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Assuring Interoperability

....In an Information Sharing Environment

AEGIS.net, Inc. - Powerful Results. Delivered.SM 3



W @Interopguy

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.

AEGIS.net, Inc. - Powerful Results. Delivered.SM



What would happen if airlines
practiced “One and Done” Testing?

AEGIS.net, Inc. - Powerful Results. Delivered.SM 5



Overview

Consider for a moment:

If implementing Industry based Standards is
viewed as a path towards Interoperability, why
then are Organizations developing unigue testing
approaches?

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

such as Testing as a Services (Taas)
in a Cloud based ecosystem

AEGIS.net, Inc. - Powerful Results. Delivered.SM
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INTEROPERABILITY
REALITY

Itis a “Point in Time”

OBJECTIVE

fo achieve “Continuous
Interoperability”




What is Interoperability

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.”

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).

AEGIS.net, Inc. - Powerful Results. Delivered.SM 9



Robustness Principle

‘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)

AEGIS.net, Inc. - Powerful Results. Delivered.SM 10
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Why Interoperability is Challenging

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.

AEGIS.net, Inc. - Powerful Results. Delivered.SM 11



Industry Research

®

Document ID: " The Top 10 Strategic Technology Trends for
“| © Governmentin 2015

G OO 2 7 5 80 -l 28 April 2015 Document ID G002275801
Analyst(s): Fealatlamass

; e | =
E E : for digital govd —

:'. A, on their IT org]

Overview Robust Testing Is Required for Reliable Healthcare

R

{1
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o
=1
&
L]
[ ]
Q
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+ - .
E = keyFindngd T |nteroperability
Governmen Document ID: 2889417
[Ti] experience, E__" Analy=t{s): Barry Runyon
for IT inves Sum mary
D 0 c u m e n t I D . ™ The limitati - Healthcare delivery organizations are evalving to meet new market demands and require that their IT
» ditional gystems interoperate more effectively than ever before. HDO Cl0s must Agosoushy test againet standards as
?ahlh?n As the most effective path to reliable interoperability.
echnology
2 8894 ] 7 Overview
Organizatio lil
critical IT s Key Findings
technology P Integration s about making o single vendor's suite of products work together seamlesshe and holistically
1 as o system.
Recommend o ) o )
l| Interoperability is about achieving similar results among various, often competing, vendor products and
Government (| ® IT services — regardless of the product architectures and technologies that they have been built on,

While interoperability and integration are not the same — the teols, technologies and standards used to
achieve both are often similar,

Most healtheare delivery arganizations (HDOs) and vendors do not adequately test for interoperabality.

AEGIS.net, Inc. - Powerful Results. Delivered.SM 12



FHIR Resources

(AA FH | R®© STU 3 Candidate

Home Documentation Implementation Resources Clinical Administrative Infrastructure Financial

Home Resources

This is a pre-release of a future version of FHIR (expected to be STU 32). The current version is DSTU 2.
For a full list of available versions, see the Directory of published versions 2.

Resource Index &

Categorized Alphabetical

This page is provided to help find resources quickly. There is also a more detailed classification, ontology, and description.

Clinical
General: Care Provision: Medication & Immunization: Diagnostics:
s AllergyIntolerance 1 « CarePlan 1 =« Medication 1 » Observation 3
= Condition (Problem) 2 « CareTeam 0 « MedicationOrder 1 » DiagnosticReport 3
s Procedure 1 « Goal 1 « MedicationAdministration 1 » DiagnosticOrder 1
= FamilyMemberHistory 1 « Protocol 0 « MedicationDispense 1 » Specimen 1
e Clinicallmpression 0 + ReferralRequest 1 « MedicationStatement 1 * Sequence 0
e DetectedIssue 1 * ProcedureRequest 1 « Immunization 1 « BodySite 0
o MutritionOrder 1 « ImmunizationRecommendation 1  » ImagingStudy 2
+ RiskfAssessment 0 * ImagingExcerpt 0

