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What is ACCORDS?

ACCORDS is a ‘one-stop shop’ for pragmatic research:
• A multi-disciplinary, collaborative research environment to catalyze 

innovative and impactful research
• Strong methodological cores and programs, led by national experts
• Consultations & team-building for grant proposals
• Mentorship, training & support for junior faculty
• Extensive educational offerings, both locally and nationally

Adult and Child Center for Outcomes Research and Delivery Science

https://medschool.cuanschutz.edu/accords
https://twitter.com/accordsresearch
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ACCORDS Upcoming Events – mark your calendars!

February 5, 2025
AHSB Room 2002

Transforming and Advancing a Learning Health System: Multiple Perspectives for Mutual Gain
The Case of Value in Learning Health Systems
Presented by: Katy Trinkley, PharmD, PhD; Mark Gritz, PhD; Liza Creel, PhD

March 5, 2025
Ed 2 North Room 1107

Transforming and Advancing a Learning Health System: Multiple Perspectives for Mutual Gain
Building Synergy Across Academic and Operational Programs in a Learning Health System
Presented by: Sunil Kripalani, MD, MSc

April 2, 2025
AHSB Room 
2200/2201

Transforming and Advancing a Learning Health System: Multiple Perspectives for Mutual Gain
Next Steps for Learning Health Systems in Colorado
Presented by: Jean Kutner, MD, MSPH

May 12, 2025
AHSB Room 
2200/2201

Emerging Topics in Digital Health & Clinical Informatics
Real World Augmented Supportive Care: Tech to Touch
Presented by: Matt Loscalzo, MSW

Annual Conference
June 4-5, 2025
9:00-3:30pm MT

Colorado Pragmatic Research in Health Conference
Future of Pragmatic Research: Building Multidisciplinary Teams for Innovation and Impact
Call for abstracts closes TODAY: visit COPRHcon.com for more information!

https://medschool.cuanschutz.edu/accords
https://twitter.com/accordsresearch
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Transforming and Advancing a Learning Health System: Multiple Perspectives for Mutual Gain 
2024-2025 Seminar Series

Enabling a Learning Health 
System:

 The University of Utah Experience 

Presented by: 
Kensaku Kawamoto, MD, PhD, MHS

https://medschool.cuanschutz.edu/accords
https://twitter.com/accordsresearch


ENABLING A LEARNING HEALTH SYSTEM:  

THE UNIVERSITY OF UTAH EXPERIENCE

UNIVERSITY OF COLORADO SCHOOL OF MEDICINE

JANUARY 15, 2025

KENSAKU KAWAMOTO, MD, PHD, MHS, FACMI, FAMIA

PROFESSOR AND VICE CHAIR OF CLINICAL INFORMATICS, DEPT. OF BIOMEDICAL INFORMATICS

ASSOCIATE CHIEF MEDICAL INFORMATION OFFICER

DIRECTOR, REIMAGINE EHR INITIATIVE

CO-SENIOR DIRECTOR, DIGITAL HEALTH INITIATIVE
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DISCLOSURES

• I report honoraria, consulting, sponsored research, 

licensing, or co-development in the past 24 months with 

Hitachi, Pfizer, Beckman Coulter, NORC, RTI International, 

Surescripts, University of Pennsylvania, Yale University, MD 

Aware, Elsevier, Custom Clinical Decision Support, and the 

U.S. Office of the National Coordinator for Health IT (via 

Security Risk Solutions)

• Some of the EHR apps described are or may be 

commercialized to enable wider impact
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AGENDA

• Personal and topic background

• Exemplars of Univ. of Utah LHS capabilities:

– ReImagine EHR: enabling LHS capabilities beyond the EHR

– CDS Committee: responsive health IT governance

– VDO: enterprise platform for understanding & improving care value

– NIH Genomics-Enabled Learning Health System Network

• Key challenges and enablers of a LHS

• Discussion
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https://medschool.cuanschutz.edu/accords/cores-and-programs/learning-health-
system-core#ac-what-is-a-learning-health-system-lhs-0 

https://medschool.cuanschutz.edu/accords/cores-and-programs/learning-health-system-core#ac-what-is-a-learning-health-system-lhs-0
https://medschool.cuanschutz.edu/accords/cores-and-programs/learning-health-system-core#ac-what-is-a-learning-health-system-lhs-0
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UNIVERSITY OF UTAH REIMAGINE EHR INITIATIVE

