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Introduction
>Dengue is an acute, potentially fatal viral
infection that can culminate in dengue
hemorrhagic fever (DHF) and dengue shock

Syndrome (DSS). It is caused by four
serotypes of dengue virus (DV), namely DEN-
1, DEN-2, DEN-3, and DEN-4 belonging to
genus Flavivirus and family Flaviviridae [1]. It
is spread through the bite of infected
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Aedesaegypti mosquito. Most primary infections are
uneventful. Infection with one serotype confers an
individual life-long immunity to that serotype and
cross-reactivity to the other serotypes [2]. The
complications like DHF and DSS are usually
attributed to this cross-reactivity. Dengue is almost
endemic throughout India. The resource-poor health
care system has to depend upon simple to perform
and easy to interpret laboratory tests for diagnosis.
It is known that early and specific diagnosis of DHF
or DSS followed by supportive therapy reduces
morbidity and mortality [3].

Currently, the three basic methods used by most
laboratories for the diagnosis of dengue virus
infection are viral isolation, detection of the viral
genomic sequence by a nucleic acid amplification
technology assay (Reverse transcription-polymerase
chain reaction (RT-PCR)), and detection of dengue
virus-specific IgM antibodies by the IgM-capture
enzyme-linked immunosorbent assay (MAC-ELISA)
and/or the rapid dengue immunochromatographic
test (ICT) [4].

Detection of NS1 has been a promising test to
diagnose dengue in its early febrile stage due to its
long half-life in the blood. The NS1 protein was
found to be highly conserved in all dengue
serotypes, circulating at high levels during the first
few days of illness. It correlates with the
development of DHF. There is no cross-reaction of
the dengue NS1 protein with those of other related
flaviviruses [5]. The present study was conducted to
assess the correlation between platelet counts and
serological markers of dengue infection.

Materials and Method
Setting: The present study was conducted in the
Department of Microbiology and Pathology, GS
Medical College and Hospital, Pilkhuwa, Dist. Hapur,
Uttar Pradesh, India. It consisted of 120 patients
suspected of dengue fever.

Data collection procedure: Data such as name,
age, gender, etc. was recorded. Serum samples
were collected from suspected dengue fever
patients. The samples were tested for NS1 antigen,
IgM, and IgG antibodies using the ICT test kit. The
platelet count was recorded in dengue parameter-
positive and -negative cases.

Statistical Analysis:Results were tabulated and
subjected to statistical analysis. A P-value of less
than 0.05 was considered significant.

Results
Table-1: Distribution of patients.

Total- 120

Gender Male Female

Number 70 50

Table-1 shows that out of 120 patients, males were
70 and females were 50.

Table-2:Comparison of various dengue
parameters.

Parameters Number P-value

NS1 only 62

0.01

IgM only 20

IgG only 14

NS1 and IgM only 10

NS1 and IgG only 8

IgM and IgG only 6

Table-2 represents that NS1 only was detected in
62, IgM only in 20, IgG only in 14, NS1 and IgM
only in 10, NS1 and IgG only in 8 and IgM and IgG
only in 6 cases. The difference was significant (P<
0.05).

Table-3:Comparison of platelet count and
dengue parameter.

Parameters Number Platelet count < 1,00,000/ ml P-value

NS1 only 62 48

0.01

IgM only 20 12

IgG only 14 10

NS1 and IgM only 10 6

NS1 and IgG only 8 4

IgM and IgG only 6 2

Table-3 shows that 62 patients that were positive
for NS 1, thrombocytopenia was seen in 48, 12 out
of 20 IgM positive patients, 10 out of 14 IgG
positive patients, 6 out of 10 NS1 and IgM only
positive patients, 4 out of 8 NS1 and IgG only
positive patients and 2 out of 6 IgM and IgG only
positive patients were detected. The difference was
significant (P< 0.05).