VisionPrescription 0 + ImagingObjectSelection 1



Industry Standards Development

This resource is referenced by ClaimResponse and ExplanationOfBenefit

7.1.2 Resource Content @

FHIR DSTU 2

Oct 24, 2015

Structure UML XML JSON All
Structure
Name Flags Card. Type Description & ¢
[ Claim z DomainResource  Claim, Pre-detery
type z 1..1 code institutional | ora
: ClaimType (Requj
D identifier b3 0..* Identifier Claim number
’D ruleset z 0..1 Coding Current specifica
o
o
o
- (5] item z 0..* BackboneElement Goods and Servi
sequence z 1..1  positivelnt Service instance
- () type z 1.1 Coding Group or type of
ActInvoiceGroup
- [{ provider z 0..1 Reference Responsible prac]
(Practitioner)
diagnosisLinkId z 0..* positivelnt Diagnosis Link
- (P service z 1..1 Coding Item Code
USCLS Codes (E:
| -7 serviceDate 3 0..1 date Date of Service
[:D quantity z 0..1 SimpleQuantity Count of Product
[:D unitPrice z 0..1 Money Fee, charge or cq
factor z 0..1 decimal Price scaling fact
points z 0..1 decimal Difficulty scaling
- (D net z 0..1 Money Total item cost
- (3 udi z 0..1 Coding Unigue Device Id
: UDI Codes (Exan|
- [()) bodySite z 0..1 Coding Service Location

This resource is referenced by ClaimResponse and ExplanationOfBenefit

7.1.2 Resource Content @

FHIR DSTU 2.1
Dec 11, 2015

Structure uML XML JSON
Structure
Name Flags Card. Type Description & Constraints 9
£ Claim z DomainResource  Claim, Pre-determination or Pre-authorization
type 3 code institutional | oral | pharmacy | professional | vision
ClaimType (Required)
- (P identifier Identifier Claim number
- (D ruleset Coding Current specification followed
) Ruleset Codes (Example)
() originalRuleset z Coding Original specification followed
Ruleset Codes (Example)
created z dateTime Creation date
o
o
L
-3 item BackboneElement Goods and Services
sequence positivelnt Service instance
- (D type Coding Group or type of product or service
ActInvoiceGroupCode (Required)
- [4 provider > Reference Responsible practitioner
(Practitioner)
diagnosisLinkld positivelnt Diagnosis Link
() service Coding Item Code
USCLS Codes ‘Examgle:
u serviced|[x] Z Date or dates of Service
servicedDate date
i () servicedPeriod Period
() place 3 Coding Place of service
Example Service Place Codes (Example)
- (J) quantity z SimpleQuantity Count of Products or Services

AEGIS.net, Inc. - Powerful Results. Delivered.SM
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How to Mitigate Interoperability Risk "

EGIS

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

AEGIS.net, Inc. - Powerful Results. Delivered.SM 15



How to Integrate TDD into Agile Process

Bolt-On
Testing

Backlog

AEGIS.net, Inc. - Powerful Results. Delivered.sM 16



Touchstone Project

Touchstone Project https //WWW touc

& Test Definitions

A Attention Argonaut Project, FHIR Genomics and HSPC users

Please have your organizations request membership in “"Argonaut Project”, "FHIR Genomics™ and "Healthcare Services Platform Consortium (HSPC)® Org Groups here if
you havent already done so

Touchstone Totals

The Touchstone Project - an AEGIS peveiopers integration Lab (OIL) intiatve
Users: 176

The Touchstone Project is an Infrastructure as a Service (1aaS) and Testing as 3 Service (TaaS) Open Access Solution for health information exchange. Touchstone

Organizations: 63  suives 1o Iive up to s dictionary definition - a criterion for determining the qualily or genuNeness of a thing - by offering over 1500 tests In an easy-1o-use system for
determining a test system's conformance and interoperabiiity against published specifications, standards, and profiles, inchuding tempiates and implementation guides
Test Systems: 67

