
 Journal of Krishna Institute of Medical Sciences University 72

ISSN 2231-4261

ÓÓ

ORIGINAL ARTICLE

Abstract:
Background: Dengue has become a major global public 

health problem in the developing countries. Aim and 

Objectives: This study was carried out to evaluate the 

utility of NS1 antigen assay in early diagnosis of 

dengue infection. Material and Methods: The 

performance, detection rate of NS1 antigen assay in 

comparison to IgM Antibody Capture Enzyme Linked 

Immunosorbent Assay (MAC-ELISA) was evaluated 

in a single sample constituted Group 1. One thousand 

acute/ early convalescent sera were screened by both 

the assays. NS1 antigen assay was used to evaluate the 

efficacy of single assay in 30 acute phase sera of 

paediatric outpatient department, patients constituted 

Group II. Specificity of NS1 assay in comparison to 

MAC- ELISA was evaluated on 40 samples used as 

controls constituted group III. Results: Out of 1000 

samples in Group I, 247 (24.7%) and 184 (18.4%) 

samples were positive by NS1 assay and MAC –ELISA 

respectively. Increase in the detection rate to 431 

(43.1%) was seen when both the assays were used 

together on a single sample. NS 1 Ag positivity varied 

from 97.57% to 2.42% in acute and early convalescent 

sera, conversely IgM detection rate was 94.56% and 

5.43% in early convalescent and acute phase sera 

respectively (P<0.0001). Twenty (66.66%) samples 

were positive by NS 1 assay in Group II. All 40 samples 

in Group III were negative showing 100% specificity of 

both the assays. Conclusion: NS-1 Ag assay is a useful 

tool for early diagnosis of dengue virus infection. When 

used in combination with MAC-ELISA on a single 

sample it significantly improves the diagnosis 

algorithm without the requirement of paired sera. 
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Introduction:

Dengue has become a major global public health 

problem in the developing countries. The 

estimated risk of acquiring Dengue Virus (DV) 

infection is approximately 2.5 billion people 

living mainly in urban areas [1]. DV causes 

various clinical symptoms ranging from 

asymptomatic or undifferentiated fever, known as 

Dengue Fever (DF), Dengue Hemorrhagic Fever 

(DHF), Dengue Shock Syndrome (DSS), leading 

to death, especially among the children [2].

Viral isolation by culture or viral RNA detection 

by Polymerase Chain Reaction (PCR) helps in the 

diagnosis of recent dengue infection. But this viral 

isolation is very time consuming and requires 

specialized laboratory equipment [3]. Newer PCR 

types like nested PCR and real time PCR have 

significantly reduced processing time but are 

expensive and technically exacting [4]. As a 

result, dengue culture and PCR have limited 

utility in routine clinical use.

Rapid newer test for presumptive diagnosis of 

dengue is the detection of Non Structural Protein 

Antigen (NS1). This antigen is a highly conserved 

glycoprotein that is essential for the viability of 

dengue virus [5]. The first immunoglobulin 

isotype to appear is IgM antibody, suggesting 

recent infection. One of the most recent advances 

for routine dengue diagnosis is IgM Antibody 

Capture Enzyme Linked Immunosorbent Assay 

(MAC-ELISA) [6]. To confirm dengue during 

both early and late infection, combined usage of 
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NS1 antigen and IgM antibody ELISA are 

promising [7].

In this study, we have performed both types of 

immunoassays; NS1 and IgM, on the samples 

received in our laboratory and the results of the 

combined tests have been compared individually 

with each test separately.

Materials and Methods:

One thousand samples were collected from the 

patients suspected of DV infection, attending the 

Bidar Institute of Medical Sciences and Teaching 

Hospital, Bidar. Demographic details of the 

patients were collected. Depending on the 

reporting time of the patients, sera comprised of 

both acute and early convalescent phases. 

Samples were divided into three groups I, II, III. 

Group I: consisted of 1000 samples obtained from 

suspected cases of DF, classified as undifferen-

tiated fever/ Dengue fever (DF)/ DHF (WHO 

classification). Adult samples from Out-Patients 

Department (OPD) and In-Patients Department 

(IPD) and paediatric IPD patients were included 

in this group. Single blood sample was screened 

by NS1 Ag assay and MAC ELISA and then 

compared.

Group II: consisted of 30 samples obtained from 

paediatric OPD patients classified as undifferen-

tiated fever/ Dengue fever (DF). Acute phase sera 

(presenting within 7 days of fever) from this group 

were screened only by NS1 Ag assay, to evaluate 

the cost effectiveness of this assay in the acute 

phase. Since, this group patient attended OPD at 

regular intervals; paired samples of the patients 

who were negative by NS1 Ag assay were 

screened for antibodies in the early convalescent 

phase.

Group III: consisted of 40 samples, 25 were 

obtained from patients with fever due to known 

etiology other than dengue (enteric fever [18], 

bacterial meningitis [3], UTI [4]) and 15 were 

from healthy blood donors. All these 40 were 

screened by both the assays.

