Practical aspects to realize data transfer between a patient
administration mastersystem and clinical subsystems using
ProtoGen/HL7
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1 Introduction

At the MedizinischekinrichtungerBonnthe modulelS-H of SAPR/3 is usedfor patientadministrationNow
the new and updateddemographicand visit information (admission,dischage, transfer;called ADT mes-
sagesyegardingall patientsareenterednto |S-H. Every patientgetsa persistentniqueidentificationnumber
to which all patientinformationis subordinated.

Theavallability of the ADT informationmakesthetransmissiorof any patientinformationfeasible;e.g.,for
sendingan orderto a laboratory getting backthe resultreportor admittinginformationand medicalimages
iInsidea PACS.

2 Methods

2.1 Communication server e*gate

To eliminatecustominterfacedesignandreducecostswe decidedto useHL7 — an applicationprotocolfor
electronicdataexchangan healthcareenvironmentq1, 2]. Dueto the plannedntroductionof DRG’s In Ger
mary HL7 version2.3wasselectedSAP R/3 only supportdHL7 in version2.1. Thereforethe communication
sener getsthe ADT messagesn HCM — a proprietaryconnectiornprotocolof SAP R/3 —andconvertsit into
the currentHL7 version2.3. Datafiltering andtransformatiorof the HCM messages performedby a com-
municationsener (e*gate 3.6.2from STC). IS-H offers over seventy eventswhich we convert into fifty-one
HL7 events.We have to decidewhich of the eventsincludethe significantinformationfor the externalsystem.
For example,for anoutpatientvisit 1S-H createghreedifferentevents:

NP0100 open demographic patient infor mation
NP4000 open case
NP4110 outpatient visit

The communicationsener only recogniseghe NP4110 event and corvertsit to a A0O4 messageT he pilot
Interfaceto the subsystenof the HNO-KIinik [6] supportshe messagebstedbelow:

Description HCM-Event HL7-Event| Description HCM-Event HL7-Event
admissionnpatient NP11I0 AO01 updatetransfer NV12I0 A08
admissionnpatient/shorform NV0410 AO01 updateoutpatientvisit NP4210 A08
admissionnpatient/emegencg NVO710 AO01 updateoutpatientvisit/shortform NV45I10 A08
Transfer NV11I0 A02 updateoutpatientvisit/emegeng NV48I0 A08
Dischage NP9710 A03 updatedischage NP98I0 A08
outpatientvisit NP4110 A04 updateadmissionnpatient NP1210 A08
outpatientvisit/shortform NP4410 A04 updateadmissioninpatient/emegeny NVO08IO A08
outpatientvisit/emegeng NP4710 A04 updateadmissionnpatient/shorform NVO05I0 A08
changeanoutpatiento aninpatient NWFASI A06 canceladmissionnpatient NP121S All
changeanoutpatiento aninpatient/shorform NWFAKI A06 canceltransfer NV121S Al2
changeanoutpatiento aninpatient/emageny NWFANI A06 canceldischage NP98IS Al3
changeaninpatientto anoutpatient NWFSAI  A07 canceloutpatientvisit NP421S All
changeaninpatientto anoutpatient/shoform  NWFSKI  A07 meige patient- internallD NP0600 A40
changeaninpatientto anoutpatient/emeyenyy NWFSNI  AQ7

A HL7 messageonsistf severalsggmentsasshown in thefollowing samplemessagéor theadmissiorof
anoutpatientvisit:

MSH|™\&|ISH|0001|||19990927161439||ADT"A01]|1999092716151
EVN|A04|19990926153853||P
PID]||03021168"2"||LangenbergStefan™ "|Lange
NK1|1|Langenberg Julius|” ISH|Bennauerstr.
PV1]|0|00000451™00000004|[[I111HH11IN]]|02025617" 7"
DG1|1||471.8"Sonstige Nebenhohlenpolypen”9|||ED
IN1|1||0004612031|A0OK Rheinland  Bonn|Heisterbacherhofstr.

90164|P|2.3||INE|NE|DE

nberg|19670221|M|||Bennauerstr.
247Bonn"53115"DE|"PH
[T 999

24"Bonn"53115 DE]|
0926153853

47 Bonn™53111°DE|| {11

Eachsegmentis definedby threelettersto representts type, suchasPID (patientidentification).Segments
arecomposeaf fieldswhich maybefurthersubdvided by components:

Message Segments Fields Components
MSH
internal PAT ID )
family name
EVN :
patient name
given name
PID -
mother’s m. name
suffix (JR)
A0l NK1 _
date of birth
prefix (Dr.)
PV1
sex
IN1

A specialtyof IS-H is the possibility of extensve customizing.Thereforewe have to transforma lot of dif-
ferentattributesin userdefinedtablesfor similar datafields. For examplethe EVN segment— usedto transfer
necessaryrigger eventinformationto receving applications- containsin onefield the reasonfor the event.
For an outpatientvisit IS-H offers the possibility of forty reasonsTo minimize the expenseof maintenance
we decideto adoptall attributesasa string. However, the meaningof the attributeshasto be forwardedto the
manager®f thesubsystems new attributesareadded.

