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Background: Dengue imposes serious healthcare, economic and social burden, with 390 million cases estimated annually, of 
which 75% are mild or asymptomatic cases. While many factors have been postulated in the pathogenesis of dengue, it has 
been traditionally believed to be an immune-mediated disease leading to endothelial dysfunctions. This study describes the 
cytokine levels of a dengue cohort in a Malaysia and investigates the protective immune correlates in clinically asymptomatic 
household members.

Methodology and results: Dengue-suspected patients and accompanying household members (no physical signs of illness) 
were recruited with informed consent. Clinical data information was obtained and dengue laboratory diagnostics (RT-PCR, 
MAC-ELISA, NS1 ELISA and HI) were conducted. Serum of patients (dengue positive or presumptive) was subjected to 
multiplex cytokine analyses while the dengue positive/presumptive household members were gene profiled to find protective 
immune correlates. Twelve cytokines namely IL-5, IL-10, IL-13, IFN-γ, MIF, IL-8, CCL11, CXCL10, IL-7, FGF-2, ICAM-1 
and VCAM-1 were significantly differentially expressed at the different phases of illness in dengue patients. On the other 
hand, among 29 asymptomatic household members who were found to be dengue positive/ presumptive, cytokine-related 
genes including TNF-α, IL8, IL2, IL3, IL4, IL5, IL8, IL9, IL10 and IL13, IL18 were found to be down-regulated while CCL5, 
MIP-1α, MIP-1β, TGF-β were up-regulated. At the same time, a number of matrix metalloproteinase (MMP) members, such 
as MMP8, MMP10, MMP12, MMP15, MMP16, MMP24 and TIMP1 were significantly modulated. The involvement of these 
cytokine and MMPs indicate the endothelium as a major player in dengue pathogenesis. This was then demonstrated via in 
vitro infection of the brain and lung microvascular endothelial cells where both were found to be susceptible to dengue virus 
infections. Further investigations into the protein expression of dengue-infected microvascular cells reveal that various tight 
junctional proteins (ZO-1, Claudin-1, Occludin and ESAM) were modulated differentially. 

Conclusion: Here, findings from other studies are re-iterated to show that cytokine storms are a significant component in 
dengue immunopathogenesis whereas subclinical infections reveal broad down-regulation many innate, adaptive cytokines 
and matrix Metalloproteinases. This led to the hypothesis where the endothelium is suggested to play an important role. In 
this study activation of the endothelial cells seemed to have occurred immediately upon dengue infection and is regulated 
differentially in different organs. This is postulated to trigger the various cascades of immune response as noted in dengue 
patients. As endothelium dysfunctions are often reversible, this may provide avenues for development potential pharmacologic 
agents to manage disease severity.
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