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Introduc(on	  

	  Interoperability	  is	  one	  of	  the	  key	  challenges	  in	  eHealth	  
	  

–  How	  to	  improve	  ci(zens’	  health	  by	  making	  medical	  
informa(on	  available	  in	  a	  safe	  and	  trusted	  environment	  ?	  

–  How	  to	  increase	  quality	  and	  access	  to	  the	  medical	  
informa(on	  	  

–  How	  to	  make	  eHealth	  more	  effec(ve,	  user	  friendly	  and	  
widely	  accepted	  	  

	  
	  
From	  the	  goals	  of	  the	  EU	  (reviewed):	  

h2p://ec.europa.eu/health/ehealth/policy/index_en.htm	  	  
	  
	  

	   	  	  	  



What	  is	  Interoperability	  ?	  
Defini2on	  

•  Based	  on	  technical	  defini(on:	  
(from	  ISO	  IEE,	  1990)	  
Ability	  of	  different	  technology	  
systems	  to	  communicate,	  
exchange	  data	  and	  use	  
informa(on	  that	  has	  been	  
exchanged.	  

•  In	  eHealth,	  the	  IT	  systems	  
are	  the	  support	  of	  mul(ple	  
ac(vi(es	  developped	  by	  
healthcare	  Professionnals	  
and	  	  Pa(ents	  

And	  more…	  
Interoperability	  cannot	  be	  
defined	  with	  only	  one	  view:	  	  
•  Legal	  and	  policy	  (How	  to	  

work	  together)	  	  
•  organisa<on	  (processes),	  	  
•  informa<on	  (medical	  data)	  

and	  	  
•  Technical	  (messages	  and	  

protocol	  



Interoperability	  Concepts	  

•  The	  legal	  and	  regulatory	  layer	  that	  defines	  
the	  legal	  constraints	  and	  rules	  for	  
establishing	  lawful	  health	  informa(on	  
exchange	  

•  The	  policy	  layer	  that	  defines	  the	  needed	  
organiza(onal	  rules	  as	  well	  as	  how	  the	  
stakeholders	  will	  work	  altogether	  when	  
the	  pa(ent	  provides	  his	  (her)	  consent	  

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

•  The	  informa2on	  layer	  contains	  both	  
seman(c	  and	  syntac(c	  interoperability	  
rules	  (terminologies,	  coding,	  etc)	  

•  The	  applica2ons	  layer	  describes	  the	  
import	  export,	  messaging	  and	  display	  
mechanisms	  of	  healthcare	  informa(on	  	  

•  The	  infrastructure	  layer	  describes	  
communica(on	  and	  protocols	  layer	  
(networks,	  etc)	  

	  

From	  An(lope,	  and	  eHealth	  Network,	  2015	  
Refined	  eHealth	  Interoperability	  Framework	  (ReEIF)	  
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Interoperability	  means	  also	  
involvement	  of	  Stakeholders	  
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Interoperability	  and	  standards	  
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From	  User	  needs	  to	  interoperable	  
solu(ons:	  Use	  case	  driven	  approach	  

•  Link	  between	  the	  user	  needs	  and	  the	  
implementa(on	  in	  IT	  solu(ons	  is	  not	  so	  
obvious	  for	  an	  end-‐user	  

•  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	  
–  IHE	  and	  integrated	  profiles	  

	  



The	  refined	  European	  
Interoperability	  Framework	  

•  The	  eHealth	  European	  Interoperability	  Framework	  (eEIF)	  was	  published	  in	  
2012	  where	  1O	  use	  cases	  and	  its	  related	  profiles	  and	  standards	  were	  
described	  

•  It	  was	  refined	  in	  the	  An(lope	  project	  	  (January	  2015):	  
The	  An(lope	  refined	  eEIF	  consists	  on	  

•  A	  refined	  model	  for	  interoperability	  
•  A	  set	  of	  templates	  for	  uniform	  descrip(on	  
•  A	  set	  of	  use	  cases	  as	  the	  basis	  for	  interoperability	  projects	  
•  A	  glossary	  of	  healthcare	  interoperability	  terms	  and	  defini(ons	  



