-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by INRIA a CCSD electronic archive server

archives-ouvertes

A Semantic Wiki for Editing and Sharing Decision
Guidelines in Oncology
Thomas Meilender, Jean Lieber, Gilles Herengt, Fabien Palomares, Nicolas

Jay

» To cite this version:

Thomas Meilender, Jean Lieber, Gilles Herengt, Fabien Palomares, Nicolas Jay. A Semantic Wiki
for Editing and Sharing Decision Guidelines in Oncology. The 24th European Medical Informatics
Conference - MIE 2012, M.Cristina Mazzoleni, Aug 2012, Pise, Italy. hal-00736711

HAL Id: hal-00736711
https://hal.inria.fr /hal-00736711

Submitted on 28 Sep 2012

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://core.ac.uk/display/49861426?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://hal.inria.fr/hal-00736711
https://hal.archives-ouvertes.fr

A Semantic Wiki for Editing and Sharing
Decision Guidelines in Oncology

Thomas MEILENDER-P1, Jean LIEBER, Gilles HERENGT,
Fabien PALOMARES and Nicolas JAY

aA2Zl, Commercy, France
b oria (Université de Lorraine — CNRS — INRIA)
¢ ONCOLOR Health network, Lorraine, FRANCE

Abstract. The Internet has totally changed the way information is jstled and
shared in medicine. With web 2.0 and semantic web techredogieb applications
allow now collaborative information editing in a way thatnche reused by ma-
chines. These new tools could be used to in local health mksato promote the
editing and sharing of medical knowledge between praottis. Oncolor, a French
oncology network, has edited 144 decision guidelines. &hasal guidelines rely
upon national French guidelines and are built and updatiabcoatively by med-
ical experts. To improve working conditions, the need of afine collaborative
tool has been expressed. This paper presemtsdoGIK, a semantic wiki ap-
proach for local oncology guideline editing. Semantic willow online collabo-
rative work and manage semantic annotations which can lsedeautomatically
to bring new services. Applied to oncology guidelines, satingechnologies im-
proves the guideline management and provides additiomates such as targeted
queries to external bibliographical resources.

Keywords. semantic wikis, social semantic web, oncology decisiordejines,
web 2.0.

1. Introduction

Web 2.0 refers to a set of technologies for Internet apptioatthat enables the users to
collaboratively create and share information on the Worid&WVeb. Numerous studies
have shown the positive impact of such evolutions on mediéaimation systems [1].
Recently, social semantic web [2] was born from the mergfitgeweb 2.0 technologies
with the semantic web, which aims at creating and sharingétized information in
order to make it available to both humans and machines. Faymformal information
can be edited collaboratively, shared, and automaticakylun the social semantic web.
The oncology network Oncolor is a partnership of public andape health insti-
tutions of the Lorraine region (East of France). Oncolotiective is to improve the
care of cancer patients. 144 oncology guidelines have beigedeby Oncolor to give
recommendations about various decision problems abouecéa.g. choice of a cancer
treatment). Since guidelines are intended for both medte#fland patients, editors have
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Figure1l. Representation of wiki page about breast cancer (a) in aicswiki (b) and in a semantic wiki (c).

exploited various kinds of formats in order to be both actigad didactic. Guidelines
are written by a panel of medical experts and are continugdjated according to the
state of the art in oncology and to the evolutions of the lacaitext. Oncolor plans to
update each of them at least once in two years. In order ttitéaeithe creation, the
maintenance, and the publication of guidelines, Oncolemx@ressed the need for more
effective and more collaborative tools.

The aim of this paper is to presentNOOLOGIK?, a tool for editing, updating
and sharing local oncology guidelines that implements teas semantic web. ©-
coLoGIK is a semantic wiki that allows to write information collatatively and can
reuse this information automatically.

This paper is structured as follows: semantic wikis areothticed in Section 2, while
Section 3 presents the implementation of our wiki. ThentiSea& shows the use of
semantic features ini@oLoGIK. Finally, a discussion about the first evaluation and the
presentation of some future work are given in Section 5.

