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ABSTRACT

BACK GROUNDS: Dengue viral infection is one of the most important public health
problem in tropical countries. AIM: An outbreak of dengue fever was investigated in
a periurban slum area of Chandigarh, India, during September to December, 2002.
MATERIALS AND METHODS: Blood samples from 218 patients and 30 apparently
healthy contacts were tested for dengue-specific immunoglobulin M (IgM) and IgG
antibodies including 80 acute samples collected within 5 days of illness were subjected
for virus isolation in newborn mice. The average temperature, rainfall, and humidity
of the epidemic year were compared with the number of dengue cases. Statistical
analysis: statistical significance was found out using x>-test. RESULTS: A total of 76
cases were positive by either dengue IgM capture assay (n=57) or virus isolation
(n=17) or both (n=2). fifteen of nineteen viral isolates subjected for typing by type-
specific multiplex reverse transcription—polymerase chain reaction were found to be
of dengue virus. High rainfall and humidity with the temperature range from 21° to
33° during the months of August and September might have favored the breeding of
mosquitoes, thus leading to an increase in the number of dengue cases in October
and November, 2002. CONCLUSION: The present outbreak thus emphasizes the need
for continuous sero epidemiological and entomological surveillance for the timely
implementation of effective dengue control programme.
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INTRODUCTION

Dengue is an important flaviviral disease,
with millions of cases occurring every year.™
There has been considerable increase in
number of cases and severity of the disease
as well as vast geographic spread, in the
past four decades. @ Dengue fever (DF)
complications are caused by four
antigenically related, but distinct, dengue
virus serotypes (DEN 1—4).B Aedes aegypti,
the peridomestic mosquito, acts as the
principal vector in the dengue virus
transmission.®! More than two billion people
are at risk of acquiring dengue infection with
an estimated 50 million people infected
annually. ¥ Kolkata (1963) had experienced,
the first major outbreak of dengue
hemorrhagic fever (DHF) in India,™ and
subsequently, several outbreaks have been
reported in other parts of the country.5—3 DE
once confined to urban areas has now
penetrated into the rural setup.® In its
classical form DF manifests as an acute
febrile illness with headache, excruciating
joint pain, and myalgia in older children and
adults. Whereas, DHF is characterized by
hemorrhagic diathesis and may lead to shock
(dengue shock syndrome [DSS], which may
be fatal. Thrombocytopenia and concurrent
hemoconcentration are commonly
associated. The degree of morbidity and
mortality associated with dengue infectivity
necessitates the early confirmation, which
could be established either by demonstrating
dengue-specific immunoglobulin M (IgM)
antibodies or detection of virus/viral antigen

results of the virological and entomological
investigations conducted and meteorological
parameters collected from the department of
Meteorology, Chandigarh, during the outbreak
of DF in a periurban slum area of Chandigarh,
India, during the months of September to
December, 2002.

MATERIALS AND METHODS

Blood samples were collected from clinically
suspected DF or DHF cases attending
various hospitals in Chandigarh and the
primary health center of Indira Colony,
Panchkula, during the months of September
to December, 2002, with prior consent of the
patients. The cases of DF and DHF were
included as per the criteria laid down by
WHO.*  The detailed clinical and
demographic profiles were recorded in a
performa for each patient. The majority of the
patients were residents of Indira Colony, a peri
urban slum area of Chandigarh, which covers
an area of 800-1200 m2. More than 2000
families reside in that colony with a population
of approx 15, 000.

A total of 218 acute and 8 convalescent
blood samples from patients and 30 age- and
sex-matched apparently healthy contacts of
dengue-positive patients were investigated
during the outbreak. Of the 218 patients 72
were from various hospitals in Chandigarh (35
from out patient department and 137 from
wards) and samples from 46 patients were
collected from the health center at Indira
Colony. All acute samples were sent to the
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in clinical samples.*04

Department of Virology on ice for viral
diagnosis, and sera were separated
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stored at —85°C till tested. All the samples
were collected after obtaining the informed
consent from the patients and contacts.

VIROLOGICAL INVESTIGATIONS

Serology

Serum samples from 218 patients and 30
healthy contacts were tested for dengue-
specific IgM (MAC ELISA) and IgG
antibodies by micro-ELISA (PanBio,
Australia). Of these 218 patients, paired
samples could be collected from 8 patients
and were also subjected for dengue-specific
IgM and IgG antibodies.

