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Why address a variety of languages?
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• Access to a larger demographic

• Access to more patient cohorts

• Agregate data for rare and other diseases, e.g. autism 
spectrum disorder in 4 healthcare centers [Kohane et al. 
2012]

• Apply WHO protocols widely

• Success story in the making: IRIS, a software for 
automated coding of causes of death

• Collaboration involving France, Hungary, Japan, 
Germany, Italy, Sweden, United States
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Literature on Clinical NLP is hard to find!

• International Medical Informatics Association (IMIA) 
Yearbook 

• Clinical NLP section started in 2014
• Survey paper, synopsis with «best papers» selection

• For year 2017, 709 articles reviewed
• ACL anthology: BioNLP, *ACL conferences (34% off topic)

• Pubmed: natural language processing (35% off topic)

• Pubmed: text mining (60% off topic)

• Overall, 31 (4.3%) addressed a language other than English

• Reviewing tools used

• Bibreview  https://pypi.org/project/BibReview/

• Integrated classifier [Norman et al. LREC 2018]
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Literature on Clinical NLP is hard to find!

•American Medical Informatics Association (AMIA)

• Panels on clinical NLP for languages other than 

English in 2014, 2017. 
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Growth of bio-clinical NLP publications in MEDLINE 

for the top 5 studied languages other than English

(22 languagescoveredin review)
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BioNLPsharedtasks

including languages other than English
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Biomedical NLP 

in a language other than English
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• What does it consist in? 
• Data creation: vocabularies, annotated dataset

• Method development: NLP methods for the biomedical 
domain, bioNLPtasks

• Applications

• Is it different from bioNLPin English? 
• Less resources

• Language, country specificities

• Multilingual aspects: translation, language adaptation, 
cross-culture comparisons 
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Building new systems and resources
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Domain-specific NLP components

• Morphological analyzer

• DeRIF, for French [Namer & Zweigenbaum 2004]

• PoS tagger

• Experiments conducted for Portuguese[Oleynik et al. 2010], Polish 

[Marciniak and Mykowiecka 2011], Spanish[Costumero et al. 2014]

• Parser
• Some work for French[Baud et al. 1999]and Finish[Haverinen et al.], 

but no public tool

• Entity and concept recognition
• No equivalent of Metamap or cTAKES

• Some tools for direct lexical matching, e.g. BioPortal [Jonquet et al.]
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Automatic word segmentation and applications
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Named Entity Recognition in Chinese [Lei et al. JAMIA 2014], [Xu et al. 

JAMIA 2014]

- Word segmentation (vs. character) performs better

- Joint segmentation+NER yields 1-% improvement for both

- F-measure of 90+% for 4 entity types: performance comparable to 

English, with specific features

Word segmentation in Japanese [Nishimoto et al. Methods Inf Med 2008]

-Addresses the lack of spacing

-A probabilistic model of word segmentation using dictionaries

-Successfully applied to English ïcan be useful for OCR
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Transliteration issues

• Expansion  of English Abbreviations in Japanese 
[Shinohara et al. Methods Inf Med 2013]

-code-switching

-Pilot study on 8 short forms associated to 2 or more long forms

-Character segmentation (vs. word) performs better

• Word segmentation in Hebrew [Cohen et al. Methods Inf Med 

2010]

- Identification of transliterated words improves medical term 

extraction by 29%
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Lexicons and terminology development
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• Term translation

• Through term alignment using parallel [Deléger et al. 2010] or 

comparable[Chiao and Zweigenbaum 2002]corpora

• Using automatic translation systems [van Mulligen et al. 2016]

• Mapping of terminologies to the UMLS 
• ATC[Merabti et al. 2011]or CCAM [Bousquet et al. 2012]

• French consumer vocabulary[Tapi Nzali et al. 2017]
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Corpora and annotations 
(for Romance Languages)

• MonolingualCorpora

• ParallelCorpora

• Usedin the WMT campaigns[Névéolet al. 2018]

Corpus Text type Annotations Availability

Spanish BARR

Oronoz et al.

IULA

Literature

EHR

EHR

Abbreviations

Entities (ADR)

Negation

Open

Restricted

Open

French CépiDC

QUAERO

MERLOT

Sequoia

Tapi Nzali et al.

Death certificate

Literature

EHR

Drug inserts

Social Media

ICD10

Concepts

E+R+M

PoS

Sentiment

under DUA

Open

Restricted

Open

Restricted

Portugese Aluisio et al. Patient speech classification Restricted

Italian Attardi et al. EHR Silver entities From authors

Romanian BioRo Literature, lecture notes PoS, entities Open
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Access to clinical corpus for NLP is restricted
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• European regulation is increasingly restrictive

• Use of death certificates for CLEF eHealth 2016-2018  

• Use of ñclinical-likeò corpus: BARR 2018, DEFT 2019

• Development of synthetic clinical corpus 
• Mix of lines from different certificates in CLEF eHealth Italian 

corpus [Névéolet al. 2018]

• Fictitious family history sections in Norvegianñcoincidental 
similarities must be expectedò [Rama et al. 2018]

• De-identification challenge using pseudo EHRs in Japanese

[Aramakiet al. 2014] , follow-up work[Kajiyamaet al. 2018]
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Addressing multiple languages
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Applications using Multilingual Corpora
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Improve access to medical information

- Off-the-shelf automatic translation, e.g. Google translate, Babelfish
[Zeng-Treitleret al. 2010] [Wu et al. 2011]

- Medical Speech translation [Bouillon et al. 2007]

