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Requirements of Laboratory
(CITI Lab Pakistan)

o CITI Lab is renown lab in Pakistan, having
various collection points in different cities.

o Main requirements of CITI lab is to exchange
information of;
o Test Orders
o Test Results
o The exchange of these messages occurred;
e Within the collection point and main Lab
* With other reference labs
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Current Problems of CITI Lab

#' &) Mailing charges is cost overhead.
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Deliveries of reports are often delayed that leads to

J patient dissatisfaction.

Lack of reliable delivery of reports: report results

9 are dictated via phone which are often error prone.

Manual entry at sender and receiver side is time

9 consuming.

Customers will not ready to attend the lab due to

#) not entertainment of urgent reports, which need

outer lab communication.




Use Cases For Lab HL7 Interfaces
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Mapping of Requirements to HL7 Messages

oThe Messages required are;
o Test Order Messages
» Test Result Messages

oDomains of HL7

e Test order and Test result Messages -> Lab
Domain




TEST RESULTS <-> RESULT EVENT RMIM

0.." annotation
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<<ActRelationship>>
Subject2

E&typeCode : String = SUBJ
E&contextControlCode : CS = AN

<<Obsenvation>>
ObservationEvent

| TEST RESULTS <-> RESULT EVENT RMIM

-/ EclassCode : String = OBS
E8moodCode : String = EVN

E85contextConductionind : BL = false
EJseperatableind : BL = false

E8sequenceNumber : INT

<<Act>>
Annotation
E5classCode : String = ACT
E¥moodCode : String = EVN
E5code : CE = AnnotationType
E8text : ST
[EstatusCode : CS = completed

E ESbirthTime : TS
&5 BS<<BAG>> addr : AD

[E8statusCode : SC = Completed

B¥class = .
. value : ANY
L moodCo —

<<ActRelationship>>
ReferenceRange

Ko——

E&typeCode : String = REFV

& contextControlCode : String = ON
E5contextConductionind : BL = false
E8sequenceNumber : INT

- Bcode : CD = ObsenvationType &typeq
St?lfzs_ci EH<<SET>> InterpretationCode : CE | &iconte
&¥code : C

E%sequenceNumber : INT

Person

B5<<SET>> InterpretationCode<>C...

E¥classCode : String = PSN

E8<<BAG>> name : EN
BE<<SET>> 1d : I

E5<<BAG>> telecom : TEL
EZadministrativeGenderCode : CE

B8 determinerCode : String = INSTANCE

<<ActRelationship>>
InFullfillmentOf2

ZAY

<<Observation>>
InterpretationRange
E¥classCode : String = OBS
E8moodCode : String = EVN.CRT

E&typeCode : String = FLFS

—_

¢ EBsequenceNumber : INT

d B contextControlCode : CS = ON
E85contextConductionind : BL = false

<Particip
DataEn

EBvalue : ANY

ode : ST

E&InterpretationCode : CE
e>>
tControlCode : ST = C... Reagent

—_

BH<<SET>>1d: Il

EfnoteText : ST

BP<<SET>>1d: Il

- ext : ST &5classCode : ST = MANU
= n TS
! [ T
| \V | me E¥modeCode : @ <<ActRelationship>>
Precondition
Rerson 2 -
: : E&typeCode : String = PRCN
@llclassCode : 68 g = P E¥contextControlCode : String = ON
E5determinerCdde : String = INSTANC... . ContextConductionInd - BL = true
|BH<<BAG>> name : EN Devi BB equenceNumber : INT >>
<<Participation>> << <<Act>> 5Code : ST 4 d ' ent
Author <<Role>> Assig PlacerOrder rminerCode — . MMAT
- String = B . T>>1d: 1l & i . QT=i
BtypeCode : String = AUT PeeteneAETH Code : {BfclassCode : String =ACT = 7" ©\ ¢ gggzﬂﬁgg%de BV -
&time : TS AR e — ~T>> Id |BSmoodCode : String = RQO ) : v '
BcontextControlCode : CS = OP | | | BsclassCode : String = ASSIGNED areName : SC

<<Observation>>
Criterion

E8classCode : String = OBS
E¥moodCode : String = EVN.CRT
E&5code : CE = ObsenationType
Evalue : ANY

E5<<SET>> InterpretationCode : CE
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Map messages t MLLP for Transportation
Lab using HAPI

> %&i HLZ.Data Support Application ﬁ
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CONCLUSION

~ lolIn this implementation we have analyzed the
CITI lab requirements, map the requirements to
HL7 messages and RMIMs.

