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Abstract

Arboviral infections like dengue fever and chikungunya are the most common infections that share the
same Aedes mosquito vectors. Clinical presentations of these two infections are also similar, especially
in initial stages. Non-structural antigen (NS1 Ag)detection for dengue and detection of IgM antibodies
by capture ELISA for chikungunya and dengue infection may help in the early diagnosis. Early diagnosis
is essential for the treatment and control measures. The present study was conducted to know the
burden of dengue and chikungunya. A retrospective study was conducted for a period of 1 year from
Dec 2017 to Nov 2018 to know the burden of dengue and chikungunya in Chamarajanagar. Dengue
(> 5 days fever) and chikungunya testing was done by IgM antibody capture ELISA kits produced by
NIV. Dengue samples (< 5 days fever) were subjected to NS1 antigen detection by microwell enzyme-
linked immunosorbent assay (ELISA) from Qualpro diagnostics. The tests were carried out following
manufacturer’s instruction. Samples received for dengue NS1 Ag testing was 446, of which, 49(11.0%)
were positive and of 730 samples received for IgM antibody, 53 (7.3%) were positive. Age group
commonly affected was 0-20 years 44(43.1%). Of 668 samples received for chikungunya test, 86
(12.9%) were positive. Maximum number of cases was seen in age group of 21-40 years 45(52.3%).
Males 56(54.9%) were affected higher than female 46(45.1%) in dengue infection while in chikungunya,
females 45(52.3%) were more affected than males 41(47.7%). Both infections are high in the month of
June and July. Early detection of dengue by NS1 antigen and detection of IgM antibodies by capture
ELISA chikungunya and dengue infection helps in appropriate treatment and initiation of prevention
and control measures by community awareness and vector control.
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INTRODUCTION

Among the arboviral infections, dengue
fever and chikungunya are most common
infections. Dengue virus has four serotypes
(DEN-1, DEN-2, DEN-3 and DEN-4). Recently, in
2013 fifth serotype (DEN-5) was discovered from
Bangkok. Aedes mosquito is the vector for both
these infections. They bite during day time'?.
Dengue affects mainly tropical and subtropical
regions of the world. It is prevalent throughout
India. Majority of the cases have been reported
from Kerala, Tamil Nadu, Karnataka, Orissa,
Delhi, Maharashtra and Gujarat®. Symptoms of
dengue may range from a mild febrile illness
to severe illnesses like dengue fever (DF) and
dengue hemorrhagic fever (DHF). When a person
is infected with any one serotype for the first time
develops primary infection. Infection with one
serotype of the dengue viruses confers lifelong
immunity to that serotype only. Secondary dengue
infection occurs in a person infected with second
serotype which is different from first serotype and
manifests severe form of illness such as DHF due
to immune enhancement.*®

Clinical presentations of these two
infections are also similar, especially in initial
stages characterized by fever, rash, myalgia and
arthralgia®. As mortality rate and severity is high
in dengue fever as compared to chikungunya, all
patients are tested only for dengue virus and in
rare cases for chikungunya infection. As a result,
burden of chikungunya has been missed and also
cases go undiagnosed’. The environment and man
made factors are responsible for the spread of
the disease. Poor sanitation, overcrowding, man
made breeding sites and climatic changes favors
infection. High temperature and high humidity
prolongs the life span and spread of the vector.%°

Based on clinical presentation diagnosis
of dengue and chikungunya is difficult. Although,
majority of the infections are self-limiting,
timely diagnosis of dengue helps in appropriate
management in severe cases.'Enzyme-linked
immunosorbent assays (ELISAs), RT-PCR and virus
isolation helps in diagnosis of these infections.
ELISA detect both immunoglobulin (Ig) M and 1gG
antibodies from samples. Detection of dengue
non-structural antigen (NS1 Ag) may help in the
early diagnosis and treatment of dengue'>*3. Early
diagnosis is essential for the early and appropriate

treatment and also for implementation of control
measures. The present study is conducted to know
the burden of dengue and chikungunya.

MATERIALS AND METHODS

Retrospective study was conducted
at Microbiology laboratory, District hospital,
Chamarajanagar Institute of Medical Sciences
for duration of 1 year from July 2018 to June
2019. Clinically suspected cases of dengue and
chikungunya were included and other were
excluded. Related data like age, gender and results
are collected from Laboratory registers. Serum
samples from these cases were collected. Total
of 446 samples were received for dengue NS1 Ag
testing, 730 samples for dengue IgM antibody and
668 samples for chikungunya test.

Dengue (> 5 days fever) and chikungunya
testing was done by IgM antibody capture ELISA kits
produced by NIV. Dengue samples (< 5 days fever)
were subjected to dengue NS1 antigen detection
by microwell enzyme-linked immunosorbent
assay (ELISA) from Qualpro diagnostics (A division
of Tulip Diagnostics (P), Verna, Goa, India). The
tests were carried out following manufacturer’s
instruction. Data analysis was done using MS Excel.
Ethical clearance

Ethical clearance was obtained from
the Institutional Ethical clearance committee of
Chamarajanagar Institute of medical sciences,
Chamarajanagar.

