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ABSTRACT

Introduction: Dengue is an emerging mosquito-borne viral disease in the world and is the serious public health
problem of Nepal. Methods: This study was designed to determine sero-epidemiology of dengue virus infection
during the period (June-Nov) of 2010 among suspected patients with fever visiting Koshi Zonal Hospital
(KZH), Biratnagar, Narayani sub-regional Hospital (NSH), Birgunj, Sukraraj Tropical and Infectious Disease
Hospital (STIDH), Kathmandu and Dhading District Hospital (DDH), Dhadingbeshi. The sero-prevalence of
anti-dengue IgM antibody was determined by enzyme linked immunosorbent assay (ELISA). Results: Among
271 serum samples tested, the anti-dengue IgM positivity was 14.4%. Sero-positivity in male was 10.7% of
total and that in female was 3.7%. Among different age groups, the highest positive cases 11.8% were from age
group 15-50 years and found least among the age group above 50 years 0.4%. Out of 4 different hospitals, the
highest positive positive cases from STIDH with 9.2% and the least positive cases were from DDH (0.4%). RT-
PCR showed 4.7% positivity of 21 samples tested. Conclusions: Enzyme immunoassay and RT-PCR serological

marker can be used to diagnose the acute patients of dengue during outbreaks.

Keywords: dengue, IgM capture ELISA, RT-PCR.

INTRODUCTION

Dengue is an endemic disease affecting tropical and
subtropical regions worldwide. It is a vector borne disease
and transmitted to humans primarily by Aedes aegypti and
Aedes albopictus mosquitoes'. Dengue virus (DV), a group
of four closely related viruses of the Flaviviridae family
(dengue virus serotypes 1 to 4), the genus Flavivirus, is the
most important flavivirus in terms of human morbidity**.
Nepal is bordered by India in the eastern, western and
southern belts that is one of the countries with higher risk
and so is more vulnerable to worse consequences of dengue
virus infection (DVI). As with other vector borne diseases,
outbreak of DF is related with increasing temperature,
travel and frequent movement of people which is common
due to open border between Nepal and India. DF was first
reported in foreign visitor in Chitwan in 2004'. Nepal
reported larger outbreak in 9 districts in 2006°°. The
outbreak occurred in Nepal following the Indian, Pakistan
and Bhutan epidemic of DF/DHF in September-October

2006°. The occurrence of DEN-1, DEN-2, DEN-3 and
DEN-4 serotypes in the territory of Nepal augment the
chances for the epidemic DF/DHEF to be flourished in the
country”*®.In 2010, epidemic of dengue occurred in Nepal
with 4529 suspected cases, 917 serologically confirmed
cases and five official deaths'. The 2010 dengue epidemic
only DEN-1 serotype was isolated, in comparison to the
4 serotypes and which is phylogenetically close to Indian
viruses. The 2010 dengue epidemic highlights the spread
of DV to mountainous regions of Nepal for the first time,
showing further evidence that dengue is occurring at high
altitude'.

At present, diagnosis and management of dengue and other
infectious diseases in Nepal is based on patient’s clinical
symptoms due to lack of diagnostic facility. ' The threat
of the DV infection in Nepal is emerging as the disease
that has caused significant morbidity and mortality in the
neighboring country. The aim of the study was determine
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the sero-prevalence of DVI using the serological and
molecular method. The present study would be helpful by
providing information on the epidemiology of the disease
in the terai and hilly region of Nepal.

METHODS

The study was designed as a descriptive cross-sectional.
The study was carried from June 2010 to November 2010.
The total number of 271 serum samples were collected
from Narayani Sub-regional Hospital (NSH), Birgunj
(173); Sukraraj Tropical and infectious Disease Hospital
(STIDH), Kathmandu (33); Koshi Zonal Hospital
(KZH), Biratnagar (32) and Dhading District Hospital
(DDH), Dhading Besi (33). Serum samples were collected
from individuals experiencing a febrile illness clinically
consistent with dengue infection, selected according to the
inclusion and exclusion criteria A case was included if there
was high fever with clinical symptoms suggestive of dengue
infection®. A case was excluded, if routine laboratory
testing suggested bacterial or any viral infection other than
dengue infection or any other disease®. Patients’ personal
details about the symptoms, age, sex etc. were obtained
through a questionnaire method by direct interview. The
entire test was done at Everest International Clinic and
Research Center (EICRC), Kalanki, Kathmandu. Written
consent was obtained from all the responding patients.
Sample collection, storage and transport.

The serum samples from suspected cases were collected,
stored and transported maintaining the reverse cold chain
to EICRC. Aliquots for ELISA and RT-PCR were made and
stored at 2-8°C and -20°C until tested.

