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Introduction:
Syndromic surveillance systems were focused on use of emergency departments visits count, chief complaints, over the counter medications sales, etc. However, traditional data sources have limitations such as data quality and lack of links between data sources. 
The objective of this research is to explore methods that will effectively integrate both clinical and syndromic surveillance data and develop decision support algorithms that provide information to both public health and clinical users proactively.

Our hypothesis is that the information fusion models based on Bayesian Networks[1] that utilize, in addition to the traditional syndromic data, new linked data sources from Electronic Medical Record (EMR) will enhance outbreak recognition performance and will increase public health user’s situational awareness.

Method:
Intelligent Severity Score Estimation Model (ISSEM) was built to calculate a score that estimates a patient’s disease-severity. It’s structured so that the inference process would reflect experts’ decision-making logic. ISSEM calculates severity score from numbers of respiratory ICD9 encounters, and laboratory, radiologic, and prescription-therapeutic orders, chronic disease evidence, and the provider’s general practice-behavior patterns from EMR. The adjusted counts for the daily visits are calculated based on the ISSEM severity scores for the patients visiting medical facility. Population Health Bayesian network fuses anomalous number of daily visits in syndromic and EMR data to estimate the probability of the outbreak in the population in specific region. Effectiveness of ISSEM model for ILI patients developing lower respiratory complications was demonstrated in [2]. This study’s intend to measure performance of the ISSEM for the Respiratory syncytial virus (RSV), the one of the leading causes of respiratory tract infections in young children (ages < 2 years old).    Because RSV can cause severe bronchiolitis and pneumonia, there is interest in optimizing public health surveillance systems in order to more effectively detect and characterize RSV outbreaks within the population of young children.  To support this effort ISSEM was applied to the electronic medical records of  children under 2 years of age, seen in emergency rooms from October 2007 to June 2008, and identified as having ICD9 diagnostic codes indicating an upper respiratory condition (n=3482).
Results:
This study showed that the developed disease-severity measure can be used as the basis for a detector for RSV outbreaks within this community.  Further, this study demonstrated that the full time extent of the RSV outbreak in this population during the winter of 2007-2008 can be better characterized by the inclusion of this disease-severity measure than by the use of a traditional patient-count-based approach alone. In looking at the 117 hospital treated patients under 2 years of age who were identified via ICD-9 code as having had RSV during the period of investigation, we find that each patient's severity score attained it's maximum value prior to the ICD-9 code being entered into their record.  The typical lead time for the date of the maximum severity score relative to the ICD-9 code entry date was over a week (median = 8 days).
Conclusion:
Results showed that severity estimation model can early identify patients that developing lower respiratory complications for both ILI and RSV patients. This helps to refine daily counts taken in consideration the number of the severely ill patients and possibly detect the outbreak early when number of the cases is relatively small. We intend to use this method to identify on early stages severely ill patients of the expected fall wave of H1N1 influenza outbreak.
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