












The Path to Precision Medicine:
From Superstitions to Symptoms to (Molecular) Signatures

humors; astrology, shamanism, 
sin and divine fate

biochemistry and organ-based 
pathophysiology

molecular biology and   
multi-omics profiling



Molecular Classification of NSCLC and Identification 
of Single, Largely Non-Overlapping Oncogenic Alterations

From: F. S. Koulidis and J. V. Heymach (2019) Nature Rev. Cancer 19, 495
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Social Determinants of Health (SDoH): 















Wellness Apps for Fitness, Diet and Exercise 

https://www.amazon.com/Samsung-Gear-Smartwatch-Verizon-Wireless/dp/B00PTC036U
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Grey Technologies and Ageing in Place:
Independent But Monitored Living for Ageing Populations

Rx adherence cognitive
stimulation

Rx adherence

in-home support and reduced 
readmissions reduced office visits
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Growing Demand:
Increased ED Presentations of Behavioral Health 

Emergencies

• reported range of 8-25% of ED volume (outliers 
higher)

• 70% of behavioral health patients also have one 
or more co-morbidities

• opioid-related visits tripled between 2005-16
• approx. 1 in 4 individuals with serious mental 
illness also have SUD

• 60% of adolescents in community-based SUD 
treatment programs also meet diagnostic criteria 
for mental illness

*mental illness and substance use disorder (SUD)



Digital Psychiatry: 
Digital Psychometrics and Evaluation of Mental Illness 

• (micro)saccades
• facial dynamics 

• speech prosody (rhythm, tone, 
volume)

• semantic construction 
• stimulus response and interaction 

speed 
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https://www.techspot.com/news/82781-apple-launches-research-app-opens-three-health-studies.html






https://www.microsoft.com/en-us/legal/intellectualproperty/trademarks/usage/logo.aspx
https://1000logos.net/walgreens-logo/






https://www.nap.edu/catalog/11903/the-learning-healthcare-system-workshop-summary


Driving Precision Medicine and Data-Driven Healthcare
Into Routine Clinical Practice

Now Comes the Hard Part!









The Increased Importance of 
Real World Data (RWD) and Evidence (RWE)

• expanded payer requirements to 
demonstrate efficacy/utility/value in 
intended-use population(s) with 
different characteristics to trial 
population(s) studied in investigational 
clinical trials 

- age, co-morbidities, polypharmacy
- clinical setting (AMCs, community 

hospitals, primary care)
• analyze treatment outcomes in sub-

populations
• quantify treatment outcomes for value-

based contracting





Protection and Privacy Provisions 
for Personal Healthcare Data

• informed 
consent

• legal 
provisions/ 
penalties for 
breach

identifiable
individual

data

aggregated
de-identified
databanks

and
metadata

variable 
levels of 
consent
probabilistic, 
multi-
parameter 
individual 
‘match’



https://healthitsecurity.com/news/google-ascension-partnership-fuels-overdue-hipaa-privacy-debate






https://www.scribd.com/document/440727436/DOD-memo-on-DNA-testing#download














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












The Future of Work and The Future Workforce 















https://bmcbiotechnol.biomedcentral.com/articles/10.1186/1472-6750-7-53
https://bmcbiotechnol.biomedcentral.com/articles/10.1186/1472-6750-7-53


The Evolution of Data-Intensive Precision Medicine 
Technology

Convergence
and Acceleration

Mapping 
Geno-Phenotype 

Complexity
V7 

Big Data

Topology of 
Biological 

Information 
Networks 

Data Security
and Privacy

Robotics and Human
Machine Interactions

Artificial Intelligence
and 

Decision Support

Public Policy:
Ethics, Risk and

Regulation

Slides Available @ http://casi.asu.edu/presentations

https://bmcbiotechnol.biomedcentral.com/articles/10.1186/1472-6750-7-53
https://bmcbiotechnol.biomedcentral.com/articles/10.1186/1472-6750-7-53
















Design of A New American University 

• 15-year transition from a second-tier public university 
with reputation as a ‘party school‘ to highly competitive 
rankings in both education and research 

• radical nature of the changes in organization and  
internal culture would have been far difficult to 
implement in institutions with long established  
entrenched cultures and complacency  







A Transformative Decade
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