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University of California UNIVERSITY OF CALIFORNIA

. HEALTH
* 10 campuses and 3 national labs

* ~200,000 employees, ~250,000 students/yr
UC Health
e 20 health professional schools (6 med schools)

* Train half the medical students and residents in
California

* ~S2 billion NIH funding

* S13+ 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

» San Francisco (1873)
~~_»Davis (1959)
~~ _»Berkeley (1868)
-~ _»Santa Cruz (1965)
" »Merced (2005)
/" / »Santa Barbara (1958)
/" /» Los Angeles (1927)
~/ /pIrvine (1965)
' //» San Diego (1959)
/s Riverside (1954)
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Working with UCSF and UC-wide data

patient populations

v
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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 Pls at multiple
sites, increased contractual complexity)




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

° 1 1 1 UNIVERSITY OF CALIFORNIA
Comblnegl EHR data from UC.SF, UCLA, UC Irvine, UC Davis,
UC San Diego, and UC Riverside UCse Health
* Central database built using open-source OMOP as a data backend
— First EHR installation was January 2012 HEALTH
— Structured data from 2012 to the present day m Health
— 8.7 million patients with “modern” data UCI Health
— 378M encounters, 1.0B procedures, 1.3B+ med orders, 44M device uses, R|Heaut
1.4M providers, 1.1B diagnosis codes, 5.2B+ lab tests and vital signs
UC San Diego Health

“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



Number of test results

6,000,000 -

4,000,000~

2,000,000~

University of California Health Laboratory Test Results

Potassium

Just one example...
24 million
potassium measurements

@atulbutte
@uofcahealth

8 10

Preliminary analysis, subject to change, data as of March 20, 2022



100,000+ active cancer patients across UC Health

UNIVERSITY OF CALIFORNIA UC Cancer Demographics

as of December 31, 2022

Patient Density
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UC site Department Cancer Group Disease Lookup

Al All All All

105,255 Total UC patients with a cancer diagnosis and
Two Visits in Prior Year OR Two Consecutive Annual Visits

UCLA ucl
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32+ thousand cancer genomic reports incorporated into the same database

UNIVERSITY OF CALIFORNIA

. Di Testing Lab
Cancer Genomics Explorer - Gene Occurrence Al seases a oS
HEALTH Updated through December 31, 2022. 32,135 samples included.
Specimens by Site ‘
2,846 6,163 32,135
Patients by Gene occurrence
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LRP1B I . 1,906
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UNIVERSITY OF CALIFORNIA

Cancer Genomics Explorer - Disease Occurrence
HEALTH

Updated through December 31, 2022. 32,135 samples included.

View by cancer or by gene mutation

Genes

Testing Labs
All All

Specimens by Site

UCLA UcCl
2,846 6,163
32,135
Disease occurrence
Click a disease to filter demographics
Lung adenocarcinoma [I— e 1,657
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For example, only the cancers with an NF1

Updated through January 31, 2023. 32,797 samples included.

Cancer Genomics Explorer - Disease Occurrence

Testing Labs

Specimens by Site

UCLA UCI
274 383
2,560
Disease occurrence
Click a disease to filter demographics
Lung adenocarcinoma I — I 158
Lung non-small cell lung carcinoma (NOS) I _76
Breast carcinoma (NOS) I I 73
Colon adenocarcinoma (CRC) I I 68
Brain glioblastoma (GBM) e .61
Metastatic melanoma - 45
Skin melanoma [T (45
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Unknown primary melanoma [y -37
Glioblastoma, likely IDH-wildtype, WHO grade IV —35
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o White I — H1.267|
Unknown [N |280
Hispanic or Latino [l 0270

18-35 [ |131
2-17 -|113

<,

'294

Male

|
- 1,145 |
Female

1,085

Other Race [l [ 101
Black or African Am.. [lIl[82

=" analytics. uchealth edu

Out of State |G ‘192
Unknown

Patients by SVI 4 indicates least vulnerable) ‘ Patients by Most Recent Financial Class

+ I Medicare [

s I DB commercia! [ Moo
2 s - |

] '253 Medlcald- '253

other [N |24o

Other Public .[ 59

Native Hawaiian or
American Indian or .
Patients by Smoking Status
Smoker I
108
Unknown -|
1301




How does research access work across UC Health?

