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Abstract
Introduction: Dengue infection is caused by the dengue virus (arbovirus), the incidence of
which is increasing in India. In dengue endemic settings, early diagnosis and monitoring for
complications are important, especially in children. Concurrent testing of NSI antigen, dengue
specific IgG and IgM will help to diagnose patients with suspected dengue fever.
Objective: To correlate the clinical profile and outcome of dengue fever with detection of NSI
antigen, dengue specific IgG and IgM antibody, hematological and biochemical parameters
and blood component utilization.
Methods: All children presenting to Rainbow hospital and diagnosed with dengue infection
using NS1 and dengue specific IgG and IgM antibody during a one year period (1st November
2016 to 31st October 2017) were included in the study. The haemogram and biochemistry
parameters were done using automated analyzers. Inpatients were classified as severe or nonsevere based on clinical and/or laboratory evidence. The degree of association between clinical
parameters and disease severity in relation to NS1 positivity was expressed as an odds ratio.
Results: Among 213 children diagnosed, 126 were treated as inpatients and the rest as
outpatients. The age range of the study sample was 6 months to 15 years. NS1 positivity was
observed in 72.3 % patients. NS1 positivity, when compared to severity of disease was
significant (Odds ratio: 2.3; p<.05). One death was reported in the severe group. Chi square
test applied to assess the correlation of platelet count and NS1 positivity was also significant
(Z score: 3.8 p<.05). Among the NS1 positive patients, in 8.5% (7) patients, very severe
thrombocytopenia of <25000 cells/ mm3 was observed.
Conclusions: Using all three tests (NS1, dengue specific IgM and IgG) was useful, as in 59
(27.7%) patients, despite a negative NS1, based on a positive dengue antibody response (IgG
and/or IgM), the patients were admitted and monitored. NS1 positivity was associated with a
higher risk of thrombocytopenia in this study.
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Introduction
Dengue infection is an arboviral disease caused by the dengue virus. Dengue is increasing in
incidence in India and is associated with significant morbidity and mortality.1 In India, the
annual incidence is estimated to be 7.5 to 32.5 million.1,2 At present there is no effective
antiviral treatment or vaccine to prevent infections. In a dengue endemic setting, early
diagnosis and monitoring for complications are important. There are very few studies in India
based on the revised WHO dengue classification for management.3,4,5
The objective of this study was to correlate the patient clinical profile and outcome with
detection of NSI antigen, dengue IgG and IgM antibody detection and other laboratory
parameters, and to evaluate clinical parameters and blood component utilization.
Materials and methods
The study was a retrospective observational study from 1st November 2016 to 31st October
2017. During this one year period, all children with fever who were suspected to have infection
including dengue were included. The children who were positive for malaria, meningitis, and
enteric fever were then excluded from the study. NS1 positivity and /or IgM positivity was
used for the diagnosis of a current dengue infection. Children with fever who were either NS1
positive and/ or dengue specific IgM positive were included in the study. IgG positivity was
considered along with NS1 or IgM as an indicator of infection.
NS1, IgG and IgM detection were done as per manufacturer’s instructions (SD Bioline). The
haemogram and biochemical parameters were done using automated analyzers (Sysmex XN
and Vitros). A manual platelet count was done whenever required to confirm low values.
Thrombocytopenia was defined for the study as mild when the platelet count was 75000
cells/mm3 to 140,000 cells/ mm3, moderate 50000-75000cells/ mm3, severe – 25000-50000/
mm3 and very severe < 25000cells/ mm3
Inpatients were further classified as severe and non-severe based on evidence of fluid leakage
(clinical / radiological/ rise in hematocrit of >20% of baseline), platelet levels (<25000 cells/
cubic mm), the presence of bleeding manifestations and/or any evidence of organ damage. All
patients were monitored daily till clinical and haematological improvement was seen. The
degree of association between clinical parameters and disease severity was expressed as an
Odds ratio. Chi square test was applied to assess the significance of presence of severe
thrombocytopenia in NS1 positive patients. The blood component utilization was correlated
with platelet count and hemoglobin levels for monitoring the patient’s status.
Results
A total of 213 children were diagnosed with acute dengue infection during the study period,
among whom 126 were treated as inpatients and the rest as outpatients based on clinical and
laboratory parameters. The age of the study sample was 6 months to 15 years. The maximum
number of children were in the age group of 4-9 years. (Figure 1).
Fever was present in all cases. The other chief symptoms observed were myalgia and
abdominal pain.
NS1 positivity was observed in 72.3% patients.
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Figure 1: The incidence in different age groups.