o This implementation gives us end to end
experience in developing HL7 V 3.0 messaging
environment.
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lacs T ActRelationshi
addr : BAG<AD> ||mobilelnd : BL confidentialityCode : CE ManagedParticipation ypeCode 1 CS.
standardindustryClassaddr : AD L verylmportantPersonCode : Cfy . ge1<||> D ianind - BL
iy e R — .. T
sText : ST |approachSiteCode : CL Llcgr)sec_iEnF!ty 0..ncontextConduction|nd : BL
Person 9P targetSiteCode|: CD  |recertificationTime : TS 1 source Eﬁgﬁ?ﬁﬁmrenrb?r INT
addr : BAG<AD> augeQuantity | PQ —— e S
maritalStatusCode \CE 2% Z ’ . Participation Act gﬁggﬁ%ﬁ{gg}éep S ° RI M
educationLevelCode Entity : typeCode : CS classCode : CS Smec‘,’de -CcS
raceCode : SET<CE>classCode : CS |player —Rol€ |functionCode : CD [MoodCode : CS joinCode : CS .
e | disabilityCode : SET< determinerCode é classCode : CS contextControiGode ICSETHI> negationind : BL R I M p rovi d e
livingArrangementCodiq : SET<|I> 0.1d : SET<II> sequenceNumbgr j, IRPEE CD conjunctionCode : CS
I religiousAffiliationGod|code - CE playedRside : CE 1 |negationind : BL , [negationind : BL localVariableName : ST
ethnicGroupCode  SEquantity : SET<PQ> negationind : BL oteText : ED | 1/derivationExpr : ST ok
— GIEENLgY . 0../fiote] text : ED : d StraCt mode
name : BAG<EN> addr : BAG<AD> time : IVL<TS> =0 inboundRelatbmshi
O | desc : ED telecog : BAGSTEL> modeCode : CE gtlaetuss& de : SET<GSn P
i h statusCode : SE| sCode : <C3awarenessCode : C| RS - tatget
- I_"V'nQSUbJeCt existenceTime .- IVEQ% ﬁ‘@g:tiveﬂme : IL<T$SsignatureCode | CE effe_c_tw_lg_'nme 9 (.?TS J fo r h ead It h care
N administrativeGender({telecom : BAG< BEL> RertificateText : ED signatureText : |[ED genvitylimoic S<
glnthm%I: 'gS . riskCode : CE V- quantity : RTO sourperformmd BL availabilityTime E:rr<(:E> m\ct
& [decoasedTime : Tg| [handingCode : GEPEr positionNumber.: Hlskuugm”m“cmd'm conmﬁlety(:ode SET<CE> arena
multipleBirthind : BL -+ 1 target < repeatNumber : IVL<|NTS\\
o multipleBirthOrderNumb.r AN Workin Lis interruptibleind : BL|
m organDonorind : BL Employee outboundl.iflk |ownershipLevel develcode : CE i/ FinancialContract
B obCode : CE 0.. ounersTp-evelr independentind : Bl paymentTermsCode : &
- obTitleName : SC d s uncertaintyCode : GE
c NonPersonLiving naf | iobClassCode : CEnbounL@ﬁCOd‘_T_ C VL<TS ‘IreasonCode : SETSCE>
strainText : ED | [formCode): fgaiaryTypeCode : CE EERINS V)<TS> languageCode : CE
m genderStatusCode'; CE salaryQuantity : MO
—'ﬂ hazardExposureTe modifierCode : SET<CE>
ﬁ ManufacturedMaterialprotectiveEquipmentText £ i ‘ \|unitQuantity : RTQ<PQ,PQ>
m lotNumberText 1 sLﬁn—C at approachSlteCode é,ecgtg;jy cod : ' |unitPriceAmt : RTO<MO,PQ>
expirationTime : | LanguageCommunication doseQuantit IVL< rpretationCode || .
StapbilityTime : IV|languageCode : (CE rateQQuantltyy IVL<P,Q thodCode : SET— :éozedurSeET EfaqtorNumber : REAL
: modeCode : CE doseCheckQuantity | BEBtREGode : SETI® rc?ach%ﬂ%Code [ ointsNumber : REAL
T | proficiencylLevelCode : CEmaxDoseQuantit ET<RTO> taprgetSneCode - SE
Device preferencelnd : BL J ‘

manufacturerMode|Name : SC Diagnosticlmage
softwareName : SC . subjectOrientationCode : CE
localRemoteContral ScdpaIRgt - ‘
laletrg_ (-)lybel(.‘fpd@r; Czﬁ%%ahigou??tltylsg 9 Ad PtzilE qu:EgcoéJI?ter Publicealtn S interestRateQuantity : RTO<MO,PQ
astCalibrationTim uantity : reAdmitTestInd : i ity - interestRate uanl : < ,PQ>
diameterQuantity : PQ gdmissionReferraISource ﬂgfsc,ﬂ?sns'\iﬁe,f&%% gigggttgdups%ﬁme L IVL<Rlawe BalanceQuayntity : IVL<MO>
capTypeCode : CE |lengthOfStayQuantity : P{diseaselmportedCome—or 1

