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ABSTRACT

Severe vascular leakage and shock are the major causes of death in patients with
dengue hemorrhagic fever and dengue shock syndrome (DHF/DSS). Complement
activation was proposed to be a key underlying event 30 years ago, but the cause of
complement activation has remained unknown to the present day. The major
nonstructural-protein NS1 of dengue virus (DV) was tested for its capacity to activate
human complement in its cell-bound and soluble forrn. Plasma samples from 163
patients with DV-infection and from 19 patients with other febrile illnesses (OFI)
were prospectively analyzed for levels of viremia, NS1, and complement activation
products. Blood and pleural fluids from 9 patients with DSS were also analyzed. We
discovered that soluble NS1 activated complement to completion, and activation was
enhanced by polyclonal and monoclonal antibodies against NS1. Complement was
also activated by cell-associated NS1 in the presence of specific antibodies. Plasma
levels of NS1 and terminal SC5b-9 complexes correlated with disease severity. Large
amounts of NSI1, complement anaphylatoxin C5a and the terminal complement
complex SC5b-9 were present in pleural fluids of DSS patients. The present study
provides the link between NS1 load, complement activation and plasma leakage in
severe DV-infection. High concentrations of complement activation products may be
directly responsible for vascular leakage occurring in DHF/DSS patients. Massive
complement activation in DV infections is triggered by NS1 both on cell surfaces and
in the circulation. Measurements of NS1 and SC5b-9 in plasma may render it

possible to identify patients at risk of developing vascular leakage and shock.



