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Seroprevalence of Anti-Chikungunya 
IgG Antibodies among Rheumatoid 
Arthritis (RA) Patients

IntrOductIOn
Chikungunya an arboviral infection, transmitted by Aedes aegpti 
species of mosquito which has emerged as an epidemic threat over 
the past 15 years. Chikungunya Virus is an enveloped, spherical 
single-stranded RNA virus about 60-70 nm in diameter, belonging 
to the alphavirus genus and family Togaviridae. This virus was 
first identified in 1952-53 during an outbreak that occurred in the 
Makonde Plateau in the southern region of Tanzania [1,2]. In the 
Makonde language, the word “chikungunya” literally means “the 
one which bends up” referring to the bent posture of affected 
patients due to severe joint pains. It causes an acute disabling illness 
characterised by high fever and severe arthralgia called Chikungunya 
Fever (CHIKF). The infection is associated with significant morbidity 
but very low mortality. Most of the patients recover completely; 
however, in some patients, the symptoms may last for several 
months and at times for years, which is called as ‘post’ CHIK-CIR. 
It mainly affects the quality of life [3-5]. In India, the virus re-emerged 
as a major epidemic in 2006 after a gap of 32 years, imposing heavy 
epidemiological burden [6-8].

More than 1.3 million cases were reported in 2006, with attack rates 
of 45% in some regions [9]. Since then chikungunya virus infection 
has caused severe outbreaks every year across the country. It 
continues to be endemic in India, Africa, some countries in Southeast 
Asia and Latin America. Massive outbreaks of chikungunya virus 
infection was experienced in different states of India during 2005-
2006. The first report of  the CHIKV epidemic was from Andhra 
Pradesh which was the most affected state [10].

RA is a common autoimmune disease characterised by chronic 
progressive inflammation of joints. Some studies have suggested 

the role of viral infection in RA initiation [11,12]. Cytokines play an 
important role in immunopathology of chikungunya virus induced 
arthritis or arthralgia, as the cytokine profile in chikungunya chronic 
infection is similar to the cytokine signature seen in RA. Though  
IL-2, IL-10 and IFN-γ have been implicated in the pathogenesis 
of chikungunya but the detection of IL-7 and IL-15 is significantly 
interesting, because IL-7 is known to have an important role in 
the development of RA while IL-15 has been associated with the 
development of joint inflammation. Few studies have suggested 
to use these cytokines as biomarkers for the diagnosis but in 
the absence of validation and owing to biomarker heterogeneity, 
these tests are limited in clinical practice [13,14]. Incidences of 
chronic chikungunya virus-associated joint disease (RA) have 
been frequently reported but a causal relationship has not been 
established till date. Most of these studies were follow-up studies 
of the chronic chikungunya patients for longer period and reported 
their progression to RA. Various studies with different follow-up 
periods (2.5-72 months) have reported the prevalence of CHICK-
CIR  differently ranging from 4.4-81.1% [5,11,15-19]. Development 
of symptoms of RA in these studies was due to chikungunya 
infection or otherwise cannot be commented as none of the studies 
could demonstrate chikungunya antibodies in the synovial fluid.

On the basis of above context this study was planned to detect 
the seroprevalence of chikungunya infection among clinically and 
laboratory confirmed RA patients and to evaluate the association 
between the two.

MAterIAls And MethOds
This was a prospective study conducted in the Department of 
Microbiology from July 2018 to November 2018, at a tertiary care 
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ABstrAct
Introduction: Chikungunya infection is an acute disabling illness 
characterised by high fever and severe arthralgia. Most of the 
patients recover completely; however few may develop post-
Chikungunya Chronic Inflammatory Rheumatism (CHIK-CIR).

Aim: To detect the seroprevalence of chikungunya among 
Rheumatoid Arthritis (RA) patients and to demonstrate 
association between them.

