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Defining protective immune responses to the dengue virus 

J M Kamal Chandiina Jeewandara 

Background: Although dengue infections can lead to severe clinical disease sometimes 

resulting in fatalities, the majority of both primary and secondary dengue infections result 

in mild/asymptomatic disease that is usually not diagnosed as dengue. Therefore, I 

proceeded to investigate epidemiological and co-morbid risk factors associated with severe 

dengue and the functionality of DENY specific memory T cell responses in relation to 

clinical disease severity. Furthermore, as platelet activating factor (PAF) is associated with 

an increase in vascular permeability in other diseases, I investigated its role in acute 

dengue infection. 

Methods: 1689 healthy individuals were recruited. Information regarding their co-morbid 

illnesses, anthropometric measurements and Japanese Encephalitis vaccination status was 

recorded. The dengue and Japanese Encephalitis virus (JFV) antibody status was 

determined in all individuals. Using ex vivo IFN'y ELiSpot assays and by determining 

cytokines produced in ELiSpot supernatants, I investigated the functionality of DEN V-

specific memory T cell responses in 338 individuals, who were naturally infected and 

either had severe dengue or had sub clinical dengue infection. PAF levels were assessed in 

25 patients with acute dengue infection. The effect of dengue serum on tight junction 

xx 



protein ZO-1 was determined by using human endothelial cell lines (HUVECs). The effect 

of dengue serum on trans-endothelial resistance (TEER) and its reversibility in the 

presence of PAF receptor blocker was also measured on HUVECs. 

Results: 1152/1689 (68.2%) individuals were seropositive for dengue however only 

133/1152 (9.8%) of them had been hospitalized due to dengue. A significant and positive 

correlation was observed for dengue antibody seropositivity and age in children 

(Spearmans R0.9, p<0.0001) and in adults (Spearmans R=0.96, p=0.004). Obesity, 

asthma, allergic rhinitis and a waist circumference of >80cm in women was significantly 

associated with increased risk of hospital ization for dengue. JEV antibody positivity was 

significantly associated with an increased risk of hospitalization in both adults (p<O.00l) 

and in children (p=0.03). T cells of individuals with both past sub clinical dengue infection 

and severe dengue produced multiple cytokines when stimulated with DEN V-NS3 

peptides. DENV-NS3 specific T cells of those with sub clinical dengue infection were 

more likely to produce only granzyme B (p0.02), while those who had severe dengue 

were more likely to produce both TNFa and IFNy (p0.03) or TNFct alone. 

PAF levels were significantly higher in patients with acute dengue (n=25; pO.00l). Serum 

from patients with dengue significantly down-regulated expression of tight junction 

protein, ZO-1 (p= 0.004) in HUVECs. This was significantly inhibited (p=0.004) by the 

use of a PAF receptor antagonist (PAFRA). Serum from dengue patients also significantly 

reduced TEER and this reduction was significantly (p=0.02) inhibited by prior incubation 

with the PAFRA. 
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Conclusions: Obesity, asthma and 1EV antibody positivity appear to be associated with a 

higher risk of hospitalization due to dengue virus. The types of cytokines produced by 

DENV-specific memory T cells appear to influence the outcome of clinical disease 

severity. The PAF is likely to be playing a significant role in inducing vascular leak in 

acute dengue infection, which offers a potential target for therapeutic intervention. 


