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Mitigating Interoperability Issues 
in a clinical setting requires 

Continuous Processes
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….in an Information Sharing Environment
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Why so Serious @Interopguy

(Batman)?

Interopguy: Because 

Interoperability is a Serious 

Issue, and one which the 

industry needs to address on 

a Continuous Basis.

Avoid the One-and-Done 

approach.
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Consider for a moment:
If implementing Industry based Standards is 

viewed as a path towards Interoperability, why 
then are Organizations developing unique testing 

approaches?

There is a National ROI many organizations are 
realizing through the use of Shared Services 

such as Testing as a Services (TaaS) 
in a Cloud based ecosystem
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REALITY

OBJECTIVE

It is a “Point in Time”

to achieve “Continuous 

Interoperability”
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Definition: The IEEE Standard Computer Dictionary defines 

interoperability as “the ability of two or more systems or 

components to exchange information and to use the information 

that has been exchanged.”1

That means that there are two parts to the definition of 

interoperability:
 The ability of two or more systems to exchange information

 The ability of those systems to use the information that has been 

exchanged

* 1: See IEEE Standard Computer Dictionary: A Compilation of IEEE Standard Computer 

Glossaries (New York, NY: 1990).
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“Be conservative in what you send, 
be liberal in what you accept”

http://en.wikipedia.org/wiki/Robustness_principle

Conservative – Happy Path (Ideal World)

Liberal – Negative and Exception Path
(Things that happen everyday in the 

Real World)

http://en.wikipedia.org/wiki/Robustness_principle


 Systems Interoperability Challenges

- Organizational exchange of information

- Interpretation thru Implementation

- Common Testing Approach (Happy Path)

- Limited Exception Negative Testing (due to 

dependence on Peer-to-Peer testing)

- Multiple versions of standards to support (yes, 

there will be change), future proofing

Standards will be put under new intense pressure.  
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 A way to Mitigate Interoperability Risk

- Because – we do face Interoperability Issues

 Interoperability Strategies

- Standards-based Testing (SDO feedback loop)

- Test Early and Test Often

- Infuse Interoperability into the Development 

Cycles thru TDD (Test Driven Development)

- Embrace the goal of “Continuous Interoperability” 

through process
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an AEGIS Developers Integration Lab (DIL) Initiative
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FHIR in the Real World



Hackensack University Medical Center
(HUMC) – New Jersey USA

• Problem: As soon as the patient 
walks into a care center, they are 
presented with a clipboard to answer 
questions.

• Solution: Give a the patient a way to 
communicate more easily using a 
mobile app.  Enhance the patient 
experience.

• Solution is in production today!   
Approx 5000 transactions/day.

• Use FHIR underneath to enable the mobile technology and allow disparate 
systems to communicate more effectively

• Mix of DSTU-1, DSTU-2, XML, JSON, and proprietary integration



Solution overview

mphRx

FHIR server

Epic API and FHIR

JSON FHIR resources
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Workflow – Epic events
1. Scheduling event generates a non-FHIR XML 

transaction from Epic myChart with an ID only

2. Cloverleaf queries back to Epic to get all IDs 
for the patient (FHIR ID, MRN, and 
Encounter)

3. With FHIR ID, Cloverleaf queries Epic using 
FHIR DSTU-1 encounter and patient 
resources

4. Patient and encounter responses are 
bundled into DSTU-2 JSON message 
bundle and sent to mphRx questionnaire 
application.



Workflow – Questionnaire and back to 
Epic

5. mphRx generates questionnaire to patient.  
Patient verifies demographics and answers 
questions tailored to area of care

6. Answers generate a DSTU-2 JSON 
questionnaire response, which is posted to 
Cloverleaf

7. Response is split into a demographic update to 
Epic and a flowchart update to Epic.  These are 
posted to Epic via the non-FHIR Epic API 
XML/SOAP.  (Epic supports FHIR read-only).

8. Other operations that occur - Text message is 
generated to patient requesting that they rate 
their experience



What’s next for Hackensack:
Cancer Outcome Tracking App (COTA)
• Today

• Developed in house SQL server application 

• Used for reports to state agencies / other

• Manually entered data

• April 2016

• Expand Reporting system 

• Add automation for registering patients from 
anywhere 

• Including external sources to HUMC

• Add allergies and medications to system reporting

• Enable CPOE 

• Use open architecture, API’s and data structure 
standards: FHIR

• FHIR Enablement

• Provide an FHIR API layer to 
external and internal applications

• Translate Database Stored 
Procedure calls to and from FHIR

• Speak FHIR to front end

• Speak database to back end

• FHIR Resources

• Patient

• Condition

• DiagnosticReport 

• MedicationAdministration

• MedicationPrescription

• Observation

• Procedure
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Conclusion



Why use an Integration platform?