The Touchstone Project
- . - allows for automated, internet-based interoperability testing against the HL7 FHIR specifications and standards
Test Scri pts' 676 - tests interoperabiiity with other FHIR Server and FHIR Client implementations
Tests: 4384 « has been engineered from the ground up 10 leverage the new FHIR TestScnpt resource.
5 2 « 15 a biend between Test-Driven-Development (TDD) methodologies and Natural Language Processing (NLP) test scripts
- - - = = has been featured at HL7 FHIR Conneclathons and is being leveraged in a continuous 1esting environment by numerous leading HL7 FHIR
est Script Executions: 10,819 roltaien
Test Executions: 63 279 « plays an active role in the HL7 Conformance Testing community, the HL7 Argonaut Project, and the HSPC implementation community

Message exchanges: 75,520 Touchstone Updates

> Touchstone 2.2.0 released (== w24 201
Enhancements
> Test Script and Fixture Versioning.
> Changes 10 Test Scripl and Fixiure sources are preseved as separate versions. Users are Informed of new Test Script and Fixture versions on Test
Execution screens
> Capture Test System conformance statement for each test execution
> Users can now see the conformance statement of each test system invoived in test execution at the time of execution on Test Execution screens
> Improvements in conformance checks and display of conformance statements
> Vakdations are now performed for multiple FHIR specification versions
Please see the release notes for more detads




Touchstone Project

an AEGIS Developers Integration Lab (DIL) Initiative

¥ Test Executions

o Test Execution
™ History
Exec Id:
% Test Setups
& Test Setup

BN

Start Time «

s Test Definitions

12/02/2015

= Test Systems
10:16:24AM

= 112902015

11:45:20AM
™ Mew Test System
11/28/2015

11:12:11AM

11/24/2015
04:00:08PM

11/24/2015
02:58:25PM

11/24/2015

11/12/2015

02:25:02FM

11/11/2018
04:21.24FM
11/11/2015

04:20:21FPM

11/11/2018
03:30.58FM

11/09/2015
09:32:37AM

Test Executions

Test Setup:

Recods 1-30 064 Page Size: |30 [«]

Test Setup

Patient-client-id-json

Serverld

‘Connectathon11-Patient-All

TestSetup20151124036857

TestSetup20151111105824

TestSetup20151111106824

Test Setup for Deme Purposes

11-Track1-Fatiznt-5i

Status:

WildFHIR

‘Connectathon11-Tradk1-Patient-Client-
WildFHIR

Patient-clignt-id-jzon

BasicOperations - All

Executed By: % Me only
@ Members of my
crganization

o B

& Everyone
Destination

AEGIS WildFHIR - http:/iwildfhir aegis net/dstu2
AEGIS WildFHIR - hitp:/wildfhir. aegis.netidstu2
AEGIS WildFHIR - http:/iwildfhir aegis net/dstu2
AEGIS WildFHIR - hitp:/wildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:/wildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:/wildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:iwildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:/iwildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:wildfhir. aegis.netidstu2
AEGIS WildFHIR - hitp:/iwildfhir. aegis.netidstu2

AEGIS WildFHIR - http:/fwildfhir.aegis.net/'dstu2

By

Tareq
Nabeel

Richard
Ettemna

Richard
Ettema

Merio
Hyland

Mario
Hyland

Merio
Hyland

Richard
Ettema

Richard
Ettema

Richard
Ettema

Tareq
Nabeel

Tareq
Nabeel

Org

AEGIS net,
Inc.

AEGIS.net,
Inc.

AEGIS net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

AEGIS.net,
Inc.

