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Objective

To evaluate the performance of the hospital emergency department syndromic surveillance (HEDSS) and hospital admissions syndromic surveillance (HASS) systems during the novel H1N1 (nH1N1) influenza outbreak in 2009.
Background

In Connecticut (CT), two syndromic surveillance systems have been established to detect and monitor potential public health threats: 1) the HASS, where hospitals report aggregate counts of syndromes daily [1]; and 2) the HEDSS,
 Where hospital EDs report chief complaint data that is then categorized into 8 syndromes [2]. Previous analysis of seasonal influenza has shown that both systems have been useful for predicting influenza activity [3].
Methods

Weekly totals of pneumonia admissions and weekly percentage of ED fever/flu visits were compared to weekly totals of laboratory confirmed influenza reports beginning the first week of October for the 2008/2009 influenza seasonal peak and the nH1N1 influenza peak using correlation coefficients. Visits from the HEDSS system were examined by geographical region (defined by hospital location) and age group (<5; 5-17; 18-44; 45-64; (65). The cumulative numbers of excess ED fever/flu visits and of excess pneumonia hospitalizations were calculated using the average weekly visits in the three weeks prior to the influenza season as a baseline.  
Results
The percent of ED fever/flu visits were highly correlated with overall 2008/2009 influenza activity (r=0.90, p<0.0001), including both the 2008/2009 seasonal peak and the nH1N1 peak (r=0.95, p<0.0001; r=0.90, p<0.0001, respectively). Pneumonia admissions performed moderately well during the seasonal peak (r=0.64, p=0.0002), but did not show a significant correlation during the nH1N1 peak or overall. During MMWR week 17, a large jump was seen in the percent of fever/flu visits; this occurred among all age groups and geographic regions and was not seen for hospital admissions. During the peak of nH1N1, the percentage of all fever/flu visits for ages 5-17 was significantly higher than during the peak of seasonal influenza activity (37% versus 29% p<0.0001). The number of excess ED fever/flu visits was higher during the nH1N1 season when compared to the seasonal peak (10526 vs. 5840 visits), while the number of excess hospitalizations for pneumonia was higher during seasonal influenza (3012 vs 700 hospitalizations). 
Conclusions
Both systems were good predictors of influenza activity during the 2008/2009 seasonal peak, similar to the CT experience in previous seasons [3]. However, during the initial nH1N1 peak, only ED visits were highly correlated with influenza activity, suggesting a larger impact in the outpatient setting when compared to seasonal influenza; the relative impact was confirmed by examining excess visits and hospitalizations.  This suggests a second nH1N1 wave will have a greater impact on outpatient rather than inpatient settings and may be clinically milder than seasonal influenza. Although the HEDSS system proved excellent for monitoring the level of nH1N1 activity, it was limited in detecting its onset. The initial peak was likely media driven as it began the week initial reports of nH1N1 were published, was seen in all geographic regions and ages, but did not result in hospitalizations. Thus, sudden increases in ED visits for fever/flu need to be examined with other systems before attributing them to influenza. The HEDSS system was effective in detecting which age groups were affected by nH1N1. When examining ED visits by age, 5-17 year olds had the highest proportion of visits during the nH1N1 peak and a higher percentage than was seen during the seasonal peak; this is similar to the national experience using other methods of surveillance. The HEDSS proved useful in monitoring influenza, for both seasonal influenza and the emerging nH1N1 pandemic strain. The HASS, while less sensitive to levels of nH1N1 activity, provided a context in which to interpret the sharp increase in outpatient visits. There was no pronounced burden of hospital admissions associated with nH1N1. These systems will continue to play a central role in influenza surveillance as we move into additional waves of nH1N1 pandemic influenza.
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