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ABSTRACT

Background: Dengue is one of the rapidly emerging global threats. Many outbreaks are being noticed nowadays all
around the world. In situations of epidemics and routine cases, early diagnosis is the key to successful management
of dengue cases. Many diagnostic kits are available commercially for the same purpose. But their validity is
unknown. The standard is ELISA, though it is time consuming. In the present study, the test results of commercially
available rapid immune chromatographic card test(Dengue Day 1 Kit, J.Mitra) is compared with ELISA(J. Mitra) as
the standard for the detection of NS1 antigen. Aims:1. Screening the blood samples for dengue virus infection in
suspected patients. 2. To compare rapid immune chromatographic test assay with ELISA for detection of NS1 antigen
for early diagnosis of dengue infection. Setting and Design: It was a cross-sectional study conducted from December
2012 to August 2014 at Shri B M Patil Medical College, Hospital & Research Centre, BLDE University, Bijapur.
Materials & methods: Probable dengue cases were diagnosed as per the WHO criteria and rapid immune
chromatographic card test and ELISA were conducted on the same serum samples for the detection of NS1 antigen
and results were analyzed. Statistical analysis: Sensitivity, Specificity was calculated. Statistical analysis was done
by software-SPSS17 Version. Results: A total of 90 probable dengue cases were selected. 25 (27.8%) cases were
positive by rapid test as well as ELISA. The sensitivity of rapid test was 100%& specificity was 100%. Conclusion: The
study showed that the rapid card test has sensitivity of 100%&specificity 100%. Thus the card test can be used for
screening. Highly suspicious cases should be subjected to investigations with standard test ELISA.
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INTRODUCTION

Dengue fever is an important arthropod borne
viral disease of public health significance. In
recent decades the global prevalence has grown
dramatically with estimated 2.5 billion people at
risk of acquiring dengue viral infection and more

than 50 million new infections projected

annually.® In 2013, dengue ranks as the most
important mosquito-borne viral disease in the
world. The emergence and spread of all four
dengue viruses (“serotypes”) from Asia to the
Americas, Africa and the Eastern Mediterranean
regions represent a global pandemic threat.

Although the full global burden of the disease is
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still uncertain, the patterns are alarming for both
human health and the economy.zAccording to
World Health Organization estimates, the
incidence of dengue disease has increased by a
factor of 30 over the past 50years.? An increased
disease burden has been linked to the resurgence
of mosquito vector Aedesaegypti, overcrowding,
urbanization and increasing travel. Despite its
significant health and economic impacts, as of yet
there is no specific treatment or therapy for
dengue infection and the outcome depends on
medical care provided by the doctor to the
patient.4

Dengue virus is flavi virus which is enveloped,
single stranded positive sense RNA virus. The
genomic RNA is 11 kb long and contains 10 genes
encoding 3 structural proteins capsid (C),
membrane(M), an envelope(E) and seven non
structural proteins (NS1, NS2A, NS2B, NS3, NS4A,
NS4B, NS5).Dengue symptoms range from mild
fever , the most common form, to potentially
fatal dengue haemorrhagic syndrome(DHF) and
dengue shock syndrome(DSS) or encephalitis and
hepatitis.*

Currently the three basic methods used by most
laboratories for the diagnosis of dengue virus
infection are virus isolation, detection of viral
genomic sequence by a nucleic acid amplification
technology assay (reverse  transcription
polymerase chain reaction) and detection of

dengue virus specific IgM antibodies by the IgM

capture enzyme linked immunosorbentassay

1JPBS [Volume 5] Issue 2 |APR-JUN|[2015[123-129

(MAC-ELISA)  and/or the rapid dengue
immunochromatographic test (ICT).”

A rapid test kit would be useful to provide early
diagnosis of acute dengue infection.® The rapid
test does not involve any specific laboratory
equipments except micro centrifuge for serum
separation. So the rapid test may prove to be
useful aid in screening, in clinical diagnosis of
dengue infection, more so in the resource poor
peripheral health setting. It can prove to be a
useful tool to hasten the initiation of the first line
of the management and thereby can be great
help to the health care providers in the rural
area.’

Hence this study was carried out to evaluate the
performance of a rapid immunochromato graphic
test device for the detection of NS1 response in
comparison with enzyme linked immunosorbent
assay (ELISA) for NS1 detection for the early
diagnosis of dengue infection.

An accurate clinical assessment of all included
cases was also performed during the study, since

it was necessary for the proposed case definition

of suspected dengue patients.