The samples were screened for the presence of 

dengue specific IgM antibodies by Mac ELISA, 

using a kit prepared by National Institute of 

Virology, Pune, India, (as an integral part of 

National Vector Borne Disease Control 

Programme), strictly following the manufacturer's 

protocol [8]. NS1 Ag was detected in the sera by 

Pan Bio NS1 Ag ELISA kit. Haematological 

parameters (leukocyte count, Hb and platelet 

count) of dengue positive patients were also 

observed and correlated. Fisher's exact test was 

used to find out the P values.

Results:

In Group I, of the 1000 samples, 462 (46.2%) were 

positive either for NS1 or IgM antibody or both. 

247 (24.7%) samples were positive for NS1 Ag 

and 184 (18.4%) were positive for IgM antibody 

including those that were positive by both (Table 

1). When single sample was tested by both the 

assays, the detection rate increased to 431.

Out of 247 NS1 Ag positive samples, 97.57% 

(241) were from acute phase sera and 2.42% (6) 

were from early convalescent phase. NS1 Ag 

detection rate decreased from 97.57% in acute 

phase sera to 2.42% in early convalescent sera 

(P<0.0001). All the 183 samples that were 

positive for NS1 Ag alone in this study, Group I 

belonged to acute phase sera (Table 2).
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IgM antibodies were positive in 10 (5.43%) cases 

during 1-7 days period of illness and 174 

(94.56%) were positive during 8-14 days of 

illness. All the 120 samples that were only IgM 

positive belonged to convalescent phase (Table 2). 

IgM antibody detection rate increased from 5.43% 

to 94.56% (P<0.0001). NS1 Ag was positive in 

241(97.57%) samples during 1-7 days period and 

06(2.42%) in 8-14 days period

All the 30 samples from study Group II were 

screened only for NS1 Ag and 20 (66.66%) were 

positive. All these 20 patients were classified as 

DF. All had normal platelet count. The 10 NS1 Ag 

negative samples from patients with undifferen-

tiated fever remained seronegative on subsequent 

screening at early convalescent stage. All the 40 

samples from Group III were negative by both the 

assays.

Discussion:

The IgM capture ELISA is most commonly used in 

India due to its low cost and ease of handling. But 

here it is important to understand that, NS1 antigen 

detection assay has an advantage of detetecting 

infection very early, however it disappears early 

also and is of little use in the early convalescence 

phase when IgM is useful [7]. To confirm a case of 

acute dengue infection by serology, IgM sero-

conversion or a fourfold increase of IgG antibody 

titer in paired sera must be demonstrated [9].

In this study, NS1 Ag was only positive in 183 

(18.3%) samples and IgM was positive in 120 

(12%) but both the assays performed on a single 

sample could statistically increase the number of 

positive to 431. NS1 antigen is detectable by most 

of the commercial kits in first 7 to 9 days of 

infection while IgM antibodies are detectable only 

after 8 to 14 days of infection, the reason why NS1 

antigen capture ELISA could detect more cases 
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Ns1 Ag IgM Antibody Total 

Negative Positive

Negative 95 (9.5%)* 120 (12%) 215 (21.5%)

Positive 183 (18.3%) 64 (6.4%) 247 (24.7%)

Total 278 (27.8%) 184 (18.4%) 462 (46.2%)

Day post onset of illness NS1 IgM

1 to 7 days 241/247(97.57%) 10/184 (5.43%)

8 to 14 days 06/24 (2.42%) 174/184 (94.56%)

Table 1: Detection rate of NS1 Ag Assay and MAC-ELISA in 

Dengue Positive Samples of Group 1 (n=462)

(*95 samples were negative by both NS1 Ag assay and MAC ELISA but positive by IgG ELISA)

Table 2: Positivity of NS1 and IgM in (1-7 days) and (8-14 Days)
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compared to IgM capture ELISA alone [9-11]. 

NS1 Ag detection decreased from 97.57% in acute 

phase sera to 2.42% in early convalescent sera and 

detection rate of IgM increased from 5.43% in 

acute phase sera to 94.56% in convalescent sera. 

Similar findings were seen in other studies along 

with an increase in sensitivity of detection when 

both the assays were used together in a single 

sample [12, 13].

Since it is difficult to judge accurately which post 

infection day the sample is being tested, it is ideal 

to use both assays, not to miss the diagnosis.

Conclusion:

Although, there is no specific treatment available 

for dengue, early diagnosis has a role in individual 

case management as well as planning and 

implementing control strategies. Of the two 

different tests used to diagnose dengue, NS1 

antigen detection had the highest sensitivity in the 

early stages while IgM detection was more 

sensitive in the latter half of the illness. Because of 

these characteristics of the assays, it is 

recommended to use both assays simultaneously 

to ensure that the diagnosis is not missed.
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