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Abstract 

Background:- Dengue virus causes acute febrile illness in tropical and sub tropical settings and its clinical 

manifestations ranges from mild form of dengue fever (DF) to the more severe forms of dengue hemorrhagic 

fever (DHF) and dengue shock syndrome (DSS).A range of diagnostic methods has been developed to support 

patient management and disease control.  

Objective:- To find out the serological test that helps in early detection of dengue cases, prevalence of primary 

and secondary dengue cases and also to find out the prevalent serotype.  

Study Design:-This cross sectional study was conducted in Govt. Medical College, Thiruvananthapuram from 

July2014 to December 2014. Serum samples from 433 patients were screened for dengue NS1 Antigen, IgM and 

IgG enzyme-linked immunosorbent assay (ELISA) which helped in early detection and to differentiate primary 

and secondary dengue cases. PCR was done to find out the serotype  

Results:- 84 (19.4%) cases were positive for dengue infection, out of which 23(11.6%of patients) were positive 

for NS1 antigen showing early detection.37(44% of patients) had secondary dengue virus infection and the rest 

47 (56% of patients) had primary infection. Serotype 2 was prevalent in the study population. 

Conclusion:- The study provide strong evidence of the value of combining dengue virus antigen and antibody 

for the diagnosis of the acute dengue infection. NS1 antigen detection is valuable as it allows detection of 

infection prior to seroconversion.  

Keywords: Dengue fever,  nonstructural proteins NS1; ELISA. 

 

Introduction 

Arboviruses, a diverse group of viruses, survive in 

nature by transmission from infected to 

susceptible hosts by certain species of mosquitoes, 

ticks, sand flies or biting midges. The viral 

multiplication within the tissues of the arthropod, 

produce a high level of viraemia which is then 

passed on to human or other vertebrates by the 

bites of the insect. Arboviruses mostly causes 

zoonotic infections, however a number of viruses 

can cause incidental infection in humans. Two 

major exceptions to this are O’nyong-nyong 

(ONNV) and dengue viruses, whose known 

vertebrate host is human
1
.
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The global incidence of dengue fever is on the 

rise since the year 2000 due to factors like rapid 

urbanization, expanding human population, their 

activities, increased global travel and geographical 

expansion of the primary vector, Aedes aegypti. 
  

Dengue fever (DF) is a self limiting viral disease 

distributed throughout the tropical areas of the 

world
2,3

. Currently the morbidity and mortality of 

dengue fever is more than any other arboviral 

disease. Amplified mosquito population due to 

deterioration in the public health infrastructure 

and changing climatic conditions have an 

important role in the inceasing incidence of 

Dengue fever
4,5

. Therefore, dengue is believed to 

pose a mounting challenge to the tropical and 

subtropical regions throughout the world. 

Occurrence of classical dengue fever has been in 

India only since 1988
6. 

Dengue affects up to 100 

million people each year, with 500,000 cases of 

dengue hemorrhagic fever (DHF) and dengue 

shock syndrome (DSS) and around 30,000 deaths, 

mostly amongst children
 7,8

.  

Diagnosis of acute dengue infection by clinical 

signs and symptoms is complicated by a wide 

range of possibilities for differential diagnosis, 

hence laboratory assays are relied upon to make 

diagnosis. Dengue infections may be asympto-

matic or give rise to undifferentiated fever, dengue 

fever, DHF, or dengue shock syndrome. DHF 

usually follows infection with another serotype 

(secondary dengue), but may sometimes follow 

primary infections, especially in infants in whom 

maternally acquired dengue antibodies are 

presumed to enhance primary infections
9,10

. Such 

a phenomenon has not been described in human 

infections other than dengue
10

.
 

This study provides strong evidence of the value 

of combining dengue virus antigen and antibody 

for the diagnosis of the acute dengue infection. 

Hence NS1 antigen ELISA, IgM and IgG antibody 

ELISA were used for early detection of dengue 

fever and to differentiate   primary and secondary 

dengue cases.  

Materials and Methods 

Study Population: This study was done over a 

period of 6 months in the Dept. of Microbiology, 

Govt. Medical College Thiruvananthapuram in 

patients clinically suspected to have Dengue fever. 

Inclusion Criteria 

Samples received from patients suspecting 

Dengue fever with two or more of the following 

symptoms like headache, rash, retroorbital pain, 

myalgia, arthralgia hemorrhagic manifestations 

and leucopenia. 

