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The basics



Evolution and role of Information Exchange in 
Healthcare 

• Deliver Care
• HIS

Hospital
Cross-department

Department

Hospital
Cross-department

X-Hospital
Federated

Community
Patients/Clinicians

Department

1995-2010 2005-2025 2020-2030

Hospital
Cross-department

X-Hospital
Federated

Community
Patients/Clinicians

Department

Share Records
National Health Shared Care 

Record

Care Coordination
Integrated Care

Reuse of Data – Cross Border
European Health Data Space

WHO Smart Vaccination Certificate



As it started in Europe

First eHealth large scale deployment: European Patient Smart Open Services
2008 – 2014
36,5 Mio € spent
25 European countries

https://ec.europa.eu/health/ehealth/electronic_
crossborder_healthservices_en

https://ec.europa.eu/health/ehealth/electronic_crossborder_healthservices_en
https://ec.europa.eu/health/ehealth/electronic_crossborder_healthservices_en


Antilope EU project

2013 - 2015

https://www.antilope-project.eu

https://www.antilope-project.eu/


Refined eHealth European Interoperability Framework

https://health.ec.europa.eu/document/download/7cc56460-46ea-4fd7-9064-ac1a14a2a14e_en

https://health.ec.europa.eu/document/download/7cc56460-46ea-4fd7-9064-ac1a14a2a14e_en


Use-case driven approach

• Paper by IHE-Europe
• Use-case driven approach for 

a pragmatic implementation 
of interoperability in eHealth

• EU Antilope project
• https://www.antilope-

project.eu 

• Use-case repository
• https://usecase-

repository.ihe-europe.net
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The steps



Roadmap towards a National eHealth 
Interoperability Framework

Phase 6: Conformity Assessment

Phase 5: Testing and Validation

Phase 4: Interoperability Architecture

Phase 3: UC documentation

Phase 2: NeHIF governance 

Phase 1: NeHIF Design Principles



6 phases to get to a NeHIF

• Phase 1: NeHIF Design Principles
• NeHIF design principles will be established, following a process of Use Case 

(UC) prioritization in conformance with EU eHealth interoperability framework 
policies

• Assessment of appropriate models through site visits, workshops
• Prioritize the Use Cases (UC), according to the Refined eHealth Interoperability 

Framework (ReEIF)

• Phase 2: NeHIF governance requirements definition and agreement
• Define governance requirements for building a sustainable NeHIF that ensures 

consensus among eHealth ecosystem stakeholders
• Include: Policy makers, health care providers, public funders, education and 

research, start-ups, SMEs and large companies, associations



6 phases to get to a NeHIF

• Phase 3: Finalize UC documentation and reference UC analysis
• Select Use Case(s) to implement out of the prioritized list of Outcome 1
• Through in-depth analysis
• Roadmap and schedule of UCes implementation

• Phase 4: Architecture and specification definition for the Use Cases 
selected
• An overall national interoperability architecture will be developed defining the 

set of common components needed
• Development of Interoperability specifications
• Technical workshops and Training



6 phases to get to a NeHIF

• Phase 5: Testing and validation of the UCes selected through a 
“Projectathon“
• Implement and test in practice the interoperability specification of Outcome 4
• Define Testing Strategy
• Organize and run Projectathons

• Refine specification, train stakeholders on testing

• Phase 6: Conformity assessment model definition & regulatory 
framework
• Focus on two main regulatory needs to ensure the sustainability of both the NeHIF and 

the National eHealth strategy:
• establishing a national reference center for testing and certification
• provide the needed recommendation for regulatory and legal needs

• Analyse and identify regulatory and legal issues



The use-cases



Use-case driven approach

• Paper by IHE-Europe
• Use-case driven approach for 

a pragmatic implementation 
of interoperability in eHealth

• EU Antilope project
• https://www.antilope-

project.eu 
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Business cases and interoperability use cases

Business 
Use case

Interoperability
Use Case

Interoperability
Use Case

Examples:
• Integrated care and self management  for long term conditions 
• Request and results sharing  for radiology/laboratory on 

National/regional scale
• Involvement of chronic patient in electronic  documentation of 

healthcare information

Examples:
• Cross-enterprise requesting and viewing of radiology study
• Telemonitoring of Patients with chronic heart failure
• Mobiles services to empower Patient with heart failures
• Medication list of the Patient at home 
• Sharing Patient Summary for Unplanned Care



