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Introduction

* The infrastructure and information
generated in biomedicine are largely
disconnected and disjoint.

* Semantic interoperability -
fundamental and critical for sharing
Information.

e Data elements
* Terminologies
* Information models
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Cancer Data Standards Registry
and Repository (caDSR)

* |ISO/IEC 11179
standard for
metadata registries

°* To represent the
common data
elements (CDES) In
the database

°* implemented a set
of APIs and tools
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Challenges for Metadata Community

* The community Is facing the
harmonization scaling problem.

* The need for tooling to navigate the
model space is urgent.

* To form better community adoption
and governance, a more open,
scalable and collaborative platform is
desired.
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Vision for Clinical Data Interchange
Standards Consortium (CDISC)

* To build a global, accessible
electronic library, which enables
precise and standardized data
element definitions that can be used
In applications and studies to Improve
biomedical research and its link with
health care.
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Semantic Wiki/LexWiki

* Wiki as a collaborative system — community generated
content.

* Semantic wiki as an platform — support different levels
of the formality continuum (Free text -> OWL).

* L exWiki - a collaborative authoring platform for large-
scale biomedical terminologies.
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BiomedGT — Biomedical Grid Terminology

CTCAE - Common Terminology Criteria for
Adverse Events

WHO ICD11 — the International Classification of
Disease

NeurolLex - the Neuroscience Lexicon

XMDR - eXtended MetaData Registry (XMDR)
Project

CSHARE - CDISC Shared Health and Research

Electronic Library



Objectives

* We propose a collaborative framework
for representation and harmonization
of clinical study data elements.

* We implement a prototype of CDISC
Shared Health and Research Electronic
Library (CSHARE) using Semantic
MediaWiki.

* \We report the preliminary observations
and evaluations of how the
components worked and the lessons

specolearnt.



Representation and Harmonization
Framework in UML Model

(Compatible with ISO 11179)

Data Element
Semantics - formal
definition of data
elements

Data - what is
loaded from the
individual sites

Terminology - what comes from the
various terminological resources such
as SNOMED-CT, MeDRA, etc.
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Representation and Harmonization

Framework in UML Model
(Compatible with ISO 11179)
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Workflow process

Harmonize

New Definition



CSHARE Prototype

* A collaborative effort between Mayo Clinic,
National Cancer Institute (NCI) and CDISC to
evaluate the potential uses of collaborative
technology in CSHARE project.

* 3 month time frame
* Semantic MediaWiki Based
°* Five major participants:
* MD Anderson
* Eli Lilly
* Glaxo Smith Klein (GSK)
* Genzyme
* Mayo Clinic
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@coisc
Wiki
Main Page = SHNOMED CT =

page discussion view source
&=

SNOMED CT

SHOMED-CT

B aS eI I n e Ter m I n O I O g y Systematized Momenclature of Medicine Clinical Terms(C:
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Special concept(C1 288230
Specimen{CO370003)
Staging and scales(C0432488)
Substance(C0439361)

Wiki Categories

Lex

@ e This page was last modified on 19 August 200
4




Individual Data Element -

Description

page discussion wview form wview source

ey

GSK Lesion Measurement Previously irradiated

Curation Status: InProgress)

Iwm walues ConceptReference

Drata Element Details

Long Mame: Previodusly irradiated

Short Name: FREVIR

Crefiniticon: vYwhether a tumorwas irradiated befare the start arthe study.
Source Name: S5

Drata Twpe: 0

Units: RO _LIRITS_SFECIFIED

Domain: Oncology Lesion Measdrement

Therapewuric Area: Jncoloosy

Categaries: CEHARE YWorkflowCurationStatusIinFrogress | G5 Data Elermeant



Individual Data Element —

Value Set

discussion | view form | view source

.

GSK Lesion Measurement Previously irradiated

(Curation Status: InProgress)
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Value Set: G5 SYESHO Value Set
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SSK ZYESHO Yalue Settd M (i ]
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S5k SYESMRO VWalue Setsl X Mot applicable

SSE AYESHO Valle Set™ Y es

Sok IESMO Value Setr,, L Mot done

Categories: CEHARE Workflow CurationStatusinFProgress | G5 Data Element




Individual Data Element —

Concept Reference

page discussion | view form | view source
—

GSK Lesion Measurement Previously irradiated

(Curation Status: InProgress)

Values

Drescription ConceptReferance

Data Elemenmnt Concept

Concept Eeference:MNCIM (rradiation{C1 2829300 {SMNOMEL)

Concept Reference:HNCIM WwFersonal history of irradiation{C0431 6200 {SNCOMED)