Delete Stop Status  End Time
ke 12/02/2015
> 10:17:08AM
> 11/23/2015
> 11:48:00AM
ke 11/26/2015
> 11:12:27AM
> 11/24/2015
ke 04:01:30PM
ke 11/24/2015
> 02:58:20PM
> 11/24/2015
ke 03:58:00FPM
> 11/12/2015
> 02:25:07PM
> 11/11/2015
ke 04:21:25PM
> 11/11/2015
> 04:20:43PM
> 11/11/2015
> 03:31:34PM
> 11/09/2015
> 09:28:51AM

HLTFHIR~ R

Duration

32

30s

28s

1m 24s

24s

38s

4m 245

rganizations ~

Scripts  Tests
1 7
z 14
2 38

16 148
1 4
1 4
1 4
4+ 18
4 18
1 7
o4 448

& s

Passes

Admin ~ Maric -

Results
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Touchstone Project

T4 Touchstone Project

Test Script Execution - /BasicOperations/Sequence/Client Assigned Id/Sequence-client-id-json

Exec Id: 20160328110552357 Description: FHIR Server Sequence Basic Operation Tests - JSON - Client Assigned
Start Time: 03/28/2016 11:05:52PM Executed By: Richard Eftema
End Time: 03/28/2016 11:05:54PM Organization: AEGIS.net, Inc.
Status: Origin: Touchstone
Duration: 25 Destination: AEGIS WildFHIR ' - hitp:/iwildfhir aegis.net/fhir
Version: 1 Test Script: /BasicOperations/Sequence/Client Assigned |d/Sequence-client-id-json
Specification: FHIR-DSTU-2.1
7 7 0 0 0 0 0 100%
tests passes failures skipped running waiting not started successful
Setup [show]
Tests
Test Name Description Status Duration
Test: Step1-CreateNewSequence Create a new Sequence in JSON format where the client assigns the resource id. 0.084s
Test: Step2-ReadSequence Read the Sequence in JSON format created in step 1. 0.349s
Test: Step3-UpdateSequence Update the Sequence in JSON format created in step 1 then Read it again for verification. 0.299s
Test: Step4-SequenceHistorylnstance Refrieve the updated Sequence instance's history in JSON format. 0.063s
Test: Step5-SequenceVersionRead  Refrieve a specific version of a Sequence instance in JSON format. 0.059s
Test: Stepb-SequenceSearchType Search for Sequence resources in JSQON format with a variationid = ${searchParamVariationid}. 0.075s
Test: Step7-SequenceDelete Delete a Sequence instance in JSON format. 0.069s
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Contact Us

Mario Hyland
AEGIS.net, Inc.

Senior Vice President
mario.hyland@aeqgis.net
(703) 893-6020 x707
(301) 529-5466 (c)
y@lnteropguy

AEGIS
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Healthcare Interoperability and
FHIR Customer Snapshot

Austin Awes — National Director, Clinical Integration, Infor
June 22 2016



%A FHIR in the Real World



- Hackensack University Medical Center
///A (HUMC) — New Jersey USA

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

« 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

A

HTTPS c|over|eaf % HTTPS
Epic APl and FHIR mphRx
I I FHIR server
Epic myChart JSON FHIR resources

I Integration Engine I



/dA Workflow — Epic events

1. Scheduling event generates a non-FHIR XML
transaction from Epic myChart with an ID only

Log in to MyChart to MyChart Userrame passuord
Schedule Your Appointment

OR

Schedule as a Guest ot aMyChart user? Complete the information below: for the pati

—— 2. Cloverleaf queries back to Epic to get all IDs
et g8 Find a Doctor for the patient (FHIR ID, MRN, and
S IR Encounter)
== ol v 3. With FHIR ID, Cloverleaf queries Epic using
— e FHIR DSTU-1 encounter and patient
wme © oo ine ) ,, g s 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
=

’ ' HackensackUMC
Where medicine meets innovation

|

Question 1 of 5

Praveen ekkati

Please Answer the Following Questions (Yes/No) For Evaluation

1. HISTORY OF STROKE ?

¥ES

NO

Question 2 of 5
2. HISTORY OF HEART DISEASE ?

