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Predictors of chronic arthralgia following chikungunya

virus infection

Pradiktoren flir chronische Gelenkschmerzen nach einer Infektion mit

dem Chikungunya-Virus

Abstract

Objectives: Chikungunya is a viral iliness marked by fever and joint pain.
While usually self-limiting, up to 43% may develop chronic arthralgia.
The objective of this study is to evaluate the frequency and predictors
of prolonged joint pain (>90 d) following Chikungunya infection, with
limited data available from North India.

Methods: A prospective observational study was conducted at a North
Indian tertiary care hospital from September 2023 to December 2023
among adults with lab-confirmed Chikungunya. A total of 56 patients
were followed up to 4 months to assess joint pain duration and severity.
Data were collected through clinical exams and interviews during initial
workup and follow up.

Results: All patients had joint pain; 23% reported joint pain lasting for
more than 90 days. The ankle was the most commonly affected joint
(35.7%), followed by the knee (25%) and metacarpophalangeal joints
(21.4%). A comparative correlation between patients of chronic arthralgia
and no chronic arthralgia showed significant association with presence
of rashes, moderate to severe joint pain and swelling at the disease
onset (p value <0.05).

Conclusion: In the present study, moderate to severe joint pain, joint
swelling, and skin rashes at disease onset were found to be the predic-
tors of prolonged arthralgia.
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Zusammenfassung

Zielsetzung: Chikungunya ist eine Viruserkrankung, die durch Fieber
und Gelenkschmerzen gekennzeichnet ist. Obwohl sie in der Regel
selbstlimitierend ist, kdnnen bei bis zu 43% der Betroffenen chronische
Gelenkschmerzen auftreten. Ziel dieser Studie ist es, die Haufigkeit
und die Pradiktoren flir anhaltende Gelenkschmerzen (>90 d) nach einer
Chikungunya-Infektion zu untersuchen, da aus Nordindien nur wenige
Daten vorliegen.

Methode: Von September 2023 bis Dezember 2023 wurde in einem
nordindischen Krankenhaus der Maximalversorgung eine prospektive
Beobachtungsstudie unter Erwachsenen mit laborbestatigter Chikun-
gunya-Infektion durchgefuhrt. Insgesamt 56 Patienten wurden bis zu
vier Monate lang nachbeobachtet, um die Dauer und den Schweregrad
der Gelenkschmerzen zu beurteilen. Die Daten wurden im Rahmen kli-
nischer Untersuchungen und Befragungen wahrend der Erstuntersu-
chung und der Nachsorge erhoben.

Ergebnisse: Alle Patienten litten unter Gelenkschmerzen. 23% gaben
an, dass ihre Gelenkschmerzen léanger als 90 d anhielten. Das
Sprunggelenk war das am haufigsten betroffene Gelenk (35,7%), gefolgt
vom Kniegelenk (25 %) und den Metakarpophalangealgelenken (21,4%).
Ein Vergleich zwischen Patienten mit chronischen Gelenkschmerzen
und solchen ohne chronische Gelenkschmerzen ergab einen signifikan-
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ten Zusammenhang mit dem Auftreten von Hautausschlagen, mafiigen
bis starken Gelenkschmerzen und Schwellungen zu Beginn der Erkran-

kung (p<0,05).

Schlussfolgerung: Es wurde festgestellt, dass mafiige bis starke Gelenk-
schmerzen, Gelenkschwellungen und Hautausschlage zu Beginn der
Erkrankung Pradiktoren fur eine anhaltende Arthralgie sind.

Schlisselworter: Arthralgia, Chikungunya, Gelenkschmerzen,

Gelenkschwellung, Hautausschlag

Introduction

Chikungunya fever is a viral disease that has re-emerged
as an important global health concern. It is a mosquito-
borne febrile iliness caused by an RNA alphavirus of the
Togaviridae family transmitted through the bite of an in-
fected Aedes aegypti mosquito [1]. The name "Chikungun-
ya" comes from a Makonde word meaning "that which
bends up," referring to the stooped posture caused by
arthritic symptoms. The disease gained global attention
after a 2005 epidemic on Réunion Island, France, affect-
ing over 30% of the population [2], [3].