RESULTS

Samples received for dengue NS1 Ag
testing was 446, of which, 49(11.0%) were positive
and of 730 samples received for IgM antibody, 53
(7.3%) were positive. (Table 1) shows prevalence
of dengue infection by NS1 Ag detection and by
IgM antibody dectection. (Fig. 1) shows that, of
668 samples received for chikungunya testing,
86 (12.9%) were positive and 582 (87.1%) were

Table 1. Prevalence of dengue infection

Samples Dengue No. (%)
NS1 Ag IgM
Positive samples 49 (11.0) 53(7.3)
Negative samples 397 (89.0) 677 (92.7)
Total 446 (100) 730 (100)
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negative. Age group commonly affected for
dengue infection was 0-20 years 44(43.1%) and for
chikungunya was 21-40 years 45(52.3%) than any
other age group which is shown in (Table 2).(Table
2) shows that males 56(54.9%) were affected more
than female 46(45.1%) in dengue infection while
in chikungunya, females 45(52.3%) were more
affected than males 41(47.7%). (Table 4) shows
monthly distribution of dengue and chikungunya
infections. Maximum cases of dengue were
detected in the month of June and July i.e 16.3%
and 20.4% by NS1 antigen and 22.7% and 28.3%
by IgM antibody respectively. Chikungunya was
peak in the month of June (22.1%), July (18.6%)
and August (11.6%).

Table 2. Age wise distribution of dengue and
chikungunya cases

DISCUSSION

Dengue virus belongs to a genus Flavivirus
and chikungunya to an Alphavirus.* These
arboviral infections, transmitted by Aedes Aegypti
mosquito are of great concern. Both these viruses
may cocirculate and can be transmitted together.’
Changes in the genotype and mutations in the
genome have been detected for both dengue and
chikungunya viruses. Appropriate management
of patient requires accurate and early diagnosis of
infection.

In present study, dengue prevalence was
11% by NS1 antigen detection which is similar to
study done by Nissi Mathew et al. which showed
11.6% prevalence’®. Prevalence of dengue
infection by detection of IgM antibody in our
study was 7.3% and study done by Nepal H.P et
al. showed 8.5%.70ur study showed prevalence
of chikungunya as 12.7% and study done by Ms.
Akanksha Tomar et al. showed 16%'%. Before

Age group Dengue Chikungunya
(years) NO. (%) NO. (%)
Table 4. Monthly distribution of Dengue and
NS1Ag lgM Chikungunya cases
0-20 20(40.8)  24(45.3) 26 (30.3) Month Dengue Dengue  Chikungunya
21-40 24 (49.0) 17(32.1) 45 (52.3) NS1 lgM lgM
41-60 02(4.1) 10(18.8) 13(15.1) No. (%) No. (%) No. (%)
> 60 03 (6.1) 02 (3.8) 02 (2.3)
Total 49(100)  53(100)  86(100) July 10(20.4) 15(28.3) 16 (18.6)
August 02(4.1)  05(9.4) 10 (11.6)
Table 3. Gender wise distribution of Dengue and September 04 (8.2) 02 (3.8) 06 (7.0)
Chikungunya cases October 01(2.0) 00 (00) 01(1.2)
November 01(2.0) 01(1.9) 02 (2.3)
Gender Dengue Chikungunya December 02(4.1) 02(3.8) 04 (4.7)
NO. (%) NO. (%) January 05(10.2) 03(5.7) 05 (5.8)
_ February 02(4.1) 02(3.8) 07 (8.1)
NS1Ag IgM March 03(6.1) 04(7.6) 05 (5.8)
April 05(10.2) 02(3.8) 08 (9.3)
Male 26(53.1) 30(56.6)  41(47.7) May 06 (12.3)  05(9.4) 03 (3.5)
Female  23(46.9) 23(43.4)  45(52.3) June 08(16.3) 12(22.7) 19(22.1)
Total 49 (100) 53 (100) 86 (100) Total 49 (100) 53 (100) 86 (100)
H Negative
H Positive

Fig. 1. Prevalence of chikungunya infection
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antibodies appear, NS1 antigen detection is
helpful for early and rapid detection of infection™.
Chikungunya is commonly associated with mild
to moderate infection but dengue can cause
severe complications®. Early diagnosis of dengue
infection by NS1 antigen detection and appropriate
treatment is required to prevent complications.

Dengue detection by NS1 antigen and
by IgM antibody detection were commonly seen
in the age group of 21-40 years (49%) and 0-20
(45.3%) respectively. Chikungunya was commonly
seen in the age group of 21-40 years (52.3%). Study
done by Abhishek KS et al showed similar age
group involvement?. Present study showed males
were commonly affected in dengue i.e(53.1%) by
NS1 antigen and (56.6%) by IgM antibody which
correlates with the study done by R. Ganesan
et al. who reported 51.9%2% In chikungunya,
females (52.3%) were commonly affected than
males (47.7%). Study conducted by Cueva J.T.D et
al. showed 68.9% of the 777 confirmed cases of
chikungunya were females 23. Gender differences
are common due to community-specific habits,
customs or behaviours*. Maximum cases of
dengue were seen in the month of June and
July and chikungunya in the month of June, July
and August which is similar to the study done
by Karthik et al?®. Most of the studies showed
similar seasonal distribution. As humid conditions
increases life span of vector, transmission occurs
at the beginning of rainy season®.

Serological tests are the most commonly
used diagnostic method. But these tests cannot
identify the serotype causing infection. Polymerase
chain reaction (PCR) is becoming the rapid
detection method and also can be used for
detection of serotypes and quantification of viral
load?®. Diagnosis of dengue and chikungunya
becomes difficult without adequate serological
and other diagnostic tests. Seroprevalence
studies are needed to know the prevalence of
these infections in particular areas, to prevent
transmission of the disease and to implement
effective control measures.

CONCLUSION

Dengue and chikungunya infection
exists in our set up. Detection of NS1 antigen and
IgM antibodies by capture ELISA helps to know
the etiology and also early and rapid diagnosis

helps in appropriate treatment. Prevention and
control measures can be initiated by community
awareness and vector control.
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