Categories: CEHARE WorkflowCurationStatusinFrodress | GSE Data Element




Collaboration Feature —
Discussion Tool

vage  [CCOOON viewsouce | histoy | refresh |

L
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| believe that radiation is & substance administration in BRIDG. I not sure how one would represent the fact that the "substance” is radiation. 13
radiation & kind of Materal? Mavhe whether a tumorwas previoushy iradisted imvoles Matenial name=Radiation,
PerormedSubstanceAdministration actualDateRange hefore stant of study PerformedSubstanceAdministration fargetSite= this lesion.
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Underlying Semantic Annotations -

special page

Browse wiki

RDF Triples

GSK Lesion Measurement Previously irradiated

11179 coded data
elament code list

11179 containing data
set

11179 dataType

11173 data elemant
domain

11179 data element
meaning

11173 data elemant
source

11172 definition
11179 longName
11179 shortName
11172 unitOfMeasure
fWlodification date

Categories
hide properties that link here

Gk IYESHO Value Set + 4B

Cncalogy Lesion Measdrement + b

DT CD + &

Cncalagy + 9

FCIM Irradiation(z1 2829300 + 4 NI YFersonal history of irradiation(C04281 65200 + @

GEK + 4

Whether a tumor was irradiated before the start of the studsy.
Freviously irradiated +

FREWIR +

MOo_LUMNITS_SPECIFIED +

27 August 2009 16:04:16 +

CEHARE WaorkflowCurationStatusinFrogress, GSE Data Element



RDF/OWL Rendering

- <rdf: RDF>
== Intology header --»
= <owl: Ontology rdf:about=""
<swivt: creationDate rdf: datatype="http:Fwwrw w3 org 2001 XMLEchematdate Time">2010-03-07T15:04:18-06:00</swivt: creationDate >
<owl:imports rdf resource="hty/fsemantic-rediawi orgfswivt/].0">
<fowl: Ontology>
<i—- exported page data --»

= <swivt: Subject rf about="htty:imformatics mayo. edw'csharendex phyp/Special URIResolver/GSE._Lesion Measurement Previously irradiated">
<rifs:label=GEK Lesion Measurement Previously iradiated=/vdfs:hbel>
<swivt: page rdf-resource="http:/informatics mayo edufcshare/mdex ph/GSK_Lesion Measurement Previously srradsated"S>
<rifs:isDefinedBy rdf resource="htp:informatics mayo edwcshareindex phy/Special ExportRDF/IGSE._ Lesion Measurement Previously irradsated">
<rilf type rdf:resource="http:/informatics mayo. edu/csharefindex php/Special URIResolver/Category-JACSHARE WotkfowCurationStamslnProgress'/>
<rilf type rdf:resource="http/\informatics mayo. edu/csharefindes php/Special URIResolver/Category-3AGSK._Data_Element'S>
<wiki:Property-3A11179 coded data_element code List rdf:resource="htty:/finformatics mayo. edw/cshare/ndex php/Special URIResalver/ 55K ZYESNO Value 5et'f>
<wiki:Property-3A11179 contaming data_set rdf:resource="http:nformatcs.mayo edufcshare/ndex php/Spectal URIResolver/Oncology Lesion: Measurement'/>
<wiki:Property-3A11179_dataType rdf resource="http/fnformatics maya edwcsharefndex phy/Spectal URIResolver/Category-3ADT CD">
<wiki:Property-3A11170 data_element domai rdf resource="htty:informatics mayo edw'csharefndex phy/Special URIResolver/ Oncology'f=
<wiki:Property-3AL1179 data_element meaning rdf:resource="htty:/nformatics.mayo educshare/ndex php/Spectal URIResolver/Category-SANCIM Irradation(C1282530)">
<wiki:Property-3A11179 data_element meaning rdf-resource="htty:finformatics mayo edwcsharefndex phy/Spectal URIResalver/Category-3ANCIM_ VPersonal hustory of srradsaton(C0481620)">
<wiki:Property-3A11170 data_element source rdf-resource="http://informatics mayo edu/cshare/ndex pho/Special URIResolver/GEI">
- <wiki:Property-3A11170 _definition rdf: datatype="http:/fwwrw w3 org 200 EML S chematstrng ">
Whether a tumor was trraciated hefore the start of the study.
<fwiki:Property-3A11179_definition>
<wiki:Property-3A11179 longlName rdf datatype="htty:/fwrw. w3 org/2001KMLSchematsting"» Previously rracbated</wiki:Property-3A11179 longName>
<wiki:Property-3A11179_shortName rdf: datatype="tttp:/fworw w3 org 2001 XML chemattstrng">PREVIR </wiki:Property-3A11179_shortName>
<wiki:Property-3A11179 unitOfbeasure rdf datatype="htty/wwrw w3 org 200 UEMLS chema#string">NO _UNITS SPECIFIED</wiki:Property-3A1L170 wnitOfleasure>
</swivt: Subject>



Harmonization Assertion

— Lexical definition and I1SO 21090 datatypes

page discussion | edit with form it ! delete refresh

Sl

Edit LexWiki CSHARE Data Element: GSK Lesion Measurement Previously irradiated

Description wWalues Concept Reference

Curation Stﬂtl'5:| InProgress "| iPlease assign & curation status first)

Long Mame

MName: IF'revi ously irradiated

Short Mame

MName: I PREVIER

Definition

Definttion: [fherher a tumor was irradiated bhefore the start of the study.

