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Abstract

The European Health Terminol-
ogy/Ontology Portal (EHTOP) is a
repository dedicated to European health
professionals and students. Currently, it
provides access to thirty two health termi-
nologies and ontologies available mainly
in French or in English, but also German,
Italian and Dutch. EHTOP can be used by
humans and by computers via Web services.
The main objective of EHTOP is to provide
an access to terminologies and ontologies,
allowing dynamic browsing and navigation.
Methods: To integrate terminologies and
ontologies into EHTOP, three steps are
necessary: (1) designing a meta-model into
which each terminology and ontology can
be integrated, (2) developing a process
to include terminologies into EHTOP,
(3) building and integrating existing and
new inter & intra-terminology semantic
harmonization into EHTOP. Results:
EHTOP is available freely for the MeSH
in French (URL:pt s. chu- rouen. fr).
The access to other terminologies and to
other languages is restricted and available
only for the scientific community. A
total of 32 terminologies are included
into EHTOP, with 980,000 concepts,
2,300,000 synonyms, 222,800 definitions
and 4,000,000 relations. Twenty one of
these terminologies are not included yet
in the UMLS among them, some from the
World Health Organization. Since January
2010, EHTOP is daily used by CISMeF
librarians to index health resources in the
CISMeF catalogue in a multi-terminology
mode. Currently, 600 unique machines
are using the MeSH version of EHTOP,
whereas 200 are already registered for
its extended version. More recently, the

multilingual version of EHTOP is available
(URL: http://cispro.chu-rouen.
fr/ehtop_site/) and freely provides
access to ICD10 and FMA in five lan-
guages. Conclusion: EHTOP is a rich tool,
useful for a wide range of applications and
users, whatever in education, resources in-
dexing, information retrieval or performing
audits in terminology management.

1 Introduction

The Internet is currently the major source of sci-
entific and health information and knowledge. If
the generally in English, health information for lay
people is available in each language. Nonetheless,
people around the world is more and more travel-
ling, health information should transcend borders
and should become multilingual and based on sev-
eral health terminologies and ontologies. Some
institutions are already proving health informa-
tion in several languages: e.g. MEDLINEplus
is providing health information for lay people in
English and Spanish, whereas Europe Medicine
Agency is providing drug information for health
professionals and lay people in each European
language. Health is, with Law, the main sci-
entific field, where coexist several terminologies
and ontologies (T/O). For the English languages,
over 150 terminologies and classifications are in-
cluded in the Unified Medical Language System
(UMLS) Bodenreider [2004] meta-thesaurus de-
veloped by the US National Library of Medicine
since 1986. There is an increasing amount of inter-
est today not only in developing and maintaining
healthcare T/O but also in making them interoper-
able within information technology (IT) systems
delivering services to applications. Terminology
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server has been defined as a tool to manage aGtassification for Patient Safefy)WHO-ICF (In-

to give access to various terminologies Burgumernational Classification of Functioning, Disabil-
et al. [1997]. Several terminology servers havéty and Health}, ICPC2%, ORPHANET Ayné
already been developed, mostly in English Buret al. [1998], MedlinePlus Topics Miller et al.
gun et al. [1997], Navas et al. [2007]. One wa$2000], IUPAC (International Union of Pure
recently developed for French terminologies Darand Applied Chemistry) for chemical scienées
moni et al. [2009]. The principal aim of this LOINC (Logical Observation Identifiers Names
work was to create an Health Multi-Terminologyand Codes) Cormont et al. [2011], FMA (Foun-
Multi-Lingual Portal mainly based on Europeandational Model of Anatomy) Rosse and Mejino
languages (EHTOP) and connected to the CI§2003]. Some other terminologies and ontologies
MeF information system. The primary goal ofwill be integrated in the coming months, in partic-
EHTOP was to search concepts among all thelar US National Cancer Institute Terminology.
health terminologies available in French (or in En- , _ _

glish and translated in French) included in thigl-1-2 Integration of the terminologies

