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University of California

• 10 campuses and 3 national labs

• ~200,000 employees, ~250,000 students/yr

UC Health

• 18 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





UC Health Data Analytics Platform

Combining healthcare data from across the 
six University of California medical schools and systems 

Data Warehouse



• 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
– 5.7 million patients with “modern” data
– 228M encounters, 96M procedures, 593M med orders, 

640M diagnosis codes, 2.3B lab tests and vital signs
– “Everything 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



Many operational teams within UC Health now using and 
benefitting from the UC Health Data Warehouse, saving $millions

Central tools to 
improve quality 
of care

Decreasing 
expenses in our 
self-funded 
health plans

Managing costs 
in our self-
funded health 
plans

Central 
management of 
primary care 
patients





161,715 cancer patients seen in 2019 across UC Health



Foundation Medicine cancer genomic reports centralized and parsed



Top 10 Drug Charges across UC Health



Nearly 100 patients treated so far with 
axicabtagene ciloleucel (axi-cel; Yescarta)

Michelle Wang
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Overall SurvivalProgression Free Survival

PFS and OS at 12 month

Michelle Wang



Overview of ADE burden in individual patients

• Row – adverse event

• Column – each individual patient

• Color of circle represents number of 

adverse events the patient 

experienced following axi-cel infusion 

(dark red: highest number of ADE, 

dark blue: lowest number of ADE)

Michelle Wang



• Journal of Clinical Investigation (JCI) February 2020
– Opportunities and Challenges in Using Real-World Data for Healthcare

– Special issue on Big Data’s Future in Medicine  bit.ly/JCIbigdata

Announcing a new publication on Real World Data

Vivek Rudrapatna
bit.ly/JCIbigdata



Post-approval safety

Updating side effect rates

Discovering novel side effects

Supporting regulatory approval

Single-arm experimental trials

”Digital approvals”

Biosimilar development

Informing clinical trials design

Better patient selection

Trimming the trials: more efficient data collection

Continually establishing efficacy

Assessing the efficacy-effectiveness gap

Searching for efficacy in specific populations

Effect modifiers and precision medicine

Long-term, post trial outcomes 

Comparative effectiveness

Integrating costs with comparative effectiveness 

Understanding effects of pharmacy practices on healthcare utilization 

Studying novel on-label pharmaceuticals versus older off-label drugs 

Studying the practice of medicine

Quality of practice, medical errors

Standardizing care and care delivery

The effect of payors on medical care

Are new-generation diagnostics improving outcomes?

Data driven decision support

Clinical-Decision Support: the Provider Perspective

Clinical-Decision Support: the Patient Perspective 

Clinical-Decision Support: the Community Perspective 

Twenty-one uses for Real World Data

Vivek Rudrapatna
bit.ly/JCIbigdata







Enabling UC researchers and patients to go beyond… machine 
learning in a safe, respectful, fair, equitable way in medicine

go.nature.com/2Gfa84U4



Beau Norgeot
bit.ly/jamaRA

Predicting the future state of a patient with 
Rheumatoid Arthritis



Beau Norgeot
bit.ly/DLHCare

A New Deep Learning Healthcare System



What could we do with clinical 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 Merced 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 



One dashboard for primary care and specialists covers all 
44 thousand UC Health patients with type 2 diabetes



Decile 1 (Least Disadvantaged)

Decile 10 (Most Disadvantaged)

Suppressed Value

California - 2015 ADI State Rankings

• Estimate socioeconomic status based 
on income, education, employment, 
housing quality at the neighborhood 
level

• Use with race, ethnicity, gender, age to 
identify health disparities

• Central geocoding capability to link 9-
digit zip code for addresses

• We have now geocoded our UC-wide 
primary care population

• ADI is significantly associated with 
adverse health outcomes in our 
patients, in addition to race, ethnicity, 
and age

Social Determinants of Health: Area Deprivation Index (ADI)



Social Determinants of Health: 
33 thousand diabetes patients 

geocoded to ZIP+4, mapping to an 
Area Deprivation Index



Patients living in a worse ADI 
have a higher A1c, independent 
of age, sex, race and ethnicity



Working closely with our pharmacist 
teams, inappropriate use of IV 

acetaminophen has significantly 
dropped over the past 2.5 years


