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Todayõs agenda

13:30 Informal coffee

14:00 Opening, welcome José Verguts, Karl Stroetmann Reinhold Haux

14:05 Introduction of Scientific Advisory Board Members all

14:20 Role of the Scientific Advisory Board Karl Stroetmann

14:30 Presentation of the DebugIT project Kristof Depraetere

15:15 Coffee Break

15:30 Interoperability platform and semantic interoperability Rémy Choquet

Data normalization / Terminology Lookup Service Frank Enders

Structured data mining Alexandros Kalousis

16:15 Priorities for further development & cooperation Karl Stroetmann

the European Convergence Initiative

17:15 Next steps, feedback José Verguts

17:35 Farewell Dirk Colaert

Optional Informal dinner sponsored by DebugIT
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Welcome to the members of the SAB

Å Prof. Dr. Reinhold Haux

Å Prof. Dr. Régis Beuscart

Å Prof. Johan van der Lei

Å Prof. Rod Hose

Å Ms. Michele Thonnet*

* Excused
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DebugIT collaborators

Dirk Colaert, Agfa HealthCare, Scientific lead DebugIT

José Verguts, Agfa HealthCare, Project Manager DebugIT

Kristof Depraetere, Agfa HealthCare, Principal investigator

Douglas Theodoro, Les Hôpitaux universitaires de Genève

Alexandros Kalousis, Université De Genève

Karl A. Stroetmann, Empirica Gesellschaft für Kommunikations- und Technologieforschung mbH

Rémy Choquet, Institut National de la Santé et de la Recherche Médicale

Frank Enders, Averbis GmbH
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Presented by Kristof Depraetere

Prepared in collaboration with Dirk Colaert

Presentation of the DebugIT project
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The debugIT Project in short

Å Funded by the European Community's Seventh Framework Program 

under grant agreement n FP7ï217139 (7Mú)

Å Project period: from Jan 1st, 2008 to December 31st, 2011

Å 14 Partners (next slide)

Disclaimer: this presentation reflects solely the views of the DebugIT team. The European Commission, 

Directorate General Information Society and Media, Brussels is not liable for any use that may be made 

of the information contained therein
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The Partners

Å Agfa HealthCare, Belgium (coordinator)

Å empirica Gesellschaft für Kommunikations- und Technologieforschung mbH, 
Germany

Å Gama Sofia Ltd., Bulgaria

Å Institut National de la Santé et de la Recherche Médicale, France

Å Internetový Pristup Ke Zdravotním Informacím Pacienta (IZIP), Czech Republic

Å Linköpings Universitetet, Sweden

Å Technologiko Expedeftiko Idrima Lamias, Greece

Å University College London, United Kingdom

Å Les Hôpitaux Universitaires de Genève, Switzerland

Å Universitätsklinikum Freiburg, Germany

Å Université de Genève, Switzerland

Å Averbis, Freiburg, Germany

Å MDA, Czech Republic

Å HEG, Geneva, Switzerland
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Clinical context and relevance

WHO Weekly Epidemiological Record, 

Vol 71, No 18, 1996

antibiotic resistance in Salmonella typhimurium DT104, England and 

Wales, 1984-1995
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The debugIT workflow

Åthe debugIT project

ïcollects routinely stored data from clinical systems

ïlearns by applying advanced data mining techniques

ïstores the extracted knowledge in repositories

ïapplies the knowledge for decision support and monitoring
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Collect Data

Å Routinely stored clinical data is collected and 

aggregated across different

ï hospitals

ï countries

ï languages

ï information models

ï legislations

Å via

ï commonly agreed data models (minimal data sets)

ï standards

ï mapping algorithms

ï unified and enhanced ontologies

Å organized in a virtualized, Clinical Data Repository 

(VCDR).

