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Introduction

Interoperability is one of the key challenges in eHealth

— How to improve citizens’ health by making medical
information available in a safe and trusted environment ?

— How to increase quality and access to the medical
information

— How to make eHealth more effective, user friendly and
widely accepted

From the goals of the EU (eviewed):
http://ec.europa.eu/health/ehealth/policy/index en.htm
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What is Interoperability ?

Definition
Based on technical definition:

(from 1SO IEE, 1990)

Ability of different technology
systems to Communicate,
exchange data and use
information that has been
exchanged.

In eHealth, the IT systems
are the support of multiple
activities developped by
healthcare Professionnals
and Patients

And more...

Interoperability cannot be
defined with only one view:

* Legal and policy (How to
work together)

e organisation (processes),

e information (medical data)
and

* Technical (messages and
protocol
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Legal and regulatory

Care Process

Information

Applications

Standards and Profiles, Certification

Security, Governance

IT Infrastructure

Project implementation

, Policy J\

Interoperability Concepts

The legal and regulatory layer that defines
the legal constraints and rules for
establishing lawful health information
exchange

The policy layer that defines the needed
organizational rules as well as how the
stakeholders will work altogether when
the patient provides his (her) consent

The care process layer is aligning with the
medical and social processes

The information layer contains both
semantic and syntactic interoperability
rules (terminologies, coding, etc)

The applications layer describes the
import export, messaging and display
mechanisms of healthcare information

The infrastructure layer describes
communication and protocols layer
(networks, etc)

From Antilope, and eHealth Network, 2015
Refined eHealth Interoperability Framework (ReEIF)
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Interoperability between organisations

Organisation A Organisation B

Legal and regulatory [ €—— Compatible legislation and regulations —>{ Legal and regulatory
Policy <—— Collaboration agreements —>( Policy
Care Process <€—— Alignment of care processes and workflows ——> Care Process
Information <—— Data model, terminologies, formatting —> Information
Applications <— Integration in healthcare applications —>| Applications

< —>

IT Infrastructure Communication- and network protocols IT Infrastructure

Antl%&pe7
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Interoperability means also
involvement of Stakeholders

Security, Governance

Standards and Profiles, Certification

Legal

Legal and regulatory

‘ Organisational

Policy

Care Process

| Semantic

Information

Technical

Applications

/N 1 /N

IT Infrastructure

Regulators and
advisors

Policy makers

Information
architects,
business analysts

Information
analysts, coders

System architects

Healthcare
managers

Healthcare
professionals

System engineers
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Interoperability and standards
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e How can we achieve
Interoperability in eHealth ?

Care }oatﬁway
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eeeeeee How can we achieve
Interoperability in eHealth ?
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Care pathway Use case A

‘Use case ‘B

Patient
7,
-\ g 4
I\

Medical Reports

‘Use case C
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From User needs to interoperable
solutions: Use case driven approach

e Link between the user needs and the
implementation in IT solutions is not so
obvious for an end-user

e Guidance and tools are now available for
bridging business processes to technical steps
and implementable projects based standards

and profiles :
— The refined European Interoperability Framework

— |HE and integrated profiles
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The refined European
Interoperability Framework

Project Project
N

Refined — z e ;
eHealth Realisation | Realisation | | Templates
European Scenario A { ScenarioB i

= T IOP model
Interoperability
Framework e —

Use Case List of Profiles
—

 The eHealth European Interoperability Framework (eEIF) was published in
2012 where 10 use cases and its related profiles and standards were
described

* |t was refined in the Antilope project (January 2015):

The Antilope refined eEIF consists on
* A refined model for interoperability
* Aset of templates for uniform description
* Aset of use cases as the basis for interoperability projects
* Aglossary of healthcare interoperability terms and definitions
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Use cases Repository
https://usecase-repository.ihe-europe.net/

Realisation Scenarii

Related Use Case

- Any -

Associated profiles and standards Source
- Any - j - Any -
Name

Cross-enterprise Medical Board Review

Cross-enterprise requesting and viewing of radiology study

Cross-enterprise sharing of laboratory results

e-Prescription and e-Dispensing on a cross-border scale in the
epSOS Project

e-Prescription and e-Dispensing on a national/regional scale with a
national medication register