YES

NO

Question 3 of 5
3. HISTORY OF MENTAL ILLNESS ?

. mphRXx generates questionnaire to patient.

Patient verifies demographics and answers
guestions tailored to area of care

. Answers generate a DSTU-2 JSON

guestionnaire response, which is posted to
Cloverleaf

. 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).

. Other operations that occur - Text message is

generated to patient requesting that they rate
their experience



7/ What's next for Hackensack:
(/A cancer Outcome Tracking App (COTA)

« Today * FHIR Enablement
 Developed in house SQL server application *  Provide an FHIR AP!I layer to
- Used for reports to state agencies / other external and internal applications
* Manually entered data « Translate Database Stored
Procedure calls to and from FHIR
 April 2016 - Speak FHIR to front end
» Expand Reporting system - Speak database to back end
« Add automation for registering patients from .
anywhere FHIR Resources
* Including external sources to HUMC + Patient
* Add allergies and medications to system reporting . Condition
* Enable CPOE _ DiagnosticReport
» Use open architecture, API's and data structure o o
standards: FHIR * MedicationAdministration
MedicationPrescription
Observation

Procedure



/&A, Conclusion



- Why use an Integration platform?
///A y g p

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



7)

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
2

Austin Awes

austin.awes@infor.com

214-449-5054
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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. Shafig 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-thir-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://mww.beckershospitalreview.com/healthcare-information-technology/life-of-a-healthcare-cio-hackensackumc-s-
dr-shafig-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

Gelsinger
~

Geisinger Experience with FHIR

Alistair Erskine MD
Chief Strategic Information Officer
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International Profiles of Health Care Systems, 2015

/ EXHIBIT ES-1. OVERALL RANKING
COUNTRY RANKINGS

E sl ™= el i EERE=

OVERALL RAMKING (2013)
Quality Care

Effective Care

Safe Care

Covrdinated Care
Patient-Cantzred Care
Access
Ciost-Related Prablem
Timelingss of Care
Efficiency
Exquity
Healthy Lives

Health Ependitures/Capita, 2011** | 53,800 | 54,522 54,118 54495  $5099 53,182 S5669 53,925 55643  S$3405 58,508

Miokes: * Inclides s ** Expendituies Showe in S5 PPP | purchasing powes paanilyl Austialian § data are raen 2040
Source Caleulated by The Commomsasalth Fund based on 2011 International Health Palicy Survey of Sicker Adults; 2012 International Health Policy Survey of Primary Care Physidans, 2013 International Health
Pualicy Survey; Commoreesth Fund Matfora! Scoracad 2071, World Health Organizatiors and Qrganization for Economic Conperation and Deelopment, OFCD Health Mata, 2013 (Paris: OFCD, Nov. 301310

Gelsinger
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From Legacy Systems...
Gelsinger




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

Gelisinger

ORIGINAL ARTICLE PAAYT
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Changes in Bumout and Satisfaction With
Work-Life Balance in Physicians and the
General US Working Population Between
2011 and 2014

lait D Shanafelt, MD; Omar Hasan, MBBS, MPH; Lotte ML Dyrtye, MD, MHPE;
Christine Sirsky, MO; Danield Satele, M5 jeff Sioan, PhD; and Colin P. West, MD, PhD
Abslract

Clijective:
U5 worker: D14 ¢
Fatignts and Methads: |
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For editarial
CHFMENL 588
page 1573; for 3
related article. see
page 1454
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SMART/FHIR EHR WebApps

Traditional EHRs APl-enabled EHRs -
Switching cost too high s sumadoposbory () m. ° -

One-off customization eusable i pry 35 3? J )

