Editorial

Changing Epidemiology of Dengue

Dengue fever (DF) and its severe form, the dengue
haemorrhagic fever (DHF), is a re emerging arboviral
disease of great public health importance, and it has spread
to all tropical and sub tropical countries in the world.
Currently, an estimated 2.5 billion people in more than 100
countries are at risk. Globally, every year, an estimated 50
million dengue infections occur; half a million DHF cases
require hospitalization with over 20 000 deaths.!

Most countries in South East Asia bear a high burden of
DF/DHF and experience frequent and cyclical epidemics.?
Also, the epidemiology of dengue in South East Asia is
undergoing a change in the human host, the dengue virus
and the vector bionomics. Shift in affected age groups,
sex differences and expansion to rural areas are evident,
while the virulence and genotype of the virus determine
the severity and time interval between sequential
infections.

The Aedes mosquito, a potent and adaptive vector, has
evolved in longevity and survival, affected by seasonality
and climate variability, socio cultural and economic factors
of human habitation and development.

Dengue is caused by viruses belonging to genus
Flavivirus (family Flaviviridae) with four known
serotypes: DENV 1 through DENV.* Infection with one
serotype confers life long immunity to that serotype and a
few months cross immunity to other serotypes. Sequential
infection of two serotypes leads to more severe type of
disease (e.g. DHF). All serotypes/genotypes are now
circulating globally and maintaining hyperendemicity. 3

Aedes aegypti is the primary vector and establishes its
habitat between latitude 35°N and 35°S. This mosquito
lives in proximity to human habitations in urban areas and
breeds mostly in man made containers. This vector is a
day time feeder, and its peak biting periods are early in the
morning and before dusk. Female Ae. aegypti bites multiple
people during each feeding period. de albopictus is
considered a secondary vector, with characteristics of
being highly adaptive, as it can survive in cooler climates
and spread. Both species are sensitive to environmental
conditions such as temperature, precipitation and humidity.

Shift in affected age group

In South East Asian countries, where all the serotypes
(DENV 1-4) are circulating, DF is typically acknowledged

to be a disease of early childhood, while clinical DF in
adults is rare. DHF/DSS in these areas occurs mostly in
children aged 2-15 years. Older and many of the younger
inhabitants are usually immune and escape DHF, as they
have acquired immunity against primary infectionS5.
However, there is an evidence of increase of dengue
incidence in older age groups, and this age shift has been
reported in Singapore, Indonesia, Bangladesh and
Thailand6. In Thailand, cases of DHF/DSS in small infants
as young as 1-2 months and in adults have been reported
with increasing frequency.

In first DHF outbreak in Bangladesh, the age group of 18-
33 years were the most affected.”

In India, a legendary film maker died of DHF with multi
organ failure at the age of 80 years (Media Reports 21
October 2012) and older age group was significantly
affected in the last major outbreaks in Delhi, India8

Sex differences

There are many studies from South East Asia region that
suggest higher ratio of males than females in DF/DHF
hospitalized cases (India, Bangladesh, Singapore and
Malaysia), and only few studies suggest no difference in
sexes. Studies in Malaysia by Kabra et al.,’ and in India
by Shekhar e al.,'? reported a higher rate of mortalities
among females than males, suggesting different
pathogenesis processes or immune response.

Changes in the dengue virus

Virulence of the circulating virus is hypothesized to play a
role in disease severity, and small genotypic changes in
dengue viruses could lead to DHF emergence, as reported
from a Sri Lankan study.'!

Rural spread

DF/DHF has been believed to be a primarily urban disease
as the vectors are well adapted to human habitation.
However, dengue has spread into rural areas from where it
had not been reported before. During the first half of the
21st century, piped water supply was restricted to urban
towns, and now that supply system has been introduced
into rural areas, water storage practices have changed.
Modern transport system (cars and bikes) has also
connected the rural areas better, and, finally, solid waste
disposal also became a consequence from all this
development. These are most cited reasons
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for rural dengue spread.? This expanding geographical
distribution will pose new challenges in developing the
most appropriate strategy for prevention and control.
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