Clinical

Data

Repository
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Learn

Å debugIT learns by detecting patterns, relevant 

for patient safety and the better treatment of 

infectious diseases

Å Advanced data mining techniques are used on

ï multimodal & multi-source data

Å structured data mining

Å text mining

Å image mining

to create new knowledge 

Clinical

Data

Repository

Data

Mining
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Store and Author Knowledge

Å This knowledge is

ï stored in a distributed repository

ï validated by clinicians

ï visualized and

ï aggregated together with pre-existing medical 

and biological knowledge (guidelines, 

regulations)

Å to achieve a consolidated view on the required 

knowledge

Knowledge

Repository

Clinical

Data

Repository

Data

Mining
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Apply

Å Appropriate software tools are integrated 
into available clinical and public health 
information systems.

ï Decision support tools apply the newly 
generated knowledge and help the 
clinician to provide improved clinical care 
(choice, dose and administration of 
antibiotics for example).

ï Monitoring tools analyze ongoing care 
activities and outcomes, and may help to 
predict future outcomes to give additional 
support to treatment decision on individual 
patients and for populations.

Å Integration in existing CIS enable the 
recording of activities and results and thus 
make sure the necessary data are 
generated for a next cycle of learning. 

Knowledge

Repository

Clinical

Data

Repository

Data

Mining
Clinical

System
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Medical Reasoning

Å A powerful web of reasoning engines 

completes the framework

Å They combine different reasoning paradigms 

(rule based, bayesian, fuzzy cognitive maps, 

association models) and use the clinical data 

and the acquired/existing medical knowledge 

as input sources

Å They steer both the clinical system for decision 

support & monitoring and the data mining for 

data and algorithm selection
Knowledge

Repository

Clinical

Data

Repository

Data

Mining

Clinical

System

Web

of

reasoners
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Sparql endpoints
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DebugIT Analysis Workflow

1. State clinical analysis question in natural language 

(Clinician)

2. State clinical analysis SPARQL query in DCO/OO 

(Clinical Researcher)

3. State data set SPARQL queries for each targeted CDR 

in DDO (Data Miner)

4. Aggregate data set SPARQL result graph in DCO/OO 

(Data Miner)

5. Perform clinical analysis (Data Miner)

6. Formalize clinical analysis result (Data Miner)

7. Validate clinical analysis result (Clinical Researcher + 

Clinician)
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Step 1: state clinical analysis question
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Step 2: state clinical analysis SPARQL query 
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Step 3: state data set SPARQL queries for each targeted 

CDR
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Step 4: aggregate data set SPARQL result graph
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Step 5: perform clinical analysis

ÅYour favourite data mining tool here.
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Step 6: formalize clinical analysis result
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Step 7: validate clinical analysis result
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Step 7: validate clinical analysis result (alternative)
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DebugIT Synthesis Workflow

1. State clinical decision support question (Clinician)

2. State clinical decision support SPARQL query 

(Clinician/Clinical Researcher)

3. Retrieve relevant medical models (Clinical Researcher)

4. Aggregate medical models and clinical data (Clinical 

Researcher)

5. Perform clinical decision support (Clinical Researcher)

6. Formalize clinical decision support result (Clinical 

Researcher)

7. Validate clinical decision support result (Clinician/Clinical 

Researcher)
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Results so far...

Å Data Definition Ontologies for each CDR

Å 7 CDR SPARQL endpoints

Å DebugIT Core Ontology and Operational Ontologies

Å Mappings between DDO and DCO/OO

Å Virtual CDR SPARQL endpoint

Å First clinical questions (manually) solved via framework

Å Text mining, Image mining, finding resistance profiles, temporal 
relations results

Å Knowledge repository deployed

Å Authoring tool prototype is being tested with clinical questions

Å Formalization of bayesian belief network, fuzzy cognitive maps, ran 
by the same engine, formalization of guidelines

Å First version of dashboard available

Å Development of monitoring service

Å Investigation of the interface CIS - DebugIT
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Conclusion

ÅBy itôs very nature the system is to be scalable and fractal, 

such that it can be used from very low local levels to high 

strategic global levels

ÅDebugIT makes a proof of concept of a generic

translational framework focused on a specific clinical 

problem
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Thank you é

More info ?

dirk.colaert@agfa.com

jose.verguts@agfa.com

christian.lovis@hcuge.ch

mailto:dirk.colaert@agfa.com
mailto:jose.verguts@agfa.com
mailto:christian.lovis@hcuge.ch
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Presented by Rémy Choquet & DebugIT team

Interoperability platform and semantic 

interoperability, é
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What is communication? Sharing? Interoperability? 