Exchange of Patient Summaries across Atlantic

Immunization use case at the local or regional scale with a national
immunization register

. H N " ligibl il
Use Case Rep05|t°ry ome Use Cases EU eligible profiles eStandards

Content profiles

L] - Any -
1 23

Related Use Case

Medical Board Review

Request and results sharing workflow for radiology on
National/ regional scale

Request and results sharing workflow for laboratory on
National/regional scale

e-Prescription and e-Dispensing on a cross-border scal

e-Prescription and e-Dispensing on a national/regional

Patient summary sharing on a cross-border and interng
scale

Immunization

Easy for a clinician or patient to describe
their needs with their own language

Formalise the process using the template
provided by the ReEIF

High level description

Request and results distribution workflow for
Laboratory within the Hospital

Test results from clinical laboratory services
may be requested and should be made
available to medical caregivers who work in
multiple medical departments within the
hospital organisation on a need-to know basis.
This use case should ensure the availability of
timely, complete and consistent patient
information as well as avoidance of potential
duplicate testing within the hospital
organisation.
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eHealth European Interoperability Framework: EU Recognised
profiles

S ——9 Profile 1 Profile 2
Case A

The scenario will
describe in detail ——-> !
the technical
steps and provide
the set of profiles
based on
standards That
will be used in
the project

EU Cross-Border eHealth Interoperability Project

(Extensions) }
B-Use | i Specifi
Case Al Profile 1 Profile 2 Pp:)(‘;‘:lec
Q —

National/Regional eHealth Interoperability Project

g

(Extensions)

Local (e.g. Hospital) eHealth Interoperability Project

(Extensions)

B-Use
Case B1 Profile 1 Profile 2 g -

From the report on EIF, 2012
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Key health |
systems Profiles for Use Case A
objectives Content & Terms
Use cases

Services IHE
m Connect-

athon
/RN
Standards

#DICOM
OASIS Y

Security and Privacy




he oot Use of IHE Profiles in eHealth Projects
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Key health systems Profiles for Use Case A
objectives

» Patient summary
* Lab Report

Business « Imaging Info Exchange
 ECG Report

Use case A

Interop-

» Patient Demographics

erability
Testing

* X Document sharing
* Health Provider
Directory

TS « X document workflow
Z ISO
NS

) ®
%)ICOM @ LOINC * Consent management
e Audit Trail

,OASIS J IHTSDO:
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«Example on Neonatal Care Plan (local/
regional/national scales)

* Context: Accessibility of the Antepartum information from
the perspective of the clinical care needs for a future baby

and its mother.

Content

Patient

HCP
Infrastructure
Workflow

Security

Antepartum Summary

Antepartum lab results

Antepartum education

Patient consent

Patient identification Cross Referening
PatientDemographic Query
Healthcare Prvider Directory

Cross Reference Document Sharing
Cross reference Document workflow

Audit trail and security Node
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What is IHE:

Integrating the Healthcare Enterprise

An initiative for interoperability

in the domain of Health
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International, Regional and National organisations
iInvolving Users and Vendors

« To promote interoperability in eHealth by:
* Collecting the User needs > Use cases
» Selecting standards - Specify Profiles to support use cases
» Testing profiles’ implementation in solutions —> Proof of concept

» Deploying profiles in the projects: within hospitals or between eHealth
organizations and home

Standargs Adoption Process

Testing at
Connectathons »
Dev IQp' L &7 Demonstrations: mR
teChn al r‘_"" 7';.:('5';;': ,',‘ﬁa
SpBCJflcatlé\(l
\.\
Identify available

standards (e.g. HL7, >‘\J/

DICOM, IETF, OASIS),

1y

Document Use Case Information Easy to integrate
Reguirements products;

Timely aceess to
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IHE - Profile Development Domains

18 Years of Steady Evolution 1998 — 2015
New Profiles for mApps

180 IHE ‘ IHE Integrating
) Surgery the Healthcare
prOflleS since 2013 _ i gy g\ Enterprise

specified and
tested
by Gazelle
tools

e I';'P | Laboratory

11 epSOS L 4= since 2004
ep S niml

i [ 2
profiles —
: (Healthcare) -—
and  ® Ey IT Infrastructure
45 US since 2006 since 2003

