
Understanding the changing epidemiology of 
paediatric empyema: the relationship with pneumonia

Results

 Monthly hospitalisations for 
pneumonia and empyema increased from 
a median of 30.6 and 0.48 
hospitalisations per million individuals 
aged 0-14 years in 1997/8 to 76.7 and 
3.31 in 2005/6 (p<0.001) respectively 
(Figure 3). 

 The proportion of empyema to 
pneumonia hospitalisations per month 
doubled from 2.04 % to 4.13 % (p<0.001) 
and there was some evidence of 
periodicity. 

 There was an association between 
pneumonia hospitalisations and 
isolations of S. pneumoniae.

 Empyema hospitalisations were 
associated with increases in isolations of 
S. pneumoniae and GAS.

 Variation in the proportion of 
empyema to pneumonia was positively 
associated with isolations of GAS.  
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Figure 2: Monthly isolations of pathogens from 1997–2006.

Figure 3: Monthly pneumonia hospitalisations, empyema hospitalisations and 
proportion of empyema to pneumonia hospitalisations per month. Individual 

tables include results of time series modelling for each variable and all 

included pathogens. 

Methods

 Monthly counts of hospitalisations 
for bacterial pneumonia (ICD-10 codes 
J13-J15 and J181) and empyema (J860 
and J869) in children (0-14 yrs) in 
England from 1997–2006 were obtained 
from Hospital Episode Statistics data.   

 Data on monthly counts of total 
invasive isolations of Group A 
streptococcus (GAS), Streptococcus 
pneumoniae,  Staphylococcus aureus and 
total isolations of Mycoplasma
pneumoniae for England for the same 
age group and time period were 
obtained (Figure 2). 

 Time series modelling (generalised 
least squares based regression) was used 
assess associations between both 
conditions and pathogen levels.

Discussion

 The increase in empyema 
hospitalisations were partially explained 
by an increase in pneumonia. 

 However the proportion of 
empyema to pneumonia doubled 
suggesting that other factors are 
relevant. 

 One such factor may be increases in  
GAS as these were associated with the 
observed increase in the proportion of 
empyema to pneumonia. 

 Increases in S. pneumoniae
appeared associated with increases in 
pneumonia and empyema and may 
explain the changes in both conditions. 

Introduction

 Empyema is a significant cause of 
morbidity in children (Figure 1) and has 
increased in incidence dramatically over 
the last decade worldwide. 

 No clear explanation for these 
changes has emerged but hypotheses 
have included an underlying increase in 
pneumonia and changes in the levels of 
respiratory pathogens. 

 We investigated the relationship 
between both conditions and common 
bacterial causes of lower respiratory 
tract infection in children.    
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Organism Co-efficient 95 % CI P-value

Proportion of empyema to pneumonia

GAS 0.00035 0.00003;0.00067 0.03*

S. pneumoniae 0.00003 -0.00005;0.0001 0.53

S. aureus -0.00007 -0.00018;0.00004 0.21

M. pneumoniae -0.00003 -0.00008;0.00002 0.19

Organism Co-efficient 95 % CI P-value

Pneumonia

GAS 0.005 -0.001;0.011 0.12

S. pneumoniae 0.009 0.007;0.011 <0.001*

S. aureus 0.001 -0.001;0.004 0.21

M. pneumoniae 0.001 -0.0001;0.003 0.09

Organism Co-efficient 95 % CI P-value

Empyema

GAS 0.014 0.003;0.025 0.02*

S. pneumoniae 0.010 0.008;0.013 <0.001*

S. aureus -0.001 -0.005;0.003 0.49

M. pneumoniae -0.001 -0.002;0.001 0.50

Figure 1: A chest x-ray of a child undergoing pleural 
drainage of a thoracic empyema

Conclusion

The escalation in paediatric empyema 
appeared associated with a rise in 

pneumonia driven by S. pneumoniae and 
an increase in the progression of 

pneumonia to empyema driven by GAS.   
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