Laboratory Tests

Detection of anti-dengue IgM-Capture ELISA

The Elisa Kit is used to (Standard Diagnostics Inc, Korea)
to diagnose of dengue infection.The required numbers
of micro wells were removed from the foil sachet and
were inserted into the strip holder. Five micro wells were
required for controls: positive control (P) in duplicate
and negative control (N) in triplicate. Within 10 minutes
after mixing the MAD tracer and diluted antigen, 100 ul
diluted patient sample and controls were pipetted into
their respective microwells of the assay plate. The plate was
covered and incubated for 1 hour at 37°C. After incubation,
wells were washed five times with diluted wash buffer. The
diluted anti-dengue HRP conjugate solution was mixed
before tansfer. Hundred microlitre of diluted anti-dengue
HRP conjugate solution was pipetted into the wells. The
plate was covered and incubated for 1 hour at 37 °C. The
wells were washed five times with diluted wash buffer and
100 pl of mixed TMB solution was pipetted into each well.

Timing from the first addition, the plate was incubated at
room temperature (15-30°C) for 10 minutes. A blue colour
was developed. Then 100 pl of stop solution was pipetted
into all wells in the same sequence and timing as the TMB
addition. It was mixed well. The blue colour was changed
to yellow. The absorbance of each well was read within 30
minutes at a wave length of 450 nm with a reference filter of
620 nm by using Multi ELISA Reader Model 2010 (Anthos,
Austria). The test is interpreted either positive or negative
on the basis of absorbance with respect to Cut-off value.
If absorbance of the sample are greater than cut-off value,
the sample is considered positive and if the absorbance of
sample are less than cut-off value, the sample is negative.
Cut-off value = mean absorbance of negative controls +
0.300

Reverse Transcriptase Polymerase Chain Reaction (RT-
PCR) RNA extraction from (140pl) of each serum samples
was done by QIAamp® RNA viral kit (QIAGEN Inc.,
Valencia, CA), according to the manufacturer’s directions®.
RT-PCR of DEN virus RNA was carried out with DENV
consensus and serotype-specific primers. Dengue RNA
was reverse-transcribed into ¢cDNA. Modifications to
the procedure were as follows. Three microliters of total
RNA were used in the ready-to-go RT-PCR beads kit
(Amersham Biosciences), and the reaction included the
forward and reverse specific primers of 0.5 pl of DC,
DEN 1, DEN2, DEN 3, and DEN 4. Forty six microlitre
of PCR graded water was added to make final volume of
fifty microlitres in the Ready to go RT-PCR bead. RT was
carried for denaturation at 95°C for 1 min, annealing 55°C
for 1min,extension 72°C for 1 min and final extension for
7 min for 35 cycles RT-PCR products were analyzed by gel
electrophoresis on a 2.0% agarose gel (Dotite) containing
ethidium bromide (0.5 ug/ml). A band on the agarose gel
of the correct size was interpreted as a positive result.

Electrophoresis gel analysis

For positive result, the band of the test sample should
be at 500-600 bp for dengue consensus and for different
serotypes of dengue when compared with the 1 kb DNA
ladder.

Statistical analysis

The collected data was analyzed to find out the age wise,
sex wise, hospital wise and occupation wise distribution of
the cases. Chi square value and P value was determined to
find out whether the findings were statistically significant
or not. The collected data were analyzed using Statistical
package for social science (SPSS) software (version 16.0).
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RESULTS

Among the 152 male suspected DV cases tested, 29(19%)
showed positive results for anti-dengue IgM antibody and
out of 119 female cases 10 (8.4%) showed positive result for
anti-dengue IgM antibody. Statistically there is significant
relationship (p=0.013) between male and female for the
occurrence of disease (Table 1).

Table 1. Sex Wise Distribution of Positive Cases

Male 152 29 (19) 10.7 w’=6.174
Female 119 10(8.4) 3.7

P=0.013
Total 271 39(14.4)

Age wise result for anti-dengue IgM showed higher
positive result among the age group 15 to 50 years (18.1
% ) which constituted 11.8 % of total cases and least in
age group above 50 years (3.1% ) which comprised 0.4 %
of total cases, statistically, there is significant relationship
(p=0.041) between age group and occurrence of disease
(Table 2).

Table 2. Age Wise Distribution of IgM ELISA Positive
DV Cases

<15 62 6(9.7) 22 1= 6.369
15-50 177 3218.1) 118 P=0.041
>50 32 13.1) 0.4

Hospital wise distribution of IgM ELISA positive DV cases
showed highest in STIDH (75.7%) which constitutes 9.2%
of total. Lowest number of cases was found from DDH
(3.1%) comprising 0.4% of total samples tested (Table 3).

Table 3: Hospital Wise Distribution of IgM capture ELISA
Positive DV cases.