ÅImplicit knowledge representations

ÅOnly share the message which is interpreted

ÅIntentional vs Extensional

ÅHey!

ÅComo va!

ÅI need something 

Åfrom you

ÅIts been a long time

ÅHe changed hair cut

ÅMmm still alive?
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How do human solve this?

Å They communicate, part of the message carries enough semantics (for each 

communicator) to interpret and understand the implicit meaning of a message

Å Nobody said in the message you get me wrong, they adapt

Å Easier to deal with material objects as in life science (we try to consider immaterials as 

consensual defined concepts)

Å The message has its intended semantics, they exchange several messages to adapt 

their own semantics

ÅWhere is the cup?

ÅWhat a match! You right!

ÅIôd like a coffee please

ÅNeed a 

Åcoffee

ÅOh yes its cold here,

ÅThere is the cup
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What about machines?

ÅThey donôt adapt, yeté

ÅThey are still comparing data to match, even at the 

concept level -> even with ñsemanticsò

ÅWe need to align: structures, terms, etc.

ÅPrescription Patient 1 | 2 times a 

week | AMOXICILIN | etc.

ÅError: Donôt know that 

drug

Ontology 1 Ontology 2

AMOXICILIN AMOX.
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How do we solve this? 2 paths?

ÅPrescription Patient 1 | 2 times a 

week | AMOXICILIN | etc.

ÅThere you go

Ontology

AMOXICILIN

ÅPrescription Patient 1 | 2 times a 

week | AMOXICILIN | etc.

ÅThere you go

Ontology 1 Ontology 2

AMOXICILIN AMOX.

ÅOne pivot representation of concepts

ÅAlign each actor to it
ÅExpress formally each source

ÅAlign on demand

Rules

AMOXICILIN=

AMOX.
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Bothé

Domain

Ontology

ÅPrescription Patient 1 | 2 times a 

week | AMOXICILIN | etc.

ÅThere you go

Data Ontology 1 Data Ontology 2

AMOXICILIN AMOX.

Rules 1

AMOXICILIN=

NEWT:AMOXI

CILIN

NEWT:AMOXICILIN

Rules 2

AMOX.=NEWT

:AMOXICILIN

Domain knowledge representation

Data knowledge representation

Raw Data

Data to Domain alignment
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Whereé

Domain

DebugIT semantic integration bus

Data 1

Data 2

Semantic 

datasets

Each Component is independent from each other

rules

Data 1

Data 2

ÅData connectors

ÅKnowledge

ÅconnectorsThis is the Interoperability Platform



slide 41 DebugIT ïScientific Advisory Board #1 ï8th of November 2010

Interoperability and CDR in DebugIT
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Major representatives of DebugIT ontology types

ÅOntology name

Class number

ÅAcronym ÅGroup type ÅContent

ÅBioTop ÅBioTop Åupper ontology Åthe biology domain top level connecting the DCO to top level ontologies like 

BFO or DOLCE

ÅDebugIT Core Ontology ÅDCO Åcore ontology Åthe core health care domain including human infectious diseases

ÅMedical Evidence Ontology ÅMEO Åoperational ontology Åtypes of medical evidence as described in SIGN 50 guidelines[i]