Use	  cases	  Repository	  
h2ps://usecase-‐repository.ihe-‐europe.net/	  

Easy	  for	  a	  clinician	  or	  	  pa(ent	  to	  describe	  
their	  needs	  with	  their	  own	  language	  
Formalise	  the	  process	  using	  the	  template	  
provided	  by	  the	  ReEIF	  
High	  level	  descrip(on	  
	  

Request	  and	  results	  distribu2on	  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	  
mul<ple	   medical	   departments	   within	   the	  
hospital	  organisa<on	  on	  a	  need-‐to	  know	  basis.	  
This	   use	   case	   should	   ensure	   the	   availability	   of	  
<mely,	   complete	   and	   consistent	   pa<ent	  
informa<on	   as	   well	   as	   avoidance	   of	   poten<al	  
dupl icate	   tes<ng	   within	   the	   hospital	  
organisa<on.	  	  



Realisa(on	  scenario	  

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 

Profile	  1	   Profile	  2	   Profile	  4	  

eHealth	  European	  Interoperability	  Framework:	  EU	  Recognised	  
profiles	  

Sc-‐Use	  
Case	  A	  

Sc-‐Use	  
Case	  B	  

Profile	  1	   Profile	  2	   Profile	  4	  

Profile	  1	   Profile	  3	   Profile	  4	  

Profile	  1	   Profile	  2	   Profile	  4	  
B-‐Use	  
Case	  A1	  

B-‐Use	  
Case	  A1	   Specific	  

Profile	  	  

(Extensions)	  

National/Regional eHealth Interoperability Project 

Profile	  1	   Profile	  2	   Profile	  4	  
Profile	  1	   Profile	  2	   Profile	  4	  

B-‐Use	  
Case	  A1	  

B-‐Use	  
Case	  A2	   Specific	  

Profile	  	  

(Extensions)	  

Local (e.g. Hospital) eHealth Interoperability Project 

Profile	  1	  
Profile	  

2	   Profile	  4	  
Profile	  1	   Profile	  2	   Profile	  4	  

B-‐Use	  
Case	  A1	  

B-‐Use	  
Case	  B1	   Specific	  

Profile	  	  

(Extensions)	  

From	  the	  report	  on	  EIF,	  2012	  



Key health 
systems 

objectives 

Use	  of	  IHE	  profiles	  in	  eHealth	  project	  
	  

Use cases 

Standards 

IHTSDO 

       IHE profiles 

Content & Terms 

Security and Privacy 

Services 

• Patient summary 
• Lab Report 
•  Imaging Info Exchange 
• ECG Report 
•   . . .  

• Patient Demographics  
• X Document sharing 
• Health Provider 

Directory 
•   . . . 

• Consent  management 
• Audit Trail  
•  . . . 

Profiles for Use Case A  

IHE 
Connect-

athon 

Interop-
erability 

Tests  
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Key health systems 
objectives 

Use	  of	  IHE	  Profiles	  in	  eHealth	  Projects	  
Selec2ng	  Profiles	  for	  Interoperability	  Specifica2on	  

Standards 

IHTSDO 

                 Profiles 

Content & Terms 

Security and Privacy 

Services 

• Patient summary 
• Lab Report 
•  Imaging Info Exchange 
• ECG Report 
•   . . .  

• Patient Demographics  
• X Document sharing 
•  Health Provider 

Directory 
• X document  workflow 

• Consent  management 
• Audit Trail  
•  . . . 

Profiles for Use Case A  

Business 
Use case A 

Interop-
erability 
Testing  



Example	  on	  Neonatal	  Care	  Plan	  (local/
regional/na(onal	  scales)	  

•  Context:	  Accessibility	  of	  the	  Antepartum	  informa(on	  from	  
the	  perspec(ve	  of	  the	  clinical	  care	  needs	  for	  a	  future	  baby	  
and	  its	  mother.	  

Profiles	  

Content	   Antepartum	  Summary	  

Antepartum	  lab	  results	  

Antepartum	  educa(on	  

Pa(ent	   Pa(ent	  consent	  

Pa(ent	  iden(fica(on	  Cross	  Referening	  

Pa(entDemographic	  	  Query	  	  

HCP	   Healthcare	  Prvider	  Directory	  

Infrastructure	   Cross	  Reference	  Document	  Sharing	  

Workflow	   Cross	  reference	  	  Document	  workflow	  

Security	   Audit	  trail	  and	  security	  Node	  



 

What is IHE: 
Integra<ng	  the	  Healthcare	  Enterprise	  

	  
An initiative for interoperability 

in the domain of Health 

17 



What	  is	  IHE	  ?	  