Chikungunya virus (CHIKV) has an incubation period of
2-7 days. In susceptible populations, attack rates may
reach as high as 40 to 85%. The iliness is typically self-
limiting, marked by high-grade fever, polyarthralgia or
arthritis, and a maculopapular rash affecting the limbs
and trunk [4]. Fever generally lasts between 1 and 10
days; however, joint pain may persist for months or even
years. Polyarthralgia predominantly impacts the hands
and feet, leading to significant functional impairment [5].
According to a systematic review and meta-analysis, ap-
proximately 43% of patients with Chikungunya may pro-
gress to chronic phase where symptoms like arthralgia
last longer than three months [6].

Although most patients recover over time, the proportion
developing chronic symptoms remains uncertain, with
estimates ranging from 3% to 83%. The timeline for
symptom resolution is also unclear. Complete recovery
from CHIKV-related arthralgia is unlikely in all cases [6],
[7]. Chronic symptoms that persist after the acute phase
of CHIKV infection necessitate careful management and
support [8].

There is limited information regarding the prevalence of
chronic arthritis in North India. Also, early identification
of individuals at risk for developing chronic manifestations
following CHIKV infection could optimize medical care.
Thus, the present study was undertaken to evaluate the
frequency of prolonged joint pain (lasting for more than
90 days) in patients with Chikungunya fever and to de-
termine the predictors of prolonged joint pain amongst
these patients.

Methods
Study design

This prospective observational study was conducted at
a tertiary care teaching hospital in North India. A cohort
of patients with laboratory-confirmed CHIKYV infection was
established between September 2023 to December 2023
in individuals presenting with acute febrile illness.

Inclusion criteria

Patients more than 18 years old who were seropositive
on Chikungunya IgM antibody ELISA test with acute febrile
illness accompanied by arthralgia/arthritis and/or a
maculopapular rash.

Exclusion criteria

Any pre-existing chronic inflammatory arthritis condition
like rheumatoid arthritis and spondyloarthropathy and
patients, who were lost to follow-up before 4 months

Data collection and follow-up

A detailed history, demographic data collection, physical
examination and joint examination for arthritis and basic
lab tests were done for all the study subjects at baseline.
Patients were followed up on outpatient department (OPD)
basis at 2-weeks and subsequently every month till 4
months or till their joint pain disappeared. Data were
collected through a face-to-face interview using a simple
questionnaire format.

Duration of fever was recorded. It was categorized as
short duration if it lasted for 5 days or less and long dur-
ation (if fever lasted >5 days). Joint pain severity was
assessed at baseline using visual analog scale and cat-
egorized as mild and moderate/ severe [9]. The distribu-
tion of joints involved was recorded. The joint pain dura-
tion in days was recorded. It was categorized as a pro-
longed joint pain, if it lasted for more than or equal to 90
days.
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Statistical analysis

The results were presented in frequencies, mean =+
standard deviation, and percentages. Patients were cat-
egorized into 2 groups, one with short duration of joint
pain (<90 days) and long duration joint pain (=90 days).
Chi square test was used to compare categorical variables
between the groups. The two sided P<0.05 was con-
sidered as statistically significant. All the analysis was
carried out by IBM SPSS 21.0 version (Chicago, IL, Inc.,
USA).

Ethical approval

The study was approved by the Institutional Ethics Com-
mittee of the Integral Institute of Medical Sciences and
Research College, Lucknow, India (IEC/IIMSR/2023/56),
and written informed consent was obtained from all pa-
tients before the study.

Results

During the study duration, 64 patients were diagnosed
with CHIKV infection. Out of the 64 laboratory diagnosed
chikungunya patients, follow up was successfully com-
pleted for 56 (87.5%) patients. The mean (xSD) age of
the study participants was 44.2 (+14.4) years; where the
minimum age was 18 years and the maximum age was
77 years with median (IQR) of 42.5 (32.5-53.5). The age
distribution of study participants is shown in Figure 1 with
majority of the patients were found to be aged between
41-50 years (32.1%).

There was a female (30; 53.6%) preponderance of pa-
tients infected with Chikungunya, with a female to male
ratio of 1.2:1. The baseline clinical features and laborat-
ory findings of the patients in acute stage or during initial
visit is shown in the Table 1. Of the 56 study participants,
majority presented with fever of 6-10 days (57.1%), fol-
lowed by fever duration between 3-5 days (35.7%). There
were 3 patients with duration of fever more than 10 days
accounting for 5.4% of the study participants. Also, one
patient did not present with fever, but only joint pain. The
mean (£SD) fever duration of the study participants was
6.8 (+3.4) days; with a maximum duration of 25 days.

