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INTRODUCTION
The Chikungunya (CHIK) is a viral infection caused by CHIK virus 
which is an arbovirus that belongs to the genus alphavirus under 
the Togaviridae family. CHIK infection is transmitted to humans by 
the bite of mosquitoes namely Aedes albopictus and Aedes aegypti. 
The outbreak of CHIK infection has affected many countries since 
2005 [1]. In India, during the year 2006, an outbreak occurred which 
was one of the biggest and most severe outbreaks caused by 
Chikungunya virus affected over 13 lac people [2]. The name “CHIK” 
is derived from the Makonde language, which is a language spoken 
by a population that lives in the Mozambique region meaning “that 
which bends up” [3]. The clinical manifestations of CHIK infection 
include sudden onset of fever, joint pain, joint swelling, myalgia, 
backache, headache and rashes. Epidemics occur in post monsoon 
period during when the vector density is very high [4-6]. Several 
methods are used in the diagnosis of CHIK virus infection such 
as: a) Virus isolation; b) Detection of CHIK virus antibodies in the 
serum by ELISA; c) Detection of RNA in the serum by Polymerase 
Chain Reaction (PCR) [7]. However, the most frequently used test 
to diagnose the CHIK virus infection is by detection of antibodies 
against CHIK virus (IgM and IgG) in the serum. IgM antibody to CHIK 
virus is used as a marker for acute infection and can be detected 
in the serum five days after the onset of symptoms and may be 
detectable up to five months, whereas, IgG antibody to CHIK virus 
is used to study the previous exposure to CHIK infection and it may 
persist in the serum for many years after infection [8].

There are only few studies pertaining to the prevalence of CHIK 
infection during non epidemic periods in India [9-12]. Hence, this 
study was designed with the aim to determine the seroprevalence of 
CHIK infection during non epidemic periods among patients attending 
fever clinic in a tertiary care centre in Chennai, Southern India.

MATERIALS AND METHODS
The present cross-sectional study conducted between September 
2014 and February 2015 in a tertiary care centre in Chennai, Southern 
India, among 180 CHIK infection suspected patients aged between 
8-70 years. A suspected patient is defined as patient with history of 
sudden onset of fever and joint pain (arthralgia) with one of the following 
symptoms: joint swelling, myalgia, backache, headache, rashes [13]. 
Before initiating the study, Institutional Ethics Committee clearance 
was obtained. Details about the study and study procedures were 
informed clearly to the patients in their native language and written 
informed consent was obtained from them.

Sample size calculation: Sample size was calculated by using the 
following formula: n=z2pq/d2. Assuming z=1.96 (for 95% confidence 
level), p=4% [12], q=94% (1-p) and d=3% (precision), the sample 
size required for the study was 166 but, authors included all the 
suspected patient samples collected during the study period.

Inclusion criteria

Patients with history of fever and joint pain along with any one •	
of the following complaints such as joint swelling, myalgia, 
backache, headache, rashes etc.,

Both sexes were included in the study and the age limit was •	
set at 8-70 years.

Those who are willing to give written, informed consent.•	

Exclusion criteria

Patients having history of fever without joint pain.•	

Patients with non infectious causes of fever.•	

Those who are having co-morbid conditions.•	

Those who were aged <8 years and >70 years.•	

Pregnant females.•	

Immunocompromised individuals.•	
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ABSTRACT
Introduction: Chikungunya (CHIK) infection has caused many 
outbreaks in India with more than 13 lac people affected by 
the disease. Epidemics of CHIK infection occur during post 
monsoon period when there is a high vector density. Evidences 
on the prevalence of CHIK infection during non epidemic periods 
are limited. 

Aim: To determine the seroprevalence of CHIK infection during 
non epidemic periods among patients attending fever clinic in 
Chennai, Southern India.

Materials and Methods: This cross-sectional study was done in 
180 suspected cases of CHIK infection between the months of 
September 2014 and February 2015. A 5 mL of blood samples were 
collected from the suspected cases and serum was separated to 
detect for the presence of CHIK-IgM antibody by using CHIK-IgM 
antibody capture Enzyme Linked Immunosorbent Assay (ELISA) 

kit. Chi-square test was done to find out the statistical significance 
with p-value <0.05 kept as statistically significant.

Results: The seroprevalence of CHIK infection during non epidemic 
periods was found to be 5.5% (10/180). Fever and joint pain 
were the major complaints present in all the study population. 
All the seronegative cases were tested for the presence of other 
infections and it was found that 13% were positive for typhoid, 
9% were positive for leptospirosis, 4% for malaria and 2% for 
dengue infections.

