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A simple Bio:A simple Bio:

32+ years in IT and Clinical/Biomedical 
Engineering fields

25 of those years in the patient safety, life-support device, 
and medical informatics industries

Since 2000, Academic/research faculty at 
Villanova School of Business
Since 2001, active HIMSS and IHE participant 
while President of the American College of 
Clinical Engineering
Now co-chair of IHE’s Strategic Development 
Committee and IHE’s Patient Care Device 
Domain.
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Presentation GoalsPresentation Goals

What is IHE?
What is the National Healthcare 
Information Network (NHIN)?
How is IHE used to accomplish the NHIN 
goals?

4

IHE Contributors & ParticipantsIHE Contributors & Participants
Sponsored by:

Professional Societies Representing Healthcare 
Segments

RSNA, HIMSS, ACC, ACP, ACCE, AAO, others…
Participants are:

Users - Clinicians, Medical Staff, Administrators, CIOs
Information Systems & Equipment (e.g. imaging) 
Vendors
Consultants
In addition, active liaison with Standards Development 
Organizations  (SDOs)

HL7, DICOM, NCCLS, ASTM, ISO, others
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IHE Organizational Structure MultiIHE Organizational Structure Multi--Domain & MultiDomain & Multi--NationalNational

Participants

contribute

Global Development:
Radiology,
IT Infrastructure,
Cardiology,
Lab, etc.

Delegates

IHE Europe

IHE North 
America

IHE Asia/Oceania

Regional &
National
Deployment

supervises reports

IHE (International) Strategic Development Committee

Sponsors
Co-Chairs Global

Interoperability

IHE Domain-related 
Planning Committee and 

Technical Committee

National Extensions

6

What is a standard?What is a standard?

A definition or format that has been 
approved by a recognized standards 
organization or is accepted as a de facto 
standard by the industry. Standards exist 
for programming languages, operating 
systems, data formats, communications 
protocols, and electrical interfaces.

HIMSS HIT Dictionary 2006HIMSS HIT Dictionary 2006
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Standards are critical but alone are not enoughStandards are critical but alone are not enough

Standards offer generality, ambiguity and Standards offer generality, ambiguity and 
alternativesalternatives
Standard Implementation Guides are Standard Implementation Guides are 
focused on a single standardfocused on a single standard
Increasing complexityIncreasing complexity

IHE provides a uniform process for IHE provides a uniform process for 
implementing multiple standards!  IHE implementing multiple standards!  IHE 
creates new creates new ““Composite Standards,Composite Standards,””
which it publishes as which it publishes as ““Frameworks.Frameworks.””

8

Connecting standards to careConnecting standards to care
Care providers work with vendors to Care providers work with vendors to 
coordinate the implementation of standards coordinate the implementation of standards 
to meet their needsto meet their needs

Care providers identify the key interoperability Care providers identify the key interoperability 
problems they faceproblems they face
Drive industry to develop and make available Drive industry to develop and make available 
standardsstandards--based solutionsbased solutions
Implementers follow common guidelines in Implementers follow common guidelines in 
purchasing and integrating systems that deliver these purchasing and integrating systems that deliver these 
solutionssolutions
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Electronic Health Record 

Cardiology 

 Laboratory 

 Radiology 

Oncology

 Future 
Domains 

 IHE 
IT Infrastructure

17 Integration Profiles 

7 Integration Profiles 

7 Integration Profiles 

1166  IInntteeggrraattiioonn  PPrrooffiilleess  

 Patient Care 
Coordination 

4 Integration Profile 

 
Patient Care 

Devices 

 Pathology
Eye Care

IHE IHE –– Nine Active Domains in 2006Nine Active Domains in 2006
Focused on Enterprise InteroperabilityFocused on Enterprise Interoperability

Close to 200 vendors involved worldClose to 200 vendors involved world--wide, 6 Technical Frameworkswide, 6 Technical Frameworks
51 Integration Profiles, Testing at Connectathons,51 Integration Profiles, Testing at Connectathons,
Demonstrations at major conferences worldDemonstrations at major conferences world--widewide

10

IHE Standards Adoption ProcessIHE Standards Adoption Process

Document Use Case 
Requirements
Document Use Case 
Requirements

Identify available 
standards (e.g. HL7, 
DICOM, IETF, OASIS)

Identify available 
standards (e.g. HL7, 
DICOM, IETF, OASIS)

