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Historical context

BRAID: Collaborative foundation

UC ReX: Nationally recognized pioneering work, enabled counting
patients across the system, harmonization of data elements

Other UC-wide projects: PCORI pScanner, ATHENA, NIH Precision
Medicine

Health systems: Launched Leveraging Scale for Value (LSfV) Program

Nov 2014 retreat: BRAID proposal & Precision Medicine: seeded the
need to come together

Feb 2015 Oakland workshop: Convened UC healthcare leaders

Mar 2015 UC Leadership retreat: Big Health Data Initiative (BHDI)
proposal to UC Health leadership to recognize the potential

Aug 2015-May 2016: UCHDW Proof of Concept (Epic Caboodle)
— $1.25 million funded through startup funds from UCSF
— Resource contributions from all five sites

Nov 2016: Funding approved for Pilot
Mar 2017 — December 2017: Pilot UCHDW F2F kick-off and execution

Jan 2018: Center for Data Driven Insights and Innovation (CDI2)
created

Feb 2018: UCHDW funding released to sites
Aug 2018: UCHDW in production for operations









What is the UCHDW?

A centralized healthcare data warehouse and

analytics platform that supports UC Health strategic
data driven initiatives:

e Best practice and operations analysis

e Quality measure and regulatory reporting
 Clinical research



Combining healthcare data from across the six
University of California medical schools and health systems
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Center for Data-Driven Insights and Innovation

Partnerships &

Compliance / Legal : Research
Projects

Population Health System-wide
Management Initiatives

Clinical Quality Strategic Planning Health Sciences

Health Data
Clinical / EHR Financial (limited) m Other SW Tools Health Plan Claims




Center for Data-Driven Insights and Innovation

UC HEALTH

Governance

Chief Data Scientist

Building / Maintaining
Technical Infrastructure

Supports efforts within
clinical enterprise, ACOs,
self funded plans:

0 Compiling, structuring
data (including from
third parties)

O Generating reports,
visualizations

O Interoperability with
other campus systems

Executive Director / Health Data Officer

Data Science (Analytics)

Working with business,
clinicians, scientists —
determine how to use the
data strategically to derive
the desired information in
useful and accessible form

Pioneer and develop novel
data analytics and
computational capabilities
to drive value and insights
(clinical, operational and
research)

Data Governance

Policies / Guidelines

Lead Health Data
Governance Committee to
assess appropriateness of
proposed projects
Analyze positive and
negative outcomes of
projects UC has
undertaken

Share learnings, refine
policies and practices

Strategy and Support

Collaborate with
campuses to develop
strategy to inform,
measure, drive our efforts

Identify, accelerate
projects and partnerships
opportunities

Facilitate resolution of
internal conflicts and
legal, ethical, reputational
issues

Project management



UCHDW Timeline

e August 2015 to February 2017: Proof of Concept
e March to December 2017: UCHDW Pilot

e January 2018: Center for Data Driven Insights (CDDI) created and initial budget and funding
approved

UC Health Data Warehouse (UCHDW) Campus Leadership

UC Health Campus Executive Sponsor Business Intelligence & Analytics

UC Davis John Cook Kent Anderson; Douglas Berman

UC Irvine Chuck Podesta Lisa Dahm; Ayan Patel; Charles Wilson

UC Los Angeles Mike Pfeffer Mohammed Mahbouba; Albert Duntugan
UC San Diego Chris Longhurst igremifer Holland; Joshua Glandorf; Eugene
UC San Francisco Joe Bengfort David Dobbs; Rick Larsen

UC Health Atul Butte, Tom Andriola Lisa Dahm; Ayan Patel




Data Platform

Tableau — Data Visualization ++jr:r +ableau
- Dashboards, Data Exploration, Trending

Collibra — Data Governance
- Data Definitions, Terminology Mapping
- Value Set Management with Quality Measures

OHDSI (Observational Health Data Science & Informatics)
- OMOP Data Model

- Standards-based model to harmonize data
- Consortium of industry, government, and academia

Microsoft SQL Server — Database

Azure — Cloud-based user platform




Observational Medical Outcomes Partnership (OMOP)



Why Use OMOP?

