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« estimated $3.2 trillion expenditures

« estimated 17.5 percent of US economy

* onein seven American workers is employed in
the healthcare sector
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Balancing Infinite Demand versus Finite Resources

From Volume-Based (Do More-Bill More) FFS
to Value-Based Care

From Reactive, Episodic Interventions in Advanced Disease
to Proactive ldentification of Disease Risk and Earlier Detection

Improving Clinical Outcomes at Lower Cost
and Optimizing Wellness




Challenges Facing U.S. Healthcare
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Precision Medicine

Mapping Disease Risk and
Disease Processes at the Molecular Level
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Molecular Signaling Perturbed Networks
(pheenomies (Information) Networks

ID of Causal Relationships Between Patient-Specific Signals and Signatures of
Network Perturbations and Disease Disease or Predisposition to Disease
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_ INTESTINAL MICROBIOTA
~ INHEALTH AND DISEASE



http://qz.com/370729/astronaut-scott-kelly-will-return-from-a-year-in-space-both-older-and-younger-than-his-twin-brother/
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® nutrition @ autoimmunity @ obesity
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Most Events That Affect Our Health Occur Outside
Of The Healthcare System And Are Not Monitored

‘ Building Comprehensive Healthcare Information Systems
To Better Track Disease Risk(s) For Earlier Intervention




Need for Continuity of Care Record: From Womb to Tomb

Behavior Environment




Invasion of the Body Trackers

Remote Health Status Monitoring:
Wearables, Sensors and Devices

M4: Making Medicine More Mobile




Real Time
Remote
Health
Monitoring
and
Chronic
Disease
Management

Lifestyle

and
Fithess

Information
for
Proactive
Health
Awareness
(Wellness)
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cognitive
stimulation

as Dood gressure and atow
communication with medcel staff

in home support and reduced
readmissions

reduced office visits
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Hi there. I'm Cortana.

SD
BaidWEE

Kuri (Mayfield Robotics)



https://www.bloomberg.com/news/articles/2017-01-06/get-ready-your-robotic-roommate-is-moving-in

.

“Do you solemely swear to have no involvement in your own care?”




Patients Are No Longer Patient for Solutions

Patient Communities and Disease Advocacy Groups

Increased Patient Engagement in Care Decisions
and Disease Management




® anytime ® pricing and performance

(transparency)
® anywhere
® Dbestresource (outcome)

® Dest value (outcomes/cost)



Individual Data Population Databanks

Irginia Baach

matching individual profiles to best
treatment interventions




ewho knows why people do what they do?
-the fact is that they do!

®these actions can now be traced and measured with
unprecedented precision

ewith sufficient data, the numbers reveal increasingly
predictable behavior and individual risk patterns

emajor implications for healthcare delivery, disease
management and optimizing wellness

enew ethical and legal issues regarding data acquisition
and use

-consent, privacy, surveillance, security






HELL IS THE PLACE WHERE NOTHING CONNECTS — T.5. ELIOT

THE CURRENT STATE OF
HEALTH CARE INFORMATION SYSTEMS







Advanced Computing, Robotics and Machine Intelligence

Implications for Professional Competencies in Healthcare







Data Deluge Cognitive Bandwidth Limits

£

"
A

Automated Analytics and Decision Support | Facile Formats for Actionable Decisions




 limits to individual expertise
 [imits to our sensory systems

« limits to our experiences and
perceptions




limits to objective decision making in

the face of escalating,
multi-dimensional complexity




® digital pathology
® radiology
® ophthalmology

® cardiovascular architecture
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high variation in assessment of same patients by
different psychiatrists
major need for objective measurements of nuanced
behavior

- gaze

- speech prosody ( rhythm, tone, volume)

- stimulus response reactions and interaction speed
Al and learning from large video banks

- bipolar disorder, schizophrenia, depression

- suicidal ideation

- PTSD
signal alerts to care teams when intervention is indicated



Feature Context Relevance,
Extraction ; Ranking,
Analysis T
and Probabilistic
Classification Algorithms

Rapid,
Informed
Decisions




“l Can’t Let You Do That Dave”

Automated Decision Support Tools and

“Gated Autonomy” in the Management
of Complex Systems




eculturally alien to professionals in their claimed
expertise domain but they accommodate in all other
aspects of their lives

ewho will have responsibility for validation and
oversight of critical assumptions used in decision
tree analytics?

-regulatory agencies and professional societies?
-humans?

-machines?









Negatiity




the expanded

new technology

platforms

care space

computin .
aF;]d J social
automation media
molecular patient
profiling engagement
sensors, life
robotics style
metrics

molecular classification remote monitoring of

of disease health status




BIG DATA

computing
and ® EMRs social
automatio ® Population media
® Databanks
| ® Precision patient
molecular Medicine engagement
profiling ® Digital life

Medicine
sensors, o Al styl_e
robotics S

new analytics for
improved decisions and clinical

outcomes at lower cost (value)




The Intellectual and Economic Drivers of a New Era in
Clinical Medicine and Public Health

Profound Economic, Operational and Cultural
Implications for the Organization of Future Healthcare
Delivery Channels and Professional Competencies