Develop 
technical 

specifications

Develop 
technical 

specifications

Testing at 
Connectathons
Testing at 
Connectathons IHE 

Demonstrations
IHE 
Demonstrations

Products 
with IHE
Products 
with IHE

Timely access to   
information
Timely access to   Timely access to   
informationinformation Easy to integrate 

products
Easy to integrate 
products
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Interoperability Showcase 2007Interoperability Showcase 2007

Expansion of the Showcase for 2007 is 
expected to include:

Health information exchange with patient care 
devices
Personal health record solutions
Financial and administrative billing systems
Emergency referral systems
Expanded distributed demonstration in a RHIO 
format
Focused tours – international, VIP, media, CIOs, 
congressional members, NHIN, RHIO participants

12

Interoperability Showcase 2007Interoperability Showcase 2007

HIMSS RHIO - Technical demonstration
Featuring the IHE framework enabling standards-based health 
information exchange within and across local, regional, and 
national networks

Clinical scenarios
Focusing on clinician and patient access and information sharing
across the continuum of care
New Directions Life Sciences, Financial and billing transactions

Connectivity with 
Participating vendors booths
Show-wide attendee access at ‘Surf the Web’ kiosks

Focused tours – International, VIP, Congressional
Theater – Education sessions

Ongoing educational sessions focused on IHE, RHIO’s and IHE 
case studies/implementations

www.interoperabilityshowcase.orgwww.interoperabilityshowcase.org
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1 1 -- Distinguish Distinguish ““edgeedge”” HIT systems from HIT systems from 
information exchange infrastructureinformation exchange infrastructure

IHE support for IHE support for RHIOsRHIOs, and community , and community 
Health Information ExchangeHealth Information Exchange

14

2 2 -- Supports multiple architecturesSupports multiple architectures
Centralized, distributed, federated, etc.

Clinic

Hospital Practice

Document Registry

?
Registry Locator

Centralized
Repository

Clinic

Hospital

Practice

Document Registry

Different business models, cost, legacy systems, etc.



Session 115: Providing a Solid Foundation: NHIN 
Project Development and How the IHE Technical 
Framework Accelerates RHIOS

HIMSS 2007, New Orleans
28 February 2007

© 2007 Elliot B. Sloane, Ph.D. All rights reserved.
Page 8

15

3 3 -- Enrich Incrementally, no rip and replaceEnrich Incrementally, no rip and replace

Has been the hallmark of IHE for many years
Think long-term, but specify & implement what is 
needed today
Steal good ideas, learn form others’ mistakes
Listen and collaborate
Reuse, repurpose, and enhance previous Integration 
Profiles
If a clear use case cannot be specified in 6 months, 
and implemented for testing in the next 6 month, 
rethink.

16

HHS Health IT Strategy to create a National HHS Health IT Strategy to create a National 
Healthcare Information Network (NHIN)Healthcare Information Network (NHIN)

The Community serves as the 
hub for identifying breakthrough 
opportunities
CCHIT is developing a 
mechanism for certification of 
health care IT products
HITSP brings together all relevant 
stakeholders to identify 
appropriate IT standards
HISPC is addressing variations in 
business policy and state law 
that affect privacy and security 
NHIN is focusing on 
interoperability pilots starting in 
2006

Healthcare 
Information 
Technology 
Standards 

Panel (HITSP)

Nationwide 
Health 

Information 
Network 

Architecture 
Projects
(NHIN)

The Health 
Information 
Security and 

Privacy 
Collaboration 

(HISPC)

The 
Certification 
Commission 

for Healthcare 
Information 
Technology 

(CCHIT) American 
Health 

Information 
Community
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IHE is part of the US NHIN solutionIHE is part of the US NHIN solution……
In 2005, HHS contracted with ANSI to host the 
Healthcare Information Standards Panel (HITSP)
After a full year of work by 220 independent 
organizations, in 2006, HITSP recommended 
using several IHE profiles for the first year designs

• e.g., using the IHE Laboratory Technical Frameworks
In 2007, the Secretary of Health accepted the 
HITSP recommendations as drafts, and HITSP is 
working on the second year’s designs now.

