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Objective

This paper presents an analysis of the age pattern dynamics of the 2009 nH1N1 outbreak as represented in New York City Emergency Department syndromic data.  Clusters of syndrome visits are identified using a statistic [1] that identifies arbitrary age groupings with elevated influenza-like-illness rates compared to baseline.

Background

The importance of age in characterizing both seasonal and pandemic influenza is well established [2-3] and it has been suggested that departures from expected seasonal-influenza age patterns might be useful in identifying pandemics. Additionally, identifying subgroups with possible immunity to influenza based on previous exposure (reflected in changes in age patterns) has important policy implications.  As such, methods that can richly characterize age patterns in mortality and morbidity could prove very useful to public health practice and emergency response.

The 2009 nH1N1 outbreak in New York City exhibited a shift to younger age groups, characteristic of past pandemics. Several cities in the DiSTRibute network showed similar patterns. However, during the 2009 outbreak period, characterization of the age dynamics relied on analyses using pre-existing age groups. A comparison of single-year age patterns during outbreak and baseline periods suggested a more complex pattern than could be captured by  the existing multi-year age groups. 

Here we report results from this analysis during the Spring 2009 nH1N1 outbreak and suggest potential uses in public health response. 

Methods

We employed SaTScan prospectively using age as a one-dimensional spatial variable so that the resulting clusters represented endogenous age groupings.  We analyzed the NYCDOHMH fever/flu syndrome and a refined influenza-like-illness syndrome developed during the outbreak.  We compared the resulting clusters to the routine DOHMH citywide SaTScan analyses, age group specific SaTScan analyses, and TERS plots of age-specific patterns identified by Olson et al. [2]. 

Results

Two distinct waves were seen in the Spring 2009 nH1N1 outbreak in New York City. The first wave followed the initial identification of nH1N1 at a high school (April 26thand subsiding around May 4th), while the second larger wave began around May 15th and subsided around June 18th.  Age cluster signals were abundant throughout the analysis period. During the initial wave a cluster was identified on April 26th including the ages 11-21. From May 10th to May 16th age clusters were identified daily in school age children. At no point in this period were children <4 or adults >18 identified. Following this much larger age clusters were again identified between 20 and 50 years of age.
At no point during either wave were adults over 60 or children under 4 identified in an age cluster. This distinguishes nH1N1 from all previous seasonal influenza periods. The tremendous overlap between ages across signals highlights the difficulty in creating groupings a priori.  One potential drawback to our prospective analysis is the presence of the outbreak in the baseline. Retrospectively, it is possible to formally identify the elevated age groups by maintaining a static baseline. Figures 1 present the city ide age pattern for the two periods and a baseline period  (4/1-4/14).
Conclusions

 It is possible to endogenously identify age clusters of elevated influenza-like-illness and test for their significance. Taken over time, these clusters describe the age dynamics of an outbreak period and could be useful in distinguishing seasonal from pandemic influenza.  

References

[1] Konty K, Olson DR, Mostashari F. “Age as space, looking for citywide age clusrers of influenza.” Advance in Disease Surveillance  2006;1 http://www.isdsjournal.org/article/view/229/172

[2] Olson DR, Heffernan R, Paladini M, Konty K, Weiss D & Mostashari F.

PLoS Med 2007;4(8):e247. http://dx.doi.org/10.1371/journal.pmed.0040247  
[3] Olson DR, Simonsen L, Edelson, P,  & Morse, S.  PNAS  2005;102(31):  http://www.pnas.org/content/102/31/10755.full.pdf
Further Information: Kevin Konty, kkonty@health.nyc.gov

PAGE  
2

