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1 Introduction

At theMedizinischeEinrichtungenBonnthemoduleIS-H of SAPR/3 is usedfor patientadministration.Now
the new and updateddemographicand visit information (admission,discharge, transfer;called ADT mes-
sages)regardingall patientsareenteredinto IS-H. Everypatientgetsapersistentuniqueidentificationnumber
to which all patientinformationis subordinated.

Theavailability of theADT informationmakesthetransmissionof any patientinformationfeasible;e.g.,for
sendingan orderto a laboratory, gettingbackthe resultreportor admittinginformationandmedicalimages
insideaPACS.

2 Methods

2.1 Communication server e*gate

To eliminatecustominterfacedesignandreducecostswe decidedto useHL7 – an applicationprotocol for
electronicdataexchangein healthcareenvironments[1, 2]. Dueto theplannedintroductionof DRG’s in Ger-
many HL7 version2.3wasselected.SAPR/3only supportsHL7 in version2.1.Thereforethecommunication
server getstheADT messagesin HCM – a proprietaryconnectionprotocolof SAPR/3 – andconvertsit into
thecurrentHL7 version2.3.Datafiltering andtransformationof theHCM messagesis performedby a com-
municationserver (e*gate3.6.2from STC). IS-H offers over seventy eventswhich we convert into fifty-one
HL7 events.Wehave to decidewhichof theeventsincludethesignificantinformationfor theexternalsystem.
For example,for anoutpatientvisit IS-H createsthreedifferentevents:

NP0100 open demographic patient information
NP4000 open case
NP41I0 outpatient visit

The communicationserver only recognisesthe NP41I0event andconverts it to a A04 message.The pilot
interfaceto thesubsystemof theHNO-Klinik [6] supportsthemessageslistedbelow:

Description HCM-Event HL7-Event Description HCM-Event HL7-Event
admissioninpatient NP11I0 A01 updatetransfer NV12I0 A08
admissioninpatient/shortform NV04I0 A01 updateoutpatientvisit NP42I0 A08
admissioninpatient/emergency NV07I0 A01 updateoutpatientvisit/shortform NV45I0 A08
Transfer NV11I0 A02 updateoutpatientvisit/emergency NV48I0 A08
Discharge NP97I0 A03 updatedischarge NP98I0 A08
outpatientvisit NP41I0 A04 updateadmissioninpatient NP12I0 A08
outpatientvisit/shortform NP44I0 A04 updateadmissioninpatient/emergency NV08I0 A08
outpatientvisit/emergency NP47I0 A04 updateadmissioninpatient/shortform NV05I0 A08
changeanoutpatientto aninpatient NWFASI A06 canceladmissioninpatient NP12IS A11
changeanoutpatientto aninpatient/shortform NWFAKI A06 canceltransfer NV12IS A12
changeanoutpatientto aninpatient/emergency NWFANI A06 canceldischarge NP98IS A13
changeaninpatientto anoutpatient NWFSAI A07 canceloutpatientvisit NP42IS A11
changeaninpatientto anoutpatient/shortform NWFSKI A07 mergepatient- internalID NP0600 A40
changeaninpatientto anoutpatient/emergency NWFSNI A07

A HL7 messageconsistsof severalsegmentsasshown in thefollowing samplemessagefor theadmissionof
anoutpatientvisit:

MSH|ˆ˜\&|ISH|0001|||19990927161439||ADTˆA01|1999092716151 90164|P|2.3|||NE|NE|DE
EVN|A04|19990926153853||P
PID|||03021168ˆ2ˆ||LangenbergˆStefanˆˆˆˆ|Lange nberg|19670221|M|||Bennauerstr. 24ˆˆBonnˆˆ53115ˆDE| ...
NK1|1|LangenbergˆJulius|ˆˆISH|Bennauerstr. 24ˆˆBonnˆˆ53115ˆDE|ˆˆPH
PV1||O|00000451ˆˆˆ00000004|||||||||||||N|||02025617ˆ7ˆ ||K|||K||||||||||||||||||||1999 0926153853
DG1|1||471.8ˆSonstige NebenhöhlenpolypenˆI9|||ED
IN1|1||0004612031|AOK Rheinland Bonn|Heisterbacherhofstr. 4ˆˆBonnˆˆ53111ˆDE||||||||||||||

Eachsegmentis definedby threelettersto representits type,suchasPID (patientidentification).Segments
arecomposedof fieldswhichmaybefurthersubdividedby components:

A01

MSH

EVN

PID

NK1

PV1

IN1

...