18

Healthcare Information Technology Healthcare Information Technology 
Standards Panel Standards Panel -- HITSPHITSP

The Community selects breakthrough areas to be 
worked across ONC contracts
The HITSP then charters Technical Committees to 
address each break through 

Identify a pool of standards for a general breakthrough area
Identify gaps and overlaps for a specific context, 
Make recommendations to the HITSP for resolution of gaps 
and overlaps
Develop instructions for using the selected standard for a 
specific context called interoperability specifications
Test the interoperability specifications for using the standard

A call for participation is announced to all HITSP 
members

www.hitsp.orgwww.hitsp.org
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HITSP Recommended StandardsHITSP Recommended Standards

Biosurveillance
ICD-9CM – International Classification of Diseases v. 9 Clinical 
Modifications
ICD-10 CM – Diagnoses and Procedures
IHE-XDS – Integrating the Healthcare Enterprise (IHE) Cross-
Enterprise Document Sharing
IHE-XDS Lab – IHE Laboratory Report Document Sharing
IHE-RFD – IHE Retrieve Form for Data Capture
IHE-PIX – IHE Patient Identification Cross-Referencing
IHE-RAD – XDS-I – IHE Cross-Enterprise Sharing of Images
IHE-NAV – IHE Notification of Document Availability
IHE-XDS-MS – IHE Medical Summary Document Sharing
ISO/TC215 -DTS 25237  - Health Informatics Pseudonymisation
LOINC – Logical Observation Identifiers Names and Codes
NCCLS – National Committee for Clinical Laboratory Standards
RxNorm – National Library of Medicine RxNorm

20

HITSP Recommended StandardsHITSP Recommended Standards

Consumer Empowerment
IHE-XDS – Integrating the Healthcare Enterprise (IHE) 
Cross-Enterprise Document Sharing
IHE-PIX – IHE Patient Identification Cross-Referencing
IHE-PDQ – IHE Patient Demographics Query
Health Level Seven (HL7) CDA R2 – HL7 Clinical Document 
Architecture Release 2
HL7 CCD – HL7 Clinical Document Architecture Release 2 
and ASTM E 2369-05 Standard Specification for Continuity 
of Care Record (CCR)
HL7 v. 2.5
HL7 EHR Systems Functional Model Draft Standard for Trial 
Use (DSTU)
Logical Observation Identifiers Names and Codes (LOINC)
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HITSP Recommended StandardsHITSP Recommended Standards

Electronic Health Record Exchange
IHE-XDS Lab – IHE Laboratory Report Document Sharing
IHE-PIX – IHE Patient Identification Cross-Referencing
IHE-PDQ – IHE Patient Demographics Query
Health Level Seven (HL7) CDA R2 – HL7 Clinical Document 
Architecture Release 2
HL7 v. 2.5
Clinical Laboratory Improvement Amendments (CLIA)
Logical Observation Identifiers Names and Codes (LOINC)
Health Insurance Portability and Accountability Act (HIPAA)
Systematized Nomenclature of Medicine – Clinical Terms 
(SNOMED – CT)
Unified Code for Units of Measure (UCUM)

22

CrossCross--Enterprise Document Sharing (XDS) Enterprise Document Sharing (XDS) 
Standards Used at the Document Content LevelStandards Used at the Document Content Level

Ease of reuse of data (financial, clinical and consumer)

XDS Infrastructure
(Document sources, consumers,

registries, repositories)

XDS Doc Content

•• Medical Summaries   Medical Summaries   
(HL7 CDA/CRS+V3)(HL7 CDA/CRS+V3)

•• Imaging Imaging (DICOM)(DICOM)
•• ECG Reports, ECG Reports, PDFsPDFs
•• Lab, PHR Extract Lab, PHR Extract (CDA)(CDA)
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23XDS Affinity Domain (NHIN sub-network)

Community Clinic

Lab Info. 
System

PACS

Teaching Hospital

PACS

ED Application

EHR System

Physician Office

EHR System

XDS Scenario + use of ATNA & CTXDS Scenario + use of ATNA & CT
Showcased at HIMSS 2006Showcased at HIMSS 2006

PMS

Retrieve DocumentRetrieve Document

Register DocumentRegister DocumentQuery DocumentQuery Document

XDS 
Document 
Registry

ATNA Audit ATNA Audit 
record repositoryrecord repository CT Time serverCT Time server

Record AuditRecord Audit
EventEvent

MaintainMaintain
TimeTime

MaintainMaintain
TimeTimeRecord AuditRecord Audit

EventEvent

Maintain TimeMaintain Time
Provide & Register Docs

Record AuditRecord Audit
EventEvent

XDS 
Document 
Repository

XDS
Document 

Repository

SecuredSecured MessagingMessaging

24XDS Affinity Domain (NHIN sub-network)