• Speed of development / speed to deploy

• Clinical System neutral ecosystem

• Ability to centrally maintain and monitor your interfaces

• Ability to speak different standards – in case above, the platform speaks a 
mixture of proprietary, DSTU-1, DSTU-2, XML and JSON.

• FHIR-enable legacy applications

• HL7 v2 <-> FHIR – lots of discussion on this 

• Database <-> FHIR – planned at Hackensack

• Proprietary <-> FHIR – live at Hackensack

• A central solution allows you to scale effectively and manage growth effectively



Key Take-Aways

• Traditional integration – specifically HL7 v2 – is not going away

• FHIR is designed to be simple and fast to implement

• FHIR is designed to cover a broad spectrum of applications

• From simple, small mobile apps using a single resource to enterprise 
applications using message bundles

• Resource types cover broad topics – Clinical, Administrative, 
Infrastructure, and Financial

• Key for wearables and mobile applications



Questions and Answers

Austin Awes

austin.awes@infor.com

214-449-5054

mailto:austin.awes@infor.com


Additional Resources:

1. HUMC testimonial video: http://progressive.uvault.com/2361/2016/customer/015-164-InforNext-SanDiego-

HackensackUMC-720-1pt3-5.mp4

2. Hackensack Case Study Document: http://www.infor.com/content/casestudies/hackensack-university-medical-

center.pdf/

3. Dr. Shafiq Rab’s video on Infor/ FHIR: https://t.co/dpit9C9IHd

4. Article from Health Data Management: http://www.healthdatamanagement.com/news/hackensack-university-

follows-fhir-enabled-route-to-data-exchange

5. CHIME Innovator of the Year Award: https://chimecentral.org/hackensack-university-medical-center-cio-named-

chime-innovator-of-the-year/

6. Informational link on “SMART on FHIR”: http://smarthealthit.org/smart-on-fhir/

7. Auth 2.0 Standard: http://oauth.net/2/

8. Article “Hackensack (N.J.) University Medical Center has been selected <http://www.prnewswire.com/news-

releases/hackensack-university-medical-center-accepts-white-house-call-to-action-to-advance-the-precision-

medicine-initiative-300124088.html> by the White House to participate in its Precision Medicine Initiative, a research 

effort aiming to revolutionize the delivery of healthcare.”

9. Article “Hackensack University Medical Center ‘FHIR-Enables’ Its Clinical Data” http://www.healthcare-

informatics.com/article/hackensack-university-medical-center-fhir-enables-its-clinical-data>

10. Article “Life of a healthcare CIO: HackensackUMC's Dr. Shafiq Rab on humility and the need to speak softly”: 

http://www.beckershospitalreview.com/healthcare-information-technology/life-of-a-healthcare-cio-hackensackumc-s-

dr-shafiq-rab-on-humility-and-the-need-to-speak-softly.html

http://progressive.uvault.com/2361/2016/customer/015-164-InforNext-SanDiego-HackensackUMC-720-1pt3-5.mp4
http://www.infor.com/content/casestudies/hackensack-university-medical-center.pdf/
https://t.co/dpit9C9IHd
http://www.healthdatamanagement.com/news/hackensack-university-follows-fhir-enabled-route-to-data-exchange
https://chimecentral.org/hackensack-university-medical-center-cio-named-chime-innovator-of-the-year/
http://smarthealthit.org/smart-on-fhir/
http://oauth.net/2/
http://www.prnewswire.com/news-releases/hackensack-university-medical-center-accepts-white-house-call-to-action-to-advance-the-precision-medicine-initiative-300124088.html
http://www.healthcare-informatics.com/article/hackensack-university-medical-center-fhir-enables-its-clinical-data
http://www.beckershospitalreview.com/healthcare-information-technology/life-of-a-healthcare-cio-hackensackumc-s-dr-shafiq-rab-on-humility-and-the-need-to-speak-softly.html
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Geisinger Experience with FHIR

Alistair Erskine MD

Chief Strategic Information Officer
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International Profiles of Health Care Systems, 2015
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From Legacy Systems…
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Challenges with Digitalizing Medicine

Electronic documentation

E/M coding

Copy/Paste

Time away from patients

Feeding EHR data

Impact on care

Time spent on measures

Enormous burden

Incongruent measures

Physician burnout

Inevitable outcome

Impact on quality
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ProvenCare® Type 2 Diabetes 

Value Driven Care Outcome Improvements

39

Primary Care Diabetes Bundle Management: Three-Year Outcomes for Microvascular   and  

Macrovascular Events ( FBloom; TGraf; WStewart; GSteele, et. al. , June 2014 (20(6); 175-182)
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SMART/FHIR EHR WebApps

Mandl KD et al Driving Innovation in Health Systems through an Apps-Based Information Economy Cell Syst. 2015 Jul; 1(1): 8–13. 