2.2 ProtoGen/HL?7

Existing subsystemsganbe equippedwith a HL7 interfaceusingthe classlibrary ProtoGen/HL75] written
In GNU C++. Thesourcecodeof this library is freely availableunderthe GNU-copyright. Thelibrary defines
distinctclassedor data-typesseggmentsandmessagesf HL7:

Message Segment Field

cl ass PIDseg : public Segment class PNtyp : public Conposite

class HEMNVESSEGE:

ublic SegStruc { :
P ) publi c: publi c:
publ i c: Sltyp SetldPatld; STtyp FamName;
MSHseg MesHea; CKtyp Patl dExt|d; STtyp G venNane;
1. .. //patient id (internal id) STtyp M dl ni Or Nane;
repfiel d<CKtyp> Patldlntld; STtyp Suf; //suffix
}; STtyp AltPatld; STtyp Pre; /[/prefix
/] pati ent nanme STtyp Deg; //degree
PNt yp Pat Name; ...
cl ass EvnMessage: /I nmot her’s mai den nane
public ﬁ STtyp Mot SMai Nane; };
{ [/ date of birth
publ i c: TStyp DateOf Birt h;
EVNseg Event Type; '] sex
[l ... SexCode Sex;
repfi el d<PNtyp> Pat Al i as;
}i / [ addr ess

repfiel d<ADtyp> Pat Add;
| Dt yp CouCode;
repfiel d<TNt yp> PhoneNunHone;

class ADT_AO1nsg: repfi el d<TNt yp> PhoneNunBus:

public EvhMessage

{ STtyp LanPat;
public: Mar St at usCode Mar St at us;
/I patient identification ...
Pl Dseg Pat | de; _
/| next of Kin b

repstruc<NKlseg> Next Of Ki n;
/[ patient visit

PVlseg PatVisit;

/[ patient visit-add.inf.
PV2seg Pat Vi sit Addl nf;
...

b

With this library HL7 interfaceapplicationscanbe built which parseHL7 messagesn the input andinteract
with a subsystentatabas®n the outputsideusinga natve databasenterfaceor ODBC. The currentversion
1.3 of ProtoGen/HL7implementsthe completeHL7 2.2 standardSincethe HL7 2.3 standards not already
supportedoy ProtoGen/HL the sourcecodehasto be extendedn orderto be capableto parse2.3 messages.
Especiallythe ADT-A40 messagéor patientdatamerging hadto beaddedo thelibrary.

We chosdLinux asoperatingsystenplatformfor theHL7 interfaceapplication Standard?Chardwarecanbe
usedfor Linux whichis alsoGNU copyrighted.FurtherLinux supportsalot of networking standard$TCP/IR
IPX andothers),thus a simpleintegrationinto heterogeneoudnix/\Windows environmentsis possible.The

HL7 messagesre transferredfrom the communicationsener to the Linux HL7-gatevay by usingthe ftp
protocol.TheHL7-gatavay Is actingasftp sener:

_
.

Sub-
system 1

Sub-
system 2

S

Server LAN Backbone LAN
SAP R/3 HCM o HL7 2.3 HL7 Subsystem
DB-Server Transceiver . FTP Gateway DB

Theuseof securesocletshellcopy scp insteadof theftp-protocolis intendedor thefuture.In additionto the
pilot Linux HL7-gatevay two additionalgatevaysarerunningin testmodeat thistime.

3 Discussion

Supplyingtheclinical subsystemwith ADT messageandaswell with auniguepatientidentificationnumber
allows a communicationtransferbetweendifferent hardware and applicationsystems.This ensureghat all
systemsaretalking aboutthe samepatient.Multiple patientdataacquisitionis no longernecessaryrhis fact
IS especiallymportantto guarante@ high level of quality in ahealthcareystem.

Thetransformatiorof HCM to HL7 implicatesthelossof someinformation.For examplethe postaladdress
of theadmittingandconsultingdoctoris transmittedoy HCM, but notby HL7, becausédL7 lacksanaddress
field in PV1thepatientvisit sggment.

Althoughsometime hasbeenspentto modify the ProtoGen/HLdibrary andto build aninterfaceapplication,
time andmone/ canbesavedby interfacingsubsystemsia HL7 to 1S-H, insteadof building specialinterfaces
for eachsubsystenon the communicatiorsener.
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