ACO iz a reference to a concept
defined in an external code

systern, terminalogy, or tcdl

Source Mame ontalogy,
Source Name: | fer=1 |

- Unit D 0T VP CD
Data Type Jes unit: [0 J DT BAG CD "
Data Tvee: [oT co JDTLIET CD

DT NPED €D

Unit 38 properties Datasel N S
Unit: [ro_ UNITS_SPECIFIED Domain Ni T DSET Cb r
Drataset Mame "'DT HIZT CDv

- - N H - b
Domain Na'"e'l Lesion kMeazurernent ~ | Therapeutic Area: I Cneology ||




Harmonization Assertion

— Concept Reference and BRIDG linkage

Concept Reference

Concept Reference: |rcikd IrradiationfCl 2Z82930)

Femove I

| |
DG

The anatorical zite or system
that iz the focus of the
Equivalent B| observation. For example,
gastrointestinal, cardiovaszcular,

edobservat target

Rernove |

J BRIDG PerformedObservationResult targetsiteCode

&dd another | J BRIDG PerformedObservation targetsitelateraltyCode
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page

Slicing and Dicing

discussion edit history delete protect

refresh

—

CSHARE Lesion Measurement

TILES = TABLE

sored by page name; then by = &7 grouped as sorted

1. | Genzyme Lesion Measurement METHCD

darmnain
source
datatype
concept

bridg mapping
iz mapped
maps fram
value set

long name
short name

definition

Concology Lesion Measurement

GRNDVITE

DT D

MCIM Measurement method{C1 298991

BRIDG PerformedObseration methodCode

frue

CDE Lesion Measurement Method of Measurement, coded
Genzime METHODE YWalue Set

METHOD

METHOD

Method used to measure the specified lesion

2 | GSHK Lesion Measurement Method

darmain
source
datatype
concept

bridg mapping
iz mapped

maps from

Concology Lesion Measurement

GEkK

CT D

MCIM Measurement method{(C1299951)
BRIDG PerformedObservation methodCode
frue

CDE Lesion Measurement Method of Measurement, coded

source
Genzyime
EEK
I
is mapped 1
false O
true - v=l
datatype 1
DT CD [ =
DTINT f_j
DT ST O=
concept 151
sizef:0449453) ;|
MM O

Lesion{c0221195)

NCIM Measurement ¥—I
method{C1299991)

M -

I Pﬂlnﬂhlnfﬁﬂﬁ?ﬁd!ﬁ?‘\_lll
4 2

-

hridg mapping

BRIDG
PerformedObservation
methodCode
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New Definition

discussion | edit with form edit
—

CDE Lesion Measurement Method of Measurement, coded

Descriptian Cldmip ConceptReference

Equivalent Data Elements

Property Hame Property Value |Mﬂtt|li&ll-&55 |C-:-|nments
(nonel
Data Element From Genzyme: |SGenzyvime Lesion Measurement METHOD (none)
(Honel
Data Element From GSH: S35 Lesion Measurement Method (nonel
(Honel

Dxata Element From Eli Lilly: EliLilly Lesion Measurement Lesion Method of Measurerment|{{(nhone)

(Honel
Drata Element From Mayo: flavo Lesion Measdrement Method of Evaluation (Honel

(nonel
Data Element From BRIDG: BRIDG PerormedCbsernvation methodCode (nonel

Curation Status: InProgress)

Categories: CESHARE WorkflowZarationStatusinProgress | CDE Data Element



Discussion

* |t was difficult to find the set of terminological
components that were needed for classification.

* Definitions require a model.

°* The ability to map value meanings to common
terminology increases the ability to discover
overlap.

* None of the terminologies carried good value set
definitions.

* Data types played a key role in classification.

* The BRIDG model was too coarse for
harmonization.

'FFL)Jmts played an insignificant role in the
e 11T L



Summary

* Prototype was gquite successful

* Semantic MediaWiki was demonstrated to
be a viable platform for:

* Prototyping

* Modeling and data loading

* Collaborative discussion

* Analyzing and harmonizing metadata
* Semantic annotation

°* Import and export
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Next Step

* Prototype Phase 2
* More content
* Workflow
* Ajax Integration w/ BioPortal
* New paradigms for harmonization
* Spreadsheet based tools
* Usability analysis
* Production
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Links/Contact

* CSHARE Demo Wiki: (cshare/share)
hitp://informatics.mayo.edu/cshareDemo

o | exWiki: hitps://cabio-
kc.ncl.nih.gov/\Vocah/KC/index.php/Lex\Wiki

o CDISC: hittp://WwWw.cdISc.oKna/

* Guogian Jiang:
l2ngtgliedian@mayered



http://informatics.mayo.edu/cshareDemo
https://cabig-kc.nci.nih.gov/Vocab/KC/index.php/LexWiki
https://cabig-kc.nci.nih.gov/Vocab/KC/index.php/LexWiki
http://www.cdisc.org/
mailto:jiang.guoqian@mayo.edu

Questions ?
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