Traditional EHRs

Switching cost too high

One-off customization

Barrier to small innovator

Waterfall vs Agile

API-based economy

CMS embracing APIs

Argonaut Project

Geisinger collaboration

New problems to solve

App Accuracy/Cert

Performance/Reliability

Compliance Standards
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Inter-APP-able - Geisinger/xG Health Solutions

41

Rheum AppSuperNote Compass

Commercially

Available

Invented at 

Geisinger

Ordering

System
Notes

System

Decision

Support
Notes

System

Ordering

System

Decision

Support
Notes

System

Ordering

System

Decision

Support

Stable 

framework

Innovation
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Original to FHIR App  50 lines of code 

FHIR Web server  2000 lines of code (GitHub)

Time to convert  736 hours, 40 business days

Cost to convert  $17,859, and 4 web-app developers

Proof of Concept  Cerner, Epic, and Athena

Commercialization  xG Health (beta in Cerner site)

Value  EHR “agnostic” and real-time calls
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Lesson Learned

Disruptive to incumbent business models

Need middleware until FHIR is fully adopted by EHRs

Lack of Web-App ecosystem (other than SMART)

No forcing function/regulation to open APIs

Contract negotiation for web-apps unlike Apple Store

Issues around Reliability, Safety, Security 

Distraction – too many other initiatives
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read

read

Vendor status:  Epic http://open.epic.com

Epic 2015

Epic 2016

write

Courtesy of Carl Dvorak, Epic Corp

http://open.epic.com/
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Vendor status – Cerner http://code.cerner.com

• 85 external app developers who have registered with 

developer website

• Target FHIR resources required for ONC 2015 Edition 

Certification API usage (25 in next 12 months)

• There are currently four SMART/FHIR apps in live use. 

• Boston Children’s (open source) 

• VisualDx app (commercial version)

• EnrG | Rheum (xG Health)

• Aggressively participating in the CDS Hooks work

• Sync-4-Science - use patient-controlled app to download 

medical data for the Precision Medicine Initiative

Courtesy of Dr David McCallie, Cerner Corp

http://code.cerner.com/
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Alternative: Interface engine option 

Use interface engine to produce FHIR

• Need latest version Orion 6.2.1

• Current on 5.5.3, planned upgrade in Nov 2016

• Loaded Orion 6.2.1 in development environment

• Converting Epic webcalls to FHIR via Orion

• APIs need to be built from scratch, unmapped/modeled
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Alternative:  Middleware option

Use middleware to produce APIs (non FHIR)

• Most complete set of RESTful APIs available

• Mapping completed to Epic, Cerner, Allscripts, Meditech

• Supports common standards LOINC, SNOMED, ICD 

• Does not support FHIR today
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Big Data

(Unstructured)

Relational

(Structured)

Out-source

In-house

Out-source

In-house

Longitudinal Patient Record

Population Health Registries

Clinical data integration

Key capabilitiesInfrastructure Presentation

Unstructured, streaming data

Syndicated data landing zone

Large (genomics) dataset

Normalized clinical data

Self-serve visualization

Pre-build dashboards

Departmental systems

Replacement for Teradata

Plug n Play

Flexibility

Structure

Security

Redundancy

Real-time

Self-service

Geisinger Unified Data Architecture 

Led by Dr Nick Marko, Chief Data Scientist
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Next FHIR:  Framework and Data Models

OHDSI

Open-source Framework

Based on Cerner Data Model

Extending with OMOP

Observational Health Data Science and Informatics http://www.ohdsi.org/web/wiki/doku.php?id=welcome

Extending Data Model

Operational LoadHistorical Data
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Stanford “Green Button” (ad-hoc EHR queries)

RCT generate evidence-based medicine; however, they

• take time and are costly

• narrow inclusion criteria

EHR could generate practice-based evidence

• by-product of clinical processes

• integrating point-of-care randomization into practice

• Fill gap in knowledge when EBM does not exist

Longhurst CA et al, Green Button for using aggregate Patient Data at the point of care, Health Affairs 2014, 33 No 7, 1229-1235



Any one see a FHIR 
extinguisher?

Sameer Badlani, MD FACP

Vice President & Chief Health Information Officer

Sutter Health 



Premise

• Open Source is easy and free

• FHIR apps are plug and play

• FHIR apps are so easy to code that my dog can do it 
while sleeping

• Clinicians will happily move out of their workflow 
and log onto these outside EHR apps.

• I can take an app from East Coast Children’s 
Hospital and make it work at Super Mountain 
Healthcare 



Reality

• Open Source is not simple and definitely not free
• Example i2b2

• FHIR apps are not plug and play  - Not yet at least
• My personal experience

• Security Issues

• EHR Integration vs Outside workflow

• Getting over the hype and finding FHIRs true value 
in Health IT



Questions?


