Identifying outcomes of specific treatment options for a given disease from MEDLINE abstracts 
(Description of working prototype)
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Prototype Description

1. A literature database, for example, MEDLINE, is searched for all articles pertaining to the disease. This is done automatically using tools developed at NLM, provided someone, for example a medical librarian, starts the search. Search tools currently available at NLM are E-Utilities, developed at NCBI (http://eutils.ncbi.nlm.nih.gov/entrez/query/static/eutils_help.html) and Essie, an experimental probabilistic search engine developed at the Lister Hill National Center for Biomedical Communications, NLM. 
2. Diseases and treatment options are identified in each article automatically using the MetaMap and SemRep tools developed at NLM. 
3. Our Outcome Extraction tool:

· automatically verifies that an article is about the disease.

· automatically identifies strength of evidence in the article (as Grade I, II, III, or no evidence), based on the type of the study, for example, clinical trial, reputation of the journal, and the number of participants in the study.
· automatically estimates the likelihood of a sentence being an outcome statement in an article. Any number of top ranking sentences, for example 2-3, could be extracted as a summary.
4. The extracted outcomes could be stored in a database (with or without human curation.)

Operational System Development
The currently working prototype is limited in its processing capabilities. Due to complex natural language processing that takes place in MetaMap and SemRep, the prototype processes on the order of a 100 new abstracts for approximately 15 queries per day. To make it serve larger numbers of questions and provide outcomes for a Patient Outcomes Database the following tasks have to be accomplished:
· Use the results of MetaMap and SemRep processing of MEDLINE abstracts that is conducted at NLM for purposes unrelated to outcomes. Using the results of this processing for outcome extraction will require additional programmer effort and storage capacity. 

· Develop the outcomes database

· Develop tools to insert extracted outcome statements into the database

· Develop a user interface for database curation, if needed

· Update the database regularly with respect to new treatment options and new evidence for existing treatment options.

To summarize: 

The outcome extraction process starts with a disease input. The automatic processing starts with MEDLINE search; uses MetaMap processing to identify diseases and treatments in MEDLINE articles; and activates the Outcome Extraction tool. The Outcome Extraction tool automatically assigns grade of evidence; automatically rejects (or downgrades, depending on user preferences) articles about a different disease and with no clinical evidence; and automatically extracts outcome statements. 
The outcome statements extracted for the disease and specific treatment(s) could potentially be automatically inserted into a relational database.
Depending on the desired level of accuracy, a qualified person (ranging from a medical librarian to an MD specializing in the disease) could review the extracted outcomes. If provided to public, each outcome for a specific treatment of a disease should display information about the number and types of patients; the strength of evidence; and reference the article 
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In postmenopausal women with endocrine-responsive breast cancer, adjuvant treatment with letrozole, as compared with tamoxifen, reduced the risk of recurrent disease, especially at distant sites.
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