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Introduction

• The size of the bibliome is expanding rapidly.

• Medline, full text, clinical trail reports, patient discharge 
summaries, patents. 

www.nlm.nih.gov/bsd/stats/cit_added.html

http://dahl.at/wordpress/2009/10/06/
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Introduction

• Named Entity Recognition (NER): a strong basis for information 
retrieval and information extraction.

• BioCreAtIvE challenge, a common evaluation platform.

http://www.scaiview.com/scaiview/
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Disease and Adverse Event NER

• A special entity class for medical experts, clinical professionals 
and health care companies [Foster et al., 2005; Hauben and 
Bate, 2009]

• Understand hypothetical causes.

• Develop a preventive rationale.

• Clinical decision making.

Foster et al. (2005). Validation of a discharge summary term search metho d to detect adverse events . 
JAMIA.

M. Hauben and A. Bate. (2009). Decision support methods for the detection of adver se events in post-
marketing data . Drug Discov Today. 
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Related Work
• Craven et al. (1999): Disease-Gene relationship mining over 600 sentences.

• Jimeno et al. (2008): Statistical model Vs UMLS dictionary Vs MetaMap.

• Neveol et al. (2009): Priority model. 

• Leaman et al. (2009): Machine Learning on an extended corpus.  

Craven M ., Kumlien J. (1999) Constructing Biological Knowledge Bases by Extracti ng Information from Text 

Sources . In Proceedings of the 7th International Conference on Intelligent Systems for Molecular Biology.

Jimeno A, Jimenez-Ruiz E, Lee V, Gaudan S, Berlanga R, Rebholz-Schuhmann D. (2008) Assessment of disease 

named entity recognition on a corpus of annotated s entences . BMC Bioinformatics.

Neveol A., Kim W., Wilbur W. J., Lu Z. (2009) Exploring Two Biomedical Text Genres for Disease Re cognition . In 

Proceedings of the BioNLP Workshop.

Leaman R., Christopher M., Gonzalez G. (2009). Enabling the Recognition of Diseases in Biomedical Text with 

Machine Learning . In Proceeding of Languages in Biology and Medicine.
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Scientific Goals

• Provide an annotated corpus for academic research on disease 
and adverse effect NER.

• Evaluate different resources for their ability to support dictionary-
based NER.

• Evaluate a pre-defined curation pipeline in common over different 
resources.
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Corpus Characteristics

• PubMed query: “Disease” OR “Adverse Effect”

• Evaluation corpus: 400 abstracts.
• 4340 sentences &113,834 tokens 

• Annotated Classes: Disease & Adverse Effect.
• 1428 diseases and 813 adverse effects annotated.
• 178 entities with overlapping classes.
• Inter-annotator kappa: 0.89 (Perfect agreement)

• Context sensitive annotations.

� Hypersensitivity reactions including fever, rash and (more seriously) agranulocytosis are 
associated with procainamide, and a frequent adverse effect requiring cessation of therapy is 
the development of systemic lupus erythematosus. (PMID: 2285495)

� IL-17 expression was found to be associated with many inflammatory diseases in humans, 
such as rheumatoid arthritis, asthma, systemic lupus erythematosus and allograft rejection and 
many in vitro studies have indicated a pro-inflammatory function for IL-17. (PMID: 20338742)
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Corpus Characteristics

Disease

Adverse 
Effect

Medical Dictionary for Regulatory Activates [MedDRA]
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Terminological Resources

• Disease type-independent

• Medical Subject Headings [MeSH] disease
• Medical Dictionary for Regulatory Activates [MedDRA]
• International Classification of Diseases [ICD-10]
• Systematized Nomenclature of Medicine-Clinical Terms 

[SNOMED-CT]
• Unified Medical Language Systems [UMLS]

