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Objective
Develop a simple classifier to extract pneumonia concepts from chest x-ray reports to identify possible cases, and classify reports by severity category. 
Background
Pneumonia is an important indicator of severity of respiratory illness and has been noted to be an important consequence of seasonal influenza and novel H1N1. Automating systems that can be used to carry out case detection and classification tasks can reduce the workload required to diagnose pneumonia. When a more granular instance level reference standard does not exist, lexical domain knowledge can be supplemented by manual human annotation of documents incorrectly classified. 
Methods
We conducted an automated screening of 2.7 million outpatient encounters at the VA Maryland Health Care System from 01/01/2004-12/31/2006. Screening criteria included: a) presence of ICD-9 code from a modified ESSENCE respiratory code set or; b) outpatient medication order for cough remedy or; c) any symptoms describing Influenza-like Illness extracted from clinical note documents and; d) presence of an electronic chest x-ray report.
Reference standard
Chest X-ray reports for those cases meeting the screening criteria (n=2,862) were reviewed by two pulmonary disease fellows. Each report was categorized as “possible” or “unlikely” for pneumonia. All “possible” and a 10% random sample of unlikely reports were independently reviewed by a second pulmonary fellow. This review identified 370 reference cases (13% prevalence).
Pneumonia classifier development
Pneumonia concepts were categorized into two lexical classes: a) terms used to “confirm” and; b) terms used to “rule out” pneumonia. Chest x-ray reports meeting the screening criteria were separated into training and testing sets. A classifier based on the presence of pneumonia terms was iteratively trained until a plateau for recall and precision was reached. All false positive and false negative cases and a random sample of all other cases were then manually reviewed.
Results
Kappa for chart review tasks was 0.88 (0.82-0.93). After three rounds of iterative training, recall and precision for the classifier reached a plateau of 71% (62-79) and 39% (33-45) respectively. False positives resulted where more than one concept from the confirming lexical class was found and few concepts from the rule out lexical class were identified in the same chest x-ray report. 
Future Directions
Improving pneumonia classifier performance and the lexicon used continues, as do manual human annotation efforts. The classifier will be used in facility wide surveillance system for pandemic influenza and severe respiratory illness.
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