Dengue hemorrhagic fever and
shock.syndromes
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Factors Responsible for the dramatic resurgence and
emergence of epidemic DHF
Resurgence closely associated with demographic and societal changes
over the past 50 years.

Unprecedented global population growth and the associated

unplanned and uncontrolled urbanization, especially in tropical
developing countries. This has created ideal conditions for increased
transmission

sLack of effective mosquito control in areas where dengue is
endemic

eIncreased air travel, which provides the ideal mechanism for the

transport of dengue worldwide.
DUANE J. GUBLER. Dengue and Dengue Hemorrhagic Fever, July 1998
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Global Significance Of The Problem
Dengue viral syndromes

N

Leading cause of death and disability amongst children
In the tropics
Most iImportant vector borne disease after malaria

Classified by WHO as “newly emerging /re-emerging
arthropod borne viral disease of glebal importance™
Gibbons, BMJ 2001

WHO 2001




A newly emerging /re-emerging arthropod borne
viral disease of global importance

Figure 2. Worldwide distribution of dengue, 1975-1996

*Prior to 1970, only 9 countries had a dengue epidemi_c

*Now, epidemic in >100 countries
«2/5% of world’s population are at risk of getting dengue

50 million cases each year, with 500,000 requiring
hospitalization

Halstead SB, Curr Opin Inf Dis 2002




Dengue: Virology and Transmission

Dengue is caused by infection with one of four dengue

virus serotypes, i.e. DEN 1-4.

Infection with one serotype provides life-long immunity

against the same serotype, but not against the others

Most infections are asymptomatic but a small proportion

can progress to severe disease.

Severe DHF/DSS is more prevalent in secondary infection

with different serotype of dengue virus

1 Infants can manifest with severe disease with 1st infection




Transmission: the vector
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Pathogenesis.... (2)

Complex interplay of host and viral factors that results in
Immune potentiation with secondary infections -
severe forms of DHF

1. Antibody dependent enhancement (ADE)

2. T-cell activation and destruction

3. Release of inflammatory cytokines and coagulation
cascades

Halstead SB. Immunological parameters of togavirus disease. Biology,
structure, replication. NY: Academic Press, 1980: 107-73.







Pathogenesis ....(4) (contd)
The T- cell: A major contributor to severe dengue
manifestations

» Profound T-cell activation and programmed T-cell death
 Original antigenic sin in the T-cell responses may suppress
viral elimination
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End result: with second Inf

*Higher viral loads and

Shortened incubation times

sIncreased immunopathogenicity and severity of infections |
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Original antigenic sin of the T cell response

 The propensity of the body's immune system to
preferentially utilize immunological memory based on a
previous infection when a second slightly different
serotype is encountered.

*This leaves the Immune system “trapped” by the first
response and unable to mount potentially more effective
responses during subsequent infections.

It Is named by analogy to the theological concept of original sin.

Thomas Francis. On the Doctrine of Original Antigenic Sin







Pathogenesis of bleeds in DHF




Flernorrmage in DSS Is multl-faciorial




Hemorrhage in DSS Is multi-factorial
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Wills BA et al. Coagulation abnormalities in DHF: Serial investigations in 167

Vietnamese children with DSS. CID 2002; 35: 277-85.







Risk factors for mortality

Lucy Chai See Lum, Personal communication to IMCI, WHO, Kuala
Lumpur, Malaysia

Deen JL. Late presentation and increased mortality in children with DHF
Tropical Doctor 2000; 30:227-8.