CrosslingualInformation Retrieval by query translation
-French, knowledge-based [Thirionet al. 2010]

-French/Czech/German, MT based [Pecinaet al. 2014]

Study of clinical cultural differences

-Breast cancer information in Germany vs. UK [Weissenbergeret al. 2004]

-Clinical records [Wu et al. 2013] and doctor reviews [Haoet al. 2017]in 

China vs. US
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Biomedical track at WMT: since 2016
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Goals
- ñhealth in my languageò

- Scientific writing assistance for non native speakers 

Language pairs addressed
-English to and from {French, Spanish, Portuguese and others}

Improvement on the state of the art

-Notable for Spanish and Portuguese (BLEU scores ~40+)

Still a long way to goé

-Evaluation measures

-Non standard text



• Negation
–Adaptation of NegExto French[Chapman et al. 2013], Swedish

[Skeppstedt2011], German[Cotiket al. 2016], Dutch [Afzalet al. 2014] and 

Spanish[Costumeroet al. 2014] [Cotiket al. 2016]

• De-identification
–Adaptation of De-IDto French [Grouinet al. 2009]

• Temporal analysis
–Heideltimeadaptedto French [Tapi Nzaliet al. 2015] and Swedish

[Vellupilaiet al. 2014]
18

Adaptingarchitecture developedfor English

Absence of [evidence to suggest acute cardiac process]

Absence de [ganglions métastasiques]



Usingthe samearchitecture 

for severallanguages

19

- Temporal relation extraction

- Use of the American THYME corpus[Bethardet al. 2016]and 

French MERLOT corpus[Campilloset al. 2017]

- ConvertTimeMLto ñcontainerò relations



Usingthe samearchitecture 

for severallanguages
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• Generic framework with language dependent features
[Tourilleet al. EACL 2017] 

French (MERLOT) English (THYME)

P R F1 P R F1

baseline 0.43 0.15 0.22 0.55 0.06 0.11

no-relation 0.99 1.00 0.99 0.96 0.98 0.97

contains 0.75 0.57 0.65 0.61 0.47 0.53

micro-average 0.98 0.98 0.98 0.93 0.94 0.93

• In spite of lowerresources

for French, performance is

similar

• Performance is

comparable to inter-

annotatoragreement



Automaticcoding(CIM10) of causes of death
in multiple languages

DENUTRITION DESHYDRATATION
DEMENCE MIXTE EVOLUEE (stade
sévère)
Maladie de Parkinson idiopathique
Angioedème membres sup récent non
exploré par TDM (a priori pas de cause
médicamenteuse)

E46, E86
F03
G200, R600

MALNUTRITION DEHYDRATION

ADVANCED MIXED DEMENTIA (late stage)

Idiopathic Parkinson Disease

Recent angioedema of upper limbs w\o CT 

exploration

(no known drug cause)



Parallel language processing vs. 

multi-language processing @CLEF eHealth
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Country Team Method Lang

Spain

Canada

Spain 

Germany

Italy

UK

IxaMed

TorontoCL

LSI-UNED

WBI

IMS-UNIPD

KCL-Health-NLP

supervised ML (neural) 

sup (embeddings, neural) + dict

sup (neural) with dict + dict

sup (word embeddings, neural)

dict

sup (neural), dict

fr+ hu it

fr+ hu it

fr hu it

fr hu it

fr hu it

fr+ it

Organizers baseline most freq codes for input line fr+ hu it

Neural: multilayer perceptron, CNN, RNN encoder-decoder, LSTM seq2seq
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Country Team Method Lang

Spain

Canada

Spain 

Germany

Italy

UK

IxaMed

TorontoCL

LSI-UNED

WBI

IMS-UNIPD

KCL-Health-NLP

supervised ML (neural) 

sup (embeddings, neural) + dict

sup (neural) with dict + dict

sup (word embeddings, neural)

dict

sup (neural), dict

fr+ hu it

fr+ hu it

fr hu it

fr hu it

fr hu it

fr+ it

Organizers baseline most freq codes for input line fr+ hu it

Neural: multilayer perceptron, CNN, RNN encoder-decoder, LSTM seq2seq

Parallel language processing vs. 

multi-language processing @CLEF eHealth
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Challenges and opportunities



•Resource development

–Terminologies: increasecoverageof the UMLS

–Annotatedcorpus (comparable/parallel?)

•SharedTasks

–CLEF eHealth2019: ICD10 codingfor German

–WMT 2019: Machine Translation for ES, FR, GE, PT

•Support the creationof modular, multilingualNLP 

suites
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How can we advance clinical NLP

In languages other than English? 



CABeRneTANR-13-JS02-0009-01

EU H2020 Marie Sklodowska-Curie grant No 676207

CLEF initiative

BLAH5: Biomedical Linked Hackathon

Thank you!
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Applications



• Text classification
–Healthcare associated infections in Swedish patient records 

[Jacobson and Dalianis 2016]

–Multiple Myeloma in German records [Löpprich et al 2016]

• Information extraction used for computing clinical 

scores
–Cardiovascular score (French) [Grouin et al. 2012] 

–Memory scores (Japanese)[Takano et al. 2017]

28

Biomedical NLP tasks addressed



Temporal relation extraction: 

Clinical TempEval task, THYME corpus
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•Temporal ñcontainerò relations [Bethardet al. 2016]

Betweenpairs of events

Betweeneventsand temporal expressions

Betweeneventsand document creationtime

•Participation in the challenge witha neural system
[Tourilleet al. 2016]


