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Me

● Michael van der Zel
● Personality (MBTI) INFJ – Idealist, Perfectionist, Chaotic
● “INFJs prefer the future and the pathway along which 

they aspire for profundity.”

● University Medical Center Groningen, Netherlands
● HIT Architect, Information Systems (EHR-S)

● Results 4 Care, Netherlands
● Detailed Clinical Models (ISO), HL7 v3

● HL7 WG's: RIMBAA, EHR-S FM, ArB, PC
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UMCG – Some Numbers
1 of 8 UMC’s, 1 of 120 hospitals in the Netherlands
        900  trauma helicopter flights

    9.756  employees

    1.339  beds (including cradles)

  32.831  admissions

326.400   nursing days

460.297  visits to outpatient clinics

  11.823  day care treatments psychiatry (2006)

  20.758  day care treatments (excl. Psychiatry)

Source: annual report 31-12-2007
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Subject

● Methods and patterns for using HL7 v3 in the full 
scope of development – from database to UI. As an 
example I will use the Patient Summary application 
in development in the University Hospital 
Groningen. For the UI the Common User Interface 
Guidances are translated were applicable. 
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● Poliplus is the Primary, not the only, EHR-System of 
the UMCG

● The Collector (Gartner 1) to the Documenter 
(Gartner 2/3) KernEPD
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Gartner CPR Generations

D:\My documents\Internationaal, Nationaal, Regio\Gartner\2007 CPR Generation Criteria Update - Clinical Display.pdf

file:///D:/My%20documents/Internationaal,%20Nationaal,%20Regio/Gartner/2007%20CPR%20Generation%20Criteria%20Update%20-%20Clinical%20Display.pdf
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Semantic SOA
Classical Model

Tomorrows Model

Source: http://www.openhealthtools.org/Reports/Apr08/OHTStandardsVisionV2.pdf 

http://www.openhealthtools.org/Reports/Apr08/OHTStandardsVisionV2.pdf
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RIMBAA &

SNOMED CT
inside

Ideal Model

Service Provider Service ProviderMessage

End-To-End HL7 v3, SNOMED CT, RIMBAA, From UI to DB

Tomorrows Model

Ideal Model
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Patient Summary
(KernEPD)

● ICT Masterplan Project, Hospital wide

● Goal: Increase Patient Safety by making Summary data easy 
to access and capture, e.g.:

● Patient Demographics,
● Propensity to Adverse Reactions,
● Patient History,
● Trial, Advance Directives, etc.

● Choices made: CUI, HL7 v3, SNOMED CT, Web, Detailed 
Clinical Models, EHR-S FM
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Patient Banner

● CUI Silverlight Control
● Translated to Dutch

● Information Model 
– R_Patient universal

● Service
– Mapping Service

● MPI LOB
– Hospital Information System
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Control to Wireframe

PatientBanner

Zone 1

Zone 2

{FamilyName}, {GivenName}
DateOfBi rthLabel {DateOfBirth} GenderLabel {Gender} Identi fierLabel {Identi fier}

DateOfDeathLabel {DateOfDeath} AgeAtDeathLabel

«too l tip»
Identi fierLabelT ooltip

SubSectionOne SubSectionT wo SubSectionT hree SubSectionFour SubSectionFive

SubSectionT hreeT i tle

«tool tip»
GenderLabelT ool tip

Hom ePhoneLabelT ext

WorkPhoneLabelT ext

{Hom ePhoneNum ber}

{WorkPhoneNum ber}

Em ai lLabelT ext {Em ai lAddress}

{M obi lePhoneNum ber}M obi lePhoneLabelT ext

{Address1}

{Address2}

{Country}

{AgeAtDeath}

«tool tip»
{Identi fierT ool tip}

SubSectionFourT itle Al lergy*SubSectionT woT i tleSubSectionOneT i tle

{SubSectionT hreeContent}

M ul tipleBi rthLabel
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Binding Property to R_Patient 
(COCT_RM050000UV01)