Tablel: Clinical features and laboratory findings of the patients
in acute stage (n=56)

Clinical features n (%)
Fever (duration) 56 (100)
<5 days 21 (37.5)
>5 days 35 (62.5)
Rash

Present 14 (25)
Absent 42 (75)
Myalgia

Present 41 (73)
Absent 15 (27)
Headache

Present 33 (59)
Absent 23 (41)
Joint pain 56 (100)
Mild 31 (55)
Moderate/ Severe 25 (45)
Joint pain (duration)

<90 days 43 (77)
290 days 13 (23)
Joint involvement

Ankle 20 (36)
Knee 14 (25)
Shoulder 2 (4)
Elbow 3(5)
Wrist 11 (20)
Metacarpophalangeal (MCP) 12 (21)
Number of Joints involved

Oligoarticular (4 joints involved) | 52 (93)
Polyarticular (>4 joints involved) 04 (7)
Joint swelling

Present 21 (38)
Absent 35 (62)

All the patients complained of joint pain, with 31 patients
(55.4%) having mild joint pain and remaining 25 patients
(44.6%) having moderate-to-severe grade joint pain. Ma-
jority of the patients had involvement of four or less joints
(93%); while polyarticular arthritis was seen in 7% pa-
tients. The proportion of patients in whom joint pain per-
sisted for up to 15 days was 26.8%. There were 13 pa-
tients with duration of joint pain more than 90 days ac-
counting for 23% of the study participants. The mean
(£SD) duration of joint pain among the study participants
was 51.0 (£41.7) days; with a maximum duration of 120
days or 4 months. The most frequently involved joints
were the ankle joint (35.7%) followed by knee joint (25%)
and metacarpophalangeal joint (21.4%).

The Table 2 shows comparative baseline demographic,
clinical and lab characteristics in chikungunya patients
with and without chronic arthritis. Among those with dur-
ation of joint pain =90 days, 46.2% were between 41-50
years of age and 23.1% were aged between 31-40 years.
However, distribution of age according to duration of joint
pain was not statistically significant (p=0.302). Also, mean
age was comparable between those with joint pain <90
days and joint pain =290 days (p=0.294). The duration of
joint pain was comparable between males and females
(P value=0.511). The mean duration of fever was not
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Figure 1: Age wise distribution of study participants (n=56)

Table 2: Baseline demographic and clinical characteristics in chikungunya patients with and without chronic arthritis

Characteristics No chronic arthritis (n=43) | Chikungunya chronic arthritis (n=13) | p-value
Age meantSD 43.1+15.3 47.9+10.3 0.220
Age (years)

18-30 11 (26) 0 0.302
31-40 8 (19) 3(23)

41-50 12 (28) 6 (46)

51-60 4(9) 2 (15)

>60 8 (19) 2 (15)

Gender

Male 21 (49) 5 (38.5) 0.511
female 22 (51) 8 (61.5)

Fever (duration)

<5 days 16 (37) 5 (39) 0.935
>5 days 27 (63) 8 (61.5)

Rash

Present 7 (16) 7 (54) 0.011
Absent 36 (84) 6 (46)

Joint pain

Mild 29 (67) 2 (15.4) 0.001
Moderate/ severe 14 (33) 11 (84.6)

Joint swelling

Present 10 (23) 11 (85) 0.001
Absent 33 (77) 2 (15)

* Based on Mann Whitney U test and p<0.05 was considered as statistically significant

found to be statistically significant between patients with
joint pain <90 days and joint pain >90days
(P value=0.436).