ÅClinical Analysis Ontology ÅCAO Åoperational ontology Åderived and concise formal representation of clinical domain ontologies,

permitting concise expression, easy query building by a clinician, and N3

rules formulation for data mining

ÅAnalysis Ontology ÅAO Åoperational ontology Åderived and concise formal representation of non-clinical domain ontologies,

permitting concise expression, easy query building by a clinician and data

miner, and N3 rules formulation for data mining

ÅClinical and Biological SKOS Schemes

Ontologies

ÅCSSO

BSSO

Åoperational ontologies Åinstances permitting mapping of clinical terminology/coding systems and

ontologies

ÅQuantities and Units Extension

Ontologies

ÅQEO

UEO

Åoperational ontologies Åformal description of quantities and units, elaborating on work done by

NASA in their SWEET ontology series[ii]

ÅDecision Support Ontology

Document Ontology

SPARQL Ontology

SPARQL Analysis Ontology

ÅDSO

DO

SO

SAO

Åoperational ontologies Åseries of ontologies used in the document life cycle of different DebugIT

services

ÅWorkflow Ontology Åoperational ontology Åformal description of workflow

ÅHospital Ontology Åoperational ontology Åformal general description of hospital environment

ÅData Definition Ontologies for all sites ÅDDO Ådata definition ontology Åformal representation of clinical database schemes
Å

Å[i] http://www.sign.ac.uk/pdf/sign50.pdf

[ii] http://sweet.jpl.nasa.gov/2.0

http://www.sign.ac.uk/pdf/sign50.pdf
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DCO content (statistics)

ÅOntology elements& axioms ÅOverall ÅDCO ÅBioTop

ÅClasses Å1281 Å965 Å375

ÅObjectProperties(relations) Å78 Å3 Å74

ÅDatatypeProperties Å11 Å10 Å0

ÅSubclassAxioms Å1494 Å1050 Å444

ÅEquivalentClassAxioms Å197 Å98 Å99

ÅDisjointAxioms Å76 Å1 Å75
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Reusing external domain vocabularies

SKOS mappings

for to

ÅDiseases Ą SNOMED CT findings

ÅHuman anatomy      Ą Foundational Model of Anatomy

ÅBacteria Ą Uniprot NEWT taxonomy

ÅDrugs, antibiotics   Ą WHO ATC codes
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DDOs

Å Required to keep system independence between components: CDRs, 

Global representations

Å Informational entities are specific to database

Å Instances in database maps to concepts in the domain ontology
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Rewriting process
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Rules

Å There can only be DDO => DCO (it causes logical issues to do the other way)

Å In a open world assumption logical world, reasonners needs to verify all 

existing possibilities to validate a rule, DCO being far more complete than 

DDO, it did not scale

DDO to DCO rule example:

{?cr ddo:hasCulture ?c. ?c a ddo:Culture. 

} => {

?cr a ddo:CultureResults}.

{ ?x ddo:hasAdministrativeGenderCode?sex

} => {

?x  biotop:bearerOf [ a dco:Sex; biotop:qualityLocated ?sex ] }.
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Step 1, natural language -> formal (analysis 

ontology & domain ontology)

ÅLôutilisation dôun query builder lôutilisateur peut créer 

la requête suivante: <percentage of> <empirical 

antibiotic therapy> <that> <confirmed empirical 

antibiotic therapy>

ÅLa requête est transformée en:

ÅWhat is % of empirical antibiotherapies confirmed by an antibiogram?

ÅPREFIX units: http://sweet.jpl.nasa.gov/2.0/sciUnits.owl#

ÅPREFIX ao: http://www.agfa.com/w3c/2009/AnalysisOntology#

ÅPREFIX dco: http://www.debugit.eu/ontology/1.0/dco.owl#

ÅPREFIX quex: http://eulersharp.sourceforge.net/2003/03swap/quantitiesExtension#

ÅCONSTRUCT {[

Å ao:percentageOf [a dco:EmpiricalAntibioticTherapy];

Å ao:percentageThat [a dco:ConfirmedEmpiricalAntibioticTherapy];

Å quex:hasValue ?percentage; quex:hasUnit units:percent]}

ÅWHERE {[

Å ao:percentageOf [a dco:EmpiricalAntibioticTherapy];