Virus isolation and identification

Eighty samples which were obtained within
5 days of illness were inoculated
intracerebrally into newborn Swiss albino
mice for possible virus isolation. Usually,
symptoms of hunch back, less intake of food,
and fine tremors leading to paralysis
developed on day 8-10 postinoculation. Sick
mice were sacrificed and brain tissues were
subjected for confirmation by indirect
immunofluorescence test using rabbit dengue
type-2 polyclonal IgG antibody and goat
antirabbit FITC (Dako-Patts) conjugate.

Typing of dengue virus

Of 19 dengue virus isolates 15 could be
subjected for typing by types-specific
multiplex reverse transcription-polymerase
chain reaction (RT-PCR) as described by
Lanciotti et al.*? after extraction of viral RNA.
Viral RNA extracted by using acid guanidium
thiacyanate-phenol-chloroform mixture as per
the method described by Chome zynski et
al.l®

Target viral RNA was then converted to cDNA
by using murine moloney leukemia (MuLV)
RT and dengue virus down-stream consensus
primer homologs to all four dengue sero-
types. Subsequent amplification was
performed on the resulting cDNA with
upstream dengue virus consensus primers in
100 ml reaction mixture containing the
following components; 15 mM KCI, 10 mM
dithiothreitol (DTT), 50 pmol each of
upstream and downstream primers, and 2.5
U of taq polymerase (MBI Fermentas). The
reaction mixture was subjected to 1-hour
incubation at 42°C and then proceeded with
35 cycles of denaturation (94°C, 30 sec),
annealing (55°C for 1 min) and primer
extension (72°C, 2 min).

Dengue virus typing with type specific
primers

10 l of the diluted first PCR products (1:100
in sterile double distilled water) was mixed
with all the components described for first
amplification, only the down stream dengue
primers were replaced with four type specific
primers and DTT and RT were eliminated.
The reaction mixture was then subjected to
20 cycles of denaturation (94°C, 30 s), primer
annealing (55°C, 1 min), and extension (72°C,
2 min); 10 ul of reaction product was
electrophoresed on 2% agarose gel.

Antigen demonstration in mosquitoes:

Female A. aegypti mosquitoes were collected
from domestic and peridomestic areas to look
for the presence of dengue virus antigen. To
form each pool, attention was paid to collect
the mosquitoes from the interior of the houses
of at least one dengue-positive case and six
to seven of their immediate neighbors. Each
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pool consisted of 10-15 mosquitoes. Thus, a
minimum of 10 houses of dengue-positive
patients’ and 60-70 respective neighbors’
houses were visited to collect a total of 10
pools of mosquitoes. All collections were done
in Indira Colony, from where majority of
dengue cases were reported. Head squash
preparations were made from four randomly
selected mosquitoes from each pool and were
tested for dengue antigen by indirect
immunofluorescence test as described earlier
for virus identification. The pool was considered
as positive for dengue antigen when the head
squash preparation of any of the
representative mosquito showed positive
fluorescence.

Studies of the meteorological

parameters

Atmospheric temperature, relative humidity,
and rainfall in the Chandigarh city for the
epidemic year of 2002, were obtained from
the Department of Meteorology, Union
Territory, Chandigarh. The average
temperature, relative humidity, and average
monthly rainfall during the months of January
to December were plotted against the number
of clinically suspected dengue cases in the
year 2002 in order to analyze the seasonal
trend of dengue viral infections.

Statistical analysis

X2 Square test was applied to find out the
statistical significance between the observed
values.

RESULTS

An outbreak of febrile illness occurred in the
months of September to December, 2002, in
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the slum area located at periphery of
Chandigarh. Males outnumbered the females
with a ratio of 2:1. Adults were significantly
affected more than the children (207 vs 11)
(P<0.005). Figure 1 depicts the age-group
distribution of the dengue fever cases.