Barrier to small innovator
Waterfall vs Agile

a 3 e R
API-based econom Y Eo .
1y aom ) g e
CMS embracing APlIs b oo oy comenis
Argonaut Project
Geisinger collaboration
New problems to solve
App Accuracy/Cert
Performance/Reliability
Compliance Standards

° e Mandl KD et al Driving Innovation in Health Systems through an Apps-Based Information Economy Cell Syst. 2015 Jul; 1(1): 8-13.
Geisinger i
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Inter-APP-able - Geisinger/xG Health Solutions
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there is a better way

Gelsinger

Invented at

Geisinger

Commercially
Available

41



g BETA

- App Gallery

B Featured Apps

Recently Updated

Clinical Care
Patient Education
Genomics

Open Source

Phone and iPad

All Apps Bilirubin Chart

BP Centiles
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Crimson Care Management EnrG | Rheum



enrG))rheuny

Questionnaire History | Med/FH/SH | Exam | Measures | Tables | A/P
o Measures Tenderdoints  SwollenJoins
Swollen (0-28)
Physician Global (0-10) |9 - O O O O
L Do0Q D00 Q

2 Original to FHIR App = 50 lines of code

1FHIR 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

Legend:

(O Black Border (Mormal Joint)
() Red Border (CDAI Joint)

(O No Clicks (Not Analyzed)

O 1 Click (Normal)

@ 2 Clicks (Tender/Swollen)
® 3 Clicks (joint replacement)

Gelisinger i

Clinic Note




| esson Learned

Disruptive to incumbent business models

Need middleware until FHIR is fully adopted by EHRSs
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

Gelisinger y



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

% Patient i Family Member History
» Practitioner % Allergy Intolerance
Condition # Medication Order
Observation (Vitals) £ Medication

I Observation (Lab Results) & Procedure
< Immunization i# Medication Statement

f# Diagnostic Report g Diagnostic Order

% Observation (Smoking Hx) i Imaging Study

« Device (Implants) B. Healthcare Service
& Document Reference ® Encounter

2 Care Plan % Episode of Care

& Goal # Location

Observation (Vitals) i® Family Member History
B Patient & Practitioner

Gelisinger

Courtesy of Carl Dvorak, Epic Corp



http://open.epic.com/

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

Gelisinger i


http://code.cerner.com/

Alternative: Interface engine option

p
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

ORIONK

Gelisinger i




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

N

SANSORO

HEALTH

Geisinger i



Geisinger Unified Data Architecture

Infrastructure Key capabilities Presentation

™ Qut-source

=N Longitudinal Patient Record A
(s Population Health Registries e~
Big Dat & Cerner Clinical data integration < Cerner
ig Data ||
(Unstructured) In-house
HDFS Unstructured, streaming data
Structure SN Syndicated data landing zone
Security Hortonworks Large (genomics) dataset
Out-source

: - - - Normalized clinical data
Self-service . T
Self-serve visualization
Epic

Pre-build dashboards

Relational
(Structured) % In-house

I )2 Departmental systems

& Replacement for Teradata
2L SﬁLServer'

Business Objects’

Redundancy [~
Real-time

Led by Dr Nick Marko, Chief Data Scientist

Gelisinger i



Next FHIR: Framework and Data Models

VOCABULARY _VERSION

SSSSSSS

CESTRY

Extending Data Model s oo

_______

® 0] TARGET_CONCEPT_ID
® [] TARGET_VOCABULARY_ID

Historical Data |, e Operational Load

INVALID_REASOM

L) L)
G e I S I n 9 e r Observational Health Data Science and Informatics http://www.ohdsi.org/web/wiki/doku.php?id=welcome 50



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

Green
Button

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

Gelisinger :
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Any one see a FHIR
extinguisher?

Sameer Badlani, MD FACP
Vice President & Chief Health Information Officer
Sutter Health



Y We Plus You

Premise

e 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.

* | can take an app from East Coast Children’s
Hospital and make it work at Super Mountain
Healthcare
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* 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?



