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ABSTRACT

Dengue fever, also known as break bone fever, is a serious mosqguito-borne viral
infection affecting tropical and subtropical countries. It is caused by dengue virus
belonging to family Flaviviridae, having four serotypes that spread by the bite of
infected Aedes mosquitoes. It causes a wide spectrum of illness from mild
asymptomatic illness to severe fatal dengue haemorrhagic fever/dengue shock
syndrome (DHF/DSS) The present study was conducted to diagnose the dengue
infection by detecting dengue NS-1 antigen and differential detection of dengue
specific IgM and 1gG antibodies and to know the seroprevalence of Dengue virus
in atertiary care hospital, R.R.dst. Dengue NS1 and IgM and IgG testing was done
by immunochromatography and all positives were confirmed by ELISA. A total
number of 164 samples were processed in the laboratory during a period of one
year and 36 samples tested positive for dengue infection. Among them 10 were
positive for NS1 antigen only, 4 tested positive for both NS1 and IgM, 10 tested
positive for IgM, 6 for only I1gG and 6 were positive for both IgM and IgG. As
dengue related mortality and morbidity is more common, this study was conducted
to assess the magnitude of dengue virus infection.

I ntroduction

Dengue virus infection is one of the most
important human arboviral infection (World
Hedth Organization). The worldwide
incidence of dengue fever (DF), dengue
haemorrhagic fever (DHF) and Dengue
shock syndrome (DSS) has increased
dramatically in recent decades (Geneva
(2005) WHO report). Globally, it has been
estimated that atleast 2.5 billion people are
at risk of Dengue, and approximately 975
million of these live in urban areas of the
tropical and subtropical countries of
southeast Asia (WHO & Guzman MC et a).
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Dengue is an acute mosquito-borne viral
infection with potential fatal complications.
It is transmitted mainly by Aedes aegypti
mosquito and also by Aedes albopictus
(Lambrechts Let al and Reiter P).

It is adso called as “break bone fever”
because of the symptoms of myalgia and
arthralgia. Dengue viruses belong to family
Flaviviridae and there are four antigenically
distinct serotypes of the Dengue viruses
referred to as (DENV-1-4) that can cause
human infections ( Gulber DJ).
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All four serotypes can cause the full
spectrum of disease from a subclinical
infection to a mild self limiting disease, the
dengue fever (DF) and a severe disease that
may be fatal, the dengue haemorrhagic
fever/dengue shock syndrome (DHF/DSS).

The largest Dengue outbreak in India which
occurred in 1996, was due to DENV-2. (Dar
L et al) Thiswas later replaced by DENV-3,
as the dominant serotype in 2003.( Dash PK
et a) The subsequent outbreaks witnessed a
mixed type of infection with DENV-1, 2 and
3.(Dar L et a Himani Kukreti et al.).

Dengue virus is an enveloped, positive
stranded RNA virus, and is composed of
three structural protein genes that encode for
nucleocapsid or core protein(C), a
membrane — associated protein(M) an
envelope protein (E), and seven non
structural (NS) protein genes including NS
1protein. Among the non-structural proteins,
NS 1 is highly conserved glycoprotein
which appears essential for virus replication;
no precise function has yet been assigned to
it (LataR. Patel).

Although NS1 antigen can be detected from
as early as one day post onset syndrome, it is
positive only upto 18 days (CDC).

Two patterns of immune response are
distinguished primary and secondary.
Persons never previously infected with a
flavivirus, nor immunized with a flavivirus
vaccine, mount a primary antibody response
when infected with dengue virus. The
dominant immunoglobulin isotype is IgM.
Anti-dengue IgM detectable by IgM capture
ELISA appearsin half of the patients with a
primary infection while they are still febrile;
in the other half, it appears within 2-3 days
of defervescence. Anti-dengue 1gG appears
shortly afterwards (WHO).
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The physiological definition of a primary
infection is the one characterized by a high
molar fraction of anti-dengue IgM and alow
molar fraction of anti-dengue 1gG. In
contrast to primary infection, secondary
infection with dengue virus results in the
appearance of high levels of anti-dengue
1gG before, or simultaneously with, the IgM
response. Once detected 1gG levels rise
quickly, peak about 2 weeks after the onset
of symptoms and then decline slowly over
3-6 months. The physiological definition of
a secondary infection one characterized by a
low molar fraction of anti-dengue IgM and a
high molar fraction of 1gG.(WHO).

This study was conducted to diagnose the
Dengue virus infection and to know the
seroprevalence of infection in and around
Rangareddy district, so that early diagnosis
of dengue virus infection is important for
treatment and prevention of complications
like dengue shock syndrome (DSS) and
dengue haemorrhagic fever (DHF).

Materialsand Methods

This study was carried out in the department
of microbiology, Bhaskar Medical College
and Hospital, Yenkapally, Moinabad for a
period of one year (from october 2014 to
october 2015) among clinically suspected
dengue patients irrespective of their age and
sex. The clinical diagnosis of dengue virus
infection was based on the WHO
definitions.(WHQO) Probable dengue fever
(DF) is defined as acute febrile illness with
two or more of the following manifestations:
headache, retro-orbital pain, myalgia,
arthralgia, rash, haemorrhagic
manifestations, and leucopenia.