portal and to browse it dynamically. The ultimate To integrate the terminologies in the CISMeF
goal was to use this search: (a) to index resourcésformation System (Oracle 11.1g database), three
manually or automatically in the CISMeF quality-steps are necessary: a) to design a terminology
controlled health gateway (Catalog and Index ofieneric model into which each terminology model
Health Resources in French-Fr) [URit:t p: //  can be integrated. b) to design a process capa-
www. ci smef . or g] Darmoni et al. [2000]; (b) ble of integrating terminologies into the EHTOP.
to allow multi-terminology automatic indexing c) to build and integrate intra & inter-terminology
and information retrieval; (c) to evaluate the in-semantic harmonization into EHTOP. Two inter-
tegrity of terminological data (audit); (d) to pro- terminology mappings were performed: one based

vide a new tool to train health students. on UMLS concepts and one based on NLP tools
developed by the CISMeF team Merabti [2010].

11 Material and methods A generic model was designed for the database in
1.1.1 List of terminologiesincluded in order to fit all the terminologies into one global

EHTOP structure (see Figure 1): this database is the CIS-

. . . ... _,. __MeF BackOffice. Then, a model of each terminol-
The following terminologies and classifications

were included in the CISMeF Information Sys-Ogy was designed as a specialization of the meta-

tem (n=32), and therefore in EHTOP. Some ter[r_1odel. With the specific models, the work con-

. ) e ) ... sisted to develop a parser for each terminology:
minologies and classifications are included in thg ™" . L . S
f[‘he input is the original data (or normalized origi-

UI\_/ILS-meta—thesaurus (n=1_1) bu_t most are no al data) and output is an OWL file. As data could
(n=21): MeSH thesaurus (including the MeS - .
in different shapes and structures, in some cases

Supplementary Concepts and the translation odditional rocesses were performed (temporar
15,300 MeSH SC in French and the add-on of P P porary

over 16,000 synonyms to MeSH terms), CISMeI‘gatabaseS’ files etc.).

thesaurus (extension to the MeSH thesaurus, i?i Th_e tfm?r: stggekgf;.he mfgratlor_l of the OWL

cluding 130 metaterms), SNOMED Internationa es Into the backiJHIce. generic parser was

(French version) to describe electronic healt eveloped to directly insert each terminology into
the database. A special model was designed to

records @té et al. [1993], Terminologies devel- ‘ h terminol . “CISMeF Back
oped by the World Health Organization (WHO):rep_rese_n t?’ac erminology in a er back-
Office view” so that the parser can use this model

ICD10 (International Classification of Diseases,” . ) . .
10th revision}, WHO-ART (Adverse Reactions in input to recognize descriptor classes, defini-
Terminology) ’for adverse effe@s WHO-ATC tions, synonyms, relations in order to insert it very
(Anatomical Therapeutic Chemical Classification  4wwy, who. i nt/ pat i ent saf et y/

System§ for drugs, WHO-ICPS (International i npl ement at i on/ t axonomy/ devel opement \
_sitel/en/index.htm/

“wwy. who. i nt/cl assi fications/icd/ en/ Swww. who. i nt/cl assi fications/icf/en/
2w, une- product s. com Swww.who.int/classifications/icd/adaptations/icpc2/
Sht t p: / / wwv. whocc. no/ at cddd/ "htt p://ww. i upac. or g
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specifically devoted to French users. This ver-
sion is available at the following URLht t p:
/I pts.chu-rouen.fr/. Only MeSH and
CISMeF terminologies are freely available. We
provide a restricted access only for the scientific
community (click on “Sign in”); (b) the second
version is multilingual URLht t p: / / ci spro.
chu-rouen. fr/ehtop\ _site/. A total of

32 terminologies are included into EHTOP, with
980,000 concepts, 2,300,000 synonyms, 222,800
definitions and 4,000,000 relations. Since January
2010, EHTORP is daily used by CISMeF librari-
Figure 1: The CISMeF BackOffice database concepans to index in multi-terminology mode. Since

tual structure March 2010, the bilingual version is daily used
by 500 unique machines. Three hundred peo-
easily into the database. ple have already registered to access other T/O,
mainly physicians, health students, librarians and
1.1.3 Creation of the EHTOP translators.

