













Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Clinical Information Extraction .fr

Sep 11, 2010 - Language Processing in Healthcare. Clinical Information ... System. Author. Year Details. caTIES. Crowley, U Pitt. 2006 Java, MMTx, GATE. 

















 Télécharger le PDF 






 225KB taille
 38 téléchargements
 487 vues






 commentaire





 Report
























A Hands-on Introduction to Natural Language Processing in Healthcare



Clinical Information Extraction Medinfo Conference Cape Town, South Africa, 11 September 2010 Brett South, Scott Duvall, Stéphane Meystre



Introduction Natural Language Processing “Natural Language Processing (NLP) is the formulation and investigation of computationally effective mechanisms for communication through natural language” Carbonell and Hayes, Encyclopedia of Artificial Intelligence,1992



It allows computers to “understand” natural language (i.e. the language humans use to communicate, by opposition to “artificial” languages used by computers).



Introduction Typical uses of NLP • Extraction of information or knowledge from narrative text • Detection of relevant documents • Text simplification and summarization • Text-proofing • Translation of narrative text from one language to another • Human-computer interfaces based on natural language; question answering



Introduction Information Extraction (IE) Information Extraction is a specialized sub-domain of NLP and involves extracting predefined information from text. Related to: – Named Entity Recognition (NER) is a subfield of information extraction and refers to the task of recognizing expressions denoting entities (diseases, drugs, people’s names, etc.) in free-text. – Text Mining involves discovering and extracting knowledge from unstructured text and combines information retrieval (optional), information extraction, and data mining. – Information Retrieval (IR) gathers and filters relevant documents.



Introduction Main approaches for IE: – Pattern-matching: regex, over syntactic or semantic information. – Partial / Full parsing: syntactic or semantic analysis; chunking more common. – Probability-based: rules weighted from corpus (lexical, syntactic, semantic features). – Mixed syntax-semantics: combines syntactic and semantic information. – Sublanguage-driven: based on rich sublanguage-specific lexicon and syntactic-semantic grammar. – Ontology-driven: active use of the ontology to guide and constraint the analysis (not equivalent to ontology-based!)



Clinical Data Extraction Why extract clinical data from free-text? - Narrative text clinical documents (discharge summaries, H&P, etc.) contain the majority of the clinical data, - but these data are inaccessible for research or for any automated application (decision support, analysis...), - except if a human would read these narrative documents to extract the required clinical data (a tedious and timeconsuming task), - or if the clinical data are automatically extracted from the text.



Clinical Data Extraction Information extraction from clinical text is hard: - Often ungrammatical (e.g., no verb, no articles, no subject) No significant fever or WBC. Fell while jumping down his truck.



- Frequent abbreviations (often ambiguous and locally defined) Pt has h/o MI , RCA stent , mod AS. CV: rr , nl s1 s2 , no m.



- Misspellings Took malox and 3 ntg w/ pain relief.



- Pseudo-tables and lists T 98.5 , HR 60-64 , RR 16-18 , BP 149-155/58-81 , O2 99% on 2L afeb 61 146/67 16 100%2L



- Templates Fever: Yes__ No___ Tachycardia: Yes__ No__



Clinical Data Extraction Examples of clinical IE applications System



Author



Year Details



LSP-MLP



Sager, NYU



1986



Fortran



RECIT



Baud, U



1992



Prolog



MedLEE



Friedman, Columbia 1995



Prolog



SPRUS, SymText



Haug, UU



1995



Lisp, Netica



MetaMap



Aronson, NLM



1994



Prolog, Java



MMTx



Aronson, NLM



2002



Java



MPLUS



Haug, UU



2002



Java, Netica



SPIN system



Mitchell, U Pitt



2004



Java, GATE



APL system



Meystre, UU



2004



Java, MMTx



Clinical Data Extraction Examples of clinical IE applications (cont.) System



Author



Year Details



caTIES



Crowley, U Pitt



2006



Java, MMTx, GATE



OpenDMAP



Hunter, U of CO



2007



Java, Protégé



HITEx



Zeng, Harvard



2007



Java, GATE, weka



TOPAZ



Chapman, U Pitt



2004



Java, GATE, MetaMap



cTAKES



Savova, Mayo



2009



Java, UIMA



MedKAT



Coden, IBM Res.



2009



Java, UIMA



ODIE



Crowley, U Pitt



2009



Java, UIMA



Systems developed for i2b2 challenges (de-identification, smoking status extraction, obesity and comorbidities extraction, medications extraction) and the Cincinnati ICD9 coding challenge.



Clinical Data Extraction cTAKES (Clinical Text Analysis and Knowledge Extraction System): Developed by Guergana Savova and colleagues, at the Mayo Clinic, with IBM. Released in 03/2009 as part of the OHNLP consortium. Built in UIMA; uses Eclipse for the GUI. Analyzes clinical notes and identifies types of clinical named entities — medications, diseases/disorders, signs/symptoms, anatomical sites and procedures – with attributes (text span, the ontology mapping code, context (negated/not negated , family history of, current, unrelated to patient). Savova G, Kipper-Schuler K, Buntrock J, Chute CG. UIMA-based clinical information extraction system. LREC 2008; Marrakech, Morocco2008. https://cabig-kc.nci.nih.gov/Vocab/KC/index.php/OHNLP



Clinical Data Extraction cTAKES (cont.): Includes: – sentence detection (wraps OpenNLP; based on MaxEnt) – tokenization (rule-based) – LVG (wraps NLM lexical tools) – POS tagging (wraps OpenNLP; based on MaxEnt) – chunking (wraps OpenNLP; based on MaxEnt) – dictionary lookup – negation analysis (± NegEx) – MAWUI (Mayo Weka/UIMA Integration) http://opennlp.sourceforge.net/.



Clinical Data Extraction Unstructured Information Management Architecture: Originally developed by IBM; now an Apache Incubator project. Modules and applications developed by multiple teams: – OHNLP (Mayo Clinic and IBM) – ODIE (U of Pittsburgh) – JULIE tools (Jena University, Germany) – Stanford NER tool (Stanford NLP group) – NaCTeM (U of Manchester, UK) – Tools can be compared and explored at U-compare.org http://incubator.apache.org/uima/ http://u-compare.org/



Clinical Data Extraction Unstructured Information Management Architecture (cont.):



The Common Analysis Structure (CAS) contains the text analyzed (SofA) and all annotations.



Thank you for your attention!
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in the TE buffer as shown in Lane 5. M. 1. 2 3. 4 5. 6. 7. Figure 1. RNA Extracted from Corn Sprouts (CS). Using the PCT SPS Compared to Extraction by Qiagen.
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