• Multi-stakeholder initiative started in 2016

• Goal is to improve patient care and the provider 

experience through interoperable EHR apps that 

convert data to actionable insight

• >15 solutions 

• >$60M in grants

• Multiple awards

• Pillar of Digital                                                                    

Health Initiative
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SMART on FHIRSMART on FHIRSMART on FHIR

EHR 1
(e.g., Epic®)

EHR 2
(e.g., Cerner®)

EHR 3
(e.g., Allscripts®)
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THE VISION

• Imagine as a doctor…

• It is a joy to use the EHR

• The EHR is constantly saving you time

• It is easy to do the right thing, every time

• When you imagine how the EHR should work, it soon 

becomes how it does work
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BILIRUBIN APP
• Goal: prevent 

brain damage 

in newborns 

• Impact: (JAMA 

Open. 2019;e1915343)

• Odds of clinically 

appropriate 

phototherapy ↑ 84%

• Clinician time 

required ↓ 3 fold

• Attending provider 

usability rating: “best 
imaginable”

• Iterative 

enhancements

• Winner, 2019 

HL7/AMIA FHIR 

App Showcase

For Epic aspects:
© 2025 Epic Systems 

Corporation

For other aspects:
© 2025 University of Utah
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DIABETES RX SHARED DECISION MAKING APP

•Collaboration 

with Hitachi

•AI-driven Rx 

guidance 

(predictive 

model, AUC 

0.84)

•Accounts for 

insurance for 

cost info

•Multiple 

adaptations

For Epic aspects:
© 2025 Epic Systems 

Corporation

For other aspects:
© 2025 Hitachi
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PREDICTION MODEL-DRIVEN LUNG CANCER 

SCREENING SHARED DECISION MAKING APP
• AHRQ R18 HS026198

• Low-dose CT screening 

could save more lives 

than breast cancer 

screening (10,000/yr)

• Driven by 23-variable 

NCI predictive model of 

individual outcomes

• Odds of screening 

referral ↑ 5x in primary 

care clinics (Kukhareva et al., 

CHEST 2023, JAMA Open 2024)

• Free app & integration 

support; patient-facing 

app undergoing RCT 

(AHRQ R18 HS028791)
For Epic aspects:© 2025 Epic Systems Corporation

For other aspects:© 2025 University of Utah
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MYLUNGHEALTH
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MDCALC FOR EHR
• MDCalc: leading 

calculation tool
• Used by 80% of US 

clinicians

• Many prediction 

rules, including 

those leveraging ML

• Auto-fills inputs and 

integrates with 

documentation

• Improves accuracy   
(Abedin et al. Circ Cardiovasc Qual 

Outcomes. 2020.13(2):e006286)

• Can be enhanced 

with CDS Hooks   
(Morgan et al. J Am Med Inform 

Assoc. 2022. 29(9):1461-70)

For Epic aspects:
© 2025 Epic Systems 

Corporation

For other aspects:
© 2025 MD Aware
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CDS HOOKS PROMPTING FOR SMART ON FHIR APP

• A primary 

motivation for 

CDS Hooks

• First reported 

RCT to formally 

evaluate: (Morgan 

et al. J Am Med Inform 

Assoc. 2022. 29(9):1461-70)

• 130% increase in use 

of context- relevant 

MDCalc calculator 

in ED (odds ratio 

2.45,  p = 0.02)   

For Epic aspects: ©2025 Epic Systems Corporation
For other aspects: ©2025 MD Aware
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DISEASE MANAGER
• Target: chronic 

diseases (70% of 

deaths, 90% of $)

• Ever-growing 

disease modules

• Synthesizes data 

from across EHR

• Multiple time-

saving features

• Completion of 

recommended 

care 81% vs. 48% 
(JAMIA. 2020. 27:1225-34)

• Winner, 2021 

HL7/AMIA FHIR 

App ShowcaseFor Epic aspects: © 2025 Epic Systems Corporation
For other aspects: © 2025 University of Utah
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For Epic aspects:
© 2025 Epic Systems Corporation

For other aspects:
© 2025 University of Utah and Hitachi
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AGENDA

• Personal and topic background

• Exemplars of Univ. of Utah LHS capabilities:

– ReImagine EHR: enabling LHS capabilities beyond the EHR

– CDS Committee: responsive health IT governance

– VDO: enterprise platform for understanding & improving care value

– NIH Genomics-Enabled Learning Health System Network

• Key challenges and enablers of a LHS

• Discussion
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PROBLEM ADDRESSED: CLINICAL DECISION 

SUPPORT (CDS) FATIGUE
• CDS fatigue

– A systemic lack of response to alerts and reminders 

– Results from desensitization, lack of relevancy, lack of 

accuracy, mismatch with workflow

– Can cause vicious cycle where new CDS – however 

accurate and valuable – leads to more CDS fatigue, 

reduced overall CDS effectiveness, and provider 

dissatisfaction

• A major problem for health systems

– Limits ability to optimize care/enable a LHS via CDS
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CDS FATIGUE AT UNIVERSITY OF UTAH HEALTH

• CDS fatigue identified as major issue in late 

2014, particularly with regard to pop-up alerts 

• Many competing priorities (MU, ICD10, etc.)

– Needed solution compatible with existing resources 

(~2 FTEs for CDS development and management)
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ENTERPRISE CDS COMMITTEE

• Core of new CDS governance

• Includes clinical, quality, and IT leaders

• Charge: oversee CDS strategy and execution, with 

a specific focus on reducing CDS fatigue

• Scope:

– Medication alerts

– Custom EHR alerts and reminders (BPAs)

– Health Maintenance

– Clinicians (physicians, APCs, pharmacists)
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CORE PRINCIPLES

• Add new CDS only if it is actually desired by 

intended recipients

• Use most appropriate and least disruptive workflow 

integration approach

• Ensure benefits achieved from CDS outweigh costs

– May request additional data review (e.g., turning on 

CDS in “silent mode” to assess firing frequency)

– May approve for pilot use in limited clinical area, with 

further expansion contingent on pilot findings
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LIFECYLE OF NEW CDS REQUEST

• User request received

– For BPAs, structured request form used

– Engaged clinical champion required

• CDS Working Group review

– Preliminary assessment

– Suggestions for alternatives if appropriate

• CDS Committee review

– Requestor asked to attend if potentially controversial

– Approved requests prioritized for build
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REVIEW OF EXISTING CDS CONTENT

• Active solicitation of feedback

– CDS Committee, Chief Value Officers, BPA feedback

• Basic data analytics and monitoring

– Volume and user response

– Review of highest-volume CDS by MDs, pharmacists

• Actions for problematic CDS

– Improve specificity, targeting

– Transition to more appropriate areas of EHR (e.g., Epic®  

Health Maintenance module)

– Retire
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JUDICIOUS USE OF EXPERIMENTAL TRIALS

• For resolving cases of significant clinical uncertainty

• Approved by CDS Committee & exempted by IRB 

for QI

• E.g., clinic-randomized controlled trial for turning off 

BPA reminders for breast cancer screening, 

colorectal cancer screening, and fall risk screening

– Duplicate content in Health Maintenance

– No clinically significant difference in target care 
performance rates → turned off for all clinics
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CLINICIAN-FACING BPAS/VISIT

• Overall 

↓66.9%

• Existing 

↓83.4%

• 178 new 

BPAs 

added
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CLINICIAN-FACING POP-UP BPA ALERTS/VISIT

• ↓52.3%

• Overall 

(med alerts 

+ BPAs): 

↓53.8%
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MED ALERTS FOLLOWED BY DISCONTINUATION 

OF TRIGGERING DRUG WITHIN ONE HOUR

• ↑16.9%
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BPAS WITH EFFECTIVE INTERACTION

• ↑2.2x
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SUMMARY OF FINDINGS

• Pragmatic CDS governance implemented for 

commercial EHR with existing resources (~2 FTEs)

• Overall CDS burden ↓53.8%

• % of med alerts leading to discontinuation of 

triggering med within 1 hour ↑16.9%

• % of BPAs with effective user interaction ↑2.2x 
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AGENDA

• Personal and topic background

• Exemplars of Univ. of Utah LHS capabilities:

– ReImagine EHR: enabling LHS capabilities beyond the EHR

– CDS Committee: responsive health IT governance

– VDO: enterprise platform for understanding & improving care value

– NIH Genomics-Enabled Learning Health System Network

• Key challenges and enablers of a LHS

• Discussion
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FOUNDATIONAL PROBLEM FOR A LHS: 

MEASURING VALUE

“… A fundamental and largely 

unrecognized problem: We don’t 

know what it costs to deliver health care 

to individual patients, much less how 

those costs compare to the outcomes 

achieved.” 

