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Abstract

Introduction : According to the estimates, nearly 70% of thesalé® burden occurs in Asia and is on constant rise.
Dengue virus infection has emerged as a major @uigalth concern across the globe in terms of dityrtanorbidity
and public health cos@iims & Obijectives: This study was undertaken to evaluate the siganifte of NS1 Ag detection
in dengue IgM negative sera as marker for earlgatiein and to compare the rapid detection test(RIBT's) with
Enzyme linked immunosorbent assay (ELISKaterial & Method: A total of 5283 samples from, were screened for
dengue serology by Immunochromatography basedldtew assay for presence of IgM and IgG anti Dengntibody
and NS 1 Ag. Results of 169 samples were furthaficoed using ELISA technique for NS1 Ag in an aif# to
compare RDT'’s with ELISAResults: Out of 5283 samples screened, 146/5283 (2.76%9dqzositive for dengue
antibody, out of which 85/146 (58.21%) were positior DEN Ig M and 61/146 (41.78%) showed preseridsoth 1gG
and IgM. Out of 5137 seronegative samples, 193(5{38) were positive for DEN NS1 Ag. Overall, seindy of RDT
was 100.00%, specificity-90.16%, PPV- 94.73%, NRO@-00 % and Efficiency of test-96.44%onclusion: NS1 Ag
assay holds promise as useful tool in early diaigrfos detecting dengue infection during acute phafsinfection when
IgM antibodies are not formed to the detectableellevAlso, accurate and affordable diagnostic tesésa crucial
component of combating this debilitating mosquitwe infection.
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Introduction

Dengue is an arthropod-borne flavivirus that cosgsi
four distinct serotypes (DEN-1, DEN-2, DEN-3 and
DEN-4) that constitute an antigenic complex of the
genus flavivirus, familyFlaviviridae. Infection by one
serotype induces life-long immunity against reitifat

by the same serotype, but only transient and partia
protection against infection with the other seretyp
[1,2].

Dengue virus infection can result in clinical
manifestations that range from asymptomatic infecti
to dengue fever (DF) and its severe form termedyden
hemorrhagic fever/dengue shock syndrome (DHF/
DSS). As no protective vaccine or specific treattaen

are available for dengue, early and accurate labgra
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diagnosis is essential for the effective survedamand
control of disease outbreaks [3}HO guidelines for
diagnosis of dengue relies on virus culture,virdlAR
detection, viral antigen detection in tissues bynime-
chemistry in patients or rising titers of IgG awiily in
convalescent patients. But, in resource constrained
peripheral health care facilities these tests amotely
available and may compromise with the management of
the patients [4,5].

Thus, there is a need for specific, inexpensivegden
diagnostic tests that can be used for clinical
management, surveillance and outbreak investigation
and would permit early intervention to treat pat$eand
prevent or control epidemics. Only few studies are
available that have reported the role of rapidstesed
for detection of soluble DENV NS1 Ag in early DENV
infection [6-9].

Available online at: www.ijmrr.in 1335 |Page



August, 2016/ Vol 4/Issue 8

ISSN- 2321-127X

Therefore, we undertook this study in an attempt to
emphasis significance of detecting DENV NS1 Ag in
dengue IgM negative sera, for early detection of
infection without the requirement of paired serarl{e
diagnosis of DENV infection can improve clinical
outcomes by ensuring close follow-up, initiating
appropriate supportive therapies and raising avesen
to the potential of hemorrhage or shock. Number of
Rapid detection tests (RDT’'s) and Enzyme linked
immunosorbent assay (ELISA) based testing formats
are available targeting DENV NS 1Ag. Here, we
evaluated RDT’'s in suspected dengue cases to
determine their effectiveness for early diagnosis.

Material & Method

This retrospective study was conducted in Departmen
of Microbiology in a tertiary care center during an
outbreak of Dengue from October 2015 to November
2015. A total of 5283 serum samples from patients
identified as probable cases by clinical suspidiamny
acute febrile illness with one of the following
symptoms: myalgia, headache, retro-orbital pain,
bleeding, altered sensorium, shock or low platelet
count) attending various outdoor, causality sewvigad
indoor patients were received and registered in the
study. Informed consent was obtained and a detailed

Results
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clinical history, physical examination and baseline
investigations were undertaken.

