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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



Working with UCSF and UC-wide data

deeper

• Access to deidentified, limited, and identified 
structured and unstructured clinical data

• Access to additional datasets that are or can 
be linked to clinical data (e.g., imaging, 
‘omics, waveforms)

• Access to deidentified structured clinical data 
from a larger patient population (    )

• Access to additional data sets possible (---) 
but requires additional work and time (e.g., 
recruitment and coordination of PIs at multiple 
sites, increased contractual complexity) 

patient populations

data
types

broader



• Combined EHR data from UCSF, UCLA, UC Irvine, UC Davis, 
UC San Diego, and UC Riverside

• Central database built using open-source OMOP as a data backend
– First EHR installation was January 2012
– Structured data from 2012 to the present day
– 8.7 million patients with “modern” data
– 378M encounters, 1.0B procedures, 1.3B+ med orders, 44M device uses, 

1.4M providers, 1.1B diagnosis codes, 5.2B+ lab tests and vital signs
– “From Tylenol to CAR-T cells…”
– Merged with California state data, pathology and radiology text elements, CA death index
– Claims data from our self-funded plans now included
– Continually harmonizing elements

• Safe, respectful, regulated, responsible use of clinical data

The University of California has an 
incredible view of the medical system



Just one example…
24 million 

potassium measurements

@atulbutte
@uofcahealth



100,000+ active cancer patients across UC Health



32+ thousand cancer genomic reports incorporated into the same database

analytics.uchealth.edu



analytics.uchealth.edu

View by cancer or by gene mutation



analytics.uchealth.edu

For example, only the cancers with an NF1 mutation



How does research access work across UC Health?

• Researchers should first write and optimize OMOP SQL queries 
locally, on their own campuses

• When ready to scale (and authorized), we spin up a virtual machine 
for the researcher, populated with common tools
– Electronically sign a UC Health data use agreement
– R, Tableau, Jupyter Notebooks, Julia, SQL, Windows or Linux available

• Upload your scripts and run, but cannot download data
• Safe, respectful, regulated research use of clinical data

Fully identified “Legally 
deidentified”Limited data sets



Safe, Respectful access to Deidentified Data now available through 
Cloud-based Databricks (single sign on with UC Health campus credentials)

analytics.uchealth.edu



• How was NCATS able to motivate 100+ health systems (especially their CTSA programs) 
to sign and transfer deidentified EHR data around SARS-CoV-2 tested individuals?
– Common national IRB for reliance, for submission
– Local IRB for scientific questioning, NIH Data Access Committee for access
– 463 publicly listed data projects underway (covid.cd2h.org/projects)
– 53 publications to date using this data (covid.cd2h.org/dashboard/index.jsp?publications)

• NCI still can’t get this to happen for their designated cancer centers?
– Do sticks work better than carrots for data sharing?
– Are we continually waiting for data perfection before sharing?

NCATS/NIH National COVID Cohort Collaborative (N3C)







covid.cd2h.org/dashboard



• Health data interoperability/interchange is solvable, especially if there’s a business 
reason for it

• Structured data elements from unstructured data is still a challenge
– Expensive human curators now, artificial intelligence soon enough

• Mapping patient care trajectories to actual protocols (and deviations) is still hard
• Just because you have all the clinical and molecular data in one place does not mean 

people use it
– Need better (easier) tools on top of these datasets, ideally within other tools being used (EHR)
– Need to integrate the use of computational/data tools into the molecular cancer workflow

• Still hard to inspire cross-campus clinical trials: incentives not enough to push against 
all the resistance?

• We essentially have zero cancer precision medicine tools for patients
• Can we learn from the NIH/NCATS N3C experience?

Ongoing challenges and opportunities
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