Materials and Methods: This was a prospective study 
conducted from July 2018 to November 2018 at the 
Department of Microbiology, in a tertiary care hospital. Patients 
attending rheumatology clinic with complaints of arthritis and 
clinically suspected to have RA were included in the study. 
Samples were tested for Anti-Citrullinated Peptide Antibodies 
(ACPA), Anti-Chikungunya IgM and IgG antibodies by Enzyme 
Linked Immunosorbent Assay (ELISA) as per manufacturer’s 
instructions.

results: A total of 373 patients were included in the study. 
Of these serum samples 90 (24.12%) samples were positive 
for ACPA, with female predominance (n=66, 73.33%) and 29 
(7.77%) patients’ serum samples tested positive for chikungunya 
IgM. Highest positivity for APCA was observed in the age group 
40-60 years (n=47, 52.22%). IgG ELISA for chikungunya was 
positive in 58.89% (n=53), 60% (n=27) and 46.67% (n=21) of 
clinically suspected and ACPA positive, 45 clinically suspected 
but ACPA negative and 45 healthy individuals respectively. 
The difference was not statistically significant across the 
different groups. However, seroprevalence was higher among 
patients suffering with arthralgia as compared to that of healthy 
population group.

conclusion: Rheumatologist should always consider 
Chikungunya infection as one of the causes for arthralgia. In 
endemic countries like India it is difficult to ascertain whether 
chikungunya infection progresses to RA or not.
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Twenty nine samples (7.77%) tested positive for Anti-IgM 
chikungunya antibodies. Of these 29 IgM antibodies positive 
samples, 6 samples were also positive for ACPA. No significant 
difference was observed in the seroprevalence of Chikungunya 
between ACPA positive and ACPA negative samples with 60% and 
46.67% being positive respectively [Table/Fig-3]. A difference of 
12.59% was noted among patients with arthralgia to that of the 
healthy population, though not statistically significant [Table/Fig-4].

teaching hospital, located in Southern India, Andhra Pradesh, 
India. It is a laboratory based study; tests were done on left over 
samples and no financial burden was imposed on the patients 
therefore ethical clearance was not obtained. A total of 373 patients 
presenting with joint pains and who attended the Rheumatology 
clinic during the study period were included.

Sample size: No previous study was available on the detection of 
prevalence of anti-chikungunya antibodies in RA patients therefore 
sample size calculation was not feasible and all patients attending 
the rheumatology clinic during the study period with complains of 
joint pains were included in the study. Around 5 mL of blood sample 
was collected from the patient. Serum was separated and kept at 
-40°c till further testing.

exclusion criteria: Haemolysed, lipemic and grossly contaminated 
samples were excluded.

Samples were tested for Anti-citrullinated peptide antibody (ACPA), 
Anti-Chikungunya IgM and Anti-Chikungunya IgG antibodies.

Test for ACPA was done by ELISA using Anti-CP IgG ELISA Kit 
supplied by DIA.METRA.S.r.l Spello(PG)-Italy ELISA with sensitivity 
of 76% and specificity of 94% (As per kit insert).

Test for Anti-Chikungunya IgM antibody: It was done by ELISA 
using NIV chikungunya IgM Capture ELISA Kit supplied by ICMR-
National Institute of Virology, Pune (India) with sensitivity of 95% 
and specificity of 98% (As per kit insert).

Test for Anti-chikungunya IgG: Samples positive for ACPA were 
further tested for Anti-chikungunya using CHIK jj DetectTM IgG ELISA 
wth sensitivity of 90.9% and specificity of 100% (as per kit insert) 
supplied by InBios International Inc. Seattle, WA, USA and equal 
number of controls (two groups; group A-45 randomly selected 
ACPA negative samples and group B-45 samples from healthy 
population) were also tested.

stAtIstIcAl AnAlysIs
Microsoft Excel Worksheet was used for data compilation. All 
continuous variables that were normally distributed were summarised 
as mean±SD and all categorical variables were represented as number 
and percentage. For the study purpose, samples positive for ACPA 
was considered as RA positive sample. Association between the 
two variables was calculated with chi-squared test using online link 
https:www.medcalc.org. and the p<0.05 was considered significant.