MATERIALS & METHODS

Inclusion criteria for this study were fever less
than 7days, two or more of the following
manifestations like headache, retro-orbital pain,
haemorrhagic

myalgia, arthralgia, rash,

manifestation, leucopenia.
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Exclusion criteria were focal source of infection
(otitis media, pneumonia, meningitis), chronic

illness including anemia and unstable vital signs.

METHOD OF COLLECTION

Study design:

Cross-sectional study from December 2012 to
August 2014. The study was conducted at Shri B
M Patil Medical College, Hospital & Research
Centre, BLDE University, Bijapur.

Ethical clearance was taken for this study from
the ethical committee of BLDE University.

A total of 90 clinically suspected dengue viral
fever satisfying inclusion and exclusion criteria
were included in the study. History was taken
from the patients.

Blood samples were collected after taking
informed and written consent from study
participants or from parents/guardian in case of
children. 2ml of Blood was collected following
venepuncture with all aseptic precautions in plain
red vacutainers in adults as well as children. This
was sent to laboratory immediately and the
serum was separated. Serum samples were
removed from the clot as soon as possible to
avoid haemolysis. Rapid kit test (Dengue Day 1
test kit, J mitra) was performed and the serum
was frozen at -20°C for performing ELISA (NS1,
J.mitra, 48 tests kit).

Rapid immunochromatographic card test and
ELISA were conducted on the same serum
samples for the detection of NS1 antigen as per

manufacturer’s instructions.
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Dengue Day 1 Kit test:

Dengue Day 1 Test kit (J. Mitra) is a rapid solid
phase immunochromatographic test for the
gualitative detection of Dengue NS1 Antigen. 1 kit
was used at a time for single sample.

Dengue dayl test foil pouches & test specimen
was kept at room temperature before tests were
performed. Once the assay started, the complete
procedure was done without interruption.
Dengue NS1 antigen device:

Dengue NS1 Antigen device contains two lines; 'C'
(Control line) & "T" (Dengue NS1 Antigen test
line). Test line is coated with anti-dengue NS1 Ag.
2 drops of sample was added using dengue
antigen test sample dropper to the sample well of
antigen device. Reaction was allowed to occur for
20minutes. Results were read at 20 minutes.
Dengue NS1 antigen if present in the sample will
bind to the anti-dengue NS1 gold colloidal
conjugate making antigen antibodies complex.
This complex migrates along the membrane to
the test region and forms the visible pink line at
“T” as antibody-antigen-antibody gold colloid
forms. Interpretation of test was as per
manufacturer’s instructions.

NS1 Ag MICROLISA:

1 ELISA KIT (48 test pack each) was used at a
time. The frozen serum samples were allowed to
thaw in a vertical position in the rack.

NS1 serotype specific IgG ELISA was performed
as follows,

Components & test specimen was kept at room

temperature before tests were performed. Once
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the assay started, the complete procedure was
done without interruption.

Stripholder was fitted with 48 number of anti
dengue NS1 antibody coated strips. The assay
control wells were arranged in vertical
configuration.

First 50ul of diluent was added in all wells, then
50 pl of negative control, 50ul of positive control,
then 50ul of calibrator was added. Then samples
of 50 pl in all the other wells. Meanwhile fresh
working conjugate was prepared and 100ul of
working conjugate was added in all the wells.
Thorough mixing of control and samples with the
conjugate was done. Cover seal was applied and
incubated at 37°C for 90min. While being
incubated working wash solution was prepared
with the reagents. After 90 min of incubation,
taking out the plate, washing of the wells 6 times
with working wash solution was done. Then 150pl
of working substrate solution was added in each
well & incubated at room temperature for 30min
in dark, and then stop solution 100ul was added.
Absorbance was read at 450nm within 30minutes
in ELISA reader. Interpretation of test was as per
Results  were

manufacturer’s  instructions.

analyzed.

RESULTS

Statistical analysis: Sensitivity, Specificity was
calculated. Statistical analysis was done by
software-SPSS17 Version.

A total of 90 serum samples were collected from

dengue suspected patients.
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In our study, incidence of dengue infection was
28%. Majority of the cases i.e 21 (23.3%) of the
dengue suspected cases belonged to age group of
11-20 yrs & 21-30 yrs followed by 16 (17.7%)
cases belonged to age group of 1-10yrs. Among
males 15 (25.42%) cases belonged to 21-30yrs of
age followed by 13 (22.03%) cases were of age
group of 1-10yrs. Among females 9 (29.03%)
cases belonged to age group of above 11-20yrs
followed by 7 (22.5%) belonged to age group of
>50yrs [Table 1].