International, Regional and National organisations  
   involving Users and Vendors 

•  To promote interoperability in eHealth by: 
•  Collecting the User needs     à Use cases 
•  Selecting standards               à Specify Profiles to support use cases 
•  Testing profiles’ implementation in solutions          à Proof of concept 
•  Deploying profiles in the projects: within hospitals or between eHealth 

organizations and home 

 

 



18	  Years	  of	  Steady	  Evolu(on	  1998	  –	  2015	  

Pharmacy 
since 2009 

Pathology 
since 2006 

Radiation Oncology 
since 2004 

Radiology 
since 1998 

Cardiology 
since 2004 

Patient Care Devices 
since 2005 

Patient Care Coordination 
since 2004 

Eye Care 
since 2006 

Quality 
Research & Public Health 

since 2006 

Laboratory 
since 2004 

(Healthcare) 
IT Infrastructure 

since 2003 

Endoscopy 
since 2010 

Dental 
since 2010 

Profile	  Development	  Domains	  

Surgery 
since 2013 

180 IHE 
profiles  

specified and 
tested 

 by Gazelle 
tools 

 
 

11 epSOS 
profiles  

and  
45 US 
profiles 

all based on 
 IHE profiles 

New	  Profiles	  for	  mApps	  
FHIR	  



Global	  Interoperability	  market	  based	  on	  opera(onal	  standards	  
promo(ng	  collabora(on	  by	  sharing	  Users	  and	  Vendors	  

expecta(ons	  

IHE	  is	  interna(onal:	  Governance	  
•  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 



IHE is international:  
one testing platform & process 

 Connectathons: 
« Marathons of connectivity » 

 
In different countries  

& regions of the world: 
US, Japan, Europe, Korea, China 

Australia… 
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Stakeholder	  Benefits	  
•  Healthcare	  providers	  and	  health	  authori(es	  

–  Improved	  workflows	  
–  Informa(on	  whenever	  and	  wherever	  needed	  
–  Reduced	  implementa(on	  costs	  

•  Vendors	  
– Align	  product	  interoperability	  with	  industry	  consensus	  
– Decreased	  cost	  and	  complexity	  of	  interface	  installa(on	  
and	  management	  

–  Focus	  compe((on	  on	  func(onality/service	  not	  
informa(on	  transport	  	  

•  SDOs	  
–  Rapid	  feedback	  to	  adjust	  standards	  to	  real-‐world	  
–  Establishment	  of	  cri(cal	  mass	  and	  widespread	  adop(on	  
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International Growth of IHE 

France 

q  Local Deployment, National Extensions 
q  Promotional & Live Demonstration Events 
q  Over 300 Organizational Members (all stakeholders) 

USA 

Germany 
Italy 

Japan 
UK 

Canada 
Taiwan 

Netherlands 
Spain 

Austria 
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Pragma(c	  global	  standards	  harmoniza(on	  +	  best	  prac(ces	  sharing	  	  
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Australia 
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China 
Turkey 

Malaysia 

Switzerland 



IHE	  Interna(onal	  Membership	  

•  500	  Member	  Organiza(ons	  world-‐wide	  
•  Effec(ve	  mul(-‐stakeholder,	  mul(-‐country	  
balance	  

www.ihe.net/governance/member_organiza2ons.cfm	  

•  You	  may	  join	  today	  !	  
•  Even	  be2er,	  organize	  an	  IHE	  ini(a(ve	  in	  
your	  country	  and	  join	  IHE	  Interna(onal	  !	  