results
Out of 373 patients, there was female (n=271, 72.65%) 
preponderance over males (n=102, 27.34%) with 66 females 
(73.33%) being positive for ACPA. The sex wise distribution of 
patients is depicted in [Table/Fig-1]. Maximum number of patients 
(n=198, 53.08%) were in the age group of 40-60 years with highest 
positivity (n=47, 52.22%); [Table/Fig-2]. From the 373 samples, 
24.12% (n=90) were positive for ACPA. Of the 90 ACPA positive 
samples Anti-chikungunya IgG antibody ELISA was positive in 
58.89% (n=53) samples.

Sex total patients (373) ACpA (n-90) Anti-igM antibody (n-29)

Male 102 24 (26.67%) 8 (27.57%)

Female 271 66 (73.33%) 21 (72.41%)

[table/Fig-1]: Sex wise distribution of patients.

Age-range 
(yrs)

total number 
of patients 

(percentage) 
n=373

total  number of 
ACpA  positive 

 patients 
( percentage) n=90

total  number 
of igM  positive 

 patients ( percentage) 
n=29

<20 18 (4.82) 7 (7.78) 0 (0)

20-40 114 (30.56) 28 (31.11) 5 (17.24)

40-60 198 (53.08) 47 (52.22) 24 (68.97)

60-80 43 (11.52) 8 (8.89) 4 (13.79)

[table/Fig-2]: Age wise distribution of patients.

[table/Fig-3]: Seroprevalence of Chikungunya among ACPA (Anti-Citrullinated 
Peptide Antibody) Positive, ACPA negative and healthy population.

Anti-igg chikungunya
Chi-square 

value
p-

value

1
RA positive Group (n=90)
53 (58.89%)

Control (n=90)
48 (53.33%)

0.562 0.4536

2
Patients with arthralgia (n=135)
80 (59.26%)

Healthy population (n=45)
21 (46.67%)

2.160 0.1416

[table/Fig-4]: Comparison of seroprevalence of IgG Chikungunya among different 
groups.

dIscussIOn
RA affects around 1% of the population with the female to male ratio 
of approximately 2.5-1. The incidence of RA increases with age and 
more commonly affects women than male. Generally autoimmune 
diseases are more common in females for reasons unknown but 
genetic (x-linked) and hormonal aspects are likely to be involved [20].

RA occurs at any age, but it most commonly begins in the middle 
age and the severity of the disease increases with the progression 
of age [21,22], in our study 52.22% (n=47) of ACPA positive patients 
were in the age range of 40-60 years which is in concordance to 
other studies available.

Though chikungunya manifestations subside in most of the 
patients but in some subset of patients there is development of 
CHIK-CIR over the years. In our study ACPA which is an important 
diagnostic marker for RA was positive in 24.12% (n=90) patients. 
Of the ACPA positive patients 58.89% patients were also positive 
for anti-chikungunya IgG antibodies indicating past infection with 
chikungunya virus. Seroprevalence of anti-IgG chikungunya antibody 
was high among all the three groups (46.6%, 58.89% and 60%). 
There was no significant difference in the seroprevalence of Anti-
IgG chikungunya among ACPA positive and controls (Difference 
of 5.56% (95% CI-1.0 to 19.58). Chi square value=0.562 and 
p=0.4536), this depicts that there was no association between 
CHIKV infection and development of RA in our study, but difference 
of 12.59% (95% CI-1 to 28.4425, Chi square value=2.160 and 
p=0.1416) was found among patients suffering from joint pain 
to that of a healthy population group, though this difference was 
again not statistically significant. The high seroprevalence of anti-
chikungunya IgG antibodies could be due to the endemicity of the 
chikungunya infection in our region. Since the La Reunion outbreak 
of chikungunya, reports of chronic CHIKV-associated joint diseases 
have increased. In most of these reports whether the underlying 
joint abnormalities were present prior to or at the time of infection 
cannot be confirmed [23-26]. It might have also been possible that 
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the patient developed joint disease which was completely unrelated 
to chikungunya infection.