NSH 173 9(5.2) 33
KZH 32 4(12.5) 1.5
STIDH 33 25(75.7) 9.2
DDH 33 13.1) 0.4
Total 271 39 (14.4)

Out of 271 IgM ELISA performed serum samples of
dengue cases 39 (14.4%) were found to be positive. RT-
PCR was performed from 21 acute, ferbile seronegative
serum samples and 1 (4.7%) was found to be positive for
dengue consensus (Table 4)

Table 4. Diagnostic Test Wise Distribution of DV Cases

IgM-capture 271 39 14.4
RT-PCR 21 1 4.7
DISCUSSION

The present findings showed that dengue prevalence rate
was found to be 9 % by IgM ELISA and 5.5 % by RT-
PCR method. The sero-positivity of the study was not
in accordance with some of the previous findings from
Nepalese studies'*'>'. The present study result shows
less positivity rate than the above reports which could
be due to variation in geographical distribution. The
growth of population and urbanization, increased rate
of deforestation, change in environment condition may
contribute to the increase in the prevalence of the disease
.The increased rate of migration due to open border might
also be the predisposing factor as Terai belt of Nepal is
bordered with India. However, the result was in harmony
to the other study in Nepal'”

The change in demography and society due to growth of
populationand urbanization,increased rate of deforestation,
transportation, change in environmental conditions may
contribute to the increase in prevalence of the disease. The
Aedes vector can easily come across the territory because
of modern transportation, although the vector is already
found in Nepal .The increased rate of migration due to
open border might also be the predisposing factor as Terai
belt of Nepal is bordered with India .

In this study, RT-PCR showed 4.7% positivity was not in
accordance to previous finding from Nepalese study'.
The reason for low positivity might be due to inaccurate
information about onset of fever of the patients during the
late collection of samples. This could lead to neutralization
of virus by the antibody produced by late collection. It
also might be due to degradation or deterioration of virus
because of thawing of sample during transportation and
storage. Other explanation might be lack of recent DVI in
the febrile patients suspected of dengue; the fever might be
due to other viral agents which should be studied in details.
The age wise distribution showed that the highest positive
dengue cases were in the age group of 15-50 years which
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constitutes 11.8% of the total positive cases followed by
the age group < 15 years comprising 2.2% and 0.4 % in
the > 50 years age group. The result is in hormony with
data obtained in the outbreak of dengue in Nepal in the
year 2006 in which positive cases were recorded in the age
group greater than 15 years’.

In this study, the age found to be statistically significant to
occurrence of the infection (p=0.041). The result suggests
that the chance of havinganti-Dengue IgM ishigherin 15-50
age groups than in others. The reason for the lower number
of isolates in the younger age group could be to improper
clinical selection of cases. Dengue fever in a younger age
group manifests as rather an undifferentiated illness,
such as a upper respiratory like infection accompanied
by headache and mild gastrointestinal complaints. The
disease in adults is severe enough that patients feel sick and
demand medical attention.

The highest numbers of positives cases were in Sukraraj
Tropical and Infection Disease Hospital, Kathmandu. The
comparatively higher positive cases might due to many
patients are referred from different places of Nepal to
STIDH. Hence highest numbers of positive cases attend
to this hospital. In 2010, patients from more than 20
districts were attended to STIDH. Among the patients,
admitted to STIDH, many patients were from Chitwan,
Butwal, Nawalparasi, Rupandehi. It may be due the warmer
temperature and being the Terai region bordered by India
and the presence of the vectors in the region as well.

In our study, out of 21 samples one was positive in RT-
PCR reaction for dengue consensus. The reason for low
positivity might be due to inaccurate information about
onset of fever of the patients during collection of samples.
This could lead to neutralization of virus by the antibody
produced during late collection. It also might be due to
degradation or deterioration of virus because of thawing
of sample during transportation and storage. Other
explanation might be lack of recent DVI in the febrile
patients suspected of dengue; the fever might be due to
other viral agents which should be studied in details.

The cross reactivity to JEV was not performed. Additionally,
paired serum samples were not taken during laboratory
tests. For the purpose PCR samples should be collected
within 5 days. However, patient come to the hospitals after
5 days for the treatment. These remained the limitations of
the study.

CONCLUSIONS

The sero-prevalence found from this study was 14.4%
with higher prevalence among males and productive age
group (15-50 years). RT-PCR test of 21 seronegative serum
samples showed 4.7% positivity. Dengue was detected in
Damouli, Biratnagar, Birgunj and Kathmandu. RT-PCR
was found positive in IgM ELISA negative acute febrile
cases. The sero-prevalence of dengue has marginally
increased from terai to hilly region so the concerned
authority should initiate extensive surveillance of dengue
virus infection and commence an integrated vector control
programme in order to abate from a panic viral disease.
IgM capture ELISA was used for laboratory analysis and
remains as a reliable and inexpensive method for the
diagnosis of dengue. Hence, the IgM capture ELISA has
become the most accepted technique for the diagnosis of
dengue in developing countries like Nepal.
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