24 
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IHE Organizational Structure 

Contribu2ng	  &	  
Par2cipa2ng	  
Vendors	  

Regional Profile Deployment 

IHE Europe 

IHE North America 

France 

USA 

Canada 

IHE Asia-Oceania 

Japan 

Korea Taiwan 

Netherlands 

Spain Turkey UK Italy 

Germany 

Switzerland 

China 

Austria 

ACC 
ACCE 
ACEP 
 

JAHIS 
JIRA 
JRS 

METI-MLHW 
MEDIS-DC 
JAMI 

RSNA 
SFR 
SFIL 

SIRM 
BIR 
NICTIZ 

COCIR 
EAR-ECR 
DRG 

ESC 
EuroRec 
ELGA 

Professional	  Socie2es	  /	  Sponsors/	  Health	  Authori2es	  
ACP 
ASIP 
HIMSS 
 
 

IHE International Board 

Global Profile Development 

Radiology 

Cardiology 

IT 
Infrastructure 

Patient Care 
Coordination 

Patient Care 
Devices 

Laboratory 

Pathology 

Eye Care Radiation 
Oncology 

Public Health, Quality  
and Research 

Pharmacy 
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IHE- Roles of Different levels 

Regional Profile Deployment 

IHE Europe 

France Netherlands 

Spain Turkey UK Italy 

Germany 

Switzerland 

Austria 

Radiology 

Cardiology 

IT 
Infrastructure 

Patient Care 
Coordination 

Patient Care 
Devices 

Laboratory 

Pathology 

Eye Care Radiation 
Oncology 

Public Health, Quality  
and Research 

Pharmacy 

IHE 
National Initiative National Engagement 

European Coordination 
Testing & Education 

International 
Use Cases & Profiles 

International Governance IHE International Board 

Global Profile Development 
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IHE- Where to Engage ? 

Regional Deployment 

IHE Europe 

France Netherlands 

Spain Turkey UK Italy 

Germany 

Switzerland 

Austria 

Radiology 

Cardiology 

IT 
Infrastructure 

Patient Care 
Coordination 

Patient Care 
Devices 

Laboratory 

Pathology 

Eye Care Radiation 
Oncology 

Public Health, Quality  
and Research 

Pharmacy 

IHE 
National  
Initiative 

MoH 

National 
Project 

National 
Stakeholders 

(Clinicians, Hospitals, 
industry, etc.) 

Global Development 

IHE International Board 
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IHE	  based	  “Interoperability”	  
experience	  has	  demonstrated	  
significant	  benefits	  to	  na(onal	  

programs:	  
Ø Reduce	  specifica(on	  consensus	  (me	  
Ø Simplify	  implementa(on	  efforts	  
Ø Reuse	  of	  tes(ng	  tools	  and	  processes	  
Ø Shared	  implementa(on	  experience	  	  

28 
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Interoperability:	  from	  a	  
problem	  to	  a	  solu2on	  

Profile 
Development 

Base Standards eHealth Projects 
 

	  IHTSDO	  

IETF 

Specific Extensions 

Profiling Organizations Have Emerged 



!
Base	  Standards	  

Development	  Process	  	  

	  
ISO/TR	  28380-‐1/2/3	  :	  2014	  
Health	  informa(cs	  -‐-‐	  IHE	  global	  standards	  adop(on	  
www.ihe.net	  	  

ΙΗΕ	  Profile	  Base	  Standards	  
Development	  Process	  	  



©2005,	  Ken	  Rubin	  

Standards	  in	  eHealth…	  

•  HL7  
•  X.12 
•  NCPDP 
•  ASTM 
•  OMG 
•  DICOM 
•  SNOMED 
•  ICD 
•  LOINC 
•  IHE 
•  CEN TC 251 
•  ISO TC 215 

“Func<onal”	  Standards	  

Structured	  Doc	  Standards	  

Terminology	  Standards	  

Messaging	  Standards	  

Services	  Standards	  
Standards	  Profiling	  



Some	  Codifica(ons	  and	  
nomenclatures	  in	  Healthcare…	  

Ø London	  Bills	  of	  Mortality	  (1662)	  
Ø Interna(onal	  Classifica(on	  of	  Diseases	  (ICD-‐1)	  (1901)	  
Ø Current	  Procedural	  Terminology	  (CPT)	  (1966)	  
Ø Anatomical	  Therapeu(c	  Chemical	  	  (ATC)	  (1969)	  
Ø ICD-‐9	  (1977),	  ICD-‐10	  (1992)	  
Ø HCFA-‐DRGs	  (1983)	  
Ø Diagnos(c	  and	  Sta(s(cal	  Manual	  of	  Mental	  Disorders	  IV	  
Ø Read	  Codes	  2	  (1982)	  &	  3(1995)	  
Ø Interna(onal	  Classifica(on	  in	  Primary	  Care	  (ICPC-‐2)	  (1998)	  
Ø Systema(zed	  Nomenclature	  of	  Human	  and	  Veterinary	  
Medicine	  (SNOMED	  RT)	  (1928)	  

