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Welcome to the Sentinel Innovation 
and Methods Seminar Series 

The webinar will begin momentarily

Please visit www.sentinelinitiative.org for recordings of past sessions and details on upcoming webinars.

Note: closed-captioning for today’s webinar will be available on the recording posted at the link above.

https://www.sentinelinitiative.org/
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• What is FHIR?
• What we’ve done

• EHR -> REDCap
• EHR -> ResearchMatch
• REDCap -> FHIR Server

• What Sentinel could do

Roadmap
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• 2011 Graham Grieve of HL7 conceives of “Resources for Healthcare”

• 2013 SMART joins FHIR

• 2016 21st Century Cures Act passed

• 2020 CMS Interoperability and Patient Access final rule

• 2021 ONC Cures Act Final rule

History of HL7 FHIR
W h a t  i s  F H I R ?

https://medcitynews.com/2017/11/fhir-and-its-impact-on-connectivity/?rf=1
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FHIR Resources
W h a t  i s  F H I R ?

https://www.hl7.org/fhir/resourcelist.html
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MedicationRequest
W h a t  i s  F H I R ?
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EHR FHIR APIs

https://fhir.epic.com/
https://fhir.cerner.com/millennium/overview/

W h a t  i s  F H I R ?
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MedicationRequest
W h a t  i s  F H I R ?
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SMART on FHIR Apps

https://apps.smarthealthit.org/

W h a t  i s  F H I R ?
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• EHR -> REDCap
• EHR -> ResearchMatch
• REDCap -> FHIR Server

What we’ve done



| 11Sentinel Initiative

Framing Our Work: Real-World Impact
W h a t  we ’ ve  d o n e
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EHR -> REDCap
W h a t  we ’ ve  d o n e
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EHR -> REDCap
W h a t  we ’ ve  d o n e
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Clinical Data Pull
W h a t  we ’ ve  d o n e
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Clinical Data Pull
W h a t  we ’ ve  d o n e
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Clinical Data Mart
W h a t  we ’ ve  d o n e
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Utilization @ Vanderbilt
W h a t  we ’ ve  d o n e

Clinical Data Pull
Data Values adjudicated by users 309,742
Records with Adjudication 24,108
Projects with values adjudicated 79

Clinical Data Mart
Data Values Imported via Data Mart 35,503,098
Records with Imported Data 49,860
Projects with Data Values Imported 39
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Dissemination
W h a t  we ’ ve  d o n e Epic (30)*

BJC HealthCare & Washington University
Cedars-Sinai Health System
Children's Healthcare of Atlanta
Children's Hospital Colorado
Connecticut Children's
Denver Health
Hackensack Meridian Health
Houston Methodist
Institute for Family Health
Kids Health Alliance
Mass General Brigham
Medical University of South Carolina
Memorial Healthcare System (FL)
Montefiore Medical Center
Mount Sinai Health System
New York Consortium
Norton Healthcare
NYU Langone Health
Oregon Health & Science University
Parkville EMR
Penn Medicine
Saint Luke's Health System (MO)
UC Health
UNC Health Care System
Univ of Texas MD Anderson Cancer Center
University of Arkansas for Medical Sciences
University of Miami Health System
UT Southwestern Medical Center
Wake Forest Baptist Health
Yale New Haven Health System and Yale School of Medicine

Cerner (9)
Stony Brook Medicine Information Technology (SBMIT)
Medstar
UBMD Orthopaedics & Sports Medicine

UAB

Intermountain Healtcare

University of Pittsburgh
University of Texas - Houston
UCS (University of California)

Indiana university

* 39 Institutions other have requested the App on 
Epic’s App Orchard but have not pulled any data
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Lessons learned
W h a t  we ’ ve  d o n e

● Technical

● Break-The-Glass

● Instant Adjudication

● Data Mapper

● Future-proofing new releases

● Dissemination

● Epic App Orchard

● Office Hours
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Multi-center clinical trials
W h a t  we ’ ve  d o n e

@ Data coordinating center

REDCap API
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COVID-19 Registry Data Mart
W h a t  we ’ ve  d o n e

Helmer TT, Lewis AA, McEver M, Delacqua F, Pastern CL, Kennedy N, et al. Creating and implementing a COVID-19 recruitment Data Mart. 
J Biomed Inform. 2021 Mar 30;117:103765. 
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EHR -> ResearchMatch
W h a t  we ’ ve  d o n e
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EHR -> ResearchMatch
W h a t  we ’ ve  d o n e
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• Epic OAuth2 connectivity

• Engage privacy office and IRB early

• Obtain patient input from community engagement studio

• Effectiveness

• Coverage

• Patient uptake

Lessons learned
W h a t  we ’ ve  d o n e



| 32Sentinel Initiative

Motivations for creating a FHIR mapping tool
• High barrier of entry to format data according to the HL7 FHIR format and send 

data
• Raise awareness about FHIR
• Funder requirements are coming
• Mandated in 21st century CARES Act

REDCap -> FHIR Server
W h a t  we ’ ve  d o n e



| 33Sentinel Initiative

REDCap -> FHIR Server
W h a t  we ’ ve  d o n e
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REDCap -> FHIR Server
W h a t  we ’ ve  d o n e
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• Making things work at scale
• Researchers don’t care if it’s FHIR
• Make it easy to do the right thing

• Certain combinations of data difficult
• Customization through external modules

Lessons Learned
W h a t  we ’ ve  d o n e
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What Sentinel can do
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Lowering barriers of entry
W h a t  S e n t i n e l  c a n  d o

1. Aetna, a CVS Health company 
2. Duke University School of Medicine: Department of 

Population Health Sciences (Medicare Fee-for-Service data)
3. Harvard Pilgrim Health Care Institute
4. HCA Healthcare
5. HealthCore, Inc. (Anthem, Inc. data)
6. HealthPartners Institute
7. Humana, Inc.
8. Kaiser Permanente Colorado Institute for Health Research
9. Kaiser Permanente Hawaii Center for Integrated Health Care 

Research
10. Kaiser Foundation Health Plan of the Mid-Atlantic States, 

Inc.
11. Kaiser Permanente Northern California, Division of Research
12. Kaiser Permanente Northwest Center for Health Research
13. Kaiser Permanente Washington Health Research Institute
14. Marshfield Clinic Research Institute
15. Optum (OptumInsight Life Sciences Inc. and Optum Labs®) 
16. Vanderbilt University Medical Center, Department of Health 

Policy (Tennessee Medicaid data)
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Federation on FHIR
W h a t  S e n t i n e l  c a n  d o

Patient reported data

or+

EHR->REDCap

REDCap->FHIR Server
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FHIR Pipeline for NLP
W h a t  S e n t i n e l  c a n  d o

REDCap API

NLP Output

Unstructured Notes

NLP Engine

Clinical Notes

Data Partners
Operations Center

Medical Center Internal
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• Lots of potential for FHIR to increase breadth and depth of 
EHR data collection

• Our development of REDCap and ResearchMatch interfaces 
with EHRs has identified many and overcome some of the 
barriers to FHIR API implementation

• Sentinel common data model is well suited for 
interoperability with FHIR

Conclusions
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Let’s make FHIR work!
Alex Cheng
a.cheng@vumc.org

@thatAlexCheng

mailto:a.cheng@vumc.org
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Sentinel CDM

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model
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Sentinel CDM -> FHIR Mapping

http://hl7.org/fhir/us/cdmh/2019May/profiles.html
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