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Chikungunya Virus Infection-associated Arthralgia in Adult Jamaicans

Post-outbreak
O O’Sullivan!, T Campbell!, A Darby!, N Mourillon!, ] Campbell!, T Melbourne!, V Green', MD Jackson?

ABSTRACT

Objective: To report demographic and self-reported clinical characteristics associated with
persistent and severe arthralgia 8—12 months post-chikungunya virus (CHIKV) infection.
Methods: A cross-sectional study of 306 adults who self-reported CHIKV infection was con-
ducted. Subjects were consecutively enrolled at public primary healthcare centres in urban
and rural areas in Jamaica. Adults with arthralgic conditions were compared with those who
reported no arthralgia. Binary logistic regression models were used to determine demographic
and self-reported clinical factors associated with severe arthralgia and persistent arthralgia.
Results: Most subjects (70.3%) reported arthralgia after CHIKV outbreak (age: 47.6 £ 18.5
years). Medical consultation (36.2%) and laboratory confirmation (1.4%,) were low. The prev-
alence of persistent and severe arthralgia in the previous month was 30.3% and 27.5%, respec-
tively. Severe arthralgia was associated with the female gender (odds ratio (OR): 2.44; 95%
confidence level (Cl): 1.08, 5.52) and pre-existing arthritis (OR: 3.78; 95% CI: 1.23, 11.62).
Females showed a greater likelihood of persistent arthralgia (OR: 2.18; 95% CI: 1.09, 4.39).
Conclusion: Self-perceived arthralgia was an important feature 8—12 months post-CHIKV
infection and has implications for the recognition and management of arthritis/rheumatic con-
ditions.
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Artralgia asociada con la infeccion del virus de Chikunguiia en jamaicanos adultos

con posterioridad al brote
O O’Sullivan!, T Campbell!, A Darby', N Mourillon!, ] Campbell', T Melbourne!, V Green', MD Jackson?

RESUMEN

Objetivo: Reportar las caracteristicas clinicas demogrdficas y auto-reportadas asociadas con
una artralgia persistente y severa de 8—12 meses tras la infeccion del virus de chikunguna
(CHIKY).

Meétodos: Se llevo a cabo un estudio transversal de 306 adultos que auto-reportaron su infec-
cion de CHIKV. Los sujetos fueron alistados consecutivamente en centros publicos de atencion
primaria en zonas urbanas y rurales de Jamaica. Los adultos con condiciones artrdlgicas
fueron comparados con adultos que no reportaron artralgia alguna. Los modelos de regresion
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logistica binaria fueron utilizados para determinar los factores clinicos demograficos y auto-
reportados que se asocian con artralgia severa y artralgia persistente.

Resultados: La mayoria de los sujetos (70.3%) reportaron artralgia después del brote de
CHIKYV (edad: 47.6 £ 18.5 arios). La consulta médica (36.2%) y la confirmacion del labo-
ratorio (1.4%) fueron bajas. La prevalencia de la artralgia persistente y la severa en el mes
anterior fue de 30.3% y 27.5%, respectivamente. La artralgia severa estuvo asociada al género
femenino (odds-ratio (OR): 2.44; intervalo de confianza (IC): 1.08, 5.52), y artritis preex-
istente (OR: 3.78,; 95% (IC: 1.23, 11.62). Las hembras mostraron una mayor probabilidad de
artralgia persistente (OR: 2.18; 95% IC: 1.09, 4.39).

Conclusion: La artralgia auto-percibida fue una caracteristica importante de la infeccion
post-CHIKV de 8—12 meses, y tiene implicaciones para el reconocimiento y tratamiento de la
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artritis y las condiciones reumadaticas.

Palabras clave: Artralgia, infeccion por virus de chikunguna, Jamaica

INTRODUCTION

The chikungunya virus (CHIKV) infection is caused by
a single-stranded ribonucleic acid virus belonging to
the Alphavirus genus of the Togaviridae family and is
transmitted primarily through the female Aedes aegypti
and Aedes albopictus mosquito (1). Outbreaks of the
CHIKYV have been reported in Africa, Asia, Europe,
India and the Pacific Islands (1-3) and first emerged
in the Caribbean region (St Martin) in 2013 (4). The
CHIKYV has subsequently spread to other Caribbean
islands (5), including Jamaica.

In humans, muscle satellite cells (6), epithelial and
endothelial cells, fibroblasts, dendritic cells, B cells
and macrophages become susceptible to the infection
(7). During the acute phase, clinical manifestations of
the infection have a relatively short incubation period
(1-12 days), and acute arthritis results from damaged
collagen and altered connective tissue metabolism in
cartilage and joints (8). Symptomology is usually short-
lived, and most patients recover fully. Nevertheless, a
sub-group of patients experience persistent arthralgia
for extended periods. Chikungunya-induced arthral-
gia is often bilateral and symmetric and largely affects
distal joints, frequently accompanied by swelling (9). A
recent systematic review and meta-analysis of chron-
ic inflammatory arthritis associated with post-CHIKV
infection showed that 40% of patients were likely to
develop chronic inflammatory rheumatism. Studies of
long-