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OBJECTIVE
To compare alerts issued from two different syndromic surveillance systems using VHA data during the emergence of H1N1 (2009) influenza A.
BACKGROUND
The Veterans Health Administration (VHA) is comprised of 153 medical centers and more than 800 community-based outpatient clinics, providing care to more than 5.1 million persons in Federal Fiscal Year 2008.  For biosurveillance at a national level, we utilized two syndromic surveillance systems: ESSENCE, which is supported by Johns Hopkins University and BioSense, which is supported by the Centers for Disease Control and Prevention.  In ESSENCE, alert levels are generated by temporal and spatial algorithms, comparing previous and current data counts.  BioSense uses algorithms based on a regression analysis to also compare each syndrome count to prior counts for each specific source-syndrome-zip code-day combination.  This generates consolidated scores which are compared against an expected score.  VHA sends electronic health data based on ICD-9 codes to both the ESSENCE (inpatient and outpatient data) and BioSense (outpatient data) platforms daily.  When the 2009 H1N1 influenza A virus first appeared in April, we assessed elevated influenza-related syndromes in VHA medical facilities using both ESSENCE and BioSense to compare alerts in each system.  
METHODS
From April 27, 2009 through June 26, 2009, both systems were queried regularly to report detector alerts in two common ICD-9-defined syndromes:  respiratory and fever.  Five of these reports were used to compare the alert output from each system; 2 reports captured weekend data and 3 reports captured weekday data.  Within each report, data for comparison were available for the 3 days prior to the systems being accessed (e.g., for the report corresponding to the access date 5/15/09, alerts were recorded for data days 5/12, 5/13 and 5/14), for a total of 15 data days.  The level of agreement between the two systems was determined by observation of which facilities were issued syndrome alerts by each surveillance system on the same dates within a report.
RESULTS
For the 5 reports, alert agreement between the two systems was rarely noted.  Overall for respiratory alerts for the total 15 data days analyzed, ESSENCE recorded 75 alerts and BioSense recorded 64 alerts, but only 4 alerts matched between the systems.  For example, in the 5/15/09 report, one facility had elevated respiratory syndrome in both systems on data day 5/12.  However, ESSENCE had 9 other facilities with respiratory alerts on the 3 days of the 5/15 report and BioSense had 10 facilities, none of which matched.  On a higher volume report day, ESSENCE and BioSense recorded 43 and 6 facilities, respectively, with respiratory alerts on one data day but no facility matches between the systems.   However, on the next data day in that report, ESSENCE and BioSense recorded respiratory alerts in 3 and 7 facilities, respectively, with 2 facility matches. For fever alerts for the 15 data days, ESSENCE recorded 10 alerts and BioSense recorded 76, but only 2 alerts matched.   For example, for fever syndrome on data day 5/13, both systems had 8 alerts with one match. In general, alert volume was lower for reports that included weekend data days, and all 6 of the alerts (4 respiratory and 2 fever) that matched between ESSENCE and BioSense were reported on weekdays.
CONCLUSIONS

VHA, with its large, national network of facilities, could potentially benefit from leveraging electronic health data for biosurveillance. To this end, we examined use of two surveillance systems during the 2009 H1N1 event.  ESSENCE and BioSense receive similar but not identical VHA data, and the algorithms for analysis are different.  Concomitantly, results demonstrated the inconsistency in the output of the two systems.  Caution should be exercised when using syndromic surveillance alerts from any one system for policy or intervention decisions during an infectious disease event.  Further study will be needed to validate and integrate data analyzed by different systems.
