/suppl/2015/07/17/bmj.h3044.DC1/adult_cancer_NICE_graphic_v3.1.pdf










GAIl and Healthcare

pass US medical licensure and board certification
requirements

Impressive examples of generation of rapid and
accurate responses to questions from HCPs and
patients

frequency of inaccurate and/or nonsensical responses
(“hallucinations”) remains problematic

Intrinsic learning properties of LLMs plus access to
more data, better hallucination detection filters and
refined ‘prompt semantics’ anticipated to rapidly
overcome these limitations

current platforms not HIPAA-compliant



No Shortage of Commentaries on the Potential of Al for Limitless
Benefits or the Road to Dystopian Futures and Machine Control






Oversight and Regulation of Al in Healthcare










Al and Potential Disruptive Challenges
Across the Health Ecosystem

e new regulatory, legal, policy and ethical issues posed
by algorithm-driven methods/decisions

algorithm validation, transparency, explainability
privacy protections
trust

liabilities and malpractice
e amplification of threat from dissemination of health
misinformation/disinformation and fake
Images/videos



Regulatory Oversight and Validation of
Al Large Language Models in Clinical Decisions

e transparency and patient informed consent when Al
tools used in their care
e malpractice liabilities

harm from premature use and poorly validated
algorithms (liability of platform developers, HCPs,
or the health systems which approved adoption?)

harm from failure to use validated platforms
Incorporated into future SOC, professional
guidelines or regulatory labeling






LLMs and Al in Healthcare*

medical profession did not play an active role in the design
of most current IT platforms in healthcare

- user frustration at burdensome formats of EHRS, poor
database designs and inter-operabilities

Importance of avoiding the same mistakes in the rapid
deployment of LLMs/Al without input on user requirements

*N.H. Shah et al. (2023) JAMA 330, 866









“Public sector investment in Al is absurd.
Not a single university today
can train a chatGPT model.

Academia cannot develop its own versions
so that it can be used
for more open scientific research.”

Fei-Fei Li
Institute for Human-Centered Artificial Intelligence
Stanford University
Financial Times 15 Dec. 2023






Navigating Disruptive Change:
New Thinking and New Capabilities

“The greatest danger in times of turbulence,
IS not the turbulence,
It is to act with yesterday’s logic.”

- Peter Drucker









Major Transitions in Medical Education
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January 2024
ASU first University to partner
with OpenAl for education
and research
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