Five milliliter of blood was collected from all quscted
cases, serum was separated and screened for dengue
serology by Immunochromatography (ICT) based RDT
lateral flow assay (J Mitra & Co Pvt Ltd, New Dglhi

for presence of IgM and IgG anti- Dengue antibody
and NS 1Ag. Tests were performed and results were
read as per literature provided.

Out of suspected dengue cases screened by NS 1Ag
RDT, 169 were further tested using ELISA technique
(Panbio Dengue Early ELISA) for NS1Ag in an attempt
to analyze RDT'’s results with ELISA.

Data Analysis: Available data was analyzed and
sensitivity, specificity, positive predictive val{@PV)
and negative predictive value (NPV) were calculated
based on confirmed dengue samples by ELISA using
the following formulas, whera is the number of true
positives, b is the number of false positives,is the
number of false negatives, adds the number of true
negatives: % sensitivityat(a + ¢) X100; % specificity

= d/(b + d) X100; efficiency = & +d)/(a + b +c +d) X
100; % PPV a/(a + b) X100, and % NPV =/(c +d) X
100.

Out of 5283 serum samples from suspected casesgdstudy period, 146/5283 (2.76%) tested positivedengue
antibody, out of which 85/146 (58.21%) were positior DEN Ig M antibody and 61/146 (41.78%) showegsence of
both 1gG and IgM (Table 1). Among 5137 seronegasaenples, it was observed 1930 (37.57%) were pesftr

presence of DEN NS1 Ag and 3207 (62.42%) were negédr the same.

Table- 1: Results of sample screened for Dengue strgy.

Total sample NS1 Ag positive Antibody positive | DEN Ig M Positie DENIgG+IgM
screened Positive
5283 1930 146 85 61

Among suspected dengue cases screened for NS 1RPDBy 169 were further confirmed by ELISA. Out bkt169,
114 were positive for NS1 Ag RDT by ICT. Out of 1fidsitive cases, 108 were concordant with the ELi&ult and

06 cases were discordant (Table 2).

Table- 2: Comparison of ELISA and RDT for NS1 antigen.

NS 1 ELISA positive NS 1 ELISA Negative Total

NS1 RDT Positive 108 06 114
NS 1 RDT Negative 0 55 55
108 61 169

The statistical values obtained were as followsisdgivity 100.00%, specificity 90.16%, PPV94.73%PW 100.00%,

and Efficiency of test 96.44%.
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Discussion

Laboratory confirmation of dengue infection usuatljies on isolation of the virus in cell cultutee identification of
viral nucleic acid or antigens, or the detectiowiofis specific antibodies [10]. Direct virus deten could potentially be
used for early, definitive and serotype specifientification of dengue infections during the acpkase of the disease.
Live virus or virus components (RNA or antigensh ¢g detected in serum, plasma, whole blood aratted tissues
from 0-7 days following the onset of symptoms, Wwhimorresponds roughly to the duration of fever.eBlirvirus
detection procedures are not routinely performedhbypratories, and few commercial kits that havenb@dependently
validated are available to aid in this area of dendiagnosis. Serological tests are more commosdyl to diagnose
dengue infections because of their ease of use @@upo techniques such as cell culture or RNAddiete [11].

Results obtained were analyzed and our study shdwegdprevalence 1930/5137 (37.57%) of DEN NS1 AMEN
IgM seronegative samples, suggesting restrictepesob detecting IgM antibodies as a routine procedligure 1). Our
results are in agreement with other investigaterst@own in Table 3 who have also reported highitehs of DEN
NS1 Ag detection during acute phase of infection.