Use converters were applicable

patient
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<UserControl ... >
  
  <UserControl.Resources>
    <Converters:CDCuiPatientGenderConverter x:Key="GenderConverter" />
    <Converters:TSCUIConverter        x:Key="DateTimeConverter" />
    <Converters:TELCUIConverter       x:Key="TelecomConverter" />
    <Converters:IICuiConverter        x:Key="IdConverter" />
    <Converters:ADCuiConverter        x:Key="AdresConverter" />
    <Converters:ENCuiConverter        x:Key="NameConverter" />
    
    <Style>...</Style>    
  </UserControl.Resources>
  
  <Grid x:Name="LayoutRoot" Loaded="UserControl_Loaded">
    <Patientbanner:UMCGPatientBanner
      x:Name="PatientBanner" Grid.Column="0"
      ZoneTwoStateChanged="PatientBanner_ZoneTwoStateChanged"
      ViewContactDetailsClick="PatientBanner_ViewContactDetailsClick"
      ViewHuisartsDetailsClicked="PatientBanner_ViewHuisartsDetailsClicked"
      ViewAllergyRecordClick="PatientBanner_ViewOvergevoelighedenDetailsClick"
      Style="{StaticResource PoliplusBanner}"
      
      SubSectionOneWidth="250"
      SubSectionTwoWidth="250"
      SubSectionThreeWidth="250"
      SubSectionFourWidth="0"
                     
      FamilyName="{Binding Path=patientPerson.name, Converter={StaticResource NameConverter},
                   ConverterParameter=FamilyNamePatient}"
      GivenName="{Binding Path=patientPerson.name, Converter={StaticResource NameConverter},
                  ConverterParameter=GivenNamePatient}"
      Title=""
      Gender="{Binding Path=patientPerson.administrativeGenderCode, 
               Converter={StaticResource GenderConverter}}"
      Identifier="{Binding Path=id, Converter={StaticResource IdConverter}, ConverterParameter=Identifier}"
      IdentifierTooltip="{Binding Path=id, Converter={StaticResource IdConverter},
                          ConverterParameter=IdentifierTooltip}"
      Address1="{Binding Path=addr[0], Converter={StaticResource AdresConverter},
                 ConverterParameter='Address1'}"
      ...
        
      DateOfBirth="{Binding Path=patientPerson.birthTime, Converter={StaticResource DateTimeConverter}}"
      DateOfDeath="{Binding Path=patientPerson.deceasedTime, Converter={StaticResource DateTimeConverter}}"
      Deceased="{Binding Path=patientPerson.deceasedInd.value}"

XAML XML (Physical)
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CO – UI Pattern

● Constraint Model (R_Patient Universal)

● Silverlight CUI PatientBanner

● XAML Binding + Converters
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Propensity to Adverse Reaction Widget
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<REPC_MT000100UV01.Organizer xmlns="urn:hl7-org:v3"
            xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="urn:hl7-org:v3 multicacheschemas/REPC_RM000100UV.xsd"
            xsi:type="REPC_MT000100UV01.Organizer"

classCode="CATEGORY" moodCode="EVN">
      <templateId root="2.16.840.1.113883.2.4.3.8.1000.9" extension="TODO" /> 
      <id root="2.16.840.1.113883.2.4.3.8.1000.10" 
          extension="ac13267b-a0a7-4741-9363-2230c3f1da03" />
      <code displayName="Propensity to adverse reactions (clinical finding)"
            code="420134006" codeSystem="2.16.840.1.113883.6.96" 
            codeSystemName="SNOMED CT" />
      <statusCode code="active" /> 
      <effectiveTime><low value="20090309" /></effectiveTime>
      <recordTarget typeCode="RCT">
        <patient classCode="PAT">
          <id root="2.16.840.1.113883.2.4.3.8.12" extension="6022832"/>
          <statusCode code="active"/>
          <patientPerson classCode="PSN" determinerCode="INSTANCE"/>
        </patient>
      </recordTarget>
      <dataEnterer typeCode="ENT">
        <assignedEntity classCode="ASSIGNED">
          <id root="2.16.840.1.113883.2.4.3.8.1000.2" extension="10006773"/>
        </assignedEntity>
      </dataEnterer>
      <component typeCode="COMP">
        <observation classCode="OBS" moodCode="EVN">
          <code displayName="causative agent" code="246075003"      
                codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT"/>
          <value displayName="Non-steroidal anti-inflammatory agent (product)"
                 code="16403005" codeSystem="2.16.840.1.113883.6.96" 
                 codeSystemName="SNOMED CT" xsi:type="CD" />
        </observation>
      </component>
      <component typeCode="COMP">
        <observation classCode="OBS" moodCode="EVN">
          <code displayName="certainty" code="246103008"          
                codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT" />
          <value displayName="possible diagnosis" code="60022001"
                 codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT"
                 xsi:type="CD" />
        </observation>
      </component>
</REPC_MT000100UV01.Organizer>