Radlatlc;[\ Oncdlggv

profiles \ - since 2004
Quality
all based_ o Research & Public Heal /
IHE profiles since 2006 Patie\h\gar Coordination
H 2 ince 2004
4 e

Continua . since 2005

Patient Care Devi
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« Unique governance with 500 Users and Vendors Members covers:
» International committees (needs and specifications)
* International testing tools platform : Gazelle
* Regional testing process : Connectathons
 Deployment : Projects

" Global Interoperability market based on operational standards
promoting collaboration by sharing Users and Vendors
- expectations

a Local Deployment, National Extensions
a Promotional & Live Demonstration Events
a Ows

nnnnnnnnnnnnnnnnnnnn

er 300 Organizational Members (all stakeholders)

- -3 o -3 e -] =] =] o 5 =] -
e ] ] ] ] ] ] ] R ] ] ]
Pragmatic global standards harmonization + best practices sharing



IHE 5 IHE Is international:

Enterprise

one testing platform & process

Liste des systémes a tester 22/11/10 14:51

Connectathons: - K B G B

& M a I‘ath ons Of conn eCtiVity > Liste des systémes a tester oﬁemm

Nom de la société | Choisir une valeur... 18]

Mot clé du systéeme «  Nom du systéeme/produit (Version) « #tests a faire #tests a verifier #tests vérifiés  Action

In different countries P P &

NCP-A_ASIP
Santé_EPSOS_FRANCE NCP-A_ASIP Santé_EPSOS_FRANCE 3 0 3

& regions of the world: N

]

U S J - NCP-A_ELGA_PS epSOS-EHR 2 3 4
apan, Europe, Korea, China e
/ / / / NCP-A_ESNA ESNA_NCP_A 7 0 1 [ ]
.
A ustra /Ia. .. NCP-A_FET NCP-A (0.1) 1 3 4 [Fests a fare |
NCP-A_IZIP_CZ CZ_NCP-A (Bespoke + CC) 4 1 2 [ ]
NCP-A_LISPA NCP-A_LISPA 4 0 3 |:|
NCP-A_SALAR SALAR-NCP-A 5 2 2 [ ire |
g‘gjiE‘;ggszANCE NCP-B_ASIP Santé_EPSOS_FRANCE 4 2 0 [Fests a faire |
NCP-B_DKNA Trifork NCP-B (0.1) 6 0 0
NCP-B_ELGA_PS ELGA 3 3 0 [Tests a faire ]
NCP-B_ESNA ESNA_NCP_B 7 0 0
NCP-B_FET NCP-B (0.1) 1 6 0 [Tests a faire |
NCP-B_LISPA Portal  NCP-B_LISPA 6 0 0
NCP-B_SALAR SALAR-NCP-B 5 1 1 [Tests a faire |
Portal-B_Aristotle Univ  Portal B Thess (1.0) 7 0 0 [Tests a faire |
Sonié BPS05_FRANCE | Santé. EPS0S_FRANCE 5 0 0 i
Portal-B_DKNA epSOS Portal-B (0.1) 3 0 0
ggz::-s ELGA_Tiani ' ¢,50S-EHR (Tiani) 3 4 0
« || « 1 2 »

| francais &
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Stakeholder Benefits

* Healthcare providers and health authorities
— Improved workflows
— Information whenever and wherever needed
— Reduced implementation costs

* Vendors
— Align product interoperability with industry consensus

— Decreased cost and complexity of interface installation
and management

— Focus competition on functionality/service not
information transport

* SDOs

— Rapid feedback to adjust standards to real-world
— Establishment of critical mass and widespread adoption



- International Growth of IHE
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Australia
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500 Member Organizations world-wide

Effective multi-stakeholder, multi-country
balance

www.ihe.net/governance/member organizations.cfm

You may join today !

Even better, organize an IHE initiative in
your country and join IHE International !