Optimized for analytics rather than
operations

Data harmonized to national standards
e LOINC, RxXNORM, SNOMED-CT, ICD 10, CPT

Scalable, extensible, backwards
compatible data model

Supports easy code sharing between sites

Tool Set and Standard Queries available
from OHDSI

e Achilles: Data Quality Assessment Tool
No further reliance on Epic

The same OMOP-driven system is used for
operational and research uses



UCHDW Data Flow

!

UC Health Data Analytics Platform :
VA Operational Use Cases:

UC Health Quality Measures Engine (QME)  Quality Measures

 Clinical Best Practices
 Self Funded Plans
* Financials (limited)

External Data Feeds:
* Vizient (UHC)
 Press Ganey
« OSHPD

’ Cel’-lSUS Health Data Warehouse Research Use Cases:

« Claims « Cohort identification

» Deidentified data

 Real World Evidence

« |IRB-approved
research

UCLA UCDAVIS

HEALTH SYSTEM




Implementation Timeline

e Mar-Dec 2017

Infrastructure developed &
implemented

e Since February 2018:

Integrated claims from self-funded
& HealthNet B&G plans

Brand/Generic medication analytics

UCLA-based compliance and C-suite
dashboard development

Data harmonization, first full data
refresh in 6 months

Implemented monthly data refresh

Moved claims ingest to PCSSC from
SDSC

Starting text results processing, i.e.
radiology, pathology

Feb

Mar

Apr

May

Technical Deliverables

Quality Assurance

Full Data Refresh

Weekly Incrementals

Claims

Integrate Claims for Self-Funded Plans and HN B&G (G. Louie,

Brand/Generic Analysis to Support ROI to ClOs

Develop Infrastructure to Support Access for C-Suite (UCLA Azure
 Cloud)

Tableau

Website (analytics_uchealth edu)

Authentication Mechanism (Shibboleth)

Secunty, Compliance, Privacy Sign-off

Import External Data

Identify Vizient Data Authornzation Strategy

Investigate OSHPD Data - leverage UCSD work

......

Develop UCHDW Research Support Strategy for:

New UC-ReX Explorer Backend

De-D Version of Warehouse - leverage UCSF work

Research Data Govemance-partner with UC-ReX/BRAID

Develop UCHDW Request Governance Strategy




UC has an unprecedented view of
the medical system

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

e Central database built using OMOP (not Epic) as a data backend

— Structured data from 2012 to the present day: 4.7 million patients with
“modern” data, total 15 million with an MRN

— 111M encounters, 310M procedures, 365M med orders, 676M vital signs,
433M lab test results, 443M diagnosis codes

— Claims data from our self-funded plans now included
— Continually harmonizing elements

e Quality and performance dashboards






UC Health Patients (since January 2012)



Initial Collaborative Groups

Self Funded Plans and Blue & Gold
Population Health and ACO leaders

UC Cancer Consortium

CEOs and strategy

Pharmacy Chiefs

UC Employee Diabetes Prevention Program
CQOs and Quality Consortium

Legal and Risk Management

Leveraging Scale for Value: Supply Chain
Clinical Research and BRAID






All Mutations

Mutations found
in all 1851
patients with
UCSF500 or
Foundation 1
testing.

557 total genes

153 genes
mutated in 10 or
more samples.

182 genes only
mutated in one
patient.



Survival after return of the Genomic Test Result

Survival after Genomic Test - Colorectal Cancer Survival after Genomic Test - Lung Cancer

Colorectal — 28 patients

Lung — 22 patients

Pancreas — 19 patients

Prostate — 12 patients
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Initial Collaborative Groups

Self Funded Plans and Blue & Gold
Population Health and ACO leaders

UC Cancer Consortium

CEOs and strategy

Pharmacy Chiefs: inpatient drugs

UC Employee Diabetes Prevention Program
CQOs and Quality Consortium

Legal and Risk Management

Leveraging Scale for Value: Supply Chain
Clinical Research and BRAID
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UCHDW: Access to Data



How will research access work?

