
A Cautiously Optimistic View of 
the Future of Data-driven  
Genomically Informed Medicine 

Isaac S. Kohane, MD, PhD 



Overview 
• Where we were 

• Where we are heading now 

• Where we could be. 



Fundamental 
Medical 
Challenge: 
True Names 
of Disease 
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Narrative data (NLP text extractions) 

Codified data (ICD9 codes, etc) 





 

HEGP tranSMART 



• R module in 
tranSMART 

• Published figure in JCO 

HEGP tranSMART 



Common-Rare:Weak-Strong 
Spectrum 

common rare 
108 
patients 

106  
patients 

102 
diseases 

104 
diseases 
Deterministic 
“highly penetrant” 
 

Weak effect, not predictive, 
dominated by environment 
 

Huntington’s 

Tay-Sachs 

DM2 

ASD 
CAD 

MODY 



Rare & 
COMMON 

Needs 
BIG 
DATA 



SHRINE: Governance over Technology  

• Search routine clinical records from 5 major hospitals 
for: 
◦ Demographics 
◦ Diagnosis 
◦ Medications 
◦ Lab Results 

• Reach N 
◦ Rare Dx 
◦ Small Effects 

• 10 billion FACTS 
• 6 million patients 

I2b2 
DFCI 



Finding rare events of 
interest. 
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Importance 
of real-time 
exploration 



Where is the missing 
information? 

VP = VG + VE + VGE 



Courtesy 
Griffin Weber 









iPhone Submissions vs  CDC sentinel 
surveillance 

      CDC Sentinel Physician Network  
      (%ILI) 
      Outbreaks Near Me iPhone app  
      (%H1N1 submissions/Downloads) 

R2=0.74 



CLARITY competition  
(Crowdsourced discovery) 
http://genes.childrenshospital.org 

• Three families each with one affected child 

• Nine exomes (Life) and genomes (CompleteGenomics) 

• Three family clinical summaries 

• $25K prize 

• 30 international (commercial and academic) contest 
entrants! 

http://genes.childrenshospital.org


Unexpected contest 
outcomes 



Fast forward 10 years… 



2023: Every patient encounter is learning opportunity (for 
provider and patient) 

Science 2007 



Chirag Patel 

 
2023 
Yearly check up 
includes exposure 
scan 

Patel C, Bhattacharya J, Butte AJ. PLoS One, 2010. 



Chirag Patel 
 

WGS data interpreted in light of interact with 
environmental factors and current clinical status. 



Healthcare system no longer major 
source of trial patients.  
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FlashTrials.gov/.com  (cf. FlashMob)  composed on the fly 
match volunteers to appropriate therapeutic trials. New study 
designs enable randomized partial trial participation. 



In era of big data, well-characterized patients 
are the only non-commodity. 

• WGS is no more expensive than electrolyte panel. 
• BLUE button liquifies all data in any healthcare 

institution on behalf of the patient.  
• Lifetime record is maintained by third party 

bonded data agency. 
– Includes everything we currently think of as health 

related but only the patient or guardian can provide 
access. 
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2023, more healthdata 
generated in 1 home than an ICU 

bed in 2013 



Realtime Visualization and Just in Time 
Decision Support 

DDx 
• ADHD 
• Narcissism 
• Terminal 

technophilia 
 

Pathophys. Precis 
• Nystagmus 
• Diaphoresis 
• Tropic Thunder 
• Less than Zero 

 
 

Social History 
• Etoh+ 
• Nicotine+++ 
• WD40++++ 

 

Medications 
• Blue pill 
• Red pill 
• Bitter pill 

 
 
 
 



What are the questions/challenges? 
• Who is going to curate these data? 
• What is the vector of FHx and genomic data? 
• Is there a role for the healthcare system? 
• How do we create a larger market for the 

information commons? 
• What are we going to do to uniquely identify 

patients. 



i2b2.org 

smartplatforms.org 
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