“"IHE International Membership

24



wiiFle Organizational Structure

IHE International Board

IHE North America IHE Asia-Oceania

<> - ‘b Radiology IT Laboratory
Canada . ( China Japan | o Infrastructure
[ s - B
s - Cardiology Patient Care ' Pathology
a ' l Coordination
; L 4

X LS Tr.
IHE Europe Radiation Patient Care Eye Care
- Oncology Devices

France ¥ Germany Netherlandsfa -

~ L Public Health, Quality Pharmacy
Italy | Switzerland | Spain | Turkey | UK §: - and Research

e g

Professional Societies / Sponsors/ Health Authorities
ACC ACP RSNA COCIR SIRM ESC JAHIS METI-MLHW

ACCE ASIP SFR EAR-ECR BIR EuroRec JIRA  MEDIS-DC
ACEP HIMSS SFIL DRG NICTIZ ELGA JRS JAMI

S

Contributing &
Participating
Vendors




IHE="Reles ol Difierent levels
International Governance

>

Radiology IT Laboratory
Infrastructure

r
Cardiology Patient Care Pathology
International - Coordination N

Use Cases & Profiles Radiation Patient Care Eye Care
v Oncology Devices

\ - Public Health, Quality | Pharmacy
and Research

‘ aploymeht
European Coordination ~ y
Testing & Education ~

National Engagement

National Initiative
iy | Swizoriand | Spain | Turkey ] UK



IHE=-"VWhere to Engage 7

IHE International Board

. dU10100 dDOId

Radiation Patie
Oncology De

f PUub s () =
1R
iy = —
v
IHE
National
Initiative Austria | France ] Germany | Netherlands

Italy | Switzerland Spain | Turkey | UK
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IHE based “Interoperability”
experience has demonstrated
significant benefits to national

pPrograms:
Reduce specification consensus time
Simplify implementation efforts

Reuse of testing tools and processes
Shared implementation experience
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Interoperability: from a
problem to a solution

Base Standards Profile eHealth Projects
Development
OASIS 1) P
IHE
Continua
| Specific Extensions —

Profiling Organizations Have Emerged
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Development Process
Define
= | TESTIN
IHE Publish = Organize ‘ b Publish
Select Optimize | ’ |
"

A

|

Implement " Test
$*DICOM T T, r
!‘5“0 ‘ Submit

S
oy = ©
DEVELOPERS / VENDORS
L] wWiC
J -

1 Interoperable

... and others Products

STANDARDS

Specify in Tenders "'  '| Consult

| |

[y

i )‘ )
USERS / PURCHASERS

Base Standards = ISO/TR 28380-1/2/3 : 2014
Development Process ~ Health informatics -- IHE global standards adoption
www.ihe.net




Integrating

" Standards in eHealth...

IHE

EUROPE

D Messaging Standards
O Terminology Standards
O “Functional” Standards

Structured Doc Standards

QServices Standards
QStandards Profiling
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= Some Codifications and
nomenclatures in Healthcare...

London Bills of Mortality (1662)

International Classification of Diseases (ICD-1) (1901)
Current Procedural Terminology (CPT) (1966)

Anatomical Therapeutic Chemical (ATC) (1969)

ICD-9 (1977), ICD-10 (1992)

HCFA-DRGs (1983)

Diagnostic and Statistical Manual of Mental Disorders IV
Read Codes 2 (1982) & 3(1995)

International Classification in Primary Care (ICPC-2) (1998)
Systematized Nomenclature of Human and Veterinary
Medicine (SNOMED RT) (1928)

SNOMED CT (2001)

International Classification for Nursing Practice (2001)
International Classification of Functioning, Disability, Health
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List of Standards included in epSOS

specs for cross border healthcare

Technical Interoperability
SAML v2.0

TLS 1.0

TLS 1.1

TLS 1.2

IHE - XDS.b

IHE - XDM

SOAP version 1.1

WS-Security (WSS)

WS-Trust v1.3 March 2007

Web Services Business Process Execution
Language v2.0

WSDL 1.1

XSPA, Cross-Enterprise Security and Privacy
Authorization

IPSec, Security Architecture for the Internet
Protocol

epsos

Semantic interoperability
ISO TC 215

CEN TC/251

UCuM

HL7 Version 3 Standards : transport specification - web
services profile release 2

HL7 Common Terminology Services 2 Service Functional
Model (SFM)

Lexicon Query Service version 1.0
SNOMED_CT Technical Implementation Guide
EDQM standards

LOINC

ATC

ICD

OWL

CDA

XML Schema

XSL version 1.0

XSL version 1.0
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et Whatis HL7?