“Legally

Fully identified | = > . e p
Y Limited data sets deidentified

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

e When ready to scale (and authorized), we spin up a virtual machine
for the researcher, populated with common tools

— Docusign a UC Health data use agreement
— R, Tableau, Jupyter Notebooks, Julia, SQL, Windows or Linux

 Upload your scripts and run, but cannot download data



JCSF
JC Davis
UCLA

JC Irvine
JCSD

Campus OMOP Resources

Others




A new patient cohort browser

Search and
ouild virtual
natient
cohorts

code at GitHub
https://github.com/
BenGlicksberg/
PatientExploreR

PatientEXploreR Home Dashboard Finder Report Timeline

Data Explorer More

PatientExploreR: dynamic visualization of clinical history

This application allows for flexible searching and extracts patient-level interactive and dynamic reports and visualization of clinical data

Credentials Status

User ID
Checking credentials...

glicksbergb

Success! Loading required data; please wait...

Successfully logged in.
Password

LOGIN LOGOUT

Benjamin Glicksberg



Search for
patients

Benjamin Glicksberg




Filter
patient list

Benjamin Glicksberg




Automatically
generated
clinical history

Benjamin Glicksberg



Explore
Trends in
Data/
Outcomes
(targeted)

Benjamin Glicksberg



Explore Trends in Data/Outcomes (targeted)

Benjamin Glicksberg



Explore
Trends in
Data/
Outcomes
(numeric;
targeted)

Benjamin Glicksberg



ROMOP

code at GitHub
https://github.com/
BenGlicksberg/
ROMOP

Benjamin Glicksberg



What’s Next?

* Continue work with partners
e BRAID
» Self-funded plans
 Pharmacy Project
e ACOs
* Pre-Diabetes Project
» Leverage Scale for Value: Supply Chain
e Cancer
* Integrate with Vizient benchmark data
* Core Infrastructure
« Complete Phase 1 Azure Implementation
(Tableau, UCHDW Website)
« Start Phase 2: Move UCHDW database
to Azure
* Finalize UCHDW data validation
 More data: Scheduling, unit-history,
radiology, pathology results, other notes,
deidentified notes

Education
Data de-identification and access
mechanisms
* IRB has given us the go ahead
* Finalize login mechanisms
* Final checks with compliance, security,
privacy, legal
Reference Data Management -
Standardized sources
 Monthly Updates of drug terminology
mappings
* Yearly Updates of ICD, CPT, HCPCS
e Quarterly Update of OMOP Vocabulary
* Process to determine new reference
data



Source: American Diabetes Association Standards of Medical Care in Diabetes



Medication Strategies for First-Time Type 2 Diabetes Patients

Tom Peterson



Medication Strategies for First-Time Type 2 Diabetes Patients

Tom Peterson



Medication Strategies for First-Time Type 2 Diabetes Patients

Tom Peterson



1,640 Unique Medication Trajectories for Treating T2D at UCSF

Tom Peterson



Tom Peterson
Lisa Dahm
Ayan Patel
6,543 Unique Medication Trajectories for Treating T2D UC-Wide



Clinical Data Overview

Only patients that have had an encounter after 1/1/2012 are
included

Primary data source is Epic’s Caboodle (EDW)
— Epic’s Clarity is still needed for a subset of data

Each site has a local implementation, which is transferred
monthly to central database

OMOP Common Data Model (CDM) v5.1
— Plan to upgrade to v5.3 by end of CY18



Data Mapping Detalls

Conditions: ICD9/10-CM

Procedures: ICD9/10-PCS; CPTII/CPT4/HCPCS; Health Maintenance,
Orders, and Referrals mapped to SNOMED

Drug exposures: Medications mapped to RxNorm
— Semantic Clinical Drug (SCD) term type (TTY)

Measurements: Labs results and Vital signs from flowsheets
mapped to LOINC

Observations: Mapped to SNOMED, otherwise LOINC



Quality Measures Engine

* Reuse quality measure logic for multiple programs and
different populations (externally defined or internally defined)

e Ability to choose value sets per measure per program, mix and
match for programs that are flexible to maximize performance

e Allows us to handle multiple value-based quality measure
programs with minimal resources



Performance for Predicting Medication Class
Increase Within 90 Days from Metformin

Tom Peterson



Precision Medicine In Practice

Tom Peterson



Tracking Patients
Over Time



Comparing Safety (Medication Classes)
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