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Manager
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Sharing EHRs Patier}t C;re XDS—MS Register DOCUI‘Flent Repository
coordination document set /Registry
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. stab .IS . .e. CONLINUILY an Laboratory Test Results —Order Filter
integrity of clinical Laboratory .
. Scheduled Workflow  management —Automation Manager
Laboratory testing
Viewing high quality ECG's from Cardiology BCG Retrieve ECG Document Repository

access point

/Registry
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Cross-Enterprise
Document Sharing

Registration, distribution
and access across health
enterprises of clinical
documents forming a
patient EHR

Retrieve Information
for Display

Personnel White page
Access to workforce

Access a patient’s

clinical information and
documents in a format

Query

Patient Demographics

ready to be presented
to the requesting user

Patient Identifier
Cross-referencing for

Map patient identifiers
across independent
identification domains

MP1

\i

Audit Trail & Node
Authentication

Centralized privacy
audit trail and node

Applications

Synchronize multiple
applications on a desktop to
the same patient

Patient Synchronized

authentication to create

a secured domain

Y

Consistent Time
Coordinate time across
networked systems

Enterprise User
Authentication

Provide users a single name
and centralized authentication
process across all systems

Fig. 2. IHE IT Infrastructure 9 Integration Profiles

Patient
Information
Reconciliation

Reconcile
Worklists,
Status, and data
objects for
Patients and
demographics
change

Scheduled Workflow

Admit, Order. Schedule

Charge
Posting

Groupad Workflow
Procedures
Manage
worklists,
track status, Tl
perform & np‘raorlzgdilr:t:::la‘:;::l Manage worklists, track
notify status, perform & notify

acquisition

Presentation of

subsets from a multi-
procedure acquisition

Post-Processing

image processing & CAD

Reporting
Workflow

Manage worklists, track
status, perform & notify

diagnostic reporting

Collect and post
timely billable
procedure
details

related steps for viewing & reporting steps steps

NM Image Consistent Evidence Key Image Simple Image
create Presentation Documents Notes and Numeric
store, of Images Reports
manage,
retrieve & Create, store, Create, store,
use Creat o manage, retrieve Create, store, Create, store, manage, retrieve
images el LGy &use objects for manage, retrieve manage, retrieve | |&use simple

manage, retrieve
&&use NM image
objects

hardcopy and
softcopy grayscale
presentation states

&use objects to
record study
evidence

&use objects to
flag significant
images

diagnostic
reports with
optional image

Access to Radiology Information
consistent access to images and reports

Portable Data for Imaging

consistent access to images and reports on CD Media

Fig. 3. Diagram of IHE Integration Profiles in the Radiology
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|Patient Registration[RAD-1]
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tModality PS in Progress[RAD-6]
tModality PS Completed[RAD-7]
tCreator PS in Progress[RAD-20]
tCreator PS Completed[RAD-21]

Order Placer ]

|Procedure Scheduled[RAD-4]

tlmage Availability Query[RAD-11]
|Procedure Updated[RAD-13]

tPerformed Work Status Update[RAD-42]
|Performed Work Status Update[RAD-42]
TInstance Availability Notification[RAD-49]

|Creator PS in Progress[RAD-20]
|Creator PS Completed[RAD-21]

Performed
Procedure
Step Manager

—Modality PS in Progress[RAD-6]
—Modality PS Completed[RAD-7]
—Creator PS in Progress[RAD-20]

«—Modality PS in Progress[RAD-6]
«—Modality PS Completed[RAD-7]

—Creator PS Completed[RAD-21] Commitment[RAD-10] 1

( Image
Eviden r r n
l dence Creato Display
Storage
Commitment |Creator Images |Query Images[RAD-14]
[RAD-10] | Stored[RAD-18] |Retrieve Images[RAD-16]
Image Image
Manager Archive
Storage

TModality Image Stored[RAD-8]

Acquisition

«—Query Modality Worklist{fRAD-5]