Interoperability Functions

Interoperability Architecture

Interoperability Use Case

Uses Cases to be defined that 
include interoperability 
functions

Realisation scenarios and 
Interoperability 
Specifications

Interoperability 
architecture

TESTING Strategy



Interoperabiltity is not a simple concept …

Realisation scenario

Interoperability
Use case



Interoperabiltity is not a simple concept …

Realisation scenario

Interoperability
Use case

Interoperability
Specifications (IS)



Critical Role of Interoperability Specifications 

Interoperability “referee” – Closes the loop

Interoperability 
Specifications

eHealth Interop 
Policies

Health IT system/device 
Product Purchasing

Software

Development

Interoperability

Testing



Overview of a National eHealth Interoperability 
Framework 



Exceptional interruptions

• Phase 1: NeHIF Design Principles

• Phase 2: NeHIF governance
requirements

• Phase 3: Use Case (UC) documentation
and reference UC analysis

• Phase 4: Architecture and specification 
definition for one Use Case

• Phase 5: Testing and validation of one UC 
through a “Projectathon”

• Phase 6: Conformity assessment model 
definition & regulatory framework

Country is not ready for the approach!
(Politically, economically, …)

➔Needs educational consultancy

Foundational use-cases not deployed e.g. 
PatIndex, HCP Index, etc.

➔Needs to be done! Raises time & effort!

Use-case does not have a „blueprint“

➔ needs creation first!
(together with SDO community)

Blueprint
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The standarization



Why standards?

IT Systems of different vendors need to

exchange data which shall be semantically

understood to fulfill a certain use-case

To acomplish this, we needs standards!

How do they communicate (protocol)

What do they communicate (content)



How does IHE work: Connecting Standards to Care

• Healthcare professionals work with industry
• Coordinate implementation of standards to meet 

clinical and administrative needs
1. Clinicians and HIT professionals identify the key interoperability problems 

they face
2. Providers and industry work together to develop and make available 

standards-based and tested specifications
3. Implementers follow common guidelines in purchasing and integrating 

effective systems

IHE: A forum for agreeing on how to implement 
standards and processes for making it happen



What it is about?

Standards

       and

 Implementation Guides on how to

     use them

CONVERGENCE



Interoperability: From problem to solution

Profile 

Development

Project Specific Extensions

Base Standards eHealth Projects

IHE is a non-profit SDO which uses „existing“ standards to profile Interoperability use-cases



Type of standards

Process Standards
Regulate „how“ information is shared
Transport and workflow

Content Standards
Regulate „which“ information is shared
Information elements and Terminologies

Use-case in practice requires both
losely coupled – or – tightly interacting



IHE Profiles

IHE profiles are the building blocks for Digital Health



Standards Development pipeline

• Whitepaper
• Standards
• IHE Profile(s) / IG(s)
• Test tools
• Connectathons
• Tested products



Standards Development pipeline

Non-for-profit!

• Whitepaper
• Standards
• IHE Profile(s) / IG(s)
• Test tools
• Connectathons
• Tested products

Profiling

Operational Unit

Deployment

„Packaging“ for
market



IHE Profiles for HIE

Mature

XDS
XCA

ATNA

PIX
PDQ

At start

MHDS

RestfulATNA

PIXm PDQm

Documents
(CDA, FHIR)

XDS-I
XCA-I

WIA / WADO-RS

Future

Data
(FHIR resources)

Medication Prescription

and Delivery (MPD)

IPS

FHIR Laboratory Report

FHIR Imaging 

Diagnostic Report (IDR)

Verifiable Health Links

(VHL)

MHD



The Vision: operate in a certified environment



Why testing?

Product A

Product C Product D

Product B

Profiles Tested
products

Market 
competition Cost-savings Sustainable!



Testing Continuum



Testing Continuum



IHE Connectathons
Connectivity Marathons

• Open invitation to vendor and other 
implementers community

• Advanced testing tools (GAZELLE, a 
GITB platform)

• Testing organized and supervised by 
IHE technical management team 
and monitors 

• Thousands of cross-vendor tests 
performed

• Results recorded and published

37



IHE Connectathons



So what is Gazelle ?

Gazelle is an open-source test bed for „scaled“ interoperability testing



40

Examples of Projectathons



Closing



Key parts of an Interoperability Framework

• Focus on the needed governance for consensus building

• Moving from use case definition to implementation scenarios

• Promote, co-create consensus based specifications and 
reusability of specifications

• Manage testable interoperability specifications, test and certify



Realizing Interoperability is about teamwork



Realizing Interoperability is about teamwork



Questions?



Thank you!
Jürgen Brandstätter
IHE Catalyst
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