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Dengue fever is an arboviral disease caused by dengue virus belonging to the
family Flaviviridae and the genus flavivirus. Clinical manifestations of dengue
range from undifferentiated viral fever to fatal forms like dengue hemorrhagic fever
(DHF) and dengue shock syndrome (DSS). In many dengue endemic settings,
laboratory diagnostic resources are limited and simple rapid diagnostic tests
(RDTs) provide the opportunities for point-of-care diagnosis. In the present study,
we detected NS1 antigen by rapid immunochromatography test and correlated the
results with platelet counts. A total of 327 serum samples were collected from
clinically suspected cases of dengue fever. The samples were tested immediately
for NS1 antigen, IgM and IgG antibodies by using the immunochromatography test
kit - Dengue NS1 Ag and Ab Combi Card supplied by J Mitra and Co. Pvt. Ltd,
New Delhi, Platelet counts of all the cases were recorded, irrespective of positive
or negative result for the above test. The results were analyzed statistically using
Chi square test. Of the 327 serum samples tested, a total of 126 (38.5%) specimens
were positive for either one or more of the three serological markers (NS1, IgM
and IgG) tested. Of the 126 positive serum samples, 54 (42.9%) specimens were
positive for NS1 only, 6 (4.7%) positive for IgM only, while 30(23.9%) patients
had only IgG positive. Platelet count less than 1, 00,000/ml was noticed in 76
(60.31 %) out of 126 cases Statistical analysis revealed a significant association of
NS1 antigen positivity and thrombocytopenia. Rapid immunochromatography tests
are helpful in initiating instant treatment and minimizing the serious complications
and mortality of dengue infection.

Introduction
to as DENV-1, DENV-2, DENV-3 and
DENV-4 (Rodenhuis Zybert et al, 2010)
while the fifth type was announced in 2013
(Normile D et al, 2013). Clinical
manifestations of dengue range from
undifferentiated viral fever to fatal forms
like dengue hemorrhagic fever (DHF) and

Dengue virus is a single stranded enveloped
RNA virus belonging to the genus flavivirus
in the family Flaviviridae and transmitted
through the bites of Aedes mosquitoes
(Gould EA et al, 2008). There are five
serotypes of the virus distinguished on the
basis of antigenicity; first four are referred
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dengue shock syndrome (DSS) (Malavige
GN et al, 2013). As there is no effective
antiviral treatment or a vaccine to prevent
infection, careful fluid management and
monitoring for complications is the only
option available. It is estimated that more
than 2.5 billion people are at risk of
infection and more than 100 countries
including India have endemic dengue virus
transmission (Guzman MG et al, 2010). As a
result of better fluid management regimes
and early interventions, the case fatality
rates have significantly dropped in many
dengue endemic countries (Magpusao NS et
al, 2003). Appropriate patient management
is achieved when laboratory tests provide an
accurate and rapid
diagnosis of dengue
infection. In many dengue endemic settings,
laboratory diagnostic resources are limited
and simple rapid diagnostic tests (RDTs)
provide the opportunities for point-of-care
diagnosis.

counts along with serum IL-10 levels were
the most important variables associated with
severe dengue (Ju H et al, 2013). Duyen et
al. have shown that higher NS1 antigen
levels on day 3 of infection were associated
with lower platelet counts (Duyen HT et al,
2011). Apart from the dengue specific
markers, platelet count is the only
supportive laboratory test available in the
peripheral areas that can be estimated by
microscopy.
Considering the boundaries of healthcare
system in the peripheral areas in a dengue
endemic country, we tried to correlate the
platelet counts and immunochromatography
(ICT)-based dengue serology tests.
Materials and Methods
The present study was a retrospective study,
conducted
in
the
department
of
Microbiology, KIMS, Amalapuram, from
July 2014 to December 2014. A total of 327
serum samples were collected from
clinically suspected cases of dengue fever.
The samples were tested immediately for
NS1 antigen, IgM and IgG antibodies by
using the immunochromatography test kit Dengue NS1 Ag and Ab Combi Card
supplied by J Mitra and Co. Pvt. Ltd, New
Delhi, India. The tests were performed in
accordance
with
the
manufacturer's
instructions. Platelet counts of all the cases
were recorded, irrespective of positive or
negative result for the above test.