Modality

Fig. 4. Scheduled Workflow Diagram of Radiology Image TF Rev.7

Table 2. IHE Integration Profiles based on DICOM

oA 2004 =R AMNFT S FHo = HL79| =
3]

ul

IHE Profiles

DICOM SOPs

g Ag ARlE B L 54, nekslel @99 HLT

Consistent Presentation of Images Grayscale Presentation State

Ak ALslel Ak
HL7-2 ANSI(American National Standards Institute)

Simple Image and Numeric Report Structured Reporting

7} Q153 AR EEo R AN HES] TREZS A

Key Image Note
Document

Key Object Selection

Aeke EEI olagRAsY AU, GA, B S

Fow THE EF A, ML % e EE AL 2

Post—Processing Workflow and

Reporting Workflow and PPS

General Purpose Worklist

=y

Aol % 7 ouE A Qo HL7S 1S0¢]

OSI(Open System Interconnection) Z=ZRd Fol|A

Evidence Documents
etc.

Mammo CAD, Chest CAD,

9ol 3-8 AlF(Application Layer)<S &v|shH, 7415

2. HL7
JEAnRE Sl te] @77k Ha gl
o ARARIRS BET AR Fu)

TA7F vhEaL, BRI AR RFEE 89
FAlol we g Ve NRAgR A

AAIA D

sage] Pare] Fujeld, #7b A9le] AuAna
Bo 9% masle o] Waslar) me )

o] &8 AT w4 UE g, 3l Adg, &) A&

S 242 gelstn lom, HLTAN Akt /50R

oje} o] WHEGIE 1E)al thekgh s AHA|AE ]
AEAZE flsto] Al=gIRe] AR dES Hgh 284
A o] o= Fefota, AFELFE HASSHE T WS S
WA o] 2 3, oMIE FAl(Loosely coupled event—driven)

ZREIE AR g9E HH dEo] Hrh

HL7 ¥ 2.5% & 157] A(Chapter)o.2 T,
470¢] F-=(Appendix)©] HF-Eo] Stk 27l = w4
Aol] A-8¥= AvkAQl 123} dlolE] Blels st

R



WAbA 714348k Vol. 31, No. 1, 2008

A YA dojui= dET BT EfA oMIE
(Trigger Events)E tido= A

s gh= EYA oMIEE Aofstal 7} EA o]
HIEo) A A}gal= HAIA] Gol& AAgH.

HL7¢] 7] 5= Eg|A o|flER sl o] 9] A
A2 FAE AL wAAIE Sl o] AlaHER 53
W, AadE: oo R A= AlSH et
(Fig. 5). AIZHEE FAsI= HlolE Bl AlaHE
o] a9l 8agl Hret 1:1 tigsi, AaHNESE doly
ERje] Fdoletar g = Qrk HlolE ERYS thA] &9
84 AFXUES 7, o] HEXHUES EA me} t
T 2 53} dolE BfYo= FaEeith HL79] dge |
oA BAsR= BE AE(YEY, AW, 7= )l
oiste] HwIAA] AGolstal, o)n 63%7} HhAg Ale] sl
NAE BAste] Agahs Fxoltk?,

1 Trigger Event (Real World Event) ‘

1 Message | | H

|
|
| ssaen @000

1 Field ‘ ‘ 1 Field

| IGED | (1:1) i

‘ 1 Datatype ‘ ‘ 1 Datatype

Simple or Campaalla | Refer to Table
Datatype — R

Fig. 5. Architecture of HL7
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(Foundation Documents)®} =91 #A](Domain Docu-
ments)Z AT} FEEAl= HL7 Introduction,
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‘ Requirements Analysis Solution Design and Implementation
Use Case 1
Analysis *‘ k i '
L} \ A,
‘ PR Design 1™ “pegign Spocification
L |
v 1 ' ll Implementation
Use Case Ref I i Hi: hical Technol
Model Information Model Descripti pecificati
(UCh) Model(RIM) (IM) (HMD) (ITS)

H \H, ﬂ/

-,

Reference Model Repository

Fig. 6. HL7 Message Development Framework Process
Model

L«

Use Case Model
A
Domain Interaction Model
Inforamtion

Maodel

Reference
nformation Mode

S
Mossage Maossage Object
Information Model Diagram
. . .
Description I./ l Elemant Dofinition