Discussion

The study was conducted to identify predictors of chronic
arthralgia following CHIKYV, in which participants were
enrolled based on confirmed acute CHIKV infection. A
total of 56 CHIKV-infected patients were followed for four
months, out of which 23% developed chronic chikungun-
ya-related arthralgia most commonly manifesting as pol-
yarthralgia and mild functional disability. In contrast to
our findings in a study conducted from North western

part of India, involving 50 patients of chikungunya arthrit-
is, 34 (68%) patients developed chronic arthralgia [10].
According to a systematic review and meta-analysis which
assessed the prevalence of chronic arthralgia following
chikungunya virus infection till 2015, the pooled preval-
ence was found to be 13.7% [11]. In similar meta-analysis
the prevalence from Indian studies was reported to be
27.3% while studies from France reported 50.3% preval-
ence [11]. Studies from Thailand [12], and American
continent documented incidence ranging from 40% to
52% [13]. These differences may be attributed to regional
differences in CHIKV strains as well as host genetic
factors. The pathogenesis of chronic chikungunya arthral-
gia (CCA) is multifaceted and remains incompletely under-
stood. Leading hypothesis includes antigenic diversity
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among the circulating strains, persistence of low levels
of viral nucleic acid in joint tissues for long leading to
autoimmunity [14], [15].

Approximately 75% of patients who recovered from CHIKV
infection without developing chronic arthralgia reported
no symptoms within a month of onset. This rapid resolu-
tion may be attributed to efficient early immune re-
sponses that fac(ilitate early viral clearance and promote
clinical recovery [8]. Another reason for a lower frequency
of chronic chikungunya arthralgia (CCA) cases in our study
could be exclusion of cases with pre-existing conditions
like rheumatoid arthritis or arthropathy which in few
studies were found to be associated with an increased
risk of chronic chikungunya arthralgia [8], [15], [16]. Also,
recent findings propose that CHIKV infection of mesen-
chymal stem cells (MSCs) may induce certain epigenetic
modifications, potentially playing a role in the onset of
chronic chikungunya arthritis [17]. Another important
factor highlighted by Silva et al. [16] is the wide variation
in time between the acute phase and patient follow up,
combined with the inherent subjectivity of pain reporting,
which also contributes to the inconsistent estimates of
CCA incidence or risk.

Increasing age and female sex has been found as import-
ant predictor of development of CCA by various studies
[12], [18], [19]. However, certain studies have not identi-
fied a correlation between age and disease severity or
no significant gender-based differences. Though in our
cohort there was female predominance for CHKV infection
and also majority of cases who developed CCA. But this
correlation was not found to be associated significantly.
Similarly, the baseline maximum number of cases were
seen in age group of 41-50 yrs but no significant correla-
tion was attributed to increased age group range in
comparison to age group less than 30 yrs.

In our study the initial severity of joint pain (based on VAS
score) and presence of joint swelling at the time of
presentation were found to be predictors of chronic
arthralgia. The joints involved were either two or more
than two joints and predominantly symmetrical. The ankle,
knee, wrist and hand were the most commonly affected
sites, aligning with the findings from previous studies [5],
[19], [20].

Consistent with our findings, a previous study have shown
that a higher number of affected joints and greater pain
severity during acute phase are correlated with an in-
creased risk of post-CHIK chronic polyarthralgia [12].
Another predictor of chronic arthralgia found in our study
was the presence of rash during acute phase which were
either maculopapular or pruritic erythematous in appear-
ance. Several studies reported the presence of rash as
one of the initial symptoms in a range from 31%-60%
[5], [18], [21]. The few studies on risk factor associated
with chronic arthralgia have found presence of rash in
50-60% of CCV cases however unlike our finding no
significant statistical correlation was reported in their
studies [12], [16].

Limitations

The follow up period of only four months was small.
Studies are required where follow up periods are extended
at least up to a year for better understanding of evolving
clinical signs and symptoms. Secondly, quantitative RT
PCR was not done for association of chronic arthralgja
with the viral loads.

However, our study has multiple strengths. Firstly, our
sample cohort was from the same year, so possibility of
genetic variability is less likely reducing the bias in com-
paring the cases. Apart from that, we excluded the case
of any associated rheumatism or arthropathy so had an
unbiased correlation of joint involvement with occurrence
of chronic arthralgia.

Conclusions

Prolonged joint pain lasting more than 90 days was ob-
served in 13 patients (23%) with chikungunya confirmed
cases. The ankle and knee joints followed by wrist joint
were most commonly affected. Moderate to severe joint
pain, joint swelling, and the presence of skin rashes at
the disease onset were identified as predictors of persist-
ent arthralgia lasting 90 days or longer.
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