Å ao:percentageThat [a dco:ConfirmedEmpiricalAntibioticTherapy];

Å quex:hasValue ?percentage; quex:hasUnit units:percent]}

http://sweet.jpl.nasa.gov/2.0/sciUnits.owl
http://www.agfa.com/w3c/2009/AnalysisOntology
http://www.debugit.eu/ontology/1.0/dco.owl
http://eulersharp.sourceforge.net/2003/03swap/quantitiesExtension
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Step 2, into domain ontology concepts

SELECT{

?antibioticTherapy

a dco:AntibioticTherapy;

biotop:processualPartOf [dco:hasEpisodeOfCareID ?episodeOfCareID]; 

dco:hasStartDateTime ?antibioticTherapyStart;

dco:hasEndDateTime ?antibioticTherapyEnd;

biotop:hasParticipant [dco:ATCID ?drugCode]; 

?antibiogram

a dco:Antibiogram;

dco:hasResultDateTime ?resultDateABG;

dco:outcomeOf [

a dco:AntimicrobialSusceptibilityTest;

biotop:hasParticipant [dco:ATCID ?drugCode];

biotop:precedes [

a dco:BacterialAntibiogramAnalysis;

biotop:processualPartOf [dco:hasEpisodeOfCareID 

?episodeOfCareID];

dco:hasOutcome [biotop:encodes [a 

dco:MicrobiologicalSusceptibility; biotop:qualityLocated ?result]]]]}
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Step 3: DDO adapted query

WHERE {

?antibioticTherapy

a ddo:PathogenTreatment;
ddo:hasBegin_Date ?antibioticTherapyStart;

ddo:hasDrug [a ddo:Drug; skos:notation ?drugCode];

ddo:hasEpisode_Of_Care ?episodeOfCare.
OPTIONAL {

?antibiogram

a ddo:CultureResults;
ddo:hasCulture [ddo:has_Result_Date

?resultDateABG; ddo:hasEpisode_Of_Care ?episodeOfCare]; 

ddo:hasDrug [a ddo:Drug; skos:notation
?drugCode]; 

ddo:hasAntibiotic_Tested_Result ?result}}

ÅWhat is % of empirical antibiotherapies confirmed by an antibiogram?
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Results (2 instances)

https://babar.unige.ch:8443/d2r-server/resource/AntibioticTherapy/37930
a dco:AntibioticTherapy;

biotop:hasParticipant [a dco:Drug; dco:ATCID "668"^^xsd:int];
biotop:processualPartOf [a dco:EpisodeOfCare; 

dco:hasEpisodeOfCareID "008c297941a8c6236e3ca07aa9eb7a53"];
dco:hasStartDateTime "2007-04-30T10:30:43"^^xsd:dateTime;
dco:hasEndDateTime "2007-05-09T21:59:59"^^xsd:dateTime.

-------------------
https://babar.unige.ch:8443/d2r-server/resource/Antibiogram/1232548

a dco:Antibiogram;
dco:hasResultDateTime "2007-05-02T10:29:00"^^xsd:dateTime;
dco:outcomeOf [

a dco:AntimicrobialSusceptibilityTest;
biotop:hasParticipant [a dco:Drug; dco:ATCID "668"^^xsd:int];
biotop:precedes [

a dco:BacterialAntibiogramAnalysis;
biotop:processualPartOf [a dco:EpisodeOfCare; 

dco:hasEpisodeOfCareID "008c297941a8c6236e3ca07aa9eb7a53"];
dco:hasOutcome [

biotop:encodes [
a dco:MicrobiologicalSusceptibility;
biotop:qualityLocated

ddo:Susceptible]]]].