A study by Chang AY et al., reported that during 2015-2016 
columbian epidemic, 25% of patients from the cohort of 500 
patients had persistent joint pains at 20 months post infection 
period with chikungunya virus [27]. Few studies in the literature 
reported that chronic chikungunya infection led to the development 
of RA. Javelle E et al., studied 159 cases of chronic CHIK for over 
two years and reported that among them, 112 cases presented 
with symptoms of post-CHIK-CIR and 40 cases met the clinical 
and radiologic criteria for RA [5]. Another study by Bouquillard É 
and Combe B, reported 21 severe cases of RA post chikungunya 
virus infection in Reunion Island. Even in the presence of low rate 
of anti-CCP antibodies, outcome of the patient was severe in most 
cases; suggesting the role of viral infection in the initiation of RA 
[11]. None of the published studies in literature are similar to our 
study as most of the published studies were follow-up studies of 
chronic chikungunya patients progressing to RA whereas our study 
was conducted on patients with joint pains clinically suspected 
of RA. Our study highlights that in an endemic country like India 
proving the association of chikungunya and RA is difficult. Whether 
RA developed in chikungunya patients or chikungunya infection 
happened in RA patients is difficult to ascertain.

CHIKV infection triggers rapid innate immune responses, primarily 
by strong activation of type 1 interferon (IFN) and by production 
of proinflammatory cytokines [28,29]. The cytokine profile in CHIK 
chronic infection is similar to the cytokine signature seen in RA. 
Afterwards, the adaptive immune response begins to be stimulated, 
with production of specific IgM and IgG antibodies. Serum IgM is 
usually detected within an average period of 5-7 days of infection 
and can persist for 3-6 months. Anti-CHIKV IgG is detectable 
approximately 2 weeks after the onset of symptoms, that is between 
the acute and convalescent phase, which can remain elevated for a 
span of 6 months and persist for years [30-32].

In the present study Anti-chikungunya IgM antibody was found 
to be positive in 7.77% (n=29) samples, of which 20.69% (n=6) 
were also positive for ACPA indicating chikungunya infection as 
the probable cause for joint pain in these patients. Whether the 
chikungunya IgM positivity in these 6 ACPA positive patients was 
due to recent infection or due to prolonged persistence of IgM 
antibodies cannot be affirmed as it is reported that in few patients 
the IgM antibodies may persist even after 2-3 years of chikungunya 
infection [17,28,33]. The presence of both RA and Chikungunya 
infection can either be co-incidental, completely unrelated to each 
other or there might be a real association, causal or otherwise. One 
recent study has reported that CHIK-CIR can persist even after 6 
years of follow-up, as was the case for 59% of patients from 2006-
2012 in La Reunion, France [5]. Similarly the ACPA positivity was 
a consequence of chinkungunya infection or an incidental finding 
cannot be confirmed.

Future recOMMendAtIOn
Rheumatologist should always consider chikungunya as the 
probable cause for arthralgia in the endemic region and follow the 
patient with radiological and laboratory markers to identify and 
diagnose CHIK-CIR and provide timely appropriate treatment  to 
curtail  its progression  and development of complications.

lIMItAtIOn
No follow-up of cases was done to study the progression of disease 
in Anti-chikungunya IgM antibody positive patients.

cOnclusIOn
Seroprevalence of Chikungunya IgG antibodies was high in patients 
suffering from arthralgia as compared to the healthy population but 
no association existed between the RA and chikungunya infection. 

In endemic regions it is difficult to differentiate arthralgia due to 
chikungunya from that of other causes due to high seroprevalence 
of Anti-chikungunya antibodies.
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