L “Legally
Fully identified | « > deidentified”

Limited data sets

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



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

Microsoft Azure & databricks Q_ search #+P uchdw-db-prod-worksp... v (@ atul.butte@ucsf.edu v

8 Main UCHDW ri sQL v
© ain UC queries 4 O Connecting v Schedule v A

File Edit View Run Help Lasteditwas 24 daysago  Give feedback

Count encounters

Cmd 15
& saL ) v Ll v = %
1 %sql
é_/a 2
3 select visit_concept_id, concept_name, count(*) as count
= 4 from omop_deid.visit_occurrence as vo join omop_deid.concept as co on vo.visit_concept_id = co.concept_-id
5 group by visit_concept_id, concept_name
Cancel Waiting for cluster to start: Starting Spark
_|_
visit_concept_id concept_name count
1 9202 Outpatient Visit 30143864
2 9203 Emergency Room Visit 3550274

3 9201 Inpatient Visit 1890330
4 581477 Office Visit 93381430 .
s o Nomatching concept 2 analytics.uchealth.edu

Showing all 5 rows. Refreshed now |




NCATS/NIH National COVID Cohort Collaborative (N3C)

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?



-:(X):- N3C Dashboards X AN3C

N3C Dashboards

Reliable High-Velocity COVID-19 Insights Brought to you by
the N3C.

Explore Dashboards Publications

The N3C Data Enclave represents one of the largest secure
collections of harmonized clinical health data in the United EXD|OF€ Our Dashboards
States.
Overview Members Tracking
o . - - X I
@ Sites: 77 9 Lab Results: 10.9 billion - ‘an® IM
e Persons: 18.2 million @ Medication Records:
3.6 billion

e COVID+ Cases: 7,152,385 @ Procedures: 9 billion Cases Medications Diseases

‘::’ # of Rows: 22.9 billion # Q .
Visits: 1.2 billion 0\\ i

e Clinical Observations:
2.1 billion



5—@ HHS ' National Institutes of Health . National Center for Advancing Translational Sciences @ National COVID Cohort Collaborative

'If;f' N3C Dashboards

Dashboards Institutions Contributing Data

Related
Dashboards
g

Regional Distribution
of COVID+ Patients

Demographics Table
for IRB Submission

Institutions Contributing Data

The N3C allows medical sites within the United States to securely transfer
anonymized data into the Enclave. The average interval for data transfer
from our partners is once a week. To explore the geographic coverage of

our current partners, please see the map below.

N3C Contributing Sites

Data Available
@ Data transfer signed, pending availability
* OCHIN contributing site

Join N3C S

3

A N3C

le
4



{é HHS ' National Institutes of Health ' National Center for Advancing Translational Sciences '3}‘ National COVID Cohort Collaborative

{5 NaC Dashboards s covid.cd2h.org/dashboard

Dashboards Demographics »~ COVID+

Demographics

Learn more about the N3C Data and explore demographics,
comorbidities, and vaccination counts.

Select a Topic to Explore:

Demographics of COVID+ Patients \-‘/K HHS . National Institutes of Health . National Center for Advancing Translational Sciences ﬁ} National COVID Cohort Collaborative
{S’} N3C Dashboards
Severity
Dlsplay . ° Patients in Dashboard @ Mild Dashboards > Mortality > COVID+and Hospitalization
m Total COVID+ Patients o®e 718M Mild in ED [l 5004
a+ 7.15M ‘e /. Moderate [Jj 318,04 M t I .t
Filters % of Total COVID+ Severe |15,938 O r a I y
: : (i ] Mortality | 82,941 . . . . .
Dataas of Mar 02, 2023 R Unavailable [ 195,714 This dashboard provides data on patients with dates of death occurring
Age + (v113) *2: 100.40% after hospitalization for COVID or Long COVID within the Enclave.
Race + .
Select a Topic to Explore:
Age & Race
Ethnicity + 0-4 303,166 white [ COVID+ and Hospitalization v
5-11 368,017 Black IIIEGEGNEG
Sex + 12-15 [ 254,376 Asian [J] 208,95
16-<18 . 154,116 Al/AN | 32,836 .
18-29 [ 1.22,250 NHPI 11,043 |  Display Total COVID+ Patients @
Severit + 30-49 I 2 097,056 Other [1] 246,27 ® Mortality Total*
! s0-64 [ 1455 /05 Unknown el | a*/7.15M .0e
65+ I ' 250893 . ‘e 79.37k
R | t d F”ters Data as of Mar 02, 2023 (v113)
elate Sex N Ethnicity *See Limitations Below
Dashboards - Age +
— Female (I 3 091,163 Not Hisp/Lat I
o= ' Male 3,182,909 Hisp/Lat 9
B Other 0 Unknown [0 9 Race -+ Counts of Mortalities by Age & -~ Counts of Mortalities by Sex
gl | Unknown 7,211
<18 527 Female (I
Long COVID Sex + 18-64 I 22.22k Male
o5+ I 5 : o
Ee——————— Sample: COVID+ patients? in the N3C Data Enclave. Data aggregated by Age, Race, Ethnicity, Sex, an| Ethnicity +
= limitations below. Counts of Mortalities by Race & -~ Counts of Mortalities by Ethnicity
Related . i
. white | 5- .21k Not Hisp/Lat N
Demographics Table Dashboards Black M 14.07k Hisp/Lat | 6.29k




Ongoing challenges and opportunities

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?
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