The dengue virus genome contains about
11,000 nucleotide bases, which code for the
three different types of protein molecules
(C, prM and E) that form the virus particle
and seven other types of protein molecules
(NS1, NS2a, NS2b, NS3, NS4a, NS4b,
NS5) that are only found in infected host
cells and are required for replication of the
virus (Guzman MG et al, 2010, RodenhuisZybert et al,2010).
NS1 antigen is present in the serum in the
early phase of infection; however patients
that present late in the course of infection
may have undetectable levels of NS1
antigen. Dengue IgM antibodies are usually
present following 2 5 days of infection and
by combining the results of dengue NS1
antigen and IgM antibody testing, accurate
diagnosis during acute presentation is
achieved ( Blacksell SD et al, 2008). NS1
antigen detection is reported to be sensitive
as well as highly specific (Libraty DH et al,
2002). Ju et al. have suggested that platelet

Statistical analysis
The results were analyzed statistically using
Chi square test (STATA version 10.1,
software used for statistical analysis) to
study correlation between NS1 antigen
positivity and thrombocytopenia. P value of
< 0.05 was taken as significant for
interpretation.
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technical expertise and high cost of the test,
make these methods limited in selected
advanced laboratories. Many commercial
assays are presently available for the
detection of dengue NS1 antigen, which is a
non structural protein of the dengue virus
(Costa VG et al, 2014). NS1 Ag circulates
uniformly in all serotypes of dengue virus at
a high level during the initial days of illness
therefore has a higher detection rate in
acute phase sera (Bessof K, 2008; Alcon S,
2002).

Result and Discussion
Of the 327 serum samples tested, a total of
126 (38.5%) specimens were positive for
either one or more of the three serological
markers (NS1, IgM and IgG) tested. Of the
126 positive serum samples, 54 (42.9%)
specimens were positive for NS1 only, 6
(4.7%) positive for IgM only, while
30(23.9%) patients had only IgG positive. A
combination of more than one serological
marker was detected in the remaining 36
samples (Table 1). Platelet count less than 1,
00,000/ml was noticed in 76 (60.31 %) out
of 126 cases (Table 1).

In the present study, a total of 126 (38.5%)
out of 327 specimens were positive for
either one or more of the three serological
markers (NS1, IgM and IgG) tested. Various
studies have reported a seropositivity
ranging from 15.2% (Kulkarni RD et al,
2011) to 39.41% (Santosh Tathe et al, 2013)
for one or more serological markers of
dengue. In the present study,
42.9%
specimens were positive only for
NS1antigen, by immunochromatography
method. Several studies have reported a
lesser values of 16% (Shrivastava A et al,
2011), 23.3% ( Datta S et al, 2010) , 30%
(Kulkarni RD et al, 2011) as well as higher
value of even 60 % (Santosh Tathe et al,
2013 )
positivity exclusively for NS1
antigen for diagnosis of dengue. NS1 Ag
assay is an effective tool for diagnosis of
dengue infection, especially within the first
four days of illness (Datta S et al, 2010). A
recent meta-analysis for NS1-based test as a
diagnostic utility for dengue infection
supported the use of single NS1-based test
with improved sensitivity of detection when
combined with an IgM test (Zhang H et al,
2014).

