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OBJECTIVE 

To evaluate whether a rise or shift in severe morbid-
ity and mortality by influenza can be detected with 
syndromic surveillance.  

BACKGROUND 
During the influenza season 2003/2004 a new influ-
enza drift variant (H3N2-strain A/Fujian/411/02) 
circulated in the Netherlands that was expected to be 
less well contained by both vaccine-induced immu-
nity (because the H3N2-vaccine strain did not match 
with the Fujian strain) and naturally-induced immu-
nity. However the eventual magnitude of the epi-
demic was lower than expected (measured by both 
ILI incidence in GP-sentinel data, and influenza labo-
ratory surveillance counts). Nevertheless it remains 
possible that, during this epidemic, the lower vac-
cine-induced and naturally-induced immunity did 
lead to more severe consequences of influenza infec-
tions (e.g. hospitalizations and mortality) than could 
be expected by the reported size of the epidemic. 
Therefore we retrospectively investigated whether 
respiratory syndromes (Hospitalizations and mortal-
ity) showed an excess increase in 2003/2004.  

 
METHODS 

Respiratory syndromes were defined for the hospi-
talizations and mortality data using the CDC syn-
drome grouping of ICD9 codes as a guidance. We 
plotted the counts of the hospital syndrome, and the 
mortality syndrome. We also plotted the modeled 
estimated syndrome counts with 95% upper confi-
dence limits. Influenza and other respiratory patho-
gen laboratory counts were used as predictive vari-
ables. We assumed that if the actual syndrome counts 
exceeded the 95% upper confidence limit of the 
model during the influenza season 2003/2004, this 
deviance may indicate more severe consequences of 
influenza infection by the Fujian drift variant.     
 

RESULTS 
Both hospital and mortality respiratory syndromes 
exceeded the 95% upper confidence limit during the 
2003/2004 influenza season (see fig. 1 for hospitali-
zations), indicating that more respiratory hospitaliza-
tions and respiratory mortality occurred than could be 
expected by the number of influenza laboratory 
counts in that season. During the previous influenza 

season of 2002/2003 both syndromes exceed the up-
per confidence limits as well, although with smaller 
peaks above the confidence limit. This could be an 
early indication of the severity of the Fujian drift 
variant, as the strain was first detected in the later 
phase of that season  
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Figure 1 – Hospitalizations:  Weekly counts of the respiratory 

syndrome (black line), the modeled syndrome (by resp.pathogen 
lab counts, blue line), the 95% upper confidence limit (red dotted 
line) and the exceedings of the upper confidence limit (red dots on 

X axis). 

CONCLUSIONS 
Although the influenza epidemic in the Netherlands 
in 2003/2004 was reported of limited size, the circu-
lation of the H3N2-Fujian variant coincided with 
higher levels of severe respiratory morbidity and 
mortality than were to be expected based on labora-
tory pathogen surveillance. This study shows that by 
performing a combined surveillance of syndromic 
and pathogen data, syndromic surveillance can be 
used to detect a shift in morbidity and mortality asso-
ciated with a drift variant of influenza (or another 
common pathogen).  
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