Males (65.6%) were affected more than females
(34.4%). Among the males involved in the study,
76% were positive and among females, 24% were
positive by rapid test.[Table 2].

Out of 90cases, 25 (27.8%) were NS1 antigen
positive and 65(72.2%) were NS1 antigen
negative by both rapid test and ELISA [Table
3].The sensitivity and specificity of the test was

100%.

DISCUSSION

Dengue virus infection was first reported in India
from Chennai in 1780. Today dengue virus and all
its clinical forms are documented in almost all
parts of India.

In the present study, a total of 90 serum samples
from patients with clinical features of dengue
were analyzed for Dengue rapid test & ELISA for
detection of NS1 antigen.

Present study showed that majority of the cases
i.e 21 (23.3%) of the dengue suspected cases

belonged to age group of 11-20yrs & 21-30yrs.
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This was comparable to other studies of Gore
MM?8, Raju BJ®, NeerjaM™ and Dash PK*! et al. The
disease was predominantly seen in case of males
(59%) than females (41%) i.e 1.4: 1 which was
corresponding to the other studies done by Raju
B°, Dash PK et al*, Vijaya kumar TS et al®?,
Neeraja M et al'>.Male preponderance and the
age group of 15-30 vyears indicate more

transmission of dengue infections at work
sites."In a study conducted by Kamal S et al®
females were more commonly affected.

In our study the incidence of Dengue was 28%.
Low incidence (8.69%) was recorded by Banerjee
et al”® from Lucknow in 2005 & high incidence
(62.2%-70%) was recorded by Huber K et al®
from South Vietnam in 1996-97. This increase in
incidence might be explained by the possible
impact of ecological characteristics of the areas
on the natural cycles of the arthropod-borne
viruses under consideration."’

In the present study out of 90 cases involved,
25(27.8%) were positive and 65 (72.2%) were
negative for NS1 antigen by rapid test, &
25(27.8%) were positive and 65 (72.2%) were

negative for NS1 antigen by ELISA which is similar

CONCLUSION

The rapid test can be used for screening for the
early diagnosis of dengue infection. But highly
suspicious should be

cases subjected to

investigations with standard test ELISA.
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to StephenS'® but study by Dussart P et al*has
shown high positivity with rapid test as compared
to ELISA.

Table 1: Age wise distribution of cases w.r.t sex

Age Total cases Male Female
0-10yrs 16 (17.7%) 13(22.03%) 3(9.6%)
11-20yrs  21(23.3%) 12(20.33%) 9(29.03%)
21-30yrs 21(23.3%) 15(25.42%) 6(19.3%)
31-40yrs 09 (10%) 06 (10.1%) 3 (9.6%)
41-50yrs 10(11.1%) 07 (11.8%) 3(9.6%)
>50yrs 13 (14.4%) 06(10.1%) 7(22.5%)
Total 90 59 31

w.r.t — with respect to

Table 2: Sex wise distribution of Dengue positive

& negative cases

Dengue Dengue
Sex . . Total
positive negative
Male 19 (76%) 40 (62%) 59
Female 6 (24%) 25(38%) 31
Total 25 65 90

Table 3: Distribution of Dengue cases in Rapid

test & ELISA w.r.t NS1 Antigen

NS1 antigen Rapid test ELISA
Positive 25(27.8%)  25(27.8%)
Negative 65 (72.2%) 65 (72.2%)
Total 90 90

w.r.t — with respect to
ACKNOWLEDGEMENT

Teaching & non teaching staff, Dept of

microbiology, Shri B M Patil Medical College,

Hospital& Research Centre, Bijapur.

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Ronni Mol P*

Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com




\°°\

Page]. 2 8

pharmac;
(\b\oi i m,,%

10.

K
&
0SS

Available Online through
www.ijpbs.com (or) www.ijpbsonline.com

REFERENCES

1.

Chakravati A, Matlani M, Kashyap B, Kumar A.
Awareness of changing trends in epidemiology of
dengue fever is essential for epidemiological
surveillance. Indian J Med Microbiol 2012;30(2):222-
226.