Thrombocytopenia was present in 41 (33%) inpatients including both NS1 positive and
negative patients. Among the NS1 positive patients, in 7 (8.5%), very severe thrombocytopenia
of <25000 cells/ mm3 was noted. Mild thrombocytopenia was observed in 17% of NS1 positive
patients and 29.5% of NS1 negative patients. Ten (7.8%) patients had haemoglobin (Hb) levels
below 10gm/dl at the time of admission while no patients with severe anemia (Hb<6gms/dl)
were observed. The lowest Hb level observed was 7.8gms/dl in a patient in the severe group
who received one unit of packed red cell concentrate (PRBC) and one unit of fresh frozen
plasma (FFP). Three of the patients in the severe group required platelet transfusions while
others had packed RBCs and/or FFPs (Table 1).
The degree of association between clinical parameters and disease severity in reference to
NS1 positivity expressed as odds ratio was 2.3 (p<.05). Severe thrombocytopenia was
significantly associated with NS1 positivity (Z score: 3.8 p<.05).
Table 1: Details of blood components given
No

Age
in
years

Classify
S/NS

Haemoglobin
gms/dl

Platelet
count
cells/
mm3

1
2

6
9/12

NS
NS

9.1
7.9

1.35
0.40

3

3

NS

7.8

0.57

4

8

S

8.6

0.15

5

6

S

17.1

0.48

6
7

9/12
10/12

S
NS

13.8
15.3

0.36
0.69

Blood
components
given

1 PRBC
1PRBC, 1FFP,
1Cryo
2PRBC, 1FFP,
2Cryo
1PRBC,2FFP,1
RDP
5FFP, 2RDP,
3Cryo
1PRBC,1RDP
PRBC

Positivity

duration of
hospital stay
(days)

NS 1,
NS1 and IgM

10
10

NS1

12

NSI and IgG

8

NS1

4

NS1
NS1

14
10

NS- non severe, S- severe: PRBC- Packed red cell concentrate
FFP- Fresh frozen plasma;
Cryo- Cryoprecipitate RDP – Random donor platelets S- Severe NS- Non severe
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The hospital stays of patients in the severe group ranged from 4-14 days, while in the nonsevere group, the maximum stay was 5 days (Table 1) One death was reported in the severe
group.

Discussion
Dengue fever is a major public health problem in India.3 The first patient with dengue fever in
India was reported in 1956 from Vellore and the first patient with dengue hemorrhagic fever
occurred in Calcutta in 1963.1 In Odisha, a State in Eastern India, the first outbreak was
reported in 2010, followed by extensive outbreaks in 2011, affecting a large number of people.2
Dengue fever can be diagnosed using various diagnostic methods such as isolation of the virus
and RT-PCR.4 In India, serological methods are used, the common ones being detection of NS1
antigen and dengue specific IgM/ IgG antibody.
Timely diagnosis is important to implement supportive therapy and monitoring. Garg et al
concluded in their study on diagnostic kits that NS1 antigen detection by a rapid method is
reliable for diagnosis of early acute dengue fever. They also recommended that ELISA should
be done for sero diagnosis.6
The present study focused on the pediatric age group and is the largest series exclusively from
South India. The children were diagnosed based on the triad testing using NS1 antigen and
dengue specific IgG and IgM antibody and treated as per the new WHO management
guidelines.5 The presentation of fever as the main symptom was similar to another study in
India with a cohort of 97 children in the state of Odisha.2 The incidence was more in the 4-6
year age group in contrast to the reported literature which is 8.7 years.2
NS1 antigen (a non-structural protein of the dengue virus) rapid detection test can potentially
be used as a simple investigation which can diagnose dengue infection.6 While NS1 is more
specific, an IgM and/or IgG antibody response can also be seen which could last several weeks
to month, as in other viral infections such as Chikungunya7, resulting in misdiagnosis.
Detection of the dengue virus by virus isolation or by nucleic acid detection methods are
considered as confirmatory tests for the diagnosis of dengue infection.8 However, due to the
need for advanced laboratory facilities these two methods may not be suitable for routine
diagnosis of dengue virus infection early in the disease in resource poor communities. Many
commercial assays are currently available for the detection of dengue NS1 antigen.8,9,10 Among
these tests, the Panbio early dengue NS1 capture ELISA has been shown to have an overall
sensitivity of 60.4 to 66% and a specificity of 97.9 to 99%8. It has also been shown that NS1
rapid antigen detection tests (SD Diagnostics, Bioline, South Korea) have a sensitivity of
81.6% and a specificity of 92% . Hence NS1 negative patients also require follow up when
these diagnostic tests are used.
Concurrent testing of NS1, dengue specific IgM and IgG and platelet count helped in early
differential diagnosis and intervention of 126 (59.1%) patients in the current study. Although
34 (27%) patients were NS1 negative, based on IgM results, they were followed up and
symptomatically treated.
Progressive leucopenia and rapid decline in platelet counts are known to precede plasma
leakage. As the association of platelet count and NS1 positivity was significant (Z score:3.8
p<.05) it can be suggested that NS1 positivity is associated with higher risk of
thrombocytopenia.
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Conclusions
The triad of testing all three (NS1, dengue specific IgM/IgG) markers was useful, as in 59
(27.7%) patients, in spite of a negative NS1, based on IgG and/or IgM, the patients were
admitted and/or monitored. NS1 positivity was associated with higher risk of
thrombocytopenia. The results of this study suggest that the diagnosis of dengue fever may be
missed in children presenting with fever with the use of only NSI or the available dengue
antibody kits. Hence use of all 3 tests is recommended in children suspected of having dengue.
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