 

Exclusion Criteria 

Unlabeled, haemolysed, and lipaemic blood 

samples were excluded. All cases of fever for 

which another definitive diagnosis has been 

established (Enteric fever, Leptospirosis, Malaria, 

Chikungunya and Hepatitis) were also excluded. 

 

Methodology 

Blood samples were collected from patients with 

suspected dengue fever in Medical College, 

Thiruvananthapuram. Three samples were 

collected for doing NS1 antigen, IgM and IgG 

antibody. The first sample was collected at the 

time of admission, the second sample on the 3
rd

to 

5
th

day of admission and the third sample from 

patients those who were tested negative at the time 

of discharge. PCR was done with samples from 

patients having fever, within four days. 

Serum samples were screened for serological 

detection of dengue fever by NS1 Antigen, IgM 

and IgG enzyme-linked immunosorbent assay 

(ELISA ). RT-PCR was done to find out the 

serotype .Clinical history of patients were also 

collected. PCR was done for 9 NS1 positive 

samples. 

 

Results 

A total of 433 samples were collected from 

patients with suspected dengue fever and 

processed for NS1antigen, IgM and IgG antibody. 
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Table No 1 Gender distribution of IgM Dengue positive cases 

Gender Number tested IgM Positive 

Male 256 44 

Female 177 40 

Total 433 84 

 

Out of the 433 cases, 256 (59.1%) were males, 

and 177(40.9%) females. The total number of 

patients tested positive for IgM Antibody were  

84, out of the which44  (52%) were males and 40 

(48%) were females.  

 

Table 2   Age wise and Gender wise analysis of IgM Dengue positive cases 

Age in years Gender Total 

Male Female 

Positive % Positive % Positive % 

<1 2 4.5 o 0 2 2.4 

1-10 13 29.5 10 25 23 27.4 

11-20 9 20.5 9 22.5 18 21.4 

21-30 4 9.1 6 15 10 11.9 

31-40 6 13.6 3 7.5 9 10.7 

41-50 3 6.8 3 7.5 6 7.1 

51-60 4 9.1 8 20 12 14.3 

61-70 3 6.8 1 2.5 4 4.8 

Total 44 100 40 100 84 100 

 

The largest age group admitted belonged to the 

pediatric, ranging from 1-10years (27.4%) 

followed by the teenagers 18 (21.4%) and then 

adults 12 (14.3) %.  

 

Table 3 Month wise Analysis of IgM dengue cases 

IgM July August September October November December 

Positive 10 24 12 18 12 7 

 

Highest number of positive cases were seen in the month of August and lowest in December.  

 

Table 4 Distribution of cases with thrombocytopenia  

Thrombocytopenia NS1 Positive IgM Positive IgG Positive 

Nil 3 14 Nil 

Mild 10 34 7 

Moderate 5 20 10 

Severe 5 16 20 

Total 23 84 37 

                 

In the present study, 1 lakh - 1.5 lakhs (mild 

thrombocytopenia) was observed in 34 (40% of 

primary) and 7 (18.9% of secondary) cases, a 

count between 50,000-1lakhs (moderate throm-

bocytopenia) was observed in 20 (23.8% of 

primary) and 10 (27.0%of secondary) cases, a 

count below 50,000 (severe thrombocytopenia) in 

16 (19%of primary) and 20 (54% of secondary)of 

the patients. 14 (16.6% of primary) patients 

showed no thrombocytopenia.  

In this study, out of 84 IgM dengue antibody 

positive cases 47 (56% of patients) had primary 

infection and 37(44% of patients) had secondary 

dengue. 
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Table 5 Serotyping of 9 NS1 Positive cases 

NS1 Positive serotype 

DEN 2 DEN 4 

9 7 2 

                  

A total of 23 samples were NS1antigen positive, 

out of which 9 samples were sent to Rajiv Gandhi 

Centre for Biotechnology for doing PCR. 7 

samples were type 2 Dengue virus and two were 

type 4.  

NS1Antigen helps early detection, even from the 

first day of fever. Out of the 84 cases, 23 cases 

were NS1 antigen positive. This was confirmed by 

IgM dengue and PCR. Eight NS1 positive cases 

showed indeterminate IgM, which became 

positive on repeating after two days. 