La Ruche G, Souares Y, Armengaud A, Peloux-PetiotF,
Delaunay P, Despres P, et al. First two autochthonous
dengue virus infections in metropolitan France,
September 2010. Euro Surveill 2010;15(39): 1-5

Chen RF, Yang KD, Wang L, Liu JW, Chiu CC, Chang JT.
Different clinical and laboratory manifestations
between dengue hemorrhagic fever and dengue fever
with bleeding tendency. Trans R Soc Trop Med Hyg
2007; 101(11): 1106-13.

Dussart P, Petit L, Labeau B, Bremand L, Leduc A, Moua
D, et al. Evaluation of Two New Commercial Tests for
the Diagnosis of Acute Dengue Virus Infection Using
NS1 Antigen Detection in Human Serum. PLoSNegl
Trop Dis 2008; 2(8): €280

Jyothi P, Metri BC. Correlation of serological markers
and platelet count in the diagnosis of Dengue virus
infection. Adv Biomed Res 2014; 3(4):220.

Wang SM, Sekaran SD. Early Diagnosis of Dengue
Infection Using a Commercial Dengue Duo Rapid Test
Kit for the Detection of NS1, IGM, and IGG. Am J Trop
Med Hyg 2010; 83(3): 690-695.

Karia J, Shah H, Patel P, Bhalodia J, Bhavsar H, Shrimali
G, et al. Evaluation of commercial newer rapid test for
detection of early acute dengue infection. Natl J Med
Res 2011; 1(2):31-33.

Gore MM. Need for constant monitoring of dengue
infection. Indian J Med Res 2005; 121(1): 9-12.

Raju BJ, Rajaram G. Prevalence of dengue fever and
dengue hemorrhagic fever in government general
hospital tirupati . Int J Res Health Sci 2013;1(1):23-27.
Neeraja M, Lakshmi V, Teja VD, Umabala P,

Subbalakshmi MV. Serodiagnosis of dengue virus

11.

12.

13.

14.

15.

16.

17.

18.

1JPBS [Volume 5] Issue 2 |APR-JUN|[2015[123-129

infection in patients presenting to a tertiary care
hospital. Indian J Med Microbiol 2006; 24(4): 280-282.
Dash PK, Sharma S, Srivastava A, Santhosh SR, Parida
MM, Neeraja M, et al. Emergence of dengue virus type
4 (genotype 1) in India. Epidemiol Infect 2011; 139(6):
857-61.

Vijayakumar TS, Chandy S, Sathish N, Abraham M,
Abraham P, Sridharan G. Is dengue emerging as a
major public health problem? Indian J Med Res 2005;
121(2):100-107.

Kamal S, Jain SK, Patnaik SK, Lal S. An outbreak of
dengue fever in Veerrannapet village, Cherial Mandal
of Warangal district, Andhra Pradesh. J Commun Dis
2005; 37 (4): 301-306.

Ukey PM, Bondade SA, Paunipagar PV, Powar RM,
Akulwar SL Study of seroprevalence of dengue fever in
central India. Indian J Com Med 2010; 35(4): 517-519.
Banerjee G, Singh R. Seroprevalence of dengue
infection in Lucknow. J Commun Dis 2007; 39 (1): 69-
70.

Huber K, Loan LL, Hoang TH, Teen TK, Roahain F,
Failloux AB. Aedesaegypti in South Vietnam: Ecology,
genetic structure, Vectorial competence and resistance
to insecticides. Southeast Asian J Trop Med Public
Health 2003; 34(1): 81-86.

Padbidri VS, Wairagkar NS, Joshi GD, Umarani UB,
Risbud AR, Gaikwad DL, et al. A serological survey of
Arboviral diseases among the Human population of the
Andaman and Nicobar islands, India. Southeast Asian
Journal of Tropical Medicine and Public Health 2002;
33 (4): 749-800.

Stephen S,Charles MP, Anitharaj V, Deepa C, Umadevi
S. Early dengue diagnosis by nonstructural protein 1
antigen detection: Rapid immunochromotography
versus twothe enzyme-linked immunosorbent assay

kits. Indian J Pathol Microbiol2014; 57(1):81-84.

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Ronni Mol P*

Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com




\D&

rme,,,a”%
%,

Pagel 2 9

20 pharmacy, Any,
R

70,
%
%,

5§
&F
a;ua\?s\

Available Online through
www.ijpbs.com (or) www.ijpbsonline.com 1JPBS |Volume 5] Issue 2 |APR-JUN[2015]123-129

*Corresponding Author:

ronnijoji587@gmail.com

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Ronni Mol P* Int ) Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com



ronnijoji587@gmail.com