https://babar.unige.ch:8443/d2r-server/resource/AntibioticTherapy/37930
https://babar.unige.ch:8443/d2r-server/resource/AntibioticTherapy/37930
https://babar.unige.ch:8443/d2r-server/resource/AntibioticTherapy/37930
https://babar.unige.ch:8443/d2r-server/resource/Antibiogram/1232548
https://babar.unige.ch:8443/d2r-server/resource/Antibiogram/1232548
https://babar.unige.ch:8443/d2r-server/resource/Antibiogram/1232548
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Step 4: Règle pour retrouver une prescription 

sans antibiogramme préalable

#{ ?SCOPE e:findall ({

# ?abTherapy a dco:EmpiricalAntibioticTherapy;

# biotop:processualPartOf [dco:hasEpisodeOfCareID ?episodeOfCareID];

# biotop:hasParticipant [dco:ATCID ?drugCode];

# dco:hasStartDateTime ?therapyStart} {

# ?abTherapy

# a dco:AntibioticTherapy;

# biotop:processualPartOf [a dco:EpisodeOfCare; dco:hasEpisodeOfCareID 

?episodeOfCareID];

# biotop:hasParticipant [a dco:Drug; dco:ATCID ?drugCode];

# dco:hasStartDateTime ?therapyStart.

# ?abg

# a dco:Antibiogram;

# dco:hasResultDateTime ?abgResultTime;

# dco:outcomeOf [

# a dco:AntimicrobialSusceptibilityTest;

# biotop:hasParticipant [a dco:Drug; dco:ATCID ?drugCode];

# biotop:precedes [

# a dco:BacterialAntibiogramAnalysis;

# biotop:processualPartOf [a dco:EpisodeOfCare; 

dco:hasEpisodeOfCareID ?episodeOfCareID]]].

# ?therapyStart math:lessThan ?abgResultTime} ?listEmpiricalAntibioticTherapy)}

#=> ?graphEmpiricalAntibioticTherapies.
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Steps 5&6

ÅFind all ABT that start after an antibiogram (by example 2-

5 days before)

Å>> it gives 2 ensembles de instances graphs :

ïSome dco:EmpiricalAntibioticTherapy

ïAnd some dco:TargetedAntibioticTherapy

Å Then execute a rule that will make the conjunction

between 2 sets which will result in giving the set of triples 

where an ABT is followed by a positive antibiogram result

for the same episode of care

ÅWhat is % of empirical antibiotherapies confirmed by an antibiogram?
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Step 7: Calcul

{ ?SCOPE e:findall (?empiricalAntibioticTherapy {?empiricalAntibioticTherapy a 

dco:EmpiricalAntibioticTherapy} ?listT).

?listT math:memberCount ?countT.

?SCOPE e:findall (?confirmedEmpiricalAntibioticTherapy 

{?confirmedEmpiricalAntibioticTherapy a 

dco:ConfirmedEmpiricalAntibioticTherapy} ?listF).

?listF math:memberCount ?countF.

(?countF ?countT) math:quotient ?relativeF.

(?relativeF 100) math:product ?a.

(?a 10) math:product ?b.

?b math:rounded ?c.

(?c 10) math:quotient ?percentage}

{[ ao:percentageOf [a dco:EmpiricalAntibioticTherapy];

ao:percentageThat [a dco:ConfirmedEmpiricalAntibioticTherapy];

quex:hasValue ?percentage; quex:hasUnit units:percent]}.

Å_:sk0 ao:percentageOf _:sk1.

Å_:sk1 a dco:EmpiricalAntibioticTherapy.

Å_:sk0 ao:percentageThat _:sk2.

Å_:sk2 a dco:ConfirmedEmpiricalAntibioticTherapy.

Å_:sk0 quex:hasValue 4.3.

Å_:sk0 quex:hasUnit units:percent.

ÅRésultat
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Å@prefix biotop:  <http://purl.org/biotop/biotop.owl#> .

Å@prefix rdfs:    <http://www.w3.org/2000/01/rdf-schema#> .

Å@prefix qp:      <http://www.debugit.eu/ontology/queryplan#> .

Å@prefix dco:     <http://www.debugit.eu/ontology/1.0/dco.owl#> .

Å@prefix event:   <http://eulersharp.sourceforge.net/2003/03swap/event#> .