...

internal PAT ID

patient name

mother´s m. name

date of birth

sex

family name

suffix (JR)

prefix (Dr.)

Message Segments Fields Components

given name

A specialtyof IS-H is thepossibilityof extensive customizing.Thereforewe have to transforma lot of dif-
ferentattributesin user-definedtablesfor similar datafields.For exampletheEVN segment– usedto transfer
necessarytriggerevent informationto receiving applications– containsin onefield the reasonfor theevent.
For an outpatientvisit IS-H offers the possibility of forty reasons.To minimize the expenseof maintenance
we decideto adoptall attributesasa string.However, themeaningof theattributeshasto beforwardedto the
managersof thesubsystemsif new attributesareadded.

2.2 ProtoGen/HL7

Existing subsystemscanbe equippedwith a HL7 interfaceusingthe classlibrary ProtoGen/HL7[5] written
in GNU C++.Thesourcecodeof this library is freely availableundertheGNU-copyright. Thelibrary defines
distinctclassesfor data-types,segmentsandmessagesof HL7:
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With this library HL7 interfaceapplicationscanbebuilt which parseHL7 messageson theinput andinteract
with a subsystemdatabaseon theoutputsideusinga native databaseinterfaceor ODBC.Thecurrentversion
1.3 of ProtoGen/HL7implementsthe completeHL7 2.2 standard.Sincethe HL7 2.3 standardis not already
supportedby ProtoGen/HL7thesourcecodehasto beextendedin orderto becapableto parse2.3messages.
EspeciallytheADT-A40 messagefor patientdatamerginghadto beaddedto thelibrary.

WechoseLinux asoperatingsystemplatformfor theHL7 interfaceapplication.StandardPChardwarecanbe
usedfor Linux which is alsoGNU copyrighted.FurtherLinux supportsa lot of networkingstandards(TCP/IP,
IPX andothers),thusa simple integration into heterogeneousUnix/Windows environmentsis possible.The
HL7 messagesare transferredfrom the communicationserver to the Linux HL7-gateway by using the ftp
protocol.TheHL7-gateway is actingasftp server:

SAP R/3

DB-Server

Subsystem

DB

Backbone LANServer LAN

FTP

HCM

HL7 2.3

Sub-
system 1

Sub-
system 2

HCM

Transceiver
e*gate

Gateway
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Theuseof securesocketshellcopy scp insteadof theftp-protocolis intendedfor thefuture.In additionto the
pilot Linux HL7-gateway two additionalgatewaysarerunningin testmodeat this time.

3 Discussion

Supplyingtheclinical subsystemswith ADT messagesandaswell with auniquepatientidentificationnumber
allows a communicationtransferbetweendifferenthardwareandapplicationsystems.This ensuresthat all
systemsaretalking aboutthesamepatient.Multiple patientdataacquisitionis no longernecessary. This fact
is especiallyimportantto guaranteea high level of quality in ahealthcaresystem.

Thetransformationof HCM to HL7 implicatesthelossof someinformation.For examplethepostaladdress
of theadmittingandconsultingdoctoris transmittedby HCM, but not by HL7, becauseHL7 lacksanaddress
field in PV1 thepatientvisit segment.

Althoughsometimehasbeenspentto modify theProtoGen/HL7library andto build aninterfaceapplication,
timeandmoney canbesavedby interfacingsubsystemsvia HL7 to IS-H, insteadof building specialinterfaces
for eachsubsystemon thecommunicationserver.
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[6] H. Reucher, R. Rödel,Th. Breuer, A. Przewodnik andC. Herberhold,KlinikeigeneEntwicklungeinesInformationsystemsfür die BonnerHNO-Klinik: KonzeptionundEinsatzder 1. Stufeim ambulanten,diagnostischenund
operativenBereich. In: M.P. Baur, R. Fimmers,M. Blettner(eds.),MedizinischeInformatik,BiometrieundEpidemiologie– GMDS ’96. MedizinVerlagMünchen,1997,pp.39-43.