Ø SNOMED	  CT	  (2001)	  
Ø Interna(onal	  Classifica(on	  for	  Nursing	  Prac(ce	  (2001)	  
Ø Interna(onal	  Classifica(on	  of	  Func(oning,	  Disability,	  Health	  



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	  Execu(on	  

Language	  v2.0	  
•  WSDL	  1.1	  
•  XSPA	  ,	  Cross-‐Enterprise	  Security	  and	  Privacy	  

Authoriza(on	  
•  IPSec	  ,	  Security	  Architecture	  for	  the	  Internet	  

Protocol	  

•  Seman2c	  interoperability	  
•  ISO	  TC	  215	  
•  CEN	  TC/251	  
•  UCUM	  
•  HL7	  Version	  3	  Standards	  	  :	  transport	  specifica(on	  -‐	  web	  

services	  profile	  release	  2	  
•  HL7	  Common	  Terminology	  Services	  2	  Service	  Func(onal	  

Model	  (SFM)	  
•  Lexicon	  Query	  Service	  version	  1.0	  
•  SNOMED_CT	  Technical	  Implementa(on	  Guide	  
•  EDQM	  standards	  
•  LOINC	  
•  ATC	  
•  ICD	  
•  OWL	  
•  CDA	  
•  XML	  Schema	  
•  XSL	  version	  1.0	  
•  XSL	  version	  1.0	  



What	  is	  HL7?	  
•  Health	  Level	  Seven	  (HL7)	  is	  an	  ANSI	  accredited	  Standards	  Developing	  Organiza(on	  

(SDO),	  and	  develops	  the	  HL7	  standard	  for	  Interoperability	  in	  Healthcare	  domain	  
•  HL7	  is	  more	  than	  you	  think	  

–  is	  an	  ISO	  cer(fied	  series	  of	  standards	  -‐	  Examples	  
•  ISO/HL7	  10781:2009	  =	  HL7	  Electronic	  Health	  Record-‐System	  Func(onal	  Model,	  Release	  1.1	  
•  ISO/HL7	  27932:2009	  =	  HL7	  Clinical	  Document	  Architecture,	  Release	  2	  
•  ISO/HL7	  21731:2014	  =	  HL7	  version	  3	  -‐-‐	  Reference	  informa(on	  model	  -‐-‐	  Release	  4	  
•  ISO/HL7	  27951:2009	  =	  HL7	  Common	  terminology	  services,	  release	  1	  
•  ISO/HL7	  27931:2009	  =	  HL7	  Version	  2.5	  -‐-‐	  An	  applica(on	  protocol	  for	  electronic	  data	  exchange	  in	  healthcare	  

environments	  
•  ISO/HL7	  27953-‐2:2011	  =	  HL7	  Individual	  case	  safety	  reports	  (ICSRs)	  in	  pharmacovigilance	  -‐-‐	  Part	  2:	  Human	  

pharmaceu(cal	  repor(ng	  requirements	  for	  ICSR	  

–  It	  is	  an	  “Open	  Standard”	  accepted	  by	  the	  majority	  of	  healthcare	  solu(on	  suppliers	  
–  Allows	  for	  data	  exchange	  between	  applica(ons	  of	  different	  suppliers	  è	  flexibility	  on	  solu(ons	  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!	  
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HL7	  Standards	  Development	  
across	  2me	  
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HL7	  Interna2onal’s	  	  56	  Working	  Groups	  
and	  coun2ng	  

HL7	  Work	  Groups:	  
	  
•  Affiliate	  Due	  Diligence	  
•  Anatomic	  Pathology	  
•  Architecture	  Board	  
•  Arden	  Syntax	  
•  A2achments	  
•  Child	  Health	  
•  Clinical	  Context	  Object	  Workgroup	  

(CCOW)	  	  
•  Clinical	  Decision	  Support	  	  
•  Clinical	  Genomics	  
•  Clinical	  Interoperability	  Council	  
•  Clinical	  Statement	  
•  Community	  Based	  Collabora(ve	  