* Health Level Seven (HL7) is an ANSI accredited Standards Developing Organization
(SDO), and develops the HL7 standard for Interoperability in Healthcare domain

* HL7 is more than you think
— is an ISO certified series of standards - Examples

ISO/HL7 10781:2009 = HL7 Electronic Health Record-System Functional Model, Release 1.1
ISO/HL7 27932:2009 = HL7 Clinical Document Architecture, Release 2

ISO/HL7 21731:2014 = HL7 version 3 -- Reference information model -- Release 4

ISO/HL7 27951:2009 = HL7 Common terminology services, release 1

ISO/HL7 27931:2009 = HL7 Version 2.5 -- An application protocol for electronic data exchange in healthcare
environments

ISO/HL7 27953-2:2011 = HL7 Individual case safety reports (ICSRs) in pharmacovigilance -- Part 2: Human
pharmaceutical reporting requirements for ICSR

— Itisan “Open Standard” accepted by the majority of healthcare solution suppliers

— Allows for data exchange between applications of different suppliers = flexibility on solutions to
be selected and adopted

— Is adopted by Governments as part of their strategic policy related to ICT in Healthcare

— But...is not enough to solve the interoperability problems of the healthcare domain!

85
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across time
VerSI_on 1.0 Implementation Version 2.2 Version 2.2 .
Published Support Guide Published ANSI Version 2.3.1
published Published PRA
and ANSI (CDA 1.0) P
v v v 2
1987 88 89 90 91 92 93 94 95 96 97 98 992000 01 02 03 04
I 4 ] A A T 4
: Arden
\;er;llpr;‘zao Charter member of Syntax
uDuSIe ANSI HISPP 2.0 2.4 2.5
First Meeting
. Hos!:)ltal Version 2.3 Version 3.0
University of PA Version 2.1 Published 1st published
Published and ANSI

First work on I
SOA (Services)

w/HSSP

2005 06 07 08 09 10 11 12 13

i Ul .|
Reorganizes
Hires CEO &
CTO & starts

work on SAIF

Published Published

V2.6 V2.7 FHIR DTSU

ccow
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and counting

HL7 Work Groups:

* Affiliate Due Diligence

* Anatomic Pathology

* Architecture Board

* Arden Syntax

e Attachments

e Child Health

* Clinical Context Object Workgroup
(ccow)

* Clinical Decision Support

* Clinical Genomics

* Clinical Interoperability Council

* Clinical Statement

*  Community Based Collaborative
Care

* Conformance and Guidance for
Implementation and Testing

* Education

* Electronic Health Record

* Electronic Services

* Emergency Care

* Financial Management

Generation of Anesthesia
Standards

Governance and Operations
Government Projects

Health Care Devices

Imaging Integration
Implementable Technology
Specifications
Implementation / Conformance
Infrastructure and Messaging
International Council
International Mentoring
Marketing

Mobile Health

Modeling and Methodology
Nomination Committee
Orders and Observations
Organizational Relations
Outreach Committee for Clinical
Research

Patient Administration
Patient Care

-

ADEEETE

Patient Safety

Pharmacy

Policy Advisory

Process Improvement
Project Services

Public Health and Emergency
Response

Publishing

Recognition and Awards
Regulated Clinical Research
Information Management
(RCRIM)

RIM Based Application
Architecture

Security

Services Oriented Architecture
Strategic Initiative Committee
Structured Documents
Templates

Tooling

Vocabulary

v
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QVSD

Training Materials
Implementation Guides

Publish Standard

(21)

Specifications

o))

Normative
Ballot
(.17)

QVSD
Finalize —‘

Specification
(.16)

¢

Industry Use
(.15)

¢

QVSD
Specification :|

and Training
(.14)

¢

QVSD

X

Informative
Document
Ballot (.19)