The EHTOP was designed as a graphic inter- _ .
face of a Web Service, entirely dedicated to infor3 Discussion
mation retrieval and associations between terms . .
of several terminologies. Thus, the main obje[(:]-n 2011, the top 3 EHTOP targets are librarians,

tive was to dissociate the substance from the fornh],ealth professionals and health students to learn

in particular the interface. This Web Service wag,]OW to manipulate heglth terml_nologles and_ to ex-
tract knowledge from it, in particular from hierar-

the most important part of the task: retrieve in-_ . ) L .
formation and major schemes to allow the fuIIes?h'eS and relations. Via its Web services, EHTOP

display in the HTMP interface. The EHTOP Web 'Y al_?o tl;e Ese;j t;y se\I/(eraI Iln;erac;[a/e éﬁ?’lgg
Service has been developed to respect Web Sélqns. 0 the best of our knowledge, the

vices Standards with SOAP (Simple Object Ac_ls[ the first of its kind for French. The main added
cess Protocol) and WSDL (Web Service Descri value of EHTOP when cpmpareq 1o any U.M.ITS
tion Language) signatures. It presents some metH[owser McCray and Razi [1995]is the possibility

ods to search terms by descriptor or by databad® access the main health terminologies in French

unique identifier. As the EHTOP exploits a sko<r the multi-lingual terminologies and classifica-

file (RDF), the graphic interface that renders thetzlon coming from WHO, which are not (yet) in-

final HTML was build based on JSP (Java ServerQIUdGOI in the UMLS (e.g. ATC for drugs or ICPS

Pages) files including XSL (eXtensible StylesheeftOr patient safety), as demonstrated in accessing

Language) functions. The final output (XHTML) ICD10 in five languages. Currently, the EHTOP

deals with W3C standards. For optimal perfor-?S a necessary basic tool to index any document

mance, a special AJAX (Asynchronous JavaScringI a multi-terminology multilingual mode. Other
And XML) method is implemented. portals propose to search and navigate T/O such
as NCBO Bioportal Noy et al. [2009] and the
2 Results EBI Ontology Lookup Service Cote et al. [2006].
Those tools are also very friendly but do not al-
Currently, the CISMeF team is using one juniodow users to navigate through terms or search
engineer (JG) to integrate new terminologies (e.@among synonyms in different languages. They
SNOMED CT) and one post-doc (TM) to performare also not adapted to a daily use to index. The
semantic harmonization on each terminology t6iIMTP as been evaluated by some medicine stu-
another (more than 900 alignments were alreadyent groups and gave 58Even if the HMTP web
performed -322-) using CISMeF NLP tools. Cur-service does not deal with the HL7/CTS speci-
rently, two versions of EHTOP exist: (a) the firstfication, it could be an interesting perspective to
version is mainly bilingual (French and English)implement it in order to be compliant with other
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terminological providers. It would be also conve- tion of a platform dedicated to biomedical anal-
nient to get responses from other similar portals ysis terminologies management.AMIA Annu
such as NCBO Bioportal, UMLS browser or EBI  Symp Proc, 2011.

Ontology Lookup Service to enhance our resulti A Cote, D J Rothwell, J Patolay, R Beckett,
and to provide the best possible service to users. ;14 Brochu. The Systematised Nomenclature
of Human and Veterinary Medicine: SNOMED
International., 1993.

A health multi-terminology portal is a valuable Cote, P Jones, R Apweiler, and H Hermjakob.
tool to help to index and retrieve resources from e ontology lookup service, a lightweight
a quality-controlled health gateway. It can also be cross-platform tool for controlled vocabulary
very useful for teaching or performing audits in queries.BMC Bioinformatics, 7(1):97, 2006.

terminology management. . . .
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