Care	  
•  Conformance	  and	  Guidance	  for	  

Implementa(on	  and	  Tes(ng	  
•  Educa(on	  	  
•  Electronic	  Health	  Record	  	  
•  Electronic	  Services	  	  
•  Emergency	  Care	  
•  Financial	  Management	  
	  

•  Genera(on	  of	  Anesthesia	  
Standards	  

•  Governance	  and	  Opera(ons	  
•  Government	  Projects	  
•  Health	  Care	  Devices	  
•  Imaging	  Integra(on	  
•  Implementable	  Technology	  

Specifica(ons	  
•  Implementa(on	  /	  Conformance	  
•  Infrastructure	  and	  Messaging	  
•  Interna(onal	  Council	  	  
•  Interna(onal	  Mentoring	  
•  Marke(ng	  	  
•  Mobile	  Health	  
•  Modeling	  and	  Methodology	  
•  Nomina(on	  Commi2ee	  	  
•  Orders	  and	  Observa(ons	  
•  Organiza(onal	  Rela(ons	  	  	  
•  Outreach	  Commi2ee	  for	  Clinical	  

Research	  	  
•  Pa(ent	  Administra(on	  	  
•  Pa(ent	  Care	  	  

n  Pa(ent	  Safety	  
n  Pharmacy	  
n  Policy	  Advisory	  
n  Process	  Improvement	  
n  Project	  Services	  
n  Public	  Health	  and	  Emergency	  

Response	  
n  Publishing	  	  
n  Recogni(on	  and	  Awards	  
n  Regulated	  Clinical	  Research	  

Informa(on	  Management	  
(RCRIM)	  

n  RIM	  Based	  Applica(on	  
Architecture	  

n  Security	  
n  Services	  Oriented	  Architecture	  
n  Strategic	  Ini(a(ve	  Commi2ee	  	  
n  Structured	  Documents	  	  
n  Templates	  
n  Tooling	  
n  Vocabulary	  
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HL7	  V2.X	  Domain	  
•  ADT	  
•  Order	  entry	  
•  Result	  repor(ng	  
•  Clinical	  Guidelines	  
•  Clinical	  Observa(ons	  
•  Scheduling	  
•  Pa(ent	  care	  
•  Immuniza(ons	  
•  Discharge	  summaries	  

•  Adverse	  event	  repor(ng	  
•  Automated	  waveforms	  
•  Medical	  transcrip(ons	  
•  Referrals	  
•  Consulta(ons	  
•  Clinical	  trials	  
•  Nursing	  care	  plans	  
•  Data	  Warehousing	  





Version	  2.7	  Chapters	  
1.  Introduc(on	  
2.  Control	  /	  Data	  Types	  /	  	  

Conformance	  &	  Code	  Tables	  
3.  Pa(ent	  Administra(on	  
4.  Orders	  (US	  Revision	  in	  V.2.8.2)	  
5.  Queries	  
6.  Financial	  Management	  
7.  Observa(ons	  (revisions	  for	  US	  in	  V.2.8.2)	  
8.  Master	  Files	  
9.  Medical	  Records	  /	  Informa(on	  Mgmt	  
10.  Scheduling	  
11.  Pa(ent	  Referral	  

12.  Pa(ent	  Care	  
13.  Clinical	  Laboratory	  Automa(on	  
14.  Applica(on	  Management	  
15.  Personnel	  Management	  
16.  Non-‐US	  eClaims	  (new)	  
17.  Materials	  Mgmt.	  (new)	  

	  
Appendices:	  
A.  Data	  Defini<on	  Tables	  
B.  Lower	  Layer	  Protocol	  
C.  BNF	  Defini<ons	  
D.  Glossary	  
E.  Index	  
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Version	  2	  Example:	  Pa(ent	  
Registra(on	  

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^^^GENHOS^MR~371-66-9256^^^USSSA^SS|253763|MASSIE^JAMES^A||19560129|M|||

