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Artificial Intelligence and Machine Learning

• Artificial Intelligence: aspects of human intelligence modeled 
by computers

• Machine Learning: implementing aspects of AI through 
processing data
– Supervised or unsupervised learning

• Deep Learning: one type of ML, modeling brain architecture 
with layers of individual classifiers, adding non-linearity

4



Classified as internal/staff & contractors by the European Medicines Agency 



Classified as internal/staff & contractors by the European Medicines Agency 

bit.ly/tmfFDA19

As of 
mid-2019
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Over 100 now approved just counting radiology!

http://bit.ly/acr_ai



Classified as internal/staff & contractors by the European Medicines Agency 



Classified as internal/staff & contractors by the European Medicines Agency 

The United States is spending $billions on electronic 
health records, and too few are using any of this data
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University of California
• 10 campuses and 3 national labs
• ~200,000 employees, ~250,000 students/yr
UC Health
• 20 health professional schools (6 med schools)
• Train half the medical students and residents in 

California
• ~$2 billion NIH funding
• $13+ billion clinical operating revenue
• 5000 faculty physicians, 12000 nurses
• UCSF and UCLA are in US News top 10
• 5 NCI Comprehensive Cancer Centers, 5 NIH CTSA
• IRB reliance, centralized contracting
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• Combined EHR data from UCSF, UCLA, UC Irvine, UC Davis, 
UC San Diego, and UC Riverside
– 15 million patients treated over the past 15 years

• Central database built using OMOP (not Epic) as a data backend
– Structured data from 2012 to the present day
– 6.7 million patients with “modern” data
– 205M encounters, 563M procedures, 747M med orders, 

680M diagnosis codes, 2B lab tests and vital signs
– “From Tylenol to CAR-T cells…”
– OSHPD data, pathology and radiology text elements, death index
– Claims data from our self-funded plans now included
– Continually harmonizing elements

• Quality and performance dashboards

The University of California has an 
incredible view of the medical system
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• AbbVie Humira
– RA: PREMIER 2 year double-blind, active comparator-controlled, multicenter study, N=799 (542 treated 

with Humira)
– RA: DE019 4-week, randomized, double-blind, placebo-controlled, multicenter study, N=619
– IBD: CLASSIC-I 4-week, randomized, double-blind, placebo-controlled, multicenter study, N=299
– IBD: CHARM 56-week randomized, double-blind, placebo-controlled, multicenter study, N=854
– University of California: 10,698 patients treated with 59,163 prescriptions/orders/doses

• Celgene Revlimid
– Randomized, multicenter, open-label, three-arm trial, N = 1,623
– University of California: 5,152 patients treated with 91,383 prescriptions/orders/doses

• Regeneron Praluent
– ODYSSEY LONG TERM double-blind, placebo-controlled study, N=2,341
– University of California: 1,341 patients treated with 10,133 prescriptions/orders/doses

Real world data: Comparing actually treated
patients with original pivotal studies
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Beau Norgeot
bit.ly/jamaRA

Predicting the future state of a patient with 
Rheumatoid Arthritis
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Enabling UC researchers and patients to go beyond… machine 
learning in a safe, respectful, fair, equitable way in medicine

go.nature.com/2Gfa84U4
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Beau Norgeot
bit.ly/DLHCare

A New Deep Learning Healthcare System
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Must be aware of biases in training data and methods
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go.nature.com/36Y8bGW



Classified as internal/staff & contractors by the European Medicines Agency 

go.nature.com/36Y8bGW
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bit.ly/algostew
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bit.ly/algostew
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go.nature.com/32qDBT9
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go.nature.com/32qDBT9
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