Table 3- NS1 Antigen detection as reported in othestudies

Year Authors NS 1 Ag detection
2006 Dussart et §if] 212/243 (87.20%)
2007 Kumarswamy et al [8] 199/213 (93.42%)
2010 Datta et al [9] 71.42%

2012 Sheemar et al [12] 59.30%

The dengue serological assays however become nhaiterging because dengue antibodies are crostveeadth
other flavivirus such as West Nile virus (WNV), &buis encephalitis virus (SLE), Japanese encefphairus (JEV),
and yellow fever virus (YFV). In addition, IgM ahtidy response varies considerably among the ingi$ddue to host
humoral immune response or depending on whethemaagy vs a secondary infection. [11,13]. Thus, enoecently,
DENV NS 1 Ag have been reported as being a progisial for diagnosing acute dengue infections [14-2

NS1 is a highly conserved nonstructural glycoprosecreted by virus infected cells during the aqttase of dengue,
and it is essential for virus viability [20]. NSlgAirculates uniformly in all serotypes of DENV amdirculates at high
level during the first few days of illness [6]. N&Y levels varies from 0.04g/ml to 2 pg/ml in acutephase serum
samples, to only 0.0dg/ml or even less in convalescent phase serum J20§. is the reason for its higher detection rate
in acute phase sera. Detection of specific IgM bRQVELISA is still used as the diagnostic technicfoe acute
infection; its disadvantage being delayed appea&raricantibodies from 5-10 days after the onsetloéss in case of
primary dengue virus infection and 4-5 days afterdnset of illness in secondary infections [9].

The optimal window for diagnosing a dengue infactie roughly from the onset of fever to 10 daystpofection;
however, as not all patients are diagnosed withiggeriod, an ideal diagnostic test should beiteasegardless of the
stage of infection [10]. High positivity of DEN NSAg in the seronegative samples for IgM antibodigainst DENV
indicates the high potential of improving denguaggiosis by use of NS1 Ag detection assays. Detecfid EN NS1
Ag by RDT’s have many advantages including rapjditynvenience and cost-effectiveness. Circulatig] Mas been
shown to be detectable from the first day to thdyezonvalescent phase after onset of diseasethémumonoclonal
antibody (MAb)-based serotypes specific NS1 assapshe used to differentiate between flavivirudes.[

Present study evaluated RDT and Elisa testing ftrmad we have got a sensitivity and specificity @00.00 %, and
90.16% respectively in detecting NS1Ag by RDT. Tdoumany studiefl5, 22-25] have shown variable sensitivity (65
to 95%) and specificity (95 to 100%) of ICT basddTR compared with ELISA. This may be due to reatan the ICT
may be from different manufactures with differepesificities and sensitivities. As rapid ICT kitsrfthe detection of
dengue serology have been developed by a numbeoromercial manufacturers and have found wide agipdin
because these require no specialized equipmemgioing, and results are available within 10 tor8ihutes, making
them ideal for low-technology environments. Howevkese too have limitations like subjective vaoiatin reading and
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substandard performance in acute cases. This deniandarge scale evaluation of these kits by atgled agencies.
Thus here we emphasized that there is urgent meeadlidation of RDT's at national level to circuemt the ambiguity
of accurate test results in terms of sensitivitd apecificity. Limitations of this study is lack abrrelation between
timing of samples in relation to duration of fevas this study was done using retrospective datalyStesults would
have been even more informative, had it been dovgppctively using a panel of well-characterizemgas with proper
duration of fever and primary as well as secondaigction. As duration of fever is important in skgical diagnosis of
DENV infection and it might be one of the reasoons false negative results for dengue when testecafdi IgM

antibodies.

Conclusion

For effective prevention and control of dengue epitt
requires an active laboratory based disease slanved
programme that can provide early warning of
impending epidemic transmission. Therefore, NS 1Ag
detection is an effective tool for early diagnasiDEN
infection as compared to Ig M antibody detectiofsA
our study reinforces the findings of other authors
suggesting inclusion of rapid tests in diagnosisl an
surveillance after proper validation by nationa¢agjes

for detection of DEN NS1 Ag along with antibody
assays. In view of the high mortality rate andeduce
the disease burden, detection of NS 1 Ag and adyibo
dual assay will help to bridge the gap pointed il
period of viremia and delayed immune response. ,Thus
it is imperative to have a rapid and sensitive tabary
assay for early detection of the disease. More vimrk
required to validate accurate and affordable diagjoo
rapid card tests as a crucial component for comfati
this debilitating mosquito borne infection.
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