A total of 164 serum samples were obtained
and tested by a rapid qualitative
immunochromatographic assay (J.Mitra and
Co Pvt Ltd, Dengue Day 1 test) for
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differential detection of dengue specific IgM
and 1gG antibodies and NS1 antigen.The
dengue NS 1 antigen and antibody rapid test
is an in-vitro immunochromatographic one-
step assay designed for the qualitative
determination of dengue virus NS1 antigen
and IgM and 1gG antibodies in human serum
or plasma for the diagnosis of dengue
infection. This test is intended as an aid in
the earlier diagnosis of Dengue infection and
presumptive diagnosis between primary and
secondary dengue infection.

The procedure and interpretation of test
results of the rapid Immunochromatographic
assays were carried out according to the
manufacture’s literature guidelines.(J.Mitra
Co Pvt. Ltd) The results were graded as
reactive (visible band) or non reactive (no
band). All the positive samples were
confirmed by ELISA.

Results and Discussion

A total of 164 samples were tested for
Dengue NS1 and IgM and 1gG antibodies.
Among them 36 samples tested positive. 10
(27.77%) for only NS1, 4(11.11%) samples
were positive for NS1 and IgM, and
10(27.77%) sampleswere positivefor IgM,
6(16.66%) positive for both IgM and 1gG,
6(16.66%) positive for only 1gG. Among
164 patients, 96 were males and 68 were
females. More number of seropositive cases
were observed in the age group below 15
years.(Tablel).

24 (67%) of the patients had primary
infection and 12(33%) had secondary
infection out of the 36 cases. Among these
36 cases, NS1 alone was detected in two
patients (6%) who came within 1-2 days of
illness and IgM in seven patients (19%) who
came on 3-5 days of illness (Table 2). In the
present study out of 164 samples 27.77%
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were NS1 and IgM positive separately
which indicated recent infection. Only
16.66% were positive for 1gG which
indicated past infection with dengue. These
findings are in accordance with the study of
Sanghamitra Padhi et al(12).

In this study NS1 antigen detection was
highest during days 3 to 5 which can be
comparable with the other studies( LR
Patel, Hitesh Bhabhor et al)

Males (58.53%) were more affected than
females and this was correlated with the
studies of Hitesh Bhabhor et a, B.
Arunasree et al.

Most of the patients affected in the present
study were children (<15Years) as
comparable to the study of P. Gunasekhar et
a from Chennai. Another study conducted
in Kanpur also showed 0-15 year’s age
group to be commonly affected.( Garg A et
a) 24( 67%) of the patients had primary
infection and 12(33%) had secondary
infection out of the 36 cases. Differentiation
of primary and secondary dengue infection
is essential to reduce morbidity and
mortality due to DHF/DSS, particularly in
children and elderly. Hence, this distinction
is useful in prognostic and
epidemiological purpose. Shu PY et d., Of
the 36 cases, NS1 aone was detected in two
patients (6%) who came on 1-2 days of
illness. Datta et al., also reported that NS1 is
detectable from day 1 of fever both in
primary and secondary infections.

So in the present study out of 164 cases with
clinical symptoms of dengue fever, dengue
IgM positivity was seen in 27.77% of cases
which indicates active dengue virus activity.
Males were more affected (58.53%). Age
group most commonly affected were
children between 1-15 years (55.55%).
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Table.1 Age Wise Distribution of NS1 and IgM and 1gG Positive Cases

Age(years) | NS1 IgM IgGpositive | NS1and IgM | IgM and Total (%)
positive | positive | cases positive cases | 1gG positive
cases cases cases
1-15 5 5 3 3 4 20 (55.55)
16- 30 3 3 1 0 1 8 (22
31-50 2 1 1 1 0 5(13)
Above50 |0 1 1 0 1 3(8)
Total 10 10 6 4 6 36
Table.2 Primary and Secondary Dengue Based on Markers
Markers Days Total Primary Secondary
infection(%) | infection(%)
<2 |35 |67 |>7

NS1L 2 7 1 - 10 10(28) -

IgM - 5 4 1 10 10(28)

19G - - 3 3 6 6(16.5)

NS1 and |- 2 2 - 4 4(112)

IgM

IgM and | - - 2 4 6 6(16.5)

1gG

Total 2 14 |12 |8 36 24(67) 12(33)

This study reported seroprevalence more in
children so early diagnosis and timely
intervention may reduce the risk of
complications such as DHF and DSS.
Differentiation of primary and secondary
dengue infection is essential to reduce
morbidity and mortality due to DHF/DSS,
particularly in children and elderly. This
study thus emphasizes the need for
continuous Sero epidemiological
surveillance for the timely formulation and
implementation of effective dengue control
programme.
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