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Abstract
Introduction: Mosquito borne arboviral infections have become major public health problem at present due to many emerging
and re – emerging infections and Chikungunya is one of them. Although Chikungunya causes severe clinical manifestations like
arthritis, it is not routinely tested at the health care facilities and therefore goes undiagnosed and as such its prevalence is likely to
be underestimated. Climate is one of the important factor influencing the occurrence and distribution of disease.
Objectives: a) To estimate seroprevalence of Chikungunya virus infection among clinically suspected cases. b) To determine the
seasonal variation of Chikungunya infection.
Materials and Methods: A cross sectional study was conducted at a tertiary care hospital using secondary data maintained in the
microbiology laboratory registers, for clinically suspected patients of Chikungunya infection who reported to the hospital from
January- December 2017. Prevalence was estimated by analyzing data for the results of IgM antibody by ELISA tests and any
variations in disease reporting by age, gender and season were assessed. Statistical analysis was done using WHO Epi info
software version 3.5.4.
Results: A total of 1308 serum samples were analyzed during the study period. Out of which 123 (9.4%) samples were found
positive for Chikungunya infection by IgM ELISA. The proportion of Chikungunya cases was higher in monsoon season with
maximum rate of positivity in the month of July 48 (39.02%). Age group of 16-30 years was the most commonly affected i.e.
(35.77%).
Conclusion: The present study confirms that Chikungunya is mainly a disease of rainy season and also identifies certain
vulnerable groups for effective planning of interventions.
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Introduction
Arthropod-borne viral infections cause major
disease burden in tropical and subtropical countries
worldwide1 and Chikungunya is one among them.
Chikungunya virus (Arbovirus), a member of the genus
Alpha virus and family Togaviridae is mainly
transmitted by the bite of mosquito Aedes aegypti and
less frequently by Aedes albopictus.2 Climate is an
important factor contributing to change in the disease
epidemiology.3 Studies recently reported in Southeast
Asia, found that Chikungunya outbreaks were
negatively correlated (P< 0.05) with drought
conditions, but positively correlated with warmer-thannormal temperatures and rainfall.4
India is severely affected with over 1.4 million
infections as per recent estimates and the disease is
known to cause epidemics when the proportion of
immune naive population increases. By the latest report
in 2010, Chikungunya has spread to more than 18
states/union territories within the country and the
outbreak is still continuing. This rapid spread of
Chikungunya demonstrated the devastating magnitude
of infection and its ability of transmission in temperate
regions.5 Resurgence has been attributed to various
factors including urbanization, globalization, increase
in the mosquito population, loss of herd immunity and

the mutation A226V in the E1 gene causing a
significant increase in CHIKV infectivity for Aedes
albopictus.6
Chikungunya causes fever and nonspecific clinical
manifestations like arthralgia, chills, headache, nausea,
vomiting, low back pain, and rash lasting for a period of
1-7 days7 similar to malaria, dengue and other bacterial
infections, but it is not routinely tested at the health care
facilities and therefore goes undiagnosed and as such its
prevalence is likely to be underestimated.8 The probable
diagnosis of Chikungunya can be made on the basis of
clinical manifestations, where as confirmatory
diagnosis can be made only by laboratory tests.
Currently, used tests include RT-PCR for confirming
the presence of CHIKV, while sensitive IgM antibody
ELISA is used to distinguish from dengue.9 Hence the
present study was undertaken with the following
objectives 1) To estimate seroprevalence of
Chikungunya infection among clinically suspected
cases 2) To determine the seasonal variation of
Chikungunya infection.
Materials and Methods
The present cross-sectional study was conducted at
a tertiary care hospital of Chamarajanagar Institute of
Medical Sciences, Chamarajanagar using secondary
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data maintained in the microbiology laboratory
registers, of clinically suspected chikungunya cases
reported to various inpatient and out-patient
departments of the hospital for a period of one year
from January–December 2017, after obtaining prior
permission from the head of the Institute. Prevalence
was estimated by analyzing data for the results of IgM
antibody by ELISA tests and any variations in disease
reporting by gender, age and season were assessed.
Approximately 5 ml of blood samples were
collected from all the suspects of Chikungunya as a part
of the routine laboratory work and the sera were
separated by centrifugation of the whole blood sample
and tested for the Chikungunya IgM antibody by using
IgM antibody capture ELISA kit developed by National
Institute of Virology (Arbovirus Diagnostic, NIV, Pune,
India). Manufacturer’s instructions were followed
strictly while performing the ELISA. Values were
calculated and results were interpreted as per
manufacturer’s guidelines.
Principle of IgM Capture ELISA for CHIK: Antihuman IgM are coated on to the solid surface (wells)
and if IgM antibodies are present in the patient’s sera,
they are captured by it. If IgM and CHIK antigen,
which is added in the next step, are homologous, the
antigen binds to captured IgM. During the washing step
unbound antigen is removed. Biotinylated anti-CHIK
monoclonal antibody (CHIK-B) is added in the
subsequent steps followed by avidin-histidine rich
protein (HRP). Then substrate is added and
development of color is monitored. 1N H2SO4 is used
to stop the reaction. The optical density (OD) is
monitored at 450 nm. OD values are directly
proportional to the amount of CHIK virus specific IgM
antibodies present in the sample. Kit controls and inhouse positive and negative controls were used to
validate the test.
Statistical Analysis: Data was analyzed using WHO
Epi info software version 3.5.4.

Results
A total of 1308 serum samples from suspected
cases of Chikungunya were tested for presence of
specific IgM antibodies by ELISA method and of which
123 (9.4%) samples were found positive for
Chikungunya. Majority i.e. 44 (35.77%) of the positive
cases were in the age group of 16-30 years and the
proportion of positive cases was slightly higher in
males with male to female ratio of 1:0.75. A seasonal
peak of Chikungunya infection was seen in the months
of July 48 (39.02%) followed by June i.e. 31 (25.2%).
Fig. 1: Illustrates seroprevalence of Chikungunya
infection. Among 1308 clinically suspected cases, 123
(9.4%) were found to be positive for Chikungunya
infection by IgM ELISA in the present study.
Table 1 and Fig. 2: Of the 123 total positive cases of
Chikungunya, though the number of positive cases 44
(35.77) was higher in the age group of 16-30 years, the
rate of positivity was higher in the age group of 31-60
years (23.02%). The study found no significant
association between the prevalence of Chikungunya and
the age group of patients (P > 0.05).
Table 2: Gender wise distribution of samples of
Chikungunya suspects and positives. Out of 1308
samples tested, 661 (50.53%) were females and the rest
males. Out of the 123 total positive cases of
Chikungunya, both the proportion of cases i.e. 70
(56.91%) and the rate of seropositivity i.e. 10.81% was
slightly higher in males as compared to females.
However, there was no significant association between
the prevalence of Chikungunya and gender of patients
(P > 0.05).
Fig. 3 and Table 3: Seasonal trend showed that
suspected cases of Chikungunya infection were highest
in the month of June and July followed by August and
slowly tapered by September with maximum positive
cases in the month of July 48 (39.02%) followed by
June i.e. 31 (25.2%). Serologically confirmed
Chikungunya cases were highest i.e. 108 (87.8%)
during the monsoon period compared to other seasons
of the year and it was found to be statistically
significant (P < 0.05).

Table 1: Age wise distribution of samples of Chikungunya suspects and positives
Age in years
Suspects
Positives
Rate of positivity
No. (%)
No. (%)
%
< 15
284 (21.71)
25 (20.32)
8.8
16-30
531 (40.59)
44 (35.77)
8.28
31-45
304 (23.24)
35 (28.45)
11.51
46-60
139 (10.62)
16 (13)
11.51
>60
50 (3.82)
3 (2.43)
6
1308 (100)
123 (100)
9.4
Total
ϰ2 = 3.89 P = 0.42
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Table 2: Gender wise distribution of Chikungunya suspects and positives
Gender
Suspects
Positive
Rate of positivity
No. (%)
No. (%)
(%)
Male
647 (49.46)
70 (56.91)
10.81
Female
661 (50.53)
53 (43.08)
8.01
1308 (100)
123 (100)
9.4
Total
ϰ2 = 3.01 P = 0.082
Table 3: Season wise distribution of Chikungunya suspects and positives.
Months
Suspects
Positives
Rate of positivity
No. (%)
No. (%)
%
Pre Monsoon
90 (6.88)
4 (3.25)
4.44
Monsoon
1173 (89.67)
108 (87.8)
9.2
Post Monsoon
45 (3.44)
11 (8.94)
23.91
1308 (100)
123 (100)
9.4
Total
ϰ2= 14.60 P = 0.0006

Fig. 1: Seroprevalence of Chikungunya infection

Fig. 2: Age wise distribution of Chikungunya suspects and positives
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Fig. 3: Seasonal/ month wise distribution of Chikungunya suspects and positives
Discussion
As per literature, chikungunya virus is reported
from nearly 40 countries, and listed as a category C
priority pathogen of US National Institute of Allergy
and Infectious Diseases (NIAID) in 2008.10 Earlier it
was not considered as a life threatening infection but
recent epidemiological evidence has shown the case
fatality rate of around 0.1%.11 After a quiescence of
about three decades, outbreak of Chikungunya is being
reported from different parts of India. The present study
confirms and extends the findings of recent reports
from India and other parts of world indicating a reemergence of severe chikungunya disease which is
becoming a major public threat. Prevalence of
chikungunya in the present study is 9.4% which is well
correlated with other studies.1,5,12,13 while some other
studies have reported higher seroprevalence.14-22
In our study maximum positive cases of
chikungunya were seen in the age group of 16-30 years
i.e. (35.77%) followed by 31-45 years i.e. (28.45%)
similar to the findings of other studies.1,5,12,18 This may
be explained with the fact that this age group of people
either go for education or work at day time and the
main vector (Aedes aegypti) has day biting habit. On
the contrary some studies have reported 31-45 years as
the most affected age group.14,15
The present study showed male 70 (56.91%)
preponderance over female 53 (43.08%) with sex ratio
of male to female 1:0.75, which could be attributed to
the social bias in health seeking behavior generally
observed against females rather than to disease
susceptibility based on gender. This finding is
correlating with studies done by Kalawat U et al.23
Various other studies conducted worldwide have shown
inconsistencies on gender bias to disease susceptibility
with few studies reporting both genders to be equally
susceptible.17,24-26

Seasonal trend of chikungunya infection was
analyzed by the month wise data of samples. In India
the first CHIKV outbreak in 1963 was observed during
July to December, coinciding with the monsoon and
post monsoon seasons. However, in the present study,
CHIKV was detected more during the monsoon season
with positive cases being raised gradually from June
with peak in the month of July and declined in the
month of October. This finding correlated with findings
of Tomar A. et al. at Navi Mumbai,1 Bharti N et al. at
Tamil Nadu27 Nandi J. et al. at Delhi,28 Ray P. et al. in a
multicentric study19 Divya P. et al. at Ballari18
Manimunda SP et al. at Dakshin Kannada29 and
Mohanty I et al. at Southern Odissa.7 This may be due
to increased transmission of disease at the start of the
rainy season with increased breeding of both Aedes
aegypti and Aedes albopictus. Higher humidity
lengthens their life span and increased temperatures
shortens the extrinsic incubation period. As mosquitoes
are sensitive to changes in temperature and available
moisture, they decrease in number in dry and cool
seasons so cases declined in rest of the year. Certain
studies showed highest number of cases during July to
December
(Ahmedabad)22
September-December
12
(Lucknow)
November (Varanasi)5 sept- nove
(Mumbai)14
sep-dec
(Ahmedabad)15
sep-jan
16
(Ahmedabad). These seasonal peaks emphasize the
need to create public awareness and undertake
necessary vector control measures including
improvements in sanitation and hygiene during pre
monsoon period.
Conclusion
The seroprevalence of Chikungunya in our study
was 9.4% which reiterates the fact that Chikungunya is
a major health concern in our setting. The present study
also confirms that Chikungunya is mainly a disease of
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monsoon and identifies certain vulnerable groups for
effective planning of interventions.
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