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government sector. Another is the institution of universal insurance, with payroll
contributions from the employed and government-subsidized premiums for the poor.
These should be combined with tighter supervision and quality control by the
panchayat to ensure more cost-effective health care delivery in the rural areas.
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Dengue Haemorrhagic Fever and Shock Syndrome
Dengue fever has been assuming progressively increasing public health importance
in the tropical and SUbtropical countries during the past decade and this trend is likely
to continue unless effective measures to control the transmission of the infection are
instituted worldwide. IThe disease is caused by four serotypes ofthe dengue virus, any
of which may be responsible for an epidemic. Dengue haemorrhagic fever (DHF) and
dengue shock syndrome (DSS) are serious clinical manifestations of the infection and
may be fatal in 40%-50% of untreated patients.' However, with appropriate treatment,
the mortality can be brought down to 1%-5%.3

Dengue fever is a disease of uncontrolled urbanization resulting in overcrowding,
and falling standards of sanitation and waste disposal.' Epidemic transmission
requires a favourable temperature (>20 "C) and stagnant water for the breeding of
Aedes aegypti. Outbreaks in urban areas infected with the Aedes mosquito may be
explosive with attack rates reaching up to 70% of the population+The environmental
temperature affects the transmission dynamics of dengue infection; a higher temperature
within range of mosquito viability leads to more infectious mosquitoes which bite
more frequently."

The pathogenesis of DHFIDSS is not clear. It has been observed that sequential
infection by any two of the four serotypes of dengue virus results in DHFIDSS in
hyperendemic areas.' How a second dengue infection causes severe disease and why
only some patients get a severe disease remains unclear. A recent study from Thailand
suggests that when the antibody residual from the first infection is able to neutralize
a second virus type, even weakly, a secondary infection occurs but its severity is
downregulated and the disease is mild. When no cross-reactive neutralizing anti-
bodies are present, a second infection is under the influence of enhancing antibodies
and the resulting infection and disease are severe. An alternative explanation is that
the Southeast Asian dengue virus may be inherently more capable of supporting
severe antibody-enhanced infection than the virus in other geographic areas.'

The DHFIDSS remained a disease of children and young adults for two decades
after its identification in the 1950s. In Singapore, the median age for DHF in 1973 was
14 years and almost all the fatal cases were below 10 years of age." The median age
in 1994 increased to 28 years and 9 of the 11 serologically confirmed cases were
19 years or older," A similar experience has been reported from Malaysia'? and Fiji."
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In an outbreak of DHFIDSS in Delhi in 1988, children as well as adults were
affected.":" In this year's epidemic in Delhi, more than half of the hospitalized
patients were adults (unpublished data). The reasons for this change in the epidemiology
of DHF are not clear and need to be investigated further.

The diagnostic criteria for DHFIDSS include thrombocytopenia (platelets <100 000
per cmm), haemoconcentration (change in haematocrit by more than 20% of the
baseline), haemorrhagic manifestations and/or hypotension.P By these criteria, a
patient presenting with a history of fever, bleeding manifestations and thrombo-
cytopenia but without haemoconcentration cannot be diagnosed as DHFIDSS. The
documentation of haemoconcentration presents certain difficulties since the baseline
haematocrit is often not available and may well be below normal on account of
nutritional factors. Further, severe bleeding may decrease the haematocrit by the
time the patient presents to a hospital. Sumarmo et at. I~ observed a lack of haemo-
concentration in 9 of the 30 virologically confirmed fatal cases of dengue fever with
thrombocytopenia and massive bleeding. In our experience, during the 1996 epi-
demic in Delhi, about 10% of hospitalized children and a majority of adults admitted
to the All India Institute of Medical Sciences, did not have evidence of
haemoconcentration (unpublished data). In view of this, there is a need to redefine
DHFIDSS and dengue fever with haemorrhagic manifestations.

The DHFIDSS predominantly affects the blood vessels, bone marrow, liver and
skin. Its clinical manifestations include skin and mucosal bleeding, hypotension,
hepatomegaly, hypovolaemic shock and serous or haemorrhagic effusions in the
serous cavities of the body. Occasionally, it may be associated with hepatitis,
encephalitis and glomerulonephritis.F:"

The treatment of DHFIDSS consists of administration of crystalloids by the intra-
venous route. In unresponsive patients, colloids orplasma infusions are recommended.
Blood transfusions are required in the presence of massive haemorrhage or a falling
haernatocrit." The role of platelet infusions in severely thrombocytopenic patients
with or without severe bleeding, in the absence of randomized clinical trials, remains
uncertain. They seem to have a role in patients with massive bleeding and severe
thrombocytopenia. However, their effect on survival in patients with less severe
forms of bleeding needs to be evaluated. This is important, particularly during
epidemics, as the availability of platelet concentrates is unlikely to match the demand.
In a double-blind, placebo-controlled trial, high dose methyl prednisolone failed to
show any benefit in established DSS.19High dose intravenous immunoglobulin has
not been tried in the management of DSS, but is unlikely to be a practical proposition
in view of the high costs involved.

Close monitoring and appropriate fluid therapy of patients with DHFIDSS has
resulted in considerable reduction in mortality from these serious complications.
However, further work is required to elucidate the mechanism of DHFIDSS and to
devise simpler interventional strategies to tackle this growing public health problem.
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