“Understanding costs could be the single 

most powerful lever to transform the 

value of health care.”

- Robert S. Kaplan, Michael E. Porter
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VALUE-DRIVEN OUTCOMES (VDO)

• Kicked off May 2012 by senior executive leadership 

of University of Utah Health

• Objective: to establish an analytical foundation for 

understanding and improving care value (costs 

relative to outcomes)

• Resourced and managed as a top institutional 

priority

• Expectations for prototype in 3 months, operational 

system in 6 months
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VDO METHODOLOGY AND PRINCIPLES

• In-house development

– Off-the-shelf products considered but insufficiently flexible

• “Agile” development approach

– Focus on rapid implementation of working software

– Iterative enhancement of functionality

• Principles

– Modularity/extensibility

– Cost effectiveness – implement new features only if benefits 

outweigh resource needs

– Minimize need for manual collection of additional data
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VDO SEQUESTER TEAM
IT and Informatics

Ken Kawamoto, M.D., Ph.D.

Cheri Hunter

Ming Tu, MS

Cary Martin, MS

Reid Holbrook, M.D.

Bruce Bray, M.D.

Chris Fillmore, M.D.

Catherine Staes, BSN, MPH, 
Ph.D.

Michael Sherwood

Michael White, M.D.

Micky Daurelle

Mike Crotty

Financial 
Planning & 
Decision 
Support

Charlton Park, 
MBA, MHSM

Kip Williams, 
MBA

Scott Morris, 
MBA

Eric Lund, MBA

Matt 
Fedderson

Medical Group

Kristin Acree, 
MPH

Brian 
Nordberg

Consultant & 
Intern

Amy Sletta, Project 
Manager

David Ryerse



© K E N S A K U  K A W A M O T O ,  2 0 2 5

VDO OVERVIEW

Clinical Data 
Sources

Financial Data 
Sources

Clinical and Financial 
Data Marts

Encounter-
Level Costs

Encounter and 
Patient-Level Quality 

and Outcomes
Cost 

Allocation 
Methods

Quality & 
Outcome 

Rules

Reports and Dashboards
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CENTRAL QUESTIONS

• Question 1: which General Ledger (GL) costs are 

attributable to direct patient care? 

– Esp. challenging for School of Medicine costs due to overlapping 

clinical, research, and education missions

• Question 2: to which encounters should direct patient care 

costs on the GL be allocated?  And how much?  E.g.:

– Staff and facility costs in a hospital unit

– Supply and medication costs

– Physician costs
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COST ALLOCATION BY ACTUAL COST

• Take actual cost and apply it based on actual use

• Example:

– Cost of a surgical implant is determined from the supply management 

system and assigned to a given encounter based on actual use

• Use:

– Most supplies, medications, and labs                                                  

(30.5% of direct facility costs)
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TIME-BASED COST ALLOCATION

• Use time as a proxy for resource utilization

• Example:

– Cost of operating the MICU is identified by adding up all costs 

involved in running the unit (labor, office supplies, equipment, etc.)

– Per-hour cost calculated as Total Cost/Total # Pt. Hrs

– Cost allocated to patients based on hours on unit  

• Use:

– Hospital, ED, OR facility utilization, radiology                                       

(32.6% of direct facility costs)



© K E N S A K U  K A W A M O T O ,  2 0 2 5

VDO OVERVIEW
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OPPORTUNITY IDENTIFICATION
Use the 

Coefficient of 

Variation to 

identify 

opportunities

σ
μ

Identify by:

• Procedure

• Diagnosis

• MS-DRG

Select a Site 

of Service

Select a 

Date Range
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OPPORTUNITY IDENTIFICATION

Plot the relative 

size of variation  

opportunities

Click on a bubble 

and the detail 

appears below
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AVERAGE COST PER CASE

Analyze Variation 

among providers

Select any combination of 

MS-DRG, Diagnosis, and 

Procedure codes

Click on the legend 

to drill into the Cost 

Categories
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COST VS. COMPLEXITY
Analyze the 

relationship of Cost 

with complexity 

measures

Select the 

complexity measure 

you’re interested in 

and plot it on the y-

axis

Each bubble represents 

a provider; hover over a 

bubble for additional 

information
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INDIVIDUAL ENCOUNTER COSTS