RIM|2.01 separatorTypeCéde : Ql’schargeDispositionCod—

July 17,2003 parrierDeltaQuantity : Bf¥cialCourtesiesCode : SET<CE>— . FinancialTransaction
y bottomDeltaQuantity :&@cialAccommodationCpde ; SET<E¥at DeviceTask
acuityLevelCode : CE energyQuantity :|P@ameterValue : LIScreditExchangeRateQuantity : REAL
carbohydrateQuantity : PQ debitExchangeRateQuantity : REAL
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Healthcare_ service_provider
specialty_cd : CW

FaX

5

individual _healthcare_practitioner

Patient Encounter MIM

Stakeholder
addr . AD

id : SET=lI>
phon : TEL
type_cd : CW

£\

/ Person

~

administrative gender cd : CV
birth_ditm @ TS

citizenship _couniry_cd @ O
deceased ditm @ TS
deceased ind @ BL

ich B is_role of takes on_role| of
practitioner_type cd ; CW
residency field od : OV 0.1 ..
participates_as 1..1 \"a._x_l‘s_lhe rimary_provider_for
is_participant_for | 0..% 0.1

Encounter_practitioner

aethnic_group_cd : OV
marital_status_ cd : OV
race od - W

religious affiliation_cd : CV

very mportant _person_cd @ OV

4

takes_on Sof has| 4
participation_type_cd : CW - — 11 1
1..*% is_associated_with is_for o.*
1.1 | has as participant Person_name
Patient_encounter L =.a _of od @ GV
encounter_classification_od @ OV has_a_prifary_mrovder iy ege?t;_ﬁ—dt =TS
end_ditm : TS Pationt i Y,
expected insurance plan_ oty @ INT | 1.1 purpqse__cd )
e @ = iy i 2 11 termination_dt : TS
first similar_iliness_dttm : TS = : ==
id - 1l o..r 'IS_H"I\UEV _m StE“qu_Cd ( oV tYpe_cd D CW
start cdttm . TS
status cd . OV fes 11

o

ik

Inpatient_encounter

actual_days_qty : INT
estimated_days_qgty : INT

o Eelongs_ 1o

FPatient_billing_account

account id @ 0l

billing_status_od : CW
patient_financial_class od | CV
price schedule id : 1l




Cloning of New Classes

Person

administrative gender cd : CV
birth_dttm : TS
citizenship_country cd : CV
deceased ditm : TS
|deceased ind : BL
ethnic_group_cd : CV

marital status cd : CV

race cd : CV
religious_affiliation_cd : CV

very_important_person_cd : CV|——

fider

itioner

has| 4 4

Iy@f

1

I8 forl ¢.*

Person_name
cd : CV
effective dt: TS
nm : PM
purpose_cd : CV
termination_dt : TS
type_cd : CV

deceased_dttm : TS
|deceased ind : BL
ethnic_group_cd : CV
marital_status_cd : CV
race_cd: CV
raligious_affiliation_cd : CV
very_important_person_cd : CV

Stakeholder
addr . AD

id : SET=lI=
phon : TEL
type cd : CV

Person_name_for_IHCP
cd: CV
nm: PN
purpose_cd : CV
type_cd : CV

is_for 0.

has 1.1

Person_as_IHCP
addr : AD
id : SET<ll>
phon : TEL

1.1

takes_on_role_of

0.1 is_role_of

Individual_healthcare_practitioner

id Il
practitioner_type_cd : GV

Constraint

One per message
instance

is_the_primary_provider_for

residency_field_cd : CV
specialty_cd : CV

Person

administrative_gender_cd : CV
birth_dttm : TS
cilizenship_country_cd : CV
deceased_dttm : TS
|deceased ind : BL
ethnic_group_cd : CV
marital_status_cd : CV
race_cd : CV
religious_affiliation_cd : CV
very_important_person_cd : CV