Discussion
Earlier case fatalities due to dengue infection have
been reported to be around 2.5% to 5.4%. Shock
and organ impairment have been shown to be the
most important factors that lead to fatalities in
dengue infection. As a result of better fluid
management regimes and greater awareness of
associations of severe dengue and early
interventions, the case fatality rates have signifi-
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Cantly dropped in many dengue-endemic countries.
However, in order for early detection of those who
are likely to develop severe dengue, the clinical and
laboratory parameters are measured at least two or
three times a day in all patients admitted to the
hospital with dengue infection [7]. For a long time
detection of dengue-specific IgG/IgM has been the
mainstay of diagnosis of DI (Dengue Infection). The
dengue-specific antibodies begin to appear only
around the fifth day of fever in primary infection.
Even in most secondary infections, both the IgM and
IgG type antibodies cannot be recorded before the
third day [8]. Therefore, there is always a window
period, both in primary and secondary DI when only
antibodies are tested. The new parameter, now
available, for diagnosis of DI, the NS1 antigen, is
detectable from day 1 of fever both in primary and
secondary infections. It is important to note that
NS1 is shown to be a highly specific viral marker
making it an extremely reliable parameter for the
diagnosis of DI from day 1 of the fever [9].The
present study was conducted to assess the
correlation between platelet counts and serological
markers of dengue infection. In the present study,
there were 70 males and 50 females. NS1 only was
detected in 62, IgM only in 20, IgG only in 14, NS1
and IgM only in 10, NS1 and IgG only in 8 and IgM
and IgG only in 6 cases.Paranavitaneet al10186
adult patients with confirmed dengue were enrolled
during day 3–8 of illness. Clinical and laboratory
parameters were recorded during the course of the
illness and NS1 antigen levels were determined
using both the Panbio dengue early ELISA and an
NS1 rapid antigen detection kit. 59.1% of patients
presented to the hospital on day 5–6 of illness when
NS1 antigen positivity was significantly associated
with severe dengue and the NS1 antigen levels were
significantly higher in those who went on to develop
shock. Serum NS1 antigen levels significantly and
inversely correlated with the total white cell counts
and lymphocyte counts. The bedside NS1 test
showed comparable sensitivity (97.4%) and
specificity (93.7%) to the laboratory NS1 test in our
setting and cohort. It was found that 62 patients
that were positive for NS 1, thrombocytopenia was
seen in 48, 12 out of 20 IgM positive patients, 10
out of 14 IgG positive patients, 6 out of 10 NS1 and
IgM only positive patients, 4 out of 8 NS1 and IgG
only positive patients and 2 out of 6 IgM and IgG
only positive patients were detected. Jyothyet al11

in their study a total of 520 serum samples were
collected from the suspected dengue fever patients.
Sixty-two samples tested positive for one or more
dengue-specific parameters. Out of the 62 samples,

39 (62.9%)were positive for the NS1 antigen, only
seven (11.3%) were positive for IgM, and only three
(4.9%) were positive for IgG. A platelet count <
1,00,000/ml was observed in 32 cases (51.6%).
When the platelet count was done in 100 dengue
parameter-negative fever patients (controls),
thrombocytopenia was observed in 30% of the
cases. Kulkarni et al [12]conducted a study in which
serum samples from clinically suspected dengue
cases were tested for NS1, IgM, and IgG by
immunochromatography-based tests. Platelet
counts were obtained for all positive cases and 150
dengue seronegative cases of fever that served as
controls. Test results of dengue-specific parameters
were compared against platelet counts. The
proportions obtained were compared by Standard
error of the difference between the proportions (SEP
test). Of 2104 samples tested, 320 were positive for
one or more dengue parameters. Of the 320, 95
were positive for NS1 only, 161 showed IgM only
while 9 showed IgG only. More than one marker was
detected in the remaining 55 samples.
Thrombocytopenia was more consistently associated
whenever NS1 was detected compared to antibody
detection. The inclusion of NS1 increases the
detection rate of dengue fever. In cases of fever,
thrombocytopenia is more consistently found in
dengue positive rather than dengue negative
subjects. It correlates well when NS1 and IgM are
detected simultaneously.

Limitations
Since the study was conducted ata tertiary health
center, patients reported after a few days of treat
ment in the primary and secondary health care
centers. More NS1-positive cases would have been
detected if the test was done in the initial three to
four days of fever. Further, the sample size is lessin
the present study.

Conclusion
The authors concluded that in fever,
thrombocytopenia is observed more uniformly in
subjects positive for dengue. Whenever IgM is
detected as compared to NS1 and can be used asan
indicator to reduce the complication of dengue
disease.

What does this study add to the
existing knowledge?
The application of NS1 in the diagnosis of dengue
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Increases the detection rate significantly.
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