Å@prefix xsd:     <http://www.w3.org/2001/XMLSchema#> .

Å@prefix rdf:     <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .

Å@prefix skos:    <http://www.w3.org/2004/02/skos/core#> .

Å@prefix sparql:  <http://eulersharp.sourceforge.net/2003/03swap/sparql#> .

Å<http://debugit1.spim.jussieu.fr/ddo#Sensitive>

Å a       dco:Sensitive .

Å<https://lincoln.imt.liu.se:8443/d2r-server/resource/bacteria/233>

Å skos:notation 

"562"^^<http://eulersharp.sourceforge.net/2003/03swap/bioSKOSSchemes#uniProtTaxonomy

DT> .

Å<http://debugit1.spim.jussieu.fr/resource/culture/55537>

Å dco:hasOutcome <http://debugit1.spim.jussieu.fr/resource/culture_results/1394548> .

Å<https://lincoln.imt.liu.se:8443/vocab/resource/liu_ddo#Sensitive>

Å a       dco:Sensitive .

Å<https://lincoln.imt.liu.se:8443/d2r-server/resource/culture_results/18327>

Å biotop:encodes

Å [ biotop:qualityLocated

Å <https://lincoln.imt.liu.se:8443/d2r-server/resource/bacteria/233>

Å ] .

Å[]    a       dco:AntimicrobialSusceptibilityTest ;

Å biotop:precededBy <http://debugit1.spim.jussieu.fr/resource/culture/55537> ;

Å dco:hasOutcome

Å [ a       dco:Antibiogram ;

Å biotop:encodes

Å [ a       dco:MicrobiologicalSusceptibility ;

Å biotop:qualityLocated

Å <http://debugit1.spim.jussieu.fr/ddo#Sensitive>

Å ]

Å ] ;

Ådco:hasParticipant <http://debugit1.spim.jussieu.fr/resource/drug/2476> .

Å[]    a       dco:AntimicrobialSusceptibilityTest ;

Å biotop:precededBy <https://lincoln.imt.liu.se:8443/d2r-server/resource/culture/18501> ;

Å dco:hasOutcome

Å [ a       dco:Antibiogram ;

Å biotop:encodes

Å [ a       dco:MicrobiologicalSusceptibility ;

Å biotop:qualityLocated

Å <https://lincoln.imt.liu.se:8443/vocab/resource/liu_ddo#Sensitive>

Å ]

Å ] ;

Å dco:hasParticipant <https://lincoln.imt.liu.se:8443/d2r-server/resource/drug/7> .

Å<https://lincoln.imt.liu.se:8443/d2r-server/resource/drug/7>

Å a       dco:Fluoroquinolone , dco:Ciprofloxacin , dco:Quinolone .

Å<http://debugit1.spim.jussieu.fr/resource/culture_results/1394548>

Å biotop:encodes

Å [ biotop:qualityLocated

Å <http://debugit1.spim.jussieu.fr/resource/bacteria/286>

Å ] .

Å<http://debugit1.spim.jussieu.fr/resource/bacteria/286>

Å skos:notation 

"562"^^<http://eulersharp.sourceforge.net/2003/03swap/bioSKOSSchemes#uniProtTaxonomyDT> .

Å<http://debugit1.spim.jussieu.fr/resource/drug/2476>

Å a       dco:Fluoroquinolone , dco:Ciprofloxacin , dco:Quinolone .