Patients presented with fever, headache,
myalgia, and backache. Thrombocytopenia
was found in 86 patients (39.4%), of which
11 (12.8%) developed hemorrhagic
manifestations in the form of bleeding gums
and hematemasis. The platelet count ranged
between 10,000 and 95,000/mm?3. The
relationship between bleeding manifestation
in patients with platelet count <100,000/
cmm is shown in Table 1. The difference in
the proportion of bleeding manifestations
among patients with platelet count in the
range of <20,000, 20,000-50,000 and
>50,000/mm?3® was not found to be
statistically significant (P>0.5).
Hepatomegally was observed in two patients
and pleural effusion in one. None of the
patients had the features of DSS and no
death was recorded in any of these patients.

Virus isolation and typing

Of the 218 acute blood samples, 80 were
obtained within 5 days of illness and were
subjected for virus isolation. Thus, dengue

30-45
>45

No. of individuals

Age groups (yrs)

Figure 1: Age-wise distribution of dengue fever cases
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Table 1: Relationship between platelet count and
bleeding manifestation in clinically
suspected dengue cases

Platelet No. of Cases Bleeding No Bleeding
count/cmm manifestation manifestation
< 20,000 4 1 3
20,000 - < 50,000 41 6 35
50,000 - < 100,000 41 4 37
Total 86 11 75

virus was isolated in 19 samples (23.8%). Of
these, 8, 6, 4, and 1 samples were obtained
on 1, 3, 4, and 5 days of post illness,
respectively. Thus, maximum numbers (i.e.,
8/19) were obtained on the first day of illness.
Seventeen of these nineteen samples were
negative for dengue IgM antibody.

Of the 15 mouse brain dengue virus isolates
subjected for typing by multiplex RT-PCR, all
were found to be of type-2 dengue virus
[Figure 2].

Viral serology

=11

ol

18
bp

Figure 2: Agarose gel analysis of the multiplex RT-
PCR product of dengue virus in mice brain isolates.
Lanel: Molecular Marker: 100 bp. Lanes 2 and 3: first
PCR product of dengue virus isolates. Lane 4: Neg
control (uninfected mouse brain). Lane 5-7: second
PCR product showing dengue type-2 specific bands.
Lane 8: Neg control (without DNA)

Of 218 acute phase sera tested, 58 samples
were positive for dengue specific IgM
antibody. Eight convalescent blood samples
could be collected from patients whose acute
samples were negative for dengue IgM. Of
them, one patient showed seroconversion in
the convalescent sample. Thus, the presence
of dengue specific IgM antibodies in acute
phase serum samples (n=58); IgM
seroconversion in paired sample (n=1) and
virus isolation in mouse brain (n=17)
comprised the total of 76 (35%; 76/218) acute
dengue confirmed cases [Table 2]. Amongst
them, the presence of dengue specific IgG
antibodies in 55 patients (72.4%) further
categorized the cases in to secondary
dengue infection. All the healthy contacts
were negative for dengue IgM antibody where
as 22 (73%) were positive for dengue specific
IgG antibody.

Demonstration of dengue antigen in
mosquitoes

Of the 10 mosquito pools tested for dengue
antigen, in head squash preparation of
representative mosquitoes dengue antigen
positivity was observed in 3 pools.

Meteorological parameters

[Figure 3] shows the incidence of suspected
dengue cases, mean atmospheric
temperature, rainfall and humidity during the
months of January to December in the
epidemic year 2002. Maximum number of
patients were seen in the months of October

Table 2: Result of viral serology and isolation in clinically suspected dengue fever cases

Total Number Dengue IgM Dengue virus Both IgM and Total Dengue IgG
tested -positive isolation (n = 80) virus isolation positive positive
218 57 (26%) 17 (21%) 02 76 (35%) 175(80.3%)
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Figure 3: Dengue cases, mean atmospheric temperature, mean relative humldity and
average seasonal rainfall during the months of Jan—Dec, 2002

and November when the mean maximum and
minimum atmospheric temperatures were
29.4°c and 15.2°c respectively. The average
rainfall and relative humidity during these
months were 0.5% and 57.5% respectively.