2. Wikisand semantic wikis

Wikis [3] are typical examples of web 2.0 applications. \ikdlia’s popularity demon-
strates the importance of such systems. Wikis are websiesevpages can be edited
by visitors to allow collaborative writing of documents aaue: usually based on a set of
pages, organized into categories and connected by hykerkiting is made easy by
use of a simple languageijkitext, that allows to structure and layout pages and to create
links between them. Wikis are created and maintained tHrapgcific content manage-

2htt p: // wwy. oncol ogi k. fr/
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(a) An excerpt of guideline in @coLOGIK. (b) KcATOS decision tree editor interface.

Figure 2. Examples of interfaces of ICOLOGIK.

ment systems, the wiki engines. Semantic wikis are born tltemmerging of wikis and
the semantic web. A semantic wiki is similar to a classica onthe sense that it is a
website whose content is edited by users. However, it cheriaes resources and links
between them as shown in Figure 1. In a semantic wiki, an atinatcharacterizes a
page and several annotations can be bound to this page. i§oamation is formalized
and can be automatically reused.

3. A collaborativetool for editing guidelines
3.1. ONcoLOGIK deployment

Mediawiki and its extension Semantic Mediawiki (SMW) [4]Meabeen used as wiki
engines in this project. Indeed, among all the semantic esigines, SMW seems to
be the most complete framework and a large community of dpess is involved in
the project. Thus, many extensions and an efficient supperpivided to the users.
Moreover, MediaWiki supports the most important wiki fuicts such as page history,
comments, rich media management, etc.

Oncolor had already published guidelines on a static webBjpically, these guide-
lines are structured documents that are composed of vadiods of contents: texts, de-
cision trees, medical classifications, pictures, refezenand glossaries. Some of them
are simply imported from other French oncology networkstiése contents have been
imported by creating and editing a page per guideline. Anmpta of a guideline is
shown in Figure 2(a). To improve indexing inNOOLOGIK and to simplify browsing,
guidelines have been classified through an anatomic clzesifin created by the Oncolor
staff and through the network that edit them.

3.2. User right management

Usually, wikis are open systems where everybody can modifyuchents, even non-
specialists and unidentified persons. However, such arpappris not conceivable to
provide certified medical information: all the guidelines/k to be approved by the med-
ical experts panel before they are shared. Moreover, wheodification is proposed by



an identified medical expert, this modification has also totexked by Oncolor experts
panel. The key idea is to propose a system flexible enoughcepaenodifications by
identified experts, but that always keeps a public versiahithapproved. Hence, a spe-
cial namespace has been created and can be viewed as a weerf@pthe experts. This
namespace corresponds to a special part of the wiki whereighés can be attributed
independently from the rest of the wiki. Thus, five kinds ofrtsshave been identified:

e anonymous users can read pages of the main namespace;
e external medical experts can also read and comments patiesworkspace;

e medical editors can also edit pages in the workspace;

e Oncolor editors can also edit pages of the main namespadea #melworkspace;
e administrators can edit all pages, even wiki system pages.

3.3. KCATOS, a decision tree editor

Oncolor guidelines contain numerous decision trees. Tibtkte their updates, a specific
Mediawiki extension has been createdcAT0S allows the collaborative drawing of
decision trees based on a small set of geometrical shapescted by directed edges. Its
interface is shown on Figure 2(b). Among various export bdji@s, KCATOS proposes
an algorithm that transforms decision trees into OWL (theGA‘f8commendation for
representing ontologies). It also provides functions thetck if the tree is well-formed
(i.e., is a syntactically correct decision tree).

4. Using semantic annotations
4.1. Improving management of guidelines

Annotations can be exploited by the SMW inline query englging a simple query
language, semantic search can be done directly in a pageeaunlisrare displayed as
tables, lists, etc. In our project, semantic annotation® leeen added to improve the
guideline management. For example, every guideline iglinky a specific property to
a date indicating the last validated update. This date icé&teld manually by redactors
to mark the current state of the art. Thanks to an inline quergaintenance page was
created to point out the outdated guidelines. Moreoverterauery has been added
on each guideline to show a warning if the guideline has tofmated. To ensure the
consistency of the annotations, the SMW template mechaisisised.