Å<https://lincoln.imt.liu.se:8443/d2r-server/resource/culture/18501>

Å dco:hasOutcome <https://lincoln.imt.liu.se:8443/d2r-server/resource/culture_results/18327> .
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Where are we today? ð80% done

Service Name Prototyped (D1.3) Final Forecast (D1.4)

CDR SPARQL Mapped to DCO Mapped to local DDO

Secure Data Transport https https

Authentication Login/Password Login/Password

IP SPARQL Custom implementation Custom implementation

Query Federation Manual Rewriting Rule based engine

Data Aggregation Jena/RDF Rule based engine

(euler)

Dataset Query Builder User Interface

Query Storing Knowledge Repository

Mapping Rules

Management

Rule replication engine

using KR
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Lessons learned so far

ÅInteroperability is not only about vocabularies or 

information models nor semantics, it is about the 3 of 

them linked together

ÅIn DebugIT we can use some reasoning for solving the IM 

to Domain ontology issue and to query the CDRs

ÅThe IP is a starting point for other interoperability projects, 

the tools and methods used can be reused and enriched 

in other projects

ÅDebugIT should present clearer view on semantic 

interoperability it achieves for the EU and other eHealth 

initiatives
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Presented by Frank Enders, Averbis GmbH

Data normalization / Terminology Lookup 

Service
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Normalized entities in the DebugIT data repositories

Å ICD10
ï Patient_treatment -> comorbidity

ï Patient_treatment -> diagnosis_primary

ï Patient_treatment -> diagnosis_other

Å ATC
ï Culture -> antibiotic_tested

Å Uniprot
ï Culture -> identified_bacterium

Å SNOMED
ï Culture -> culture_procedure

ï Culture -> sample_type

Å FMA
ï Culture -> sample_location

Å Time OWL
ï Culture -> collect_date

ï Culture -> result_date

ï Patient -> date_of_birth

ï Patient -> date_of_death

ï Episode_of_care -> 

admission_to_hospital

ï Episode_of_care -> 

discharge_from_hospital

ï é 
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Unstructured / pseudostructured: text mining
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Text analysis components

Document Zoner

Sentence Detector

Preprocessing Concept Identification Relationship Extraction

Negation Detector

Pattern Recognizer

Pathology/Anatomy

Post-Coordination

Tokenizer

Part-of-Speech Tagger

Shallow Parser/Chunker

Deep Parser

Spell Checker

Abbreviation Detector

Date/Time Recognizer

Unit Recognizer

Size/Ranges Recognizer

Concept Mapper

Morphological Analysis

Dose quantity/frequency/unit
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Structured data: Terminology mapping
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Structured data: Terminology mapping
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Terminology Lookup Service
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Terminology Lookup Service - Software Architecture
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Publishing the service: WSDL description
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Accessing the web service ðnative XML
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Accessing the web service ðweb workbench
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Accessing the web service ðJava applications

Å Utilizing the web serviceós WSDL description, parsers automatically generate interface classes
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Evaluation ðError classes

False positives False negatives

Different grade of differentiation Language
Different languages of source and target terminologies (e.g. 

"Streptokokken der Mitis-Gruppe").

Language Typos

Missing Synonyms

Incomplete target terminology
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Perspective / next steps

ÅHaving normalized data allows for secondary usage and 

analysing of (aggregated) clinical routine data across 

different sites / countries

ÅDebugIT workbench

ÅResults are made comparable to other studies / 

benchmarks
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Analysis ðData mining
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Results are made comparable
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Conclusion

ÅData normalization is an indispensable task in secondary 

usage of clinical routine data across different sites

ÅOur tools allow for normalization of clinical data with high 

quality

ÅThose tools are easily to be adapted to other domains
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Presented by Alexandros Kalousis

Structured data mining
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ÅCentral Concept: Episode Of Care (EOC). A Spatio-Temporal 

Sequence of events.

ÅMain event types:

ÅAntibiograms

ÅTreatments

ÅThe more complex DM tasks have a strong temporal dimension

ÅTo address them we need causal information, which is not

recorded anywhere.

The data mining setting in few words
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ÅTo answer the DM questions we have to extract from

the EoCs subsequences of events that are related,

e.g.:

the result of ñcultureXòled the doctor to prescribe

ñtreatmentYòwhich was subsequently verified with

ñantibiogramZò

ÅThings get much trickier within a real episode of care

ɆCult. X ɆTrt. Y ɆABGr Z
Åȹt Åȹt

Relations Between Events
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AN EPISODE OF CARE