QVSD
DSTU J
Ballot
(.13)
A

Normative

Ballot

Type
(.11)

~= HL7 Standards procedures

h 4

Request to
Sunset
Product

Request to Project
enhance Reques Initiation
or create

product (:5)
QVSD

Y
A 4
Cancel or ove
Withdraw (.3) ongard
A ( )
Yes

Sunset
Product

(4)

\ 4
(END)

Requirementd

Analysis
(7) j|
QVSD

Comment
Only
Ballot

\ 4
Logical

Design
(:8) j
QVSD

A 4

Draft

Specification
(9) j
QVSD

May, 2012
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HL7 V2.X Domain

e ADT

 Order entry

* Result reporting

e Clinical Guidelines

* Clinical Observations
* Scheduling
 Patient care

* Immunizations
 Discharge summaries

Adverse event reporting
Automated waveforms
Medical transcriptions
Referrals

Consultations

Clinical trials

Nursing care plans

Data Warehousing
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ANSI/HL7 V2.7-2011
January 28, 2011

HL7 MESSAGING STANDARD VERSION 2.7
An Application Protocol for Electronic Data Exchange

in Healthcare Environments

© 2011 Health Level Seven Intemnational ® ALL RIGHTS RESERVED.

An ANSI ApprovedsAmerican National Standard
Use of this standard is covered under HL7's Intellectual Property Compliance Guidelines.
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Version 2.7 Chapters

Introduction

Control / Data Types /
Conformance & Code Tables

Patient Administration

Orders (US Revision in V.2.8.2)

Queries

Financial Management

Observations (revisions for US in V.2.8.2)
Master Files

Medical Records / Information Mgmt
Scheduling

Patient Referral

12. Patient Care

13. Clinical Laboratory Automation
14. Application Management
15. Personnel Management
16. Non-US eClaims (new)
17. Materials Mgmt. (new)
Appendices:

A. Data Definition Tables

B. Lower Layer Protocol

C. BNF Definitions

D. Glossary

E. Index



IHE " Version 2 Example: Patient
Registration

Message Header and Event

MSH|~~\&|REGADT |[MCM| IFENG| |199112311501| | ADT*A04|000001|P|2.4]| | |<cr>
EVN|A04]199901101500|/199901101400|01||199901101410<cr>

Patient Identity

PID| | |191919~~AGENHOS~MR~371-66-9256~~AUSSSA~SS 253763 | MASSIEAJAMES*A| | 19560129 |M]| | |
171 ZOBERLEINAAISHPEMINGAMI~49849~""A || (900)485-5344| (900)485-5344||S|C]|
10199925~ AGENHOS~AN | 371-66-9256| | <cr>

Next of kin

NK1|1l|MASSIEAELLEN|SPOUSE|171 ZOBERLEIN*“~ISHPEMING~MI“*498494""~| (900)485-5344|
(900) 545-1234~(900) 545-1200 | EC1*FIRST EMERGENCY CONTACT<cr>

NK1 |2 |MASSIE~MARYLOU |MOTHER|300 ZOBERLEIN*~ISHPEMING"MI“~498494""~| (900)485-5344|
(900) 545-1234~(900) 545-1200 | EC2*SECOND EMERGENCY CONTACT<cr>

Patient Visit Information
PV1||O|O/R||||0148~ADDISON,JAMES |0148~ADDISON, JAMES |0148~ADDISON,JAMES |2AMB| ||| |||

0148*~ADDISON,JAMES |S|1400 (A [ I11IITI1III11I1IGENHOS|||]]199501101410|<cr>
PVZ2[ || 11111199901101400 1 [ {111 EEETTEEETTEEETTTT111199901101400<cr>
Patient Height and Weight
OBX| |ST|1010.1BODY WEIGHT| |62 |kg]| ||| |F<cr>
OBX| |ST|1010.14HEIGHT| |190|cm]| | | | | F<cr>
Diagnosis

DG1|1|19]| |BIOPSY| |00|<cr>
Guarantor and Insurance

GT1|1l| IMASSIEAJAMESA""AmnAnnAnnA| 171 ZOBERLEINAAISHPEMINGAMI~49849A""A|
(900) 485-5344| (900) 485-5344| | | | SEASELF|371-66-925]| | | I[MOOSES AUTO CLINIC|171
ZOBERLEINAAISHPEMINGAMI~49849~"" | (900) 485-5344|<cr>