1.1 participates_as

0.1

Patient_encounter

encounter_classification_cd : CV
end_dttm : TS

expected_insurance _plan_gty | INT
first_similar_illness_dttm : TS

Person_name_for_Patient

cd : CV
effective dit: TS
nm: PN
purpose_cd : CV
termination_dt : TS
type_cd : CV

0.*

has

is_for
1.1

Person_as_Patient

administrative_gender _cd : CV
birth_dttm : TS
citizenship_country_cd : CV
deceased ditm : TS
deceased_ind : BL
thnic_group_cd : CV
marital_status_cd : CV
race_cd : GV
religious_affiliation_cd : GV
very_important_person_cd : CV
addr ; AD

id: SET<ll>

phon : TEL

type_cd 1 GV

T
takes| on_role_of

is_a_role_of
0.1
Patient
id:il

is _parTi pant_for
0.* i

Encounter_practitioner

Inpatient_encounter

participation_type_cd : CV

actual_days_qgty : INT
estimated_days_qty : INT

id 1 is_involved status_cd : CV|
start_dttm ; TS
status_cd | CV 1.1 [has
0.~ belongs_to
nt

Patient_billing_account

account_id ; 1l
billing_status_cd : CV
patient_financial_class_cd : CV
price_schedule_id : ||




: this exhibif needs to be expanded
show message fype definitions when
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Person_as_Patient

administrative_gender_cd : CV
hirth_dttm : TS
citizenship_country_cd : CV
deceased_dttm : TS
deceased_ind : BL
ethnic_group_cd : CV
marital_stalus_cd : CV
race_cd : CV
religious_affiliation_cd : CV
very_important person_cd : CW
addr : AD

id : SET=lI>

phon : TEL

fype_cd : CV

T..7

lakeq on_role_of
E] rovider s
aQ.r
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3| tees My BRI O0SEDE TN TR CHMRE O COME RN W OO0 FRAE S RSO [ T
el [Pnisent Faticnt | &} [PAcesame Ty ] [ ]
- [ il e ] 1]
Paticn_encosmber stwius cd tnius Pr [ ] [ 1..1 CWE
: -5 —
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Message V 3.0

HL7 V 3.0 Interface

v
Laboratory HL7 Interface at Lab2

Laboratory HL7 Interface at Lab3

7V 3.0 Interface
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Proposed Architecture

HL7 V2 to V3 mapping Tool HL7 Message Management Tool

HL7 Message Generation and Parser Component

Mapping Code Generator
Component

h Application Roles Deployment Comp

HL7 to Database Mapper Tool

’ saj1, uonbayf1dads bulddopy

Database

MLLP Wrapper

Web Service Wrapper

ebXML Wrapper




PROJECT PHASE |: MODULES

Message
Specification
Files

HL7 V3 and V2 HL7
Mapper Generator/Parser
HL7 V3 and Database Database Mapping Code
Mapper Generator
Application Role
Deployment Component

4
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Sender

Database
Mapper

Database

Transmission

Protocol - WS Adapter

SOAP over HTTP

HL7 Java SIG API

WORKING OF HL7 APPLICATION

Retrieve and Map the data

Pass the data and mapping criteria
to SIG API and generate message.

HL7 CE Manage the interaction and
pass the generated message to
Transmission Protocol.

TP bind the control act wrappers to
message and send it to Web Service
adapter.

WS adapter wrap the HL7 message
with SOAP packet and send back it
to TP.

TP sends the HL7 SOAP message to
the destination over or http.




Conclusion
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© HL7 has been achieved semantic interoperability
through UML Reference Information Model.

o The purpose of our proposed architecture will be to
develop an HL7 studio that can support,

e \ersion 3 messaging

* \ersion 2 to Version 3 conversion
e Semantic HL7

e SOAHL7
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First: Message Information Model (MIM)

o MIM represent only those classes, attributes and
association from RIM which are interest for specific
Set of Message Type.

o Consider Example of Patient Encounter
* RIM consist of more than 100 classes

* We will only select those classes that can carry information
for Patient Encounter message
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Second: Refined Message Information Model (RMIM)

o RMIM is refined MIM which specify semantic
constraint on group of message type.

o RMIM is valuable when distinct view of object is
created from same class, message may contain more
than one Person like as patient or next of kin or
practitioner.

o Example, consider RMIM for Patient Encounter




Third: HMD

o HMD is tabular representation specifying all
necessary information elements to be send in
message.

o R-MIM is traversed and mapped classes, association
and attributes to the rows of HMD.

o To start with the first class is called root.

o When HMD is converted to XML, all the other
elements are nested under root class.
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