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Global Dengue Risk

highest risk

Simmons CP, et al. Dengue. N Engl J Med 2012;366:1423-32 

highest risk



ASMEIT 2017



ASMEIT 2017





Natural History of DENV Infections

Infection Incidence 
~ 5% / year 

Asymptomatic Asymptomatic 
75%

Symptomatic 
25%

Survive
95-99.5%

Die
0.5 - 5%

75% 25%

Dengue fever
95-99% 

Severe dengue
1-5%

Adapted from Vaccine 2004; 22: 1275-1280 
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Pathophysiology of Severe Dengue

viraemia IgG 

• Epidemiologic studies found severe dengue more common during 
secondary heterologous infections and among infants 

• Timing of severe manifestations at height of inflammatory host response 
suggest immune driven phenomenon

.Figure from Bridget Wills

Capillary leakage
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WHY DO SOME PEOPLE GET DHF?

- Antibody-dependent 
enhancement theory

- Depends on virus:
serotype (DEN-2)serotype (DEN-2)
virulence

- Depends on host:
age (<15 yrs)
immune status
genetic factors
2ary infection

Slide from WHO dengue training module



DENGUE, BLEEDING AND DENGUE, BLEEDING AND 
PLATELET TRANSFUSION
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Bleeding in Dengue

Plasma 
Leakage

Severe 
Dengue

Bleeding
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Bleeding in Dengue
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Prophylaxis platelet transfusionProphylaxis platelet transfusion





Risk factors for bleeding?





Prophylaxis platelet transfusion

ASMEIT 2017 

Clinical Infectious Diseases 2009; 48:1262–5
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Dengue is a systemic and dynamic disease.

27

PLATELET COUNT 

Dengue is NOT a PLATELET count disease

Slide from WHO dengue training module



Bleeding in Dengue
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HEMOPHAGOCYTIC
LYMPHOHISTIOCYTOSIS
(HLH)/MACROPHAGE (HLH)/MACROPHAGE 
ACTIVATION SYNDROME 
(MAS) IN DENGUE
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HLH

A rare hyperinflammatory disorder related 
to macrophage activation 
Usually presents as prolonged fever and a Usually presents as prolonged fever and a 
sepsis-like syndrome



HLH and infection

� Secondary or reactive form associated 
with viral, bacterial, fungal, or parasitic 
infections; connective tissue disorders infections; connective tissue disorders 
and malignancy

� Mimic infectious diseases such as 
overwhelming bacterial sepsis
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HLH Pathophysiology

Defect of NK and 
CTL cells

Defect of NK and 
CTL cells

Accumulation of 
activated T-

lymphocytes and 
activated histiocytes 

Accumulation of 
activated T-

lymphocytes and 
activated histiocytes 

Increasingly high 
levels of cytokines 
(cytokine storm)

Increasingly high 
levels of cytokines 
(cytokine storm)

ASMEIT 2017 



HLH/MAS: 
a final common pathway of a cytokine storm

Infection
► Macrophage activation/haemophagocytosis 

► Systemic inflammatory response 
+ Multi-organ dysfunction

► Death
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Dengue Infection 

Asymptomatic              Symptomatic

Uncomplicated     Complicated

No Shock          Shock
Recovery     

Multiorgan Dysfunction  

HS

Diagram courtesy Dr Tan LH



Diagnostic criteria for HLH (> 5 out of 8)

Criteria:

Fever

Splenomegaly

Cytopenia (2-3 cell lines affected)
- Hb <9 mg/dL- Hb <9 mg/dL
- Plt <100 x 109/L
- Neutrophils <1.0 x 109/L

HyperTG and/or hypofibrinogenaemia
- Fasting TG > 3mmol/L
- Fibrinogen =< 1.5 g/L

Haemophagocytosis in BM or spleen or LN

No evidence of malignancy

Ferritin >= 500ug/L

Soluble CD25 (soluble IL-2 receptor) >=2400 IU/ml
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Ferritin > 500
Sensitivity 82%, Specificity 42%

Ferritin > 10,000 
Sensitivity 90%, Specificity 96%



Is it HLH?

Persistent fever and cytopenia
Severe transaminitis/hepatitis
Multi-organ failure Multi-organ failure 
Progressive drop in haemoglobin 
Unexplained progressive metabolic 
acidosis 
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Evidence of HS in 
Dengue in the 
early days…

Nelson ER, Bierman HR, Chulajata R. 

Hematologic Hematologic 
phagocytosis in post 
mortem marrows of 
dengue hemorrhagic 
fever
Am J Med Sci 1966;252:68-74

Slide courtesy Dr Tan LH
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Sayantan Ray, et al. Hemophagocytic Syndrome 
in Classic Dengue Fever. 

J Glob Infect Dis. 2011 Oct-
Dec; 3(4): 399–401
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The macrophage at the center of the image with engulfed red blood cells (white arrow), leukocytes (black arrow)



Thai adult dengue hemorrhagic fever during 2008-201 0: seven 
cases presented with severe multiorgan failure and s uccessfully 
treated with high dose of corticosteroids and intra venous 
immunoglobulin G. 
Sorakkhunpipitkul L, Punyagupta S, Srichaikul T, Tribu dddharat S. J Infect Dis Antimicrob Agents 
2011;28(2):99-103



Should we give steroids?
A transient disease process in majority of patients
Steroids ± immunoglobulin may be enough for most 
cases if indicated
Shorter courses of steroids usually sufficed if 
indicated 
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Take Home Messages

� Plasma Leakage 
� Still the key driver to severe disease in dengue

� Severe dengue beyond plasma leakage� Severe dengue beyond plasma leakage
� Bleeding- no role for prophylactic platelet 

transfusion
� Organ damage- related to HLH?
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THANK YOU
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