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IMPROVING ADVANCED LIVER 
DISEASE OUTCOMES USING 
PATIENT REGISTIRES



A G E N D A

• LOCAL PROBLEM

• DESIGN & IMPLEMENTATION

• HOW IT SOLUTION WAS UTILIZED

• VALUE DERIVED
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L O C A L   P R O B L E M

LIVER DISEASE IN CALIFORNIA PRISONS
• Two thirds with history of substance use disorder (Alcohol 

and Drug)

• 15% of population known to have chronic HCV infection

• 1.6% (almost 2,000) identified Cirrhosis/ESLD

• Advanced Liver Disease is a major contributor of morbidity 
and mortality to California’s incarcerated population; 

• Second- or third-leading cause of death among the adult offender 
population every year for the past decade.  



P R I O R   T O   N E W   S O L U T I O N . . .

Providers not well 
versed in Advanced 

Liver Disease 
Management

Organization did not have 
Clinical Guidelines or Decision 

Support for Providers

No Way to Identify, Track, and 
Monitor Patients Throughout 

Our System 

No EHR  



LOCAL PROBLEM

M O R T A L I T Y   T R E N D S



IMPROVE CARE & REDUCE COSTS
CLINICAL
• Identify/Diagnose Early

• Evidence-Based Guidelines Followed

• Reduce Preventable Morbidity & Mortality through
Improved Continuity of Care

LEVERAGE IT & DATA 
ADMINISTRATIVE
• Track Patients Throughout Incarceration

• Provide Timely, Actionable Information 

• Provide Near Real-Time Performance Reports

E X P E C T E D   P R O J E C T   O U T C O M E S



D E S I G N   &
I M P L E M E N T A T I O N



E V A L U A T I N G   I T   S O L U T I O N  A L T E R N A T I V E S

• COTS solutions were not available

• EHRS was not yet available

• Existing Resources
• Healthcare Data Warehouse – SQL 

• In-House Talent (Clinical and Technical) 



PARTNERING BUSINESS OWNER WITH IT DEVELOPERS

PROGRAMMERS

CLINICAL SMEs



C L I N I C A L   S M E s :
E S T A B L I S H   E V I D E N C E – B A S E D   C L I N I C A L   G U I D E L I N E S



C L I N I C A L   S M E s :
D E F I N I N G   W O R K F L O W S   &   T R A I N I N G   E N D – U S E R S



C L I N I C A L   S M E s :
M A P P I N G   E H R   D A T A   P O I N T S



H O W   I T   S O L U T I O N
W A S   U T I L I Z E D
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E S L D   R e g i s t r y   P a t i e n t   P r o f i l e
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N E A R – R E A L   T I M E   P E R F O R M A N C E   M O N I T O R I N G
STATEWIDE, INSTITUTIONAL, AND CARE TEAM LEVEL REPORTING



D E C I S I O N   S U P P O R T   A T   T H E
P O I N T   O F   C A R E



P O P U L A T I O N   M A N A G E M E N T
W O R K I N G   S E S S I O N S

Care Teams come together to focus on population health priorities
• Review Patient Registries

• Discuss intervention strategies

• Order recommended diagnostics, review medications, as appropriate

• All members of the care team have a role in providing care to their assigned 
patient panel



I T    S O L U T I O N   B L U E P R I N T

IDENTIFY DATA 
SOURCES
New PHIP

CREATE 
STRUCTURED 

DATA WAREHOUSE

INFRASTRUCTURE DEVELOPMENT DESIGN OUTPUT

OPERATIONAL 
TOOLS

PERFORMANCE 
REPORTING

CHANGE MANAGEMENT

DISTRIBUTION

FEEDBACK 
METHOD

TRAINING



C C H C S  H E A L T H C A R E   D A T A  W A R E H O U S E

DATA WAREHOUSE 

• Metadata
• Raw Data 
• Summary Data

AD HOC ANALYSIS

REPORTING 

DATA MINING

EHRS

SOMS

LEGACY 
SYSTEMS

FLAT FILES

ETL

Extract
Transform

Load



C H A N G E   M A N A G E M E N T   S T R A T E G Y

• Organizational memorandum from leadership

• Executive forums at all levels of the organization to communication this change