Out of the remaining 201 suspected dengue
cases that were negative for any of the above
dengue specific parameters by the
immunochromatography test, 18 (8.9%)
cases
were
reported
to
have
thrombocytopenia. Statistical analysis for
correlation between NS1 antigen and
platelet count by Chi square test, revealed a
significant association of NS1 antigen
positivity and thrombocytopenia in dengue
infection, as shown in Table 2.
Efficient, rapid and accurate diagnosis of
dengue is of prime importance for early
detection of severe cases, case confirmation,
differential diagnosis with other infectious
diseases, outbreak control or for research
activity. Dengue infection is common in the
tropical countries where several other
infections resembling dengue like malaria,
enteric fever are endemic and diagnosis
based merely on clinical symptoms is
unreliable. Therefore dengue can be easily
under diagnosed in the absence of adequate
and quality laboratory diagnostic methods.
Detection of dengue by virus isolation or
molecular
methods
(RT-PCR)
are
considered as confirmatory tests with high
sensitivity and specificity for the diagnosis
of dengue infection (WHO, 2011). However,
the need for necessary infrastructure,

In our study, 4.7% cases were positive for
IgM only as well as equal numbers of
samples were positive for NS1 and IgM
antibodies. This clearly concludes that we
would have missed a few positive cases if
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only NS1 antigen or only IgM antibodies
were detected. Similarly, various studies
also report a significant increase in detection
of dengue when both the assays were
performed together in a single sample.
(Schilling S et al, 2004, Ampaiwan C et al,
2008).

was observed between NS1 antigen and
thrombocytopenia. Various studies also
concluded that the NS1 alone and with IgM
correlated well with thrombocytopenia
(Kulkarni RD et al, 2011, Santosh Tathe et
al, 2013).
The remarkable increase in the worldwide
burden of dengue has gained increased
awareness
in
developing
improved
diagnostics for dengue infections. The
ELISA test shows greater sensitivity in
detecting dengue-specific antibodies than
the rapid tests, but rapid tests are quick, easy
to perform, convenient, user friendly, with
the results available in a short timeframe.
Compared with conventional ELISA, rapid
immunochromatography test results are
available within 20 min. This will be very
helpful in initiating instant treatment and
minimizing the serious complications and
mortality of dengue infection. Considering
the increasing load of dengue in our country,
with minimal health care resources at
primary level, introduction of rapid tests for
speedy and accurate diagnosis of the
clinically suspected cases would be the need
of the hour.

The revised 2009 WHO criteria classifies
dengue according to the levels of severity:
dengue without warning signs; dengue with
warning signs (abdominal pain, persistent
vomiting, fluid accumulation, mucosal
bleeding, lethargy, liver enlargement,
increasing haematocrit with decreasing
platelets); and severe dengue (dengue with
severe plasma leakage, severe bleeding, or
organ failure) (WHO, 2009). A rapid
decrease in platelet count in parallel with a
rising haematocrit compared to the baseline
is suggestive of progress to the plasma
leakage or critical phase of the disease
(WHO, 2009). Dengue NS1 antigen levels
have been shown to associate with disease
severity. Cases having dengue fever with an
elevated level of NS1 antigen have a higher
risk to develop thrombocytopenia and
consequently DHF (Libraty DH et al, 2002).
In the present study, a significant correlation

Table.1 Comparison of platelet counts with various serological markers for Dengue infection

Serological
for Dengue

marker Total positive serum Samples with platelet count
samples (%) n=126 < 1, 00,000 (%)

NS1 Ag
IgM only
IgG only
NS1 + IgM
NS1 + IgG
NS1 + IgG+ IgM
Total positive

54
6
30
6
24
6
126

(42.9%)
(4.7%)
(23.9%)
(4.7%)
(19.1%)
(4.7%)
(100%)

782

42 (77.7%)
4 (66.6%)
3 (10%)
5 (83.3%)
18(75 %)
4(66.6 %)
76 (60.31 %)
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Table.2 Association of platelet counts with NS1 antigen in dengue infection
Platelet range
Platelet count < 100,000/ml
Platelet count > 100,000/ml
Total

NS1 positive
69
21
90

NS1 negative
25
212
237

p value is < 0.0001, ( p value < 0.05 is significant by Chi Square Test)
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