HL? HL? —
Message P y— =1

Parsing ~_DATA

HL7-Conformant Application

Fig. 7. Creation of Message Specification and Messages

ITs

Mossage
Instance

Implementation
Technology
Specification

Creation

HL7-Conformant Application
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1 2 : history : CompoundHx 1]0.7 0.*
~ e _comppsite | Subject_class DE\S inclydes
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description : DescripfiveText 0.t naree 0.1 1 = o i 0.1 Z ‘ =
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Fig. 8. Diagram for Message Design of Information Model
3. ASTM
Table 3. Standards of Technical Committee
Subcommittee Referenced Documents Keywords
Standard Guide for View of Emergency Medical Care in the .
E31.04 : Emergency Medical Care
Computer—Based Patient Record gency
E31.05 Standard Guide for Rapid Prototyping of Computerized Systems Database development,
Rapid prototyping(RP)
E31.15 Standard Specification for Healthcare Document Formats Healthcare document
E31.19 EHR Contents and Structure Clinical information systems
Standard Specification for Authentication of Healthcare Information Cryptography,
E31.20 Using Digital Signatures key recovery,
: Security and Privacy security framework
: SRV : access control
E31.25 Healthcare Data Management, Security, Confidentiality, and Privac STy :
g ! ¥, L0 ¥, ¥ communications security
Clinical specialties,
E31.28 Electronic Health Records Clinical warnings,
Laboratory results,
Standard Terminology for Healthcare Informatics e
E31.35 . : Health Classification
. Healthcare Data Analysis
E31.90 Executive
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HL7? Ver. 2.5 HL7 Ver. 3

Foundation Documents
/Domain Documents

I
Table Hl)slatype H Segment m

—CDA | ’ |
: .UCM, IM, HMD, ITS | —Integration Profiles
) Closses definition(Based IHE)

-Impler

—References —Localization
—167 HL7 Table «Extension
— 89 Datatype +Subset

| —+155 Segment —Replacement

gy

|| Specifications
|

IHE)
|
.

| Standards Integration |

Fig. 9. Integration of Health information

Table 4. Suggestion of HL7 Integration

Software Venders Healthcare Providers

Decide HL7 V3 in current

HL7 V3's use of XML 5% .
environments

HL7 V3 %= ¥9 2 74
AdE o]~ Q-

Mapping between HL7 V2
and V3

Review the HL7 RIM/Data model HL7 V3 interface cost
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The Trends and Prospects of Health Information Standards
. Standardization Analysis and Suggestions

Chang—Soo Kim

Department of Radiological Science, College of Health Sciences, Catholic University of Pusan

Ubiquitous health care system, which is one of the developing solution technologies of IT, BT and NT,
could give us new medical environments in future. Implementing health information systems can be
complex, expensive and frustrating. Healthcare professionals seeking to acquire or upgrade systems do not
have a convenient, reliable way of specifying a level of adherence to communication standards sufficient
to achieve truly efficient interoperability. Great progress has been made in establishing such
standards—DICOM, IHE and HL7, notably, are now highly advanced.

IHE has defined a common framework to deliver the basic interoperability needed for local and
regional health information networks. It has developed a foundational set of standards—based integration
profiles for information exchange with three interrelated efforts. HL7 is one of several ANSI—accredited
Standards Developing Organizations operating in the healthcare arena. Most SDOs produce standards
(protocols) for a particular healthcare domain such as pharmacy, medical devices, imaging or insurance
transactions. HL7's domain is clinical and administrative data. HL7 is an international community of
healthcare subject matter experts and information scientists collaborating to create standards for the
exchange, management and integration of electronic healthcare information. The ASTM specification for
Continuity of Care Record was developed by subcommittee E31.28 on electronic health records, which
includes clinicians, provider institutions, administrators, patient advocates, vendors, and health industry.

In this paper, there are suggestions that provide a test bed, demonstration and specification of how
standards such a IHE, HL7, ASTM can be used to provide an integrated environment.

Key Words : Health Information Standards, Interoperability, HL7, THE, ASTM, DICOM
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