IN1|0|0|BC1|BLUE CROSS|171 ZOBERLEINA~ISHPEMING~M1498494""A|| (900)485-5344|90|||]|||50
OK|<cr>
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Version 3 RIM (ISO/HL7 21731:2006 RIM)
V3 Messaging

Documents
— Clinical Document Architecture (CDA — release 2)

Service Oriented Architecture:
— Entity Identification Services (EIS)
— Common Terminology Services (CTS)
— Resource Location and Update Services (RLUS)
— Decision Support Services (DSS)

RIM Based Application Architectures (RIMBAA)
— Java APIs
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Domains of HL7v3

Accounting and Billing

Blood, Tissue, and Organ*

Care Provision

Clinical Genomics

Claims and Reimbursement
Clinical Document Architecture
Clinical Decision Support
Clinical Statement

Common Message Element Types
Imaging Integration
Immunization™

Laboratory*

Medication*

Materials Management*

Medical Records
Observations*

Orders*™

Patient Administration
Personnel Management*
Pharmacy*

Public Health

Registries*

Regulated Products
Regulated Studies (Clinical Trials)
Scheduling

Shared Messages
Specimen Domain
Therapeutic Devices
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Clinical Document Architecture

A “container” representation for representing
electronic documents for intra- and inter-
organization information sharing

Different than messaging due to “holistic”
representation

Ability to support security, maintain integrity,
and capturing signing information

Three levels of increasing specificity
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Header |  Body

Weitere Informationen uber den Patienten, z. 8.: E- und Trinkverh.,

Schwerhdrigk., Schlafst., Kérperhyg., Raucher etc. c I i ni c al

f. {9 iad Document
:n ] bewuBtios é / IOO;JLZ{& /,ed" /L-a;?éfﬁc; Patient
| 2P ca /5 Foo bpeel Ju Bl —
'7/1 /%{%ﬁ”{ y{'é; é /low.—

ﬂ/wb (/»2‘7 /(.7) %ﬂ(

QW (RN r)f/ZJ/ 2.¢ LLU—)’
o(,w[ Usr A3 %/ﬁ\/\,u\ (textual section)

/L[’ ,O MW/L;X—R’/
n Aw /Wdt\;f/-b\ Lw/) 7-8[/&

?»;P LD PN&U‘WW i e:(,u
ML z,f7¢ufd/ rﬁbué( £ 2(_/’,:,

/—(3'/.\ —~ 7k AN ﬂ]— aoo( ~ VP PRVAL) e i
' Entries (Clinical Statements) '

Provider

Body Structures

Observation Procedure Encounter Medication

Slide used by permission of Kai Heitmann
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Structured and Coded Header Level 1
Patient. Author. Authenticator, Institution. :> Header always structured and coded
Time of Service, etc.
Structured Content with Coded Entries L ev el
. . |::§ Title-coded sections with nor-structured
Reason for Referral non-coded content (text. lists, tables).
Vital Signs => Simple Viewing (XML Style sheet)
Medications
Narrative Text o . | evel 2+ Meds, Problems and Allergies
arrafive 2t ]?‘,::?r‘;rd Section | > required as highly structured
text. =» Text easy to import/parse
Studies
Allergies
. J—— Meds, Problems and
Narrative Text | coded Section .-I'_"e'y"e'l"\?2 ----- ... Aller;ies have a required
LEntry W “"" fine-grain structure with
Social History optional coding. Coding
Probl Scheme not standardized,
roblems but explicitly identified.

Narrative Text | Coded Section
En

Care Plan
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Fast Healthcare Interoperability Resources
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HL7 Fast Healthcare
Interoperability Resources (FHIR)

* Fast Healthcare Interoperability Resources (FHIR, pronounced "Fire")
defines a set of "Resources" that represent granular clinical
concepts.

 The resources can be managed in isolation, or aggregated into
complex documents. Where possible, open internet standards are
used for data representation.