DISCUSSION

Dengue is well known for its epidemics and
its life-threatening complications of DHF or
DSS. The epidemics have been experienced
in 2—3 year intervals in North India,
including Chandigarh. It has already attained
endemo-epidemic proportions in many parts
of India. In the present outbreak higher
number of DF cases were reported in adults
than in children aged below 15 years. Similar
observation has been reported in DF
outbreaks in several other states.[®415
However, DHF cases have been reported
mainly in children.51% The male outnumbered
the female patients. Patient presentation was
in accordance with that of dengue-like illness.
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However, no significant corelation was found
between the proportion of bleeding
manifestation among patients with platelet
count in the range of <20,000, 20,000—
50,000, and >50,000/mm,. The same has
also been observed by other workers, which
possibly indicated the role of factors other
than thrombocytopenia in causation of
bleeding manifestation in these patients.’-9

The serological findings, virus isolation, as
well as RT-PCR supported the dengue Type-
2 viral etiology in this outbreak. IgM
antibodies by p-capture micro-ELISA could be
detected in 59 patients, where as 17
additional cases were diagnosed by virus
isolation. Secondary dengue infection was
significantly higher than primary infection
(72.4% vs 27.6%; p<0.05). Because more
than 80% cases and 73% of healthy contacts
in the present epidemic had IgG antibodies
that indicated the endemicity of dengue viral
infection in the locality.
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The present outbreak was owing to dengue
type- 2 virus. Dengue fever and DHF, owing
to all four dengue serotypes, have been
reported from various parts of India.52%
However, amongst these type-2 dengue has
been reported most frequently.

All the previous outbreaks of dengue virus
infection in Chandigarh indicated the
seasonal trend. Outbreaks of DF and DHF
have usually been reported during the post
monsoon season and continued till onset of
winter (August—November).®! The maximum
rainfall and humidity were recorded in the
month of August and continued to remain
high during September. The average
maximum and minimum temperatures were
33.2°C and 21.3°C, respectively, during these
months, which might be favorable for
breeding as well as maintenance of A.
aegypti mosquitoes. Similar climatic factors
have been observed during dengue fever
outbreak in Ludhiana, Punjab. % A higher
temperature within mosquito viability has
been shown to give way to more infectious
mosquitoes which bite more frequently.
Epidemic transmission of dengue requires a
favorable temperature (>20%) and stagnant
water for breeding of Aedes aegypti.?!

Chandigarh is one of the well-planned and
cleaner cities in India. However, in recent
years, increase in population density and
construction activities as a part of
urbanization have led to the sprouting of
slums in the periphery of Chandigarh. These
peri-urban slum areas are usually over
crowded and poorly maintained. With the
onset of rain there occurs a spurt in the
mosquito population owing to the availability

of many favorable conditions for mosquito
breeding, such as discarded tyres, tins, and
poorly maintained desert coolers.
Interestingly, most of the houses in the
affected locality had indoor “money plants”
grown in open, discarded bottles filled with
water, which served as an excellent breeding
site for A. aegypti. Dengue antigen could be
demonstrated in three pools of mosquitoes
caught within the vicinity of human-positive
cases. Following confirmation of the
epidemic, intense door-to-door survey, finding
of cases, and implementation of the
supportive measures immediately and
cleaning the area which was filled with
discarded motor tyres containing residual
water, were carried out. Simultaneously, the
ultra-low-volume malathion aerosol spray was
carried out by the Malaria Department,
Chandigarh, twice weekly.

The present study thus indicates the need for
a continuous, sero—epidemiological, and
entomological surveillance in Chandigarh,
including its peri-urban slums for timely
implementation of an effective control
program to prevent such outbreaks in future.
Prevention and control includes breaking the
transmission cycle of vector mosquitoes or
by holding its population at low level. This
involves avoiding mosquito bites by use of
insecticides and destruction of breeding sites
of the principal vector A. aegypti which
include cleaning of water coolers, storage
tanks, tyres, etc. Moreover, it should be
stressed that simple throwing of the water
from these containers is not sufficient
because of the biology of the mosquito egg
laying. Usually, female adult Aedes lay eggs
at the water—air interface attached to the
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inner part of the vessel and owing to the
slimy nature these egg rafts attach firmly,
which requires vigorous scrubbing to detach
them. Interestingly, these eggs can withstand
drying for long periods and in suitable
environment they complete the
development.?d Thus, education of people
regarding mosquito breeding habits and its
related complications is of paramount
importance for success in any such control
program.
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