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Creating a Vocabulary from Consensus Syndrome Definitions
Chapman WW, Dowling JN, Baer A, Buckeridge D, Cochrane D, Elkin P, Espino J, Gunn J, Hales C, Hutwagner L, Keller M, Larson C, Lober B, Noe R, Okhmatovskaia A, Olson K, Paladini M, Scholer M, Sniegoski C, Thompson D 
Objective

Develop an ontology for defining and describing clinical conditions appearing in triage chief complaints that is based on current practice, has input from a broad base of developers and users of syndromic surveillance systems, and can be easily implemented in an automated surveillance system. 
Background

Our aim was to develop a vocabulary and ontology that could assist public health in monitoring, characterizing, detecting, and responding to acute outbreaks and exposures based on patients’ initial clinical presentations. There is a need for standardized syndrome definitions in order to share data among systems and to compare the accuracy of existing systems. In a previous report to the ISDS, we described the results of a meeting in which public health practitioners, syndromic surveillance system developers, and emergency medicine physicians together generated consensus syndrome definitions based on current syndromic surveillance practice. We report here on refinement of the syndrome definitions, additions to the definitions meant to make them operational, and creation of an ontology.

Methods

Eighteen investigators, representing 10 operating surveillance systems, generated consensus syndrome definitions from existing syndrome definitions. Each participant listed all clinical conditions monitored by their system, and we discussed inclusion of each condition in consensus definitions. Over the following year, through regular phone calls, participants further refined the concepts, added keywords, and developed an ontology using Protégé. 
Results
The participants submitted a total of 43 individual syndrome definitions, comprising 15 respiratory-related syndromes, 16 Gastrointestinal-related syndromes, and 12 related to Fever, Constitutional, or Influenza-like Illness. We examined the 18 unique syndromes, discussed inclusion of the 137 concepts mapping to the syndromes, and ultimately developed six consensus syndromes: ILI (27 concepts), Constitutional (19 concepts), Sensitive Respiratory (53 concepts), Specific Respiratory (31 concepts), Sensitive GI (17 concepts), and Specific GI (7 concepts). Creating sensitive and specific definitions was critical to our ability to come to consensus in a short time.

We subsequently organized the syndrome definitions so that multiple concepts can map to a single clinical condition name as synonyms or related concepts. For instance, the concepts Spitting Up, Hematemesis, and Vomiting all map to the clinical condition Vomiting, which maps to sensitive and specific GI syndromes. Organizing the syndrome definitions in this way allowed us to (a) explicitly define a syndrome through the list of clinical conditions that map to that syndrome, (b) explicitly define a condition through related and synonymous concepts, (c) map the concepts to standardized vocabularies, such as SNOMED, and (d) provide a transparent and explicit way to modify syndrome definitions by excluding or including specific concepts. For instance, a surveillance system may choose to remove Spitting Up from the Vomiting concept. We included multiple keywords for each concept in the definitions based on experience with real chief complaints. The Vomiting concept contains over 30 keywords including misspellings, variants such as “retching,” and abbreviations such as “n/v.” The resulting syndrome definitions are available in the form of a spreadsheet on www.dbmi.pitt.edu/blulab/resources/syndrome-definitions.xls or as an OWL ontology at http://bioportal.bioontology.org/ontologies/40646.
Conclusions

An ontology for syndromic surveillance can be utilized in a number of ways, such as providing an easy way to launch a chief complaint classifier that represents the experience of surveillance systems across the country, providing standard definitions that can be used to compare performance of different chief complaint classifiers, providing a lingua franca for sharing data across surveillance systems, and setting up explicit definitions that can be evaluated against real data to calculate positive predictive value of specific concepts in order to improve the definitions. We hope the definitions and ontology will serve as the starting point for dialog and experimentation on which concepts best indicate relevant syndromic presentations. 
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