• Disease type-specific

• National Cancer Institute [NCI] thesaurus
• Diagnostic and Statistical Manual of Mental Disorders [DSM] 

codes 
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Resource Characteristics

case-insensitive string match

http://www.nlm.nih.gov/research/umls/knowledge_sources
/metathesaurus/source_faq.html#what_involved
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Resource Characteristics

• Obsolete terms were not filtered from UMLS
• NEPHROTIC SYNDROME NOS : C0027729
• HAND FOOT MOUTH DIS : C0018572
• ADHD : C1263846

• Special characters
• 5-@fluorouracil toxicity
• Congestive heart failure #&124

• Descriptive synonyms
• Non-displaced fracture of lateral condoyle of right femur, initial encounter for 

closed fracture

• Non-disease entries
• Alcohol consumption
• Childhood
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NER and Performance Evaluation

• ProMiner [Hanisch et al.]

• Matching criteria 
• Case-insensitive
• Word-order sensitive
• Longest string match (acute lymphoid leukemia)
• Class-unspecific

• Evaluation criteria
• Complete match 

Diabetes mellitus type 2
• Partial match

Diabetes mellitus type 2

• Evaluation metrics: Precision & Recall

D. Hanisch, K. Fundel, H. Mevissen, R. Zimmer, and J. Fluck. (2005). ProMiner: rule-based protein and gene 
entity recognition . BMC Bioinformatics.
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Raw Dictionary Performance
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Dictionary Curation

Adapted from Hanisch et al. and Aronson et al.

• Remove very short tokens.
• 5 as a synonym of Death related to adverse event

• Remove terms containing special characters.
• Heart anomalies: [bulbs/septum] [patent foramen ovale]
• Brain Tumor, child: Astrocytoma, cerebral

• Chop the underspecifications.
• Congenital limb malformation, NOS
• Hemangioma NEC

D. Hanisch, K. Fundel, H. Mevissen, R. Zimmer, and J. Fluck. (2005). ProMiner: rule-based protein and gene 
entity recognition . BMC Bioinformatics.

A. R. Aronson & S. E. Shooshan. (2008) Ambiguity in the UMLS Metathesaurus . Technical report, National Library 
of Medicine, MD, USA.
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Dictionary Curation

• Remove unusual brackets
• [X] Papulosquamous disorder
• [D] Trismus

• Remove very long terms
• Pancreas multiple or unspecified site injury without mention of open wound 

into cavity.
• Non-displaced fracture of lateral condoyle of right femur, initial encounter 

for closed fracture

• Remove noisy terms
• Run ProMiner over sampled 100,000 abstracts
• Remove most frequent false positives.
• e.g. disease, progression
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Outcome of Dictionary Curation

Raw Dictionaries

Curated Dictionaries
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Curated Dictionary Performance
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Acronym Disambiguation

• Acronyms as a source of frequent false positives
• ALL : Acute Lymphoblastic Leukemia
• AML: Acute myeloid Leukemia

• Generate an acronym dictionary.

• Acronym disambiguation rule:
• Case-sensitive match
• Acronym as well as one of its synonym must co-occur in the same 

abstract.

http://www.scaiview.com/scaiview/
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Post-Disambiguation Performance
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Error Analysis

• Unmatched medical adjective

• progressive neurodegenerative disorder
• Sub-acute coronary syndrome
• vaginal squamous cell carcinoma

• Unmatched enumeration and nested terms

• benign prostate hyperplasial lower urinary tract symptoms
• refractory/relapsed AML
• inflammation-associated adenoma/adenocarcinoma
• neurofibromatosis types 1 and 2

• Term variants
• Parkinsonian symptoms
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Conclusion

• Terms contained in the source vocabularies may be different from
their constituent terms in the UMLS.

• MedDRA (independent version) being substantially smaller than 
UMLS can perform competitively.

• Comprehensive curation of the resources is necessary.

• Intelligent ways to integrate terms from different resources is 
necessary.

• Performance of Machine Learning based systems has to be tested.
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Thank You

Questions?