Conclusion: There are no vaccines or specific medications available 
till date. Prevention is the only effective approach against the 
disease. Even though the prevalence of CHIK infection is low 
during non epidemic periods, strict vector control and elimination 
of mosquito breeding sites are very important in controlling the 
disease transmission.
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Although, the results portray that there were no statistically significant 
association between age, sex and CHIK-IgM seropositivity (p>0.05), 
it was found that the CHIK prevalence was higher in the age groups 
<20 years (1/10) and >60 years (3/21) with slightly increased female 
preponderance {6% (6/98)}.

With regard to month wise distribution of CHIK infection suspected 
and positive cases, the proportion (percentage) of positive cases 
among the CHIK infection suspected cases increases every month 
and it was maximum during the month of february 2015. The overall 
seroprevalence of CHIK infection was found to be 5.5% (10/180) 
[Table/Fig-2].

Study Procedure 
All the study participants were evaluated by a structured questionnaire 
which contained information such as name, age, gender, socioeconomic 
status (using Modified Kuppuswamy Scale) and presence or absence 
of clinical manifestations like fever, joint pain, joint swelling, myalgia, 
backache, headache and rashes.

After collecting all the necessary information, then under aseptic 
precautions, 5 mL of blood samples were collected by venipuncture 
from the patients in a sterile vacutainer tubes. After blood collection, 
samples were transported to the Microbiology Department with 
duly filled requisition forms. Then serum was separated from the 
blood samples by centrifugation. Then, it was transferred to sterile 
aliquots, labeled with the particulars of the patient and stored in 
the deep freezer at -20°C. Further, the separated serum samples 
was used to detect for the presence of CHIK-IgM antibody using 
CHIK-IgM antibody capture ELISA kit supplied by National Institute 
of Virology, Pune, India. All the seronegative patients were followed 
up for the presence of other infections like Dengue (IgM ELISA), 
Leptospirosis (IgM ELISA), Malaria (Quantitative Buffy Coat) and 
Typhoid (WIDAL). All the serological tests were performed as per 
the manufacturer’s instructions.

STATISTICAL ANALYSIS
The statistical analysis was done using statistical software GraphPad 
Prism version 9.1.2. Chi-square analysis was used to evaluate 
differences in seropositivity between age, gender, socioeconomic 
status and clinical manifestations of CHIK infection. The p-value 
<0.05 was considered as statistically significant.

RESULTS
A total of 180 serum samples were collected between the months 
of September 2014 and February 2015 from the CHIK infection 
suspected patients and were tested for the presence of CHIK-IgM 
antibody. Among the study population, 45% (82/180) were males 
and 55% (98/180) are females. A 50% (90/180) were in the age 
group of 41-60 years followed by 32.5% (59/180) in the age group 
of 21-40 years; 12% (21/180) in the age group >60 years and 5.5% 
(10/180) in the age group of <20 years [Table/Fig-1].

Characteristics

ChIK-IgM antibody

total (n=180) p-valuePositive (n=10) negative (n=170)

age (years)

<20 1 (10%) 9 (90%) 10 (5.5%)

0.23
21-40 3 (5%) 56 (95%) 59 (32.5%)

41-60 3 (3%) 87 (97%) 90 (50%)

>60 3 (14%) 18 (86%) 21 (12%) 

Sex

Male 4 (5%) 78 (95%) 82 (45%)
0.71

Female 6 (6%) 92 (94%) 98 (55%)

Socio-economic status

Upper 1 (33%) 2 (77%) 3 (2%)

0.009

Upper middle 3 (5%) 62 (95%) 65 (36%)

Lower middle 4 (4%) 99 (96%) 103 (57%)

Upper lower 1 (50%) 1 (50%) 2 (1%)

Lower 1 (14%) 6 (86%) 7 (4%)

[Table/Fig-1]: Age and sex wise distribution of CHIK-IgM positive and negative cases.

S. 
no. Month

no. of ChIK 
 infection suspected 

cases

no. of ChIK 
positive 
cases

Proportion (%) of 
positive cases among 

suspected cases

1.
September 
2014

8 0 0

2.
October 
2014

31 1 3

3.
November 
2014

41 2 5

4.
December 
2014

83 5 6

5.
January 
2015

10 1 10

6.
February 
2015

7 1 14

Total N=180 10 (5.5%)

[Table/Fig-2]: Month wise distribution of CHIK infection suspected and positive cases.

