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ABSTRACT:  

Introduction: Dengue is considered as one of the world’s major emerging tropical diseases. Serological diagnostic methods 

for NS1,IgM and IgG detection has been the mainstay of diagnosis for a long time.  

Aim and objectives: Categorisation of Dengue based on Fever and NS1,IgM,IgG  in a tertiary care hospital. 

Materials and methods: Blood was drawn from 350 suspected cases and subjected to ELISA.  

 Results: Out of 350 samples 107 were positive by ELISA.Out of 107, 27 - NS1 positive ,8 - NS1 &IgM, 9 -IgM alone, 4 -

IgM&IgG ratio >1,NS1 &IgG -1,NS1,IgM&IgG-14,IgM&IgG ratio <1-38 , IgG alone positive with thrombocytopenia -6.  

Conclusion: All the dengue  positive cases  need to be categorised based on serological markers before treatment   which 

can reduce the mortality and morbidity rate. NS1 antigen ELISA to be added with routine antibody testing protocols for 

early detection and management of cases . 

Key words:  NS1-Nonstructural protein 1, PD-primary dengue ,SD- secondary dengue. 

 

Introduction: 

According to WHO, Dengue fever or Dengue 

haemorrhagic fever is considered as the   second 

most important tropical disease next to 

malaria1.Dengue in recent years has become a 

major international health problem. Annually there 

are 100 million new dengue viral infections 

reported worldwide with 5 lakh cases of Dengue 

haemorrhagicfever(DHF) and Dengue shock 

syndrome(DSS). There are around 30000 deaths 

every year which is mostly among children
2,3,4

. 

DHF/DSS is known as one of the leading causes of 

mortality and morbidity among school going 

children in Tropical and Subtropical countries
5
. 

 Dengue virus is a single stranded RNA virus with 

four serotypes. They are DEN1, DEN2, and 

DEN3&DEN4. All the four serotypes are endemic 

in India
6,7

.Infection with one serotype of Dengue 

does not confer cross protection against the other 

serotype. On subsequent infection it may lead to 

serious forms of disease like Dengue haemorrhagic 

fever and Dengue shock syndrome through 

immuno–pathological enhancement8,7.  Serological 

diagnosis of Dengue has many advantages like 

more flexibility, wide availability of reagents, low 

cost and requirementof less equipments7. One of the 

definite methods to diagnose early Dengue 

infection is to detect specific antigen which directly 

correlate with underlying viremia and pathogenesis 

of infection
10,9

  In view of the increased occurrence 

of  Dengue and its complications, the study is 

undertaken   to look for categorization of Dengue 

among patients attending tertiary care hospital 

based on serological markers. 
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Materials and Methods: 

Prospective study conducted in the department of 

Microbiology, GMC&ESI Hospital for a period of  

of 3 years.  

Inclusion criteria: patients suffering from fever of 

1-12 days with symptoms like myalgia, 

arthralgia,headache ,rash,anorexia,nausea,vomiting 

and abdominal pain. 

Exclusion criteria: Patients with non specificfever, 

urinary tract infection, pneumonia lung abscess. 

Methodology: 5mlof venous blood was  drawn 

from 350 suspected patients after informed consent. 

Serum separated at 1500 rpm for 10 minutes and 

subjected to NS1antigen, IgM & IgG antibody 

ELISA. 

Results:  

Statistical analysis of this study was done using 

SPSS version 17. P value obtained from pearson 

chi-square test. Seropositives were categorized as 

primary 48(44.9%) and secondary dengue 

59(9.4%) with ratio 0.8:1   based on fever duration 

(1-5 days, 6-10&>10 ) and serological markers like 

NS1 ,IgM&IgG.   

 

Table 1 

Serological Categorisation of Dengue positives based on ELISA   

Category No. of Positive Cases Percentage 

Primary Dengue  48 44.9% 

Secondary Dengue 59 55.1% 

 

Table 2 

 Primary dengue based on duration of fever &serological markers                     

Fever duration NS1 

positive 

 

NS1&IgM 

Positive 

IgM alone 

Positive 

IgM&IgG+ve 

withRatio>1 

 

1-5 Days  

(37) 

27 

(72.9%) 

8 

(21.6%) 

2 

(5.4%) 

 

0 

(0%) 

6–10 Days 

(10) 

0 

(0.0%) 

0 

(0.0%) 

 

7 

(70%) 

3 

(30%) 

> 10 days 

(1) 

0 

(0.0%) 

0 

(0.0%) 

 

0 

(0.0%) 

 

1 

(100%) 

Total 

(48) 

27 

(56.25%) 

8 

(16.6%) 

9 

(18.75%) 

4 

(8.33%) 

 

Chi-square test=47.07, P value<0.001(significant) 
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Table 3 

 Secondary Dengue based on duration of fever and serological markers 

Fever duration IgG+thrombocytopenia NS1 &IgG 

Positive 

NS1,IgM&IgG 

Positive 

IgM&IgG+ve 

with Ratio <1 

1-5 Days 

(23) 

5 

(21.7%) 

1 

(4.3%) 

11 

(47.8%) 

6 

(26.08%) 

6 – 10 Days 

(26) 

1 

(3.8%) 

0 

(0.0%) 

3 

(11.5%) 

22 

(84.6%) 

> 10 Days 

(10) 

0 

(0.0%) 

0 

(0.0%) 

0 

(0.0%) 

10 

(100%) 

Total 

(59) 

6 

(10.1%) 

1 

(1.6%) 

14 

(23.7%) 

38 

(64.4%) 

Chi-square test= 25.12, P value<0.001(significant) 

 

Discussion:  

In this study  the incidence of Primary dengue was 

48(44.8%) & secondary dengue was 59(55.1%) in 

the proportion of 0.8:1.  In a study by Jonathan et 

al 201011SD was more than PD .Neerajaet al12 

study showed 72.5% of SD. 

