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Streptococcus pneumoniae –induced  haemolytic uraemic syndrome:  acquired complement dysregulation?
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Introduction: A distinctive form of haemolytic uraemic syndrome (HUS) complicates invasive Strep. pneumoniae infection in children. In this condition neuraminidase released by Strep. pneumoniae circulates in plasma, and removes terminal sialic acid residues from cell membrane glycoproteins to reveal the Thomsen-Friedenreich (T) cryptantigen on red cells, platelets and endothelium. The T antigen is recognised by a naturally occurring IgM antibody. It was originally thought that the T antigen-antibody reaction might explain the pathogenesis, but anti-T is a cold antibody and unlikely to be causative. The pathogenesis is unknown. Given that mutations in complement factor H (FH) cause HUS, and that FH binds to endothelial cells via polyanions (including sialic acid) to confer non-activator status for the alternative pathway, we hypothesised that neuraminidase, would cleave sialic acid from endothelial cells, reduce local FH, and increase susceptibility to complement activation.

Methods: Conditionally immortalised human glomerular endothelial cell monolayers were treated with neuraminidase. T-antigen exposure on the cell surface was confirmed using HRP-labelled lectin from Arachis hypogea. Neuraminidase-treated endothelial monolayers were incubated with fresh human serum for 30 minutes. Cell surface ELISA’s for FH, C3 and the membrane attack complex (MAC) were performed.

Results: T-antigen expression was confirmed on neuraminidase-treated glomerular endothelial cells. Endothelial cells with maximal T-antigen expression had significantly more cell surface C3 and MAC compared with untreated cells. However, neuraminidase-treated cells showed an increase in cell surface factor H.

Conclusions: Complement dysregulation is implicated in the pathogenesis of HUS. The finding that neuraminidase treated glomerular endothelial cells demonstrate complement activation products on their surface supports the hypothesis that HUS following pneumococcal infection may be an acquired form of complement dysregulation. However, this is not simply explained by detachment of sialic acid-associated FH. The complement regulatory function of FH on cell surfaces requires a complex interaction between FH, nascent surface-bound C3b and polyanions. We propose that the altered environment following neuraminidase activity may permit FH binding to nascent C3b, but render it unable to undergo the correct conformational change to perform its cofactor function.