 

Discussion 

Efficient and accurate diagnosis of dengue is of 

primary importance for clinical care (i.e. early 

detection of severe cases, case confirmation and 

differential diagnosis with other infectious 

diseases). Laboratory diagnostic methods for 

confirming dengue virus infection may involve 

detection of the virus, viral nucleic acid, antigens 

or antibodies, or a combination of these 

techniques. During the early stages of the disease, 

virus isolation, nucleic acid or antigen detection 

can be used to diagnose the infection.  

Antibody response to infection differs according 

to the immune status of the host 
11

. IgM antibodies 

are the first immunoglobulin to appear. These 

antibodies are detectable in 50% of patients by 

days 3-5 after onset of illness, increasing to 80% 

by day 5 and 99% by day 10. IgM levels peak 

about two weeks after the onset of symptoms and 

then decline generally to undetectable levels over 

2–3 months. IgG antibody is generally detectable 

at low titres at the end of the first week of illness, 

increasing slowly thereafter, with serum IgG still 

detectable after several months, and probably even 

for life 
12 .

 

In the present study, a total of 433 samples were 

collected from patients with suspected dengue 

fever and processed for NS1antigen, IgM and IgG 

antibody. Out of the 433 cases 256 (59.1%) were 

males, and 177(40.9%) females. The total number 

of patients tested positive for IgM Antibody were  

84, out of the 84 positive samples,  44  (52%)were 

males and 40 (48%) were females. Maximum 

number of cases belongs to the age 1-10years 

(27.4%) . Highest number of positive cases were 

seen in the month of August and lowest in 

December. In a study conducted in Medical 

college, Thiruvananthapuram, by Dr Sheeba P M, 

among the 685 positive samples, 373 (54.46%) 

were males and 312 (45.54%) were females
13

.In a 

similar study conducted in KEM hospital, 

Mumbai by Anil Pardesh et al, out of the 420 

patients 236 (56%) were males and 184 (44%) 

were females
14

. The average age of dengue 

patients was reported to be 22 years and 3 months. 

They also had 130 (30.95%) pediatric cases. 

All of the patients with secondary dengue 20 

(54%) had rashes and required transfusion with 

platelet rich or fresh frozen plasma. In a previous 

study conducted at Medical College, Thiruvan-

anthapuram, mild thrombocytopenia was recorded 

in 23 (15.2% of primary) and 16 (10.5% of 

secondary) cases,moderate thrombocytopenia. in 

60 (39.7% of primary) and 47 (30.9% of 

secondary), and severe thrombocytopenia in 13 

(8.6% of primary) and 47 (30.9% of secondary) 

cases. Very low levels (< 20,000 was seen in 2 

(1.3% of primary) and 14 (9.2% of secondary) 

cases. Low levels were  associated more with 

secondary cases only
14

.In a study from Srilanka 

conducted by Jayaratne S D et al platelet counts 

less than, 20,000cells/mm3 was associated with 

severe disease
15

.  A study by Rames S S & et al in 

Mysore had reported that 11% had mild, 35% had 

moderate, and 32% had severe thrombocyt-

openia
16.

 

In early convalescent stage IgM levels were 

significantly lower in secondary infections than in 

primary ones and may be undetectable in some 

cases, depending on the test used 
17

To distinguish 
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primary and secondary dengue infections, IgM/ 

IgG antibody ratios are now more commonly 

used
18.

 

 

Summary 

Out of 84 positive samples, 23 were NS1 antigen 

positive. Nine samples which were NS1 positive 

were analyzed by PCR and it was found that 7 

were serotype 2 Dengue virus and two were   type 

4. Out of 23 cases only 15 were IgM positive, and 

8 were indeterminate, repeated after 2 days and 

were found to be positive. NS1 antigen detection 

is a valuable procedure, as it allows detection of 

infection prior to seroconversion and can be 

detected in serum from day 1 after onset of fever 

compared to IgM antibodies that are detectable 

only after 3-5 days. 

A range of laboratory diagnostic methods has 

been developed to support patient management 

and disease control. The choice of diagnostic 

method depends on the purpose for which the 

testing is done (e.g. clinical diagnosis, 

epidemiological survey, vaccine development), 

the type of laboratory facilities and technical 

expertise available, costs, and the time of sample 

collection. 

Detection of the dengue NS1 antigen during the 

symptomatic phase of illness represents an 

important advance in the diagnosis of dengue 

fever and is useful for the detection of dengue 

viral infections early in the course of the infection, 

especially in nonendemic countries.  
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