During the primary infection NS1 gets secreted out 

from virus infected cells which indicates 

underlying viremia & pathogenesis of infection. As 

the antibody titre is very low in primary dengue 

,NS1 is detected morein acute period. Hence it can 

be used as standalone test for PD in cases where 

IgM is not detectable &PCR not available.  

During the acute period of 1-5 days in primary 

dengue , NS1 detection (72.9%) had higher 

positivity  followed by NS1 &IgM(21.6%) and IgM 

alone positive  of  2(5.4%). As IgM antibodies 

tends to appear after 4-5 days of infection and as 

many patients in this study presented within 5 days, 

the sensitivity of NS1 &IgM ,IgM alone positive in 

primary dengue were less when  compared to NS1 

alone positivity . Hence when IgM ELISA is 

negative in the acute period, NS1 ELISA should be 

done for diagnosis which significantly improves the 

detection rate without the requirement of paired 

serum to demonstrate the rise in titre of antibodies. 

In a study by Chakravarti A, Kumar A, Malik 

S
13

2011New Delhi showed NS1 ELISA  positivity 

rate of 65.9% and MAC-ELISA showed 60.2% 

positivity in the acute period. Veasnaduonget al9 

study also showed NS1 positivity to be higher in 

first 3 days. Minipritamsinghet al
14

 and Chua KB 

et al 201115studies revealed that NS1 antigen 

capture ELISA was more sensitive than RT-PCR 

and viral isolation. 

During the early convalescent period of 6-10 days 

in primary dengue, IgM showed higher positivity 

(70%) than other serological markers due to the 

appearance of IgM antibodies after 4
th

 day of 

illness and is the first antibody to appear following 

Dengue infection. IgM antibody gradually 

increases towards end of first week and it persists 

for 3 months thereafter. NS1 positivity  was less  in 

this period as they tend to be in complex with IgM 

antibody. IgM and IgG combination also showed 

less positivity (30%) as anti dengueIgG appears 

later and  detectable only at low titer during this 

period . In a study by S Datta and Wattal
16

IgM 

detection by MAC ELISA showed 93.6% positivity 

in early convalescent period.  
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In more than 10 days duration, IgM&IgG positive 

with ratio > 1 showed higher positivity (100%) as 

IgG antibodies would have appeared during this 

period which increases further in the proceeding 

weeks and persists lifelong thereafter. 

In this study, in secondary dengue, IgM and IgG 

positive with ratio <1 showed higher positivity 

(64.4%) than other parameters followed by NS1, 

IgM and IgG combination (23.7%). As the 

antibody titres rise extremely rapidly, IgM and IgG 

are detected more in secondary dengue. 

During the acute period of 1-5 days in secondary 

dengue NS1, IgM and IgG combination showed 

higher positivity11(47.8%) than IgM&IgG 

combination 6 (26.08%),NS1&IgG 1(4.3%) and 

IgG alone positive  with thrombocytopenia 

5(21.7%).The NS1 antigen  has reduced sensitivity  

because it is sequestered in immune complexes and 

that target epitopes are not accessible to  the plate 

bound  mAb in NS1 ELISA. High levels of  IgG 

are detectable even in acute phase and rise 

dramatically over the proceeding 2 weeks whereas 

IgM levels tend to be significantly lowered in 

secondary infection. 

In the early convalescent period of 6-10 days in 

secondary dengueIgM&IgG positive with ratio<1 

22 (84.6%) showed higher positivity as IgM to 

second infection appears during this period. NS1, 

IgM&IgG showed positivity of 3(11.5%), IgG 

alone positive with thrombocytopenia 1(3.8%). As 

IgG is present in both current and past infections, 

presence of IgG alone does not indicate active 

infection. Hence it should be combined with 

platelet count. Only if the platelet count is lowered 

it indicates current infection. If it is normal, it 

shows past infection. In more than 10 days duration 

of secondary dengue IgM&IgG positive with ratio 

<1showed higher positivity (100%) which is due to 

the presence of IgM&IgG antibodies to the second 

infection. 

 

Conclusion: 

For diagnosis of Dengue infection irrespective of 

duration of fever all the three (i.e) NS1, Dengue 

IgM and IgG byImmunocapture ELISA must be 

done .Serological differentiation of primary and 

secondary dengue can be arrived as per the results 

of the study as shown below: 

 

NS1 IgM IgG Category 

+ - - Primary dengue 

+ + - Primary dengue 

- + - Primary dengue 

- + + Primary dengue( IgM/IgG ratio>1)  

- - + Past infection-(Plateletcount&Total count normal). 

- - + Secondary dengue-(Platelet/Total count low)  

+ - + Secondary dengue 

+ + + Secondary dengue 

- + + Secondary dengue-(IgM/IgG ratio <1)  
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In conclusion, based upon the higher positivity of 

the NS1 ELISA both in primary and secondary 

dengue, this study gains public health importance 

because it suggests that NS1 antigen should be 

included along with routinely used antibody testing 

protocols for early detection and management of 

cases. 
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