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Introduction
D i th t it b fl i i l• Dengue is the most common mosquito-borne flaviviral
infection in the world today 

• Several factors undoubtedly contribute to the developing• Several factors undoubtedly contribute to the developing 
of dengue complications 



Pathogenesis
The plasma leakage mediated by 

the expressed cytokines causes 

endothelial dysfunction, increasing 

l bilit d
Whitehead, S. S. et al. 2007

B cells

vascular permeability and 

bleeding. 

T cells

CYTOKINES

Martina et al. 2009



Materials and Methods
Recruitment period – November 2015 – December 2016

Study site – Hospital for Tropical Diseases, Bangkok, Thailand

Subjects Adults hospitalized with dengue infectionSubjects – Adults hospitalized with dengue infection

Inclusion: Exclusion:
o Age ≥ 18 years
o Fever for a duration  5 days
o Confirmation of dengue infection by

 NS1 Ag positive

o Vulnerable subjects
o Subjects who received any 

blood products during 
investigatory period

Cytokine measurements
Bio Plex Human Cytokine Assay :IL 4 IL 6 IL 8 IL 10 IFN TNF (Bio Rad Inc Hercules)

 NS1 Ag positive
 Anti DENV IgM positive

investigatory period

Bio-Plex Human Cytokine Assay :IL-4, IL-6, IL-8, IL-10, IFN,TNF (Bio-Rad Inc., Hercules)

Antibody assays
Commercially available Dengue IgM and IgG capture ELISA kits (Panbio Dengue Duo Cassette)

Serotyping
Dengue subtyping multiplex kit (Genesig Company)  



DF = 61 DHF = 37

Clinical characteristics of DF vs. DHF

n (%) n (%) p value
Females 21 (34.42) 18 (48.64)

0.2
Males 40 (65.57) 19 (51.35)
A ±SD 31±11 33±11 0 44Age, mean±SD 31±11 33±11 0.44
Primary infection, age mean±SD 25±11 0 NA
Secondary infection, age mean±SD 32±11 33±11 0.11

Duration of illness mean±SD 6 95±0 9 7 8±0 8 0 01Duration of illness, mean±SD 6.95±0.9 7.8±0.8 0.01
Fever 61 (62.24) 37 (37.7) NA
Headache 53 (54.08) 37 (37.6) 0.02
Retro-orbital pain 26 (26.53) 22 (22.45) 0.1p ( ) ( )
Myalgia/Arthralgia 45 (45.92) 34 (34.69) 0.03
Loss of appetite 54 (55.10) 30 (30.61) 0.30
Nausea/Vomiting 31 (31.63) 20 (20.41) 0.75
Di h 16 (16 33) 13 (13 27) 0 34Diarrhea 16 (16.33) 13 (13.27) 0.34

Lymphadenopathy 22 (36.07) 22 (59.46) 0.02

Hepatomegaly 18 (29.50) 15 (40.50) 0.31
Bleeding 20 (32 78) 20 (54 05) 0 05Bleeding 20 (32.78) 20 (54.05) 0.05
Rash 30 (30.61) 19 (19.39) 0.83



Cytokine expression during the three phases of dengue infectiony p g p g
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IL-6 and IL-8 expressions with bleeding during the acute phase and at defervescence
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IL-8 and TNFα expressions with transaminitis
during the acute phase and at defervescenceg p
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Conclusion

• Secondary infections causes a robust T-helper 2 response

• Cytokine expression ↑ DHF vs DF

• IL-8 elevation suggest its role with bleeding in dengue infectiongg g g

Limitation

• Most of the subjects were of mild to moderately severe

O h i i ’ f d f• Other criteria’s for DHF not accounted for
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