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Detection and serotyping of Streptococcus pneumoniae by sequential multiplex polymerase chain 
reaction (PCR) in pleural fluid samples from children with pleural effusions
E. Van Even*, J. Verhaegen, K. Beuselinck, M. Proesmans, K. Lagrou (Leuven, BE)

Objectives: Capsular serotyping of S. pneumoniae is important for follow-up of pneumococcal serotype 
epidemiology and vaccine coverage. Serotype determination by Quellung reaction remains the gold standard, 
but most pleural fluid samples remain culture negative due to antibiotic treatment prior to sampling. The aim of 
this study was to develop a sequential multiplex PCR (SM-PCR) for capsular serotyping of pneumococcal 
isolates directly on pleural fluid samples. Methods: Pleural fluid samples from 64 children with parapneumonic 
effusions, collected between April 2008 and April 2012 and stored at -80°C, were retrospectively tested. A lytA-
targeted real-time PCR was used for pneumococcal detection. On lytA positive samples, a conventional SM-
PCR for pneumococcal serotyping was performed. Eight serotype-specific primers were arranged in 2 multiplex 
PCR sets to include 70% of the most frequent serotypes encountered in Belgium. The first set contained primers 
for serotypes 1, 12F/A, 19A and 22F/A, the second set for serotypes 3, 6A/B/C/D, 7A/F and 15A/F. These 
serotypes are not covered by the 7-valent conjugate vaccine (PCV7). Additionally, the BinaxNOW® 
S.pneumoniae antigen detection test (AlereTM) was compared to the lytA PCR on these pleural fluids. Results: 
Only 4 out of 64 samples were culture positive for S.pneumoniae. LytA PCR testing detected S. pneumoniae in 
53 of 64 samples. Serotyping by multiplex PCR was achieved in 31/53 lytA positive samples. The most 
common serotypes were type 1 (21/31), type 3 (6/31) and type 19A (3/31). The 22/53 non-typeable samples 
may express one of the remaining serotypes not included in our SM-PCR. However, 7 of these non-typeable 
samples showed a lytA PCR CT-value above 30 and may contain pneumococcal DNA below the limit of 
detection of our SM-PCR assay. Pleural fluid BinaxNOW® testing showed a sensitivity of 92,2% and a 
specificity of 100%, when lytA PCR was used as gold standard. Conclusion: Real-time lytA PCR results in 
higher S.pneumoniae detection in pleural fluids compared to culture. Serotype 1 pneumococci were detected in 
68% of samples followed by serotype 3 (19%) and 19A (10%). These serotypes are included in the 13-valent 
conjugate vaccine (PCV13)and are potentially vaccine-preventable. BinaxNOW® test has a good performance 
on pleural fluids and could be used to guide clinical therapy.