171 ZOBERLEIN^^ISHPEMING^MI^49849^""^||(900)485-5344|(900)485-5344||S|C|
10199925^^^GENHOS^AN|371-66-9256||<cr> 

Next of kin 
NK1|1|MASSIE^ELLEN|SPOUSE|171 ZOBERLEIN^^ISHPEMING^MI^49849^""^|(900)485-5344|

(900)545-1234~(900)545-1200|EC1^FIRST EMERGENCY CONTACT<cr> 
NK1|2|MASSIE^MARYLOU|MOTHER|300 ZOBERLEIN^^ISHPEMING^MI^49849^""^|(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|AMB|||||||

0148^ADDISON,JAMES|S|1400|A|||||||||||||||||||GENHOS|||||199501101410|<cr> 
PV2||||||||199901101400||||||||||||||||||||||||||199901101400<cr> 
Patient Height and Weight 
OBX||ST|1010.1^BODY WEIGHT||62|kg|||||F<cr> 
OBX||ST|1010.1^HEIGHT||190|cm|||||F<cr> 
Diagnosis 
DG1|1|19||BIOPSY||00|<cr> 
Guarantor and Insurance 
GT1|1||MASSIE^JAMES^""^""^""^""^||171 ZOBERLEIN^^ISHPEMING^MI^49849^""^|

(900)485-5344|(900)485-5344||||SE^SELF|371-66-925||||MOOSES AUTO  CLINIC|171 
ZOBERLEIN^^ISHPEMING^MI^49849^""|(900)485-5344|<cr> 

IN1|0|0|BC1|BLUE CROSS|171 ZOBERLEIN^^ISHPEMING^M149849^""^||(900)485-5344|90||||||50 
OK|<cr> 



HL7	  v3	  Family	  of	  Standards	  

•  Version	  3	  RIM	  (ISO/HL7	  21731:2006	  RIM)	  
•  V3	  Messaging	  
•  Documents	  

–  Clinical	  Document	  Architecture	  (CDA	  –	  release	  2)	  
•  Service	  Oriented	  Architecture:	  	  

–  En(ty	  Iden(fica(on	  Services	  (EIS)	  
–  Common	  Terminology	  Services	  (CTS)	  
–  Resource	  Loca(on	  and	  Update	  Services	  (RLUS)	  
–  Decision	  Support	  Services	  (DSS)	  

•  RIM	  Based	  Applica(on	  Architectures	  (RIMBAA)	  	  
–  Java	  APIs	  
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Domains	  of	  HL7v3	  
•  Accoun(ng	  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	  Integra(on	  
•  Immuniza(on*	  
•  Laboratory*	  
•  Medica(on*	  
•  Materials	  Management*	  

•  Medical	  Records	  
•  Observa(ons*	  
•  Orders*	  
•  Pa(ent	  Administra(on	  
•  Personnel	  Management*	  
•  Pharmacy*	  
•  Public	  Health	  
•  Registries*	  
•  Regulated	  Products	  
•  Regulated	  Studies	  (Clinical	  Trials)	  
•  Scheduling	  
•  Shared	  Messages	  
•  Specimen	  Domain	  
•  Therapeu(c	  Devices	  
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Clinical	  Document	  Architecture	  
•  A	  “container”	  representa(on	  for	  represen(ng	  
electronic	  documents	  for	  intra-‐	  and	  inter-‐
organiza(on	  informa(on	  sharing	  

•  Different	  than	  messaging	  due	  to	  “holis(c”	  
representa(on	  

•  Ability	  to	  support	  security,	  maintain	  integrity,	  
and	  capturing	  signing	  informa(on	  	  

•  Three	  levels	  of	  increasing	  specificity	  



Entries	  (Clinical	  Statements)	  
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Slide	  used	  by	  permission	  of	  Kai	  Heitmann	  

CDA:	  Clinical	  Document	  
Architecture	  



CDA:	  Clinical	  Document	  
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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	  isola(on,	  or	  aggregated	  into	  
complex	  documents.	  Where	  possible,	  open	  internet	  standards	  are	  
used	  for	  data	  representa(on.	  