Select a single provider-

diagnosis-procedure 

and analyze variation 

among cases

Details about each 

visit appear below
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COST TRENDING
Trend cost over time

Select any combination of 

MS-DRG, Diagnosis, and 

Procedure codes
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EXAMPLE IMPACT

• Total joint replacement1

– Mean direct costs: 11% reduction (p < .001)

– Composite quality index: 54% → 80% (p < .001)

• Hospitalist laboratory testing2

– Mean cost per day: $138 → $123 (p < 0.001)

– No significant change in length of stay

• Sepsis care3

– 23% reduction in median total direct cost (p = .047)

– No significant change in mortality

1. Lee VS, Kawamoto K, …, Pendleton, RC. JAMA 2016;316(10):1061-1072.

2. Yarbrough PM, Kukhareva PV, …, Kawamoto K. J Hosp Med. 2016;11(5):348-54.

3. Horton DJ, Graves KK, …, Kawamoto K. JAMIA Open. 2020;3(2):261-8.
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AGENDA

• Personal and topic background

• Exemplars of Univ. of Utah LHS capabilities:

– ReImagine EHR: enabling LHS capabilities beyond the EHR

– CDS Committee: responsive health IT governance

– VDO: enterprise platform for understanding & improving care value

– NIH Genomics-Enabled Learning Health System Network

• Key challenges and enablers of a LHS

• Discussion
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GENOMICS-ENABLED LEARNING HEALTH SYSTEM NETWORK 

• Aim: to identify and advance approaches for integrating 

genomic information into existing learning health systems

• Approach: coordinated implementation of scalable 

genomics medicine interventions across the network

• Members: 

• Vanderbilt (also Coordinating Center)

• Geisinger

• Harvard/Duke/VA

• Indiana University

• Northwestern

• University of Utah
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GENOMICS LEARNING IN THE UTAH ECOSYSTEM (GLUE) 

CENTER
• Contact PI: Kensaku Kawamoto, MD, PhD, MHS

• MPI: Mark Yandell, PhD
– Professor of Human Genetics

– Co-Director of the Utah Center for Genetic Discovery 

– Adjunct Professor of Biomedical Informatics

– Extensive experience leading genomics software development 

groups in both industry and academia

• MPI: Martin (Marti) Tristani-Firouzi, MD

– Professor in the Division of Pediatric Cardiology, Department of 

Pediatrics 

– Edna Benning Presidential Chair

– Co-Director of the Center for Genomic Medicine
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KEY CHALLENGES

• Disconnect between research and operations

• Distinct cultures, approaches, priorities, and personnel

• Challenges with data access, including cost data

• Esp. in research, due to HIPAA guardrails

• Lack of systematic processes for learning & improvement

• Key enabling infrastructure can be costly and require 

institutional investment

• Current healthcare payment models may not provide 

sufficient incentive to enable a LHS at scale

• We are generally re-inventing the wheel across systems
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ENABLERS/RECOMMENDATIONS
• Foster collaboration across research and operations

• Invest in dual-role personnel who can act as a bridge

• Such individuals can also help address data access issues

• Implement systematic processes for learning & improvement

• Leverage existing strengths & invest in infrastructure. E.g.:
• UCH transfusion order set (Dr. Anstett, ACCORDS LHS): $1.2M savings

• CO-LAB (e.g., ped suicide screen (Drs. Gatto/Kennedy, ACCORDS LHS)

• Align with financial incentives
• E.g., grant indirects, inpatient cost reduction, pay-for-value

• Prepare for a future requiring a LHS & rapid care optimization 

• Avoid re-inventing the wheel & collaborate across systems
• Interoperable informatics solutions could enable such synergies
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SUMMARY
• As we all strive to improve patient care as a LHS, some Univ. 

of Utah experiences may be helpful:

– ReImagine EHR: enabling LHS capabilities beyond the EHR

– CDS Committee: responsive health IT governance

– VDO: enterprise platform for understanding & improving care value

– NIH Genomics-Enabled Learning Health System Network

• While challenging to achieve, there are key enablers:

– Research-operations synergy, systematic processes to learn and improve

– Investment in key infrastructure and existing strengths

– Aligning with financial incentives & collaborating across systems
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DISCUSSION

• What are your recommendations for strengthening LHS 

capabilities and improving patient care in Colorado and 

beyond?
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THANK YOU!
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