Community Clinic

Lab Info. 
System

PACS

Teaching Hospital

PACS

ED Application

EHR System

Physician Office

EHR System

XDS Scenario + use of PIX & PDQXDS Scenario + use of PIX & PDQ
Showcased at HIMSS 2006Showcased at HIMSS 2006

A87631

PACS

L-716

Affinity Domain Patient 
Identity Source

M8354673993

Retrieve DocumentRetrieve Document Provide & Register Docs

Register (using Pt ID)Register (using Pt ID)Query Document (using Pt Id)Query Document (using Pt Id)

Patient Identity Feed

Document 
Registry

14355M8354673993

L-716

A87631

Patient Identity Feed

PIX 
Query

PIX 
Query

Patient Identity Feed

Patient Identity XRef Mgr Patient Identity FeedPDQ Query to Acquire Affinity Domain 
Patient ID

M8354673993

A87631L-716

M8354673993

XDS 
Document 
Repository

XDS
Document 

Repository

ATNA Audit ATNA Audit 
record repositoryrecord repository CT Time serverCT Time server
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National Network ANational Network A

NonNon--IHE IHE 
National National 
EHREHR

Cross Community Cross Community 
BridgeBridge

CrossCross
CommunityCommunity
BridgeBridge

CrossCross
CommunityCommunity
BridgeBridge

Community Community 
SearchSearch
ServiceService

National or Regional National or Regional 
Networks not required to be Networks not required to be 
IHEIHE--basedbased
Mapping to & from IHE Mapping to & from IHE 
Transactions performed by Transactions performed by 
XX--Community bridgesCommunity bridges
Mapping practical as most Mapping practical as most 
European projects  use European projects  use 
variants of structured variants of structured 
document sharingdocument sharing

National Network CNational Network C

IHE based SubIHE based Sub--NetworksNetworks

XDS Affinity Domain (NHIN sub-network)

IntegratedIntegrated
DeliveryDelivery
NetworkNetwork

CommunityCommunity
Locator serviceLocator service

NonNon--IHE SubIHE Sub--NetNet

IHE TransactionsIHE Transactions
(future)(future)

What communities haveWhat communities have
specific attributres?specific attributres?

National or Regional  National or Regional  
Network BNetwork B

Acute Care 
(Inpatient)

PCPs and Clinics 
(Ambulatory)

Long Term Care

Other Specialized Care
or Diagnostics Services

Document Registry

Document
Repository

Longitudinal Record
as used
across-encounters

Lateral Exchange and nonLateral Exchange and non--IHE DomainsIHE Domains
From Cross Community Information Exchange White PaperFrom Cross Community Information Exchange White Paper

Acute Care 
(Inpatient)

PCPs and Clinics 
(Ambulatory)

Long Term Care

Other Specialized Care
or Diagnostics Services

Document Registry

Document
Repository

Longitudinal Record
as used
across-encounters

Acute Care 
(Inpatient)

PCPs and Clinics 
(Ambulatory)

Long Term Care

Other Specialized Care
or Diagnostics Services

Document Registry

Document
Repository

Longitudinal Record
as used
across-encounters

26

Providers and VendorsProviders and Vendors
Working Together to DeliverWorking Together to Deliver

Interoperable Health Information SystemsInteroperable Health Information Systems
in the Enterprisein the Enterprise

and Across Care Settingsand Across Care Settings

http://www.ihe.nethttp://www.ihe.net
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More Resources More Resources -- www.ihe.netwww.ihe.net
Frequently Asked QuestionsFrequently Asked Questions
Integration Profiles in Technical Frameworks:Integration Profiles in Technical Frameworks:
Examples:Examples:

CardiologyCardiology
IT InfrastructureIT Infrastructure
LaboratoryLaboratory
Patient Care CoordinationPatient Care Coordination
Patient Care DevicesPatient Care Devices
RadiologyRadiology

Connectathon ResultsConnectathon Results
Vendor Products Integration StatementsVendor Products Integration Statements
Participation in Committees & ConnectathonsParticipation in Committees & Connectathons

28
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Elliot B. Sloane, Ph.D. Elliot B. Sloane, Ph.D. -- To find me, just Google me!To find me, just Google me!
Villanova School of BusinessVillanova School of Business
www.homepage.villanova.edu/ebsloane www.homepage.villanova.edu/ebsloane 
ebsloane@villanova.eduebsloane@villanova.edu