* FHIR resources are based on simple XML or JSON structures with an
http-based RESTful protocol where each rgsanssabacace

U R L \(I FHIR Foundation Supporting the HL7 FHIR community

Navigation Welcome to the FHIR Foundation

http://wiki.hl7.org/index.php?title=FHIR
www.fhir.org
http://www.fhir.org




IHE DICOM 5DICOM
http://DICOM.nema.org

 What is DICOM? DICOM is a global
Information-Technology standard that is used
in virtually all hospitals worldwide. Its current
structure, which was developed in 1993, is
designed to ensure the interoperability of
systems used to: Produce, Store, Display,
Process, Send, Retrieve, Query or Print
medical images and derived structured

documents as well as to manage related
workflow.
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DICOM Objects

CR : Computer Radiography
DR : Digital radiography
NM : Nuclear Medicine
PET : TEP

RT : Radiothérapy

VL : Visible Light

SR : Structured Reporting
CT : Comp. Tomo. Scan.
MR : IRM

US : Ultra-Sound (Echo.)
SC : Secondary Capture

53
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Who needs DICOM?

Hospitals, clinics, imaging centers and specialists. By purchasing
only equipment and information systems that conform to the
DICOM Standard, one can ensure that these tools will work
together to produce, manage and distribute images regardless of
your previous, current or future vendors

Manufacturers of imaging equipment and imaging information
systems. DICOM conformance ensures that every medical imaging
facility is a potential customer, because your equipment can work
with any workflow or electronic health record systems.

Manufacturers of peripheral equipment lowered cost of care.
(e.g., film scanners, printers, computer monitors and workstations,
image archives).

DICOM is also an integral part of Integrating the Healthcare
Enterprise (IHE),
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Mobile App for health
professionals

Specific Healthcare IT
system or device within
a care delivery
organization: EMR,
PACS/RIS, etc.

Current Mobile App
ecosystem in health

Interoperability challenges in the Deployment of mHealth

Patient access App to a
portal (appointments,
—— \ ""i reminders,

access to
results and
records).

Personal health
management app

either

—="] stand-alone

" connected

Portal of a specific
Healthcare delivery
organization: hospital,
insurance, laboratory,
etc.

Mobility increases number of Silos
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Internet of Things

By 2020 there will be

50 billion

connected devices - 6 for
every connected person

Source: Broadband Commission, 2012
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Connecting Devices

1 www.ihe.net

I H E Integrating &

the Healthcare

Enterprise -
[
[
[
[
[
[
[
[
[

i Patient Care Device (PCD) Domain

Alert Communication Management (ACM)
Device Enterprise Communication (DEC)
Implantable Device - Cardiac Observation (IDCO)
Point-of-Care Infusion Verification (PI1V)

Rosetta Terminology Mapping (RTM)

Infusion Pump Event Communication (IPEC)
Pulse Oximetry Integration (POI)

Retrospective Data Query (RDQ)

Subscribe to Patient Data (SPD)

Waveform Content Module (WCM)

2 http://www.continuaalliance.org/

Continua
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Continua Domains

To organize its work, Continua segmented the market in three
large Domains
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EUROPE

Living Independently
Longer

Wellness

Manage Chronic Conditions

People are at the center of everything PCHA does
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Personal Device Aggregation Telehealth Health
Manager Service Records
Center

AN /BN

; 1SO @ e
\

& &IEEE
@

& oy
{QD Continua WSC qm.viy
‘ BT Profiles ) : “UAw

8 €3 Bluetooth f
: a\
""""" USBRRR <&~
@
ZigBee"
‘ : Health
‘ Wide Record
K A Area Network
Network Interface
. (WAN)
Device

Interf
Connectivity nterface



Integrating
the Healthcare

IHE - Closing Remarks

EUROPE

 There are many standards needed to implement specific
ehealth scenarios

— This is what organization such as IHE does by proposing its
integration profiles and technical frameworks

* Also there are harmonization projects and initiatives so
that SDOs exchange views and cooperate amongst
themselves

f

Anti c;pe-'

e (g’ Standards §DICOM =
v L
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QUESTIONS ?

Karima.bourquard@ihe-europe.net

Alexander. berler@ihe-europe.net



