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Dengue Overview

Dengue Viral Infection
Epidemiology and Distribution
Clinical features, pathogenesis, treatment

Vector control



Dengue virus

Dengue virus belongs to the Flavivirus genus of the Flaviviridae family

Other flaviviruses include: Yellow Fever, JE, West Nile Virus & Zika

Vectors are species of Aedes mosquito

Four antigenically distinct serotypes (DENV-1, DENV-2, DENV-3, DENV-4)
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Transmission cycle

* Dengue is an acute arboviral disease

e \Vectors are species of Aedes mosquito

e Major host is humans

e Dengue virus transmitted by the bite of an infective
female Aedes mosquito

Source: Wellcome Trust Topics in International Health: Dengue 2001



Dengue

Dengue is an (emerging) infectious disease of tropical and sub-tropical regions
Transmitted by Aedes mosquitoes

Clinically apparent infections present as a spectrum:

Dengue
Hospitalized

Estimated annual global burden:
390 million infections (285M — 525M) Symptomatic

Severe dengue

96 million clinical infections

2 million severe dengue cases

20,000 deaths Asymptomatic

Can be epidemic and/or endemic
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Risk factors for severe dengue

The really important clinical feature of dengue
Vascular permeability leading to dengue shock syndrome

Risk Factors

Secondary infection
* Young age!

* Female gender!

« BMI: obesity

e Virus strain (?)

* Host genetics

e Co-morbidities

1 Anders et al, Emerg Infect Dis. 2013 Jun;19(6):945-53.



Dengue

Antibody dependent enhancement (ADE)

* pre-existing antibodies bind to heterologous serotype but fail to neutralise it. Can
occur in;

— Secondary infection

— Primary infection in infants born to immune mothers

* Experimentally results in altered cellular tropism and higher virus burden
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Dengue pathogenesis

Critical phase

NS1 modulation
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Simmons et al, N Engl J Med. (2012) 366:1423-32.

Antibody- dependent

enhancement is thought to

increase viral burden

- linked to the presence of non-
neutralizing antibodies

Elevated concentrations of
inflammatory mediators,
cytokines, and chemokines
— adding to inflammation

Immunologic response is thought
to promote capillary permeability
when the viral burden is in
decline.

— exact mechanisms are unclear

Loss of essential coagulation
proteins probably plays a major
role in the development of the
typical coagulopathy






Severe Dengue

Severe dengue — shock, haemorrhage or severe organ impairment

Shock: Systemic vascular permeability leading to vascular hypovolemia and
Dengue Shock Syndrome

Haemorrhage: bleeding manifestations due to the combined effects of:-
Thrombocytopenia
Deranged haemostasis

Severe organ impairment:-
Encephalitis, Hepatitis, Other




Treatment and Control

Supportive care

IV fluids + careful resuscitation

Anti-pyretics

Early stage development of specific therapeutics

Prevention: Classic Vector Control









OBJECTIVES:

* To reduce dengue mortality by at least 50% by 2020*
* To reduce dengue morbidity by at least 25% by 2020*
* To estimate the true burden of the disease by 2015

* The year 2010 is used as the baseline.

Technical element 1:

Diagnosis and case
management

o

Technical element 2:

Technical element 3:

Technical element 4:

WHO Global Strategy for Dengue Prevention and Control 2012-2020

Technical element 5:

Integrated surveillance
and outbreak
preparedness

NS

Sustainable vector
control
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Future vaccine
implementation

.

Basic operational
and implementation
research
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ENABLING FACTORS FOR EFFECTIVE IMPLEMENTATION OF THE GLOBAL STRATEGY:

advocacy and resource mobilization

partnership, coordination and collaboration
communication to achieve behavioural outcomes
capacity-building

monitoring and evaluation
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(recombinant)
Inactivated
TLAV-TPIV Heterologous
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