Care Record XML (Physical)
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Object Binding (CS – CO – UI) 

Object Binding (Silverlight 3.5)

XML Binding (ASP.NET | Silverlight 4)

v.s. XML Binding (UI – CS)
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Patient History ASP.NET Widget

CUI 
DateInputBox

CUI 
DateLabel

Relevant?

http://digizorgo1.umcg.nl/PatientHistory/

http://digizorgo1.umcg.nl/PatientHistory/
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Infopath Patient History example

Display (Infopath)

Data Entry & Selection
(ASP.NET)

opens
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Infopath & HL7 v3

● Limited XSD / XSI support
● recursion in models & datatypes gives problem
● nullFlavor

● Solutions
● Minimal WSDL with recursion removed
● Intermediate Service with Flattened XML and/or 

Business Names

● Editing “complex” HL7 v3 structured in Infopath 
really hard (needs lots of coding)

http://wiki.hl7.org/index.php?title=Message_reshaping_rules
http://www.hl7.org/v3ballot/html/infrastructure/its_r2/its_r2Guide.htm#reshaperimbasmod

http://wiki.hl7.org/index.php?title=Message_reshaping_rules
http://www.hl7.org/v3ballot/html/infrastructure/its_r2/its_r2Guide.htm#reshaperimbasmod
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<Propensity_to_adverse_reactions xmlns="urn:hl7-org:v3"
        xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

classCode="CATEGORY" moodCode="EVN">
      <templateId root="2.16.840.1.113883.2.4.3.8.1000.9" extension="xyz" /> 
      <id root="2.16.840.1.113883.2.4.3.8.1000.10" extension="abc" />
      <statusCode code="active" /> 
      <effectiveTime.low value="20090309" />
      <recordTarget.patient.id root="2.16.840.1.113883.2.4.3.8.12" extension="6022832"/>
      <dataEnterer.assignedEntity.id root="2.16.840.1.113883.2.4.3.8.1000.2" extension="10006773"/>

      <causative_agent.value 
displayName="Non-steroidal anti-inflammatory agent (product)" code="16403005" 

                 codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT" xsi:type="CD" />
      <certainty.value displayName="possible diagnosis" code="60022001"
                 codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT" xsi:type="CD" />

</Propensity_to_adverse_reactions>

Flattening Example

<component typeCode="COMP">
  <observation classCode="OBS" moodCode="EVN">
     <code displayName="causative agent" code="246075003"      
           codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT"/>
     <value displayName="Non-steroidal anti-inflammatory agent (product)"
            code="16403005" codeSystem="2.16.840.1.113883.6.96" 
            codeSystemName="SNOMED CT" xsi:type="CD" />
   </observation>
</component>
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Use of CUI Resources

● Used CUI Guidances
● ADR Display, ADR Recording
● Patient Banner & related

● Toolkit (Silverlight & ASP.NET)
● Patient Banner & related
● Single Concept Matcher
● Extended with binding to 

HL7 v3 payload based 
WebServices
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Conclusions

● Keep Information Model pure & add UI on top

● Don't extend IM for apps

● Separation of Responsibility

● Keep mappings to a minimal, UI, Service, DB all use 
the same Logical Model

● With CUI Guidance made Computable add to HL7 v3 
templates gives base for MDA Forms

● Separation of Responsibility..
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More on MDA later today...

Form Section definition based on DCM,
Form generation based on HL7 v3 Templates

and CUI Clinical Noting in Forms Guidance

Thanks. m.van.der.zel AT ict.umcg.nl

© 2010-oct-09 Michael van der Zel  Paris Charles de Gaulle Terminal
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