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Public big data = retroactive crowd-sourcing 
 



Yes, even a high-school student can 
use public data to design a new 
diagnostic test! 
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39 Cancer of the buccal cavity 
40 Cancer of stomach and liver 
41 Cancer of peritoneum, intestines, rectum 
... 
44 Cancer of skin 
45 Cancer of other organs or  

not specified 
Lung is an “other organ”  
Brain is an “other organ” 

... 
189 Visitation from God 
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Cancer markers 

Haeberle H, Dudley JT, …,  
Butte AJ, Contag CH. Neoplasia, 2012. 



Cancer markers 

Transplant Rejection markers 

Chen R, …, Butte AJ.  
PLoS Computational Biology, 2010. 



Preeclampsia: large cause of maternal and fetal death 

• Incidence 
• 5-8% of all pregnancies in the U.S. and worldwide 

• 4.1 million births in the U.S. in 2009 

• Up to 300K cases of preeclampsia annually in the U.S. 

• Mortality 
• Responsible for 18% of all maternal deaths in the U.S. 

• Maternal death in 56 out of every 100,000 live births in US 

• Neonatal death in 71 out of every 100,000 live births in US 

• Cost 
• $20 billion in direct costs in the U.S annually 

• Average hospital stay of 3.5 days 
Linda Liu 
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New blood markers for preeclampsia 
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@MarchofDimes 
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Need a 
diagnostic for 
preeclampsia 

Public big data 
available 

March of Dimes 
Center for 

Prematurity 
Research 

Data analyzed, 
diagnostic 
designed 

SPARK grant 
($50k) 

Life Science 
Angels, other 
seed investors 

($2 million) 

@CarmentaBio 
progenity.com 

bit.ly/carm_prog 



@MatthewHerper 
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Validation methods are increasingly 
commoditized 







Rat colonoscopy Rat with 
Inflammatory 
Bowel Disease 

Inflammatory 
Bowel Disease 

After  
Anti-seizure Drug 

bit.ly/scitmtop 

Anti-seizure drug works against a rat model of 
inflammatory bowel disease 

Joel Dudley 
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Psychiatric Drug Imipramine Shows Significant Activity 
Against Small Cell Lung Cancer  

Vehicle control Imipramine 

p53/Rb/p130 
triple knockout 
model of SCLC 
 
Mice dosed after 
tumor formation 
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Need more drugs 
for more diseases 

Public big data 
available NIH funding Data analyzed, 

method designed 

Company launched, 
ARRA, StartX, 

Stanford license,  
first deal 

Claremont Creek, 
Lightspeed ($3.5 

million) 

@NuMedii 
 



bit.ly/immport 

The next big open data: clinical trials 

immport.niaid.nih.gov 



With daily weight 
and intake 

measures, I have 
lost 50 pounds (22 

kg) in 2 years! 
 

But my clinician 
was the last to 

hear about this! 

@fitbit 



Medical devices can be 
funded and designed by 
internet technologists! 

Where will the data live? 
 

@scanadu 



The cost of delivered 
care is becoming public. 

How will the public 
respond? 

 





@ucsf 
@jerrybrowngov 
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Institute for Computational Health Sciences 



Institute for Computational Health Sciences 

Build the strongest team in the world in biomedical data analytics 
 

• Research and development (and spin out technologies) 
• Develop new educational plans 
• Bring new computational faculty members to UCSF 
• Organize infrastructure and operations 
• Build and use our new data assets for precision medicine 





What could we do with the data? 
• Clinical researcher at UCLA could run a genome wide association study across UC Health  
• Mobile health researcher at UCSD can enable patients to contribute data for research  
• Community activist and researcher UC Modesto can study environmental factors 

contributing to health and disease  
• Transplant patient at UC Irvine can download all their data across UC Health  
• Data scientist at UC Santa Barbara can model development of Alzheimer's disease and build 

a multi-modal predictor  
• App designer at UC Riverside can show patients their choices with chronic disease  
• CMO at UCSF can build predictive models for readmission, test, share across UC Health  
• AI researcher at UC Berkeley can build deep-learning models for image-based diagnostics  
• Health services researcher at UC Davis can build predictive models for drug efficacy, and 

maybe enable pay-for-performance  
• Cancer genomics researcher at UCSC can study all our clinical cancer genomes  
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What is Big Data in Biomedicine? 



Algorithms? 
 

Programmers? 
 

Databases? 
 

High-performance computers? 
 

Mobile? 

What is Big Data in Biomedicine? 



Predicting the disease before it strikes 
 

Explaining the rare disease that defies experts 
 

Finding drugs for diseases lacking attention 
 

Making sure we do the right thing for patients 
 

An amazing platform for biomedical innovation 

Big Data in Biomedicine is… 



Hope 

Big Data in Biomedicine is 
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