•  FHIR	  resources	  are	  based	  on	  simple	  XML	  or	  JSON	  structures,	  with	  an	  
h2p-‐based	  RESTful	  protocol	  where	  each	  resource	  has	  predictable	  
URL.	  	  

h2p://wiki.hl7.org/index.php?(tle=FHIR	  
www.{ir.org	  
h2p://www.{ir.org	  



DICOM	  
h2p://DICOM.nema.org	  	  

•  What	  is	  DICOM?	  DICOM	  is	  a	  global	  
Informa(on-‐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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n  CR : Computer Radiography 
n  DR : Digital radiography 

n  NM : Nuclear Medicine 
n  PET : TEP 
n  RT : Radiothérapy 
n  VL : Visible Light 
n  SR : Structured Reporting 
n  CT : Comp. Tomo. Scan. 
n  MR : IRM 

n  US : Ultra-Sound (Echo.) 
n  SC : Secondary Capture 
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Who	  needs	  DICOM?	  	  
•  Hospitals,	  clinics,	  imaging	  centers	  and	  specialists.	  By	  purchasing	  

only	  equipment	  and	  informa(on	  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	  informa2on	  
systems.	  DICOM	  conformance	  ensures	  that	  every	  medical	  imaging	  
facility	  is	  a	  poten(al	  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	  worksta(ons,	  
image	  archives).	  	  

•  DICOM	  is	  also	  an	  integral	  part	  of	  Integra(ng	  the	  Healthcare	  
Enterprise	  (IHE),	  	  



Current	  Mobile	  App	  
ecosystem	  in	  health	  

Mobility	  increases	  number	  of	  Silos	  

Mobile	  App	  for	  health	  
professionals	  	  

Pa(ent	  access	  App	  to	  a	  
portal	  (appointments,	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  reminders,	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  access	  to	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  results	  and	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  records).	  

Device	  specific	  cloud-‐
based	  personal	  

health	  management	  
applica(on	  

Interoperability	  challenges	  in	  the	  Deployment	  of	  mHealth	  	  

Specific	  Healthcare	  IT	  
system	  or	  device	  within	  

a	  care	  delivery	  
organiza(on:	  EMR,	  

PACS/RIS,	  etc.	  

Portal	  of	  a	  specific	  
Healthcare	  delivery	  

organiza(on:	  hospital,	  
insurance,	  laboratory,	  

etc.	  

Personal	  health	  
management	  app	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  either	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  stand-‐alone	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  or	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  connected	  
	  	  



Internet	  of	  Things	  



Connec(ng	  Devices	  

www.ihe.net	  	  
  Pa(ent	  Care	  Device	  (PCD)	  Domain	  

  Alert	  Communica(on	  Management	  (ACM)	  
  Device	  Enterprise	  Communica(on	  (DEC)	  
  Implantable	  Device	  -‐	  Cardiac	  Observa(on	  (IDCO)	  
  Point-‐of-‐Care	  Infusion	  Verifica(on	  (PIV)	  
  Rose2a	  Terminology	  Mapping	  (RTM)	  
  Infusion	  Pump	  Event	  Communica(on	  (IPEC)	  	  
  Pulse	  Oximetry	  Integra(on	  (POI)	  	  
  Retrospec(ve	  Data	  Query	  (RDQ)	  	  
  Subscribe	  to	  Pa(ent	  Data	  (SPD)	  	  
  Waveform	  Content	  Module	  (WCM)	  	  

h2p://www.con(nuaalliance.org/	  



Con(nua	  Enabling	  
So|ware	  Library	  



Con2nua	  Domains	  
To	  organize	  its	  work,	  Con(nua	  segmented	  the	  market	  in	  three	  
large	  Domains	  

Living	  Independently	  
Longer	  	  

Wellness	  	  

Manage	  Chronic	  Condi(ons	  	  

People are at the center of everything PCHA does 



Already	  Complete:	  Interfaces	  &	  Standards	  
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Closing	  Remarks	  
•  There	  are	  many	  standards	  needed	  to	  implement	  specific	  
ehealth	  scenarios	  
–  This	  is	  what	  organiza(on	  such	  as	  IHE	  does	  by	  proposing	  its	  
integra(on	  profiles	  and	  technical	  frameworks	  

•  Also	  there	  are	  harmoniza(on	  projects	  and	  ini(a(ves	  so	  
that	  SDOs	  exchange	  views	  and	  cooperate	  amongst	  
themselves	  



QUESTIONS	  ?	  
	  
	  
	  

Karima.bourquard@ihe-‐europe.net	  
Alexander.	  berler@ihe-‐europe.net	  