Inline queries are also used to improve browsing. For exanaplist can be simply
created with all the guidelines related to the respiratgstesm (in Oncolor classifica-
tion), that are not authored by Oncolor and that have beeatafddn the last 6 months.

4.2. Targeted queries to bibliographical resources

Providing complete and updated bibliography to users is pmzantribution of On-
coLoGIK. This bibliography is provided by two medical bibliographdatabases:
PubMed [5], and CISMeF [6], a search engine that indexega Emount of online med-
ical publications in French. Both PubMed and CISMeF use teSM (Medical Subject
Headings) thesaurus to index medical publications. Themaptates were designed to



simplify the annotation of the guidelines using MeSH. Me8Hirts have been imported
in ONCOLOGIK that also manages their French translation. Annotatioeshen auto-
matically exploited to generate targeted query to PuMedG@idMeF. By following hy-
perlinks, users can browse PubMed or Cismef where listseofitbst recent publications
related to the annotated guideline are shown. Moreover singuhe PubMed “Clini-
cal Query” system [7], requests can be precised by categitiplogy”, “Diagnosis”,
“Therapy”, “Prognosis”, or “Clinical Prediction Guides”)

5. User evaluation and futurework

A first evaluation of the tool has been led by investigatirgyapinions of a panel of four
users involved into guideline editing. None of them had eeertributed to a wiki before
ONcoLoGIK but all of them acknowledged that wikis are easy to learndif¢tsaining.
Among the advantages of the wiki system, our panel agre¢it thaeactive and flexible
and that QicoLoGIK increases the quality of the editing process and the quallithe
guidelines themselves by standardizing and simplifyirgtiork on layouts. It has also
been acknowledged that wikis improve working conditionsafipwing distant work,
which was impossible with the previous system.

There are many challenges with semantic wikis in health néear, an improvement
of targeted queries is studied. Current queries dependeogutueline as a concept, but
it would be interesting to manage annotations on the cosiefthe guideline itself to
make them more precise. An intermediary step could be to addtations to each para-
graph of the guidelines. Another future work is related ® tise of data from semantic
web. Indeed, lots of resources are available such as opemddistant databases. How-
ever, the use of external data is a major concern in the miathoaain, due to the critical
nature of the data. Each source will have to be approved bpl@nbefore it can be ex-
ploited by OncoLoGIK. Finally, future improvements include linkingNZoLoGIK to
other semantic web applications such agH#B0u [8] and to medical resources such as
electronic medical records. This challenge will lead usdosider semantic interoper-
ability by means of existing bio-medical ontologies suclSB®OMED or GALEN [9]. It
will be then an interesting opportunity to tackle alignmpriblems between semantic
wikis and existing resources.

References

[1] Van De Belt T.H., Engelen L.J., Berben S.A., SchoonhokerDefinition of Health 2.0 and Medicine
2.0: A Systematic Review (2010)purnal of Medical Internet Resear@10 Apr-Jun;12(2):e18. .

[2] Gruber T., Collective knowledge systems: Where the &dtleb meets the Semantic Web (20QB)ur-
nal of Web Semantids4-13.

[3] Leuf B., Cunningham W., The Wiki Way: Quick Collaborati@n the Web (2001)Addison-Wesley

[4] Krotzsch M., Vrandecic D., Volkel M., Haller H., Studer. RSemantic Wikipedia (2007)Journal of
Web Semantics:251-261.

[5] PubMed websiteht t p: / / waww. ncbi . nl m ni h. gov/ pubned/ , last consulted: jan 2012.

[6] CISMeF websiteht t p: / / www. chu- r ouen. fr/ ci smef/, last consulted: jan 2012.

[7] Glasziou P., Do all fractures need full immobilisatipi8MJ 2007 Sept; 335(7620): 612—613.

[8] Badra F., d’Aquin M., Lieber J. and Meilender T.pHIBOU: a Customizable Interface for Decision
Support in a Semantic Portal (200&8roceedings of the Poster and Demo. Session at ISWC2008

[9] Bodenreider O., Stevens R., Bio-ontologies: Currergnis and Future Directions (2008yiefings in
Bioinformatics2006 Sep;7(3):256-74.