• Refine existing policy and procedures
• Define process workflows
• Override process

• Focus groups – stakeholder and clinical feedback loops, and ongoing data validation

• Decision support
• Training materials



V A L U E   D E R I V E D



D A S H B O A R D   &   U S A G E   R E P O R T S



P E R F O R M A N C E
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End Stage Liver Disease Care 
Nov 2014 - Oct 2017

Goal: 90%



P E R F O R M A N C E
N O V. 2 0 1 4   T H R O U G H   O C T. 2 0 1 7

• In Mid 2016, CCHCS met it’s statewide goal of 90%.

• However, we began to experience a dip in performance which 
we attribute to the mass implementation of the EHRS.

• 32 institutions were activated between 8/2016 and 
10/31/2017, which aligns with the slip in performance.



P O S T  I M P L E M E N T A T I O N  O U T C O M E
2013 - 2 0 1 7
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30-Day Readmission Rates for ESLD Patients
2013 - 2017

Hospitalizations Increased
Costs Increased

Hospital Admissions and Costs for ESLD Patients 2013 - 2017 

Year Total Patient Admissions Unique Patients Total Cost

2013 112 87 $1,880,556 

2014 104 82 $1,740,974 

2015 104 85 $2,164,261 

2016 180 132 $3,372,380 

2017 174 115 $3,075,362 

30 Day Readmission Rates Decreased 



Age-adjusted mortality from liver-related causes (liver 
cancer, chronic viral hepatitis, and other chronic liver 
diseases) has two distinct relationships with time 
(P<0.01).  

From 2006-2014, liver-related mortality neither 
increased nor decreased (slope=-0.34, p=0.67).  

From 2014-2016, liver-related mortality decreased to 
10.7 deaths per 100,000 men per year (p=0.09)

R O I :   D E A T H S   A S S O C I A T E D   W I T H
L I V E R   D I S E A S E

ESLD Registry and
Dashboard Measures
Introduced



M O R T A L I T Y   R A T E   C L O S E L Y
A L I G N I N G   C A L I F O R N I A   R A T E



C O S T   S A V I N G S

2 
FULL MONTHS 
TO CREATE 
ESLD REGISTRY

TOTAL COST: 
$43,500 

ANALYST:
300 hrs. X $35/hr. = 

$10,500

CLINICIAN:
300 hrs. X $110/hr. 

= $33,000

ADMINISTRATIVE COSTS
• Reduced time doing chart review to 

identify who has Advanced Liver 
Disease

$100 dollars an hour x 1 hr/pt/per 
year x est. 2000 ESLD patient = 

$200,000/YEAR



U S E R   F E E D B A C K

QM Staff Inbox allows end-users to alert us to errors in data to be
resolved.



IMPROVE CARE & REDUCE COSTS

• Diagnosed Early

• Evidence-Based Guidelines Followed

• Reduce Preventable Morbidity & Mortality through
Improved Continuity of Care

LEVERAGE IT & DATA 

• Identify and Track Patients

• Provide Timely, Actionable Information 

• Provide Near Real-Time Performance Reports

P R O J E C T   O U T C O M E S



L E S S O N S   L E A R N E D

• Population Management Tools are: 
• Value-Added Tools, guiding evidence-based decision making 

• Reduce non-value added administrative/chart review time for clinicians

• Complimentary to Point of Care Decision Support

• Don’t need a full EHR to start building Population Management Tools
• Leverage EXISTING Data, Applications, and Resources
• Need resources allocated for Maintenance & Operations of Tools  

• IT breaks & clinical care recommendations change.

• Need a system for feedback so that “erroneous” data can be flagged 
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