Clinical manifestations
yes/
no

ChIK-IgM 
positive

ChIK-IgM 
negative

no. of 
cases

p-
value

Fever
Yes 10 (5.5%) 170 180

-
No 0 0 0

Joint pain (arthralgia)
Yes 10 (5.5%) 170 180

-
No 0 0 0

Myalgia
Yes 7 (6.4%) 103 110

0.55
No 3 67 70

Arthralgia+myalgia
Yes 7 (13.5%) 45 52

0.003*
No 3 125 128

Rashes
Yes 2 (10.5%) 17 19

0.32
No 8 153 161

[Table/Fig-3]: Clinical manifestations of CHIK-IgM negative and positive cases.
Chi-square was done; *significant

The CHIK-IgM antibody was detected in 5.5% (10/180) of the study 
population. Among them, 40% (4/10) were males and 60% (6/10) 
were females. Out of the 10 positive cases, 10% (1/10) cases were 
in the age group of <20 years and 30% (3/10) cases were positive 
each in the age group between 21-40 years, 41-60 years and 
>60 years, respectively.

The [Table/Fig-3] shows the clinical manifestations of CHIK-IgM positive 
and negative cases. Among the clinical manifestations recorded, fever 
and joint pain (arthralgia) were observed in all the study population 
(180/180) while other manifestations included myalgia (110/180), 
arthralgia with myalgia (52/180) and rashes (19/180).

Among the seropositive cases, fever and joint pain were present in 
all 10 cases. Myalgia and arthralgia with myalgia were seen in seven 
positive cases while rashes are seen in two cases.

Comparision of CHIK-IgM seropositivity with the clinical manifestations 
of CHIK revealed that there was a statistically significant association 
(p=0.003) exists in patients having arthralgia with myalgia. It was 
also observed that the prevalence of CHIK was much higher (13.5%) 
in those patients when compared to patients having other clinical 
manifestations such as fever, arthralgia, myalgia and rashes.

The [Table/Fig-4] shows the laboratory investigations done in 170 
CHIK-IgM negative samples. All the seronegative samples were 
screened for the presence of other infections and it was found that 
28% (48/170) were positive for other infections. A 13% (22/170) were 
positive for typhoid, 9% (16/170) were positive for leptospirosis, 4% 
(6/170) positive for malaria and 2% (4/170) for dengue infections.
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Analysis of the socioeconomic status of the patient revealed that 
significant association exists between socioeconomic status and CHIK-
IgM seropositivity (p=0.009). This was consistent with the study finding 
of Kumar CJ et al., which showed that lower socioeconomic status 
is the important factor responsible for the increase in the CHIK virus 
seroprevalence [19].

Analysis of the clinical manifestations of CHIK infection with IgM 
seropositivity showed that even though fever and joint pain were 
present in all the seropositive cases, there was no significant 
association observed. This coincides with the study findings of 
Srikanth P et al., Kawle AP et al., and Suryawanshi SD et al., which 
showed that fever and joint pain were found to have significant 
association with CHIK IgM seropositivity [10,12,13]. 

The present study helps us to find out the seroprevalence rate of 
CHIK infection in Southern India during non epidemic periods. The 
low seroprevalence rate of 5.5% coincides with the fact that CHIK 
cases starts to rise only during the post monsoon season (May-
August) as vector density remains very high during this period. This 
clearly demonstrates that even though the prevalence is low, there 
is a considerable CHIK infection during non epidemic periods. 
Hence, continuous sero-surveillance has to be done in outbreak 
and non outbreak areas to get the baseline data and to know about 
the immune status of the person. By studying the seroprevalence 
rate of CHIK infection using cost effective diagnostic technique, 
authors could determine the exposure rate, percentage of people 
affected and that would be helpful in managing the disease 
outbreak situation.

Limitation(s)
The sample size was less because of the limited availability of CHIK-
IgM antibody kits and as this study was conducted during non 
epidemic periods, there was a low seropositivity rate.

CONCLUSION(S)
From the above observation, it can be concluded that the 
seroprevalence of CHIK infection was 5.5% during non epidemic 
periods. There are no vaccines or specific medications available 
till date. Prevention and education is the only effective approach 
against the disease. People need to be educated more about the 
disease, their mode of transmission, treatment options available 
and adoption of control measures. Even though, the prevalence 
of CHIK infection is low during non epidemic periods, encouraging 
the public sector to strictly adhere to the vector control measures 
and elimination of mosquito breeding sites will help in controlling 
or preventing the transmission of disease. There was a sustained 
decrease in number of cases after the year 2010. Also, various 
geographical areas at different time period shows a variable range 
of seroprevalence rate which indicates that CHIK infection continues 
to pose a major public health problem. This recommends the need 
of appropriate strategies and early diagnosis with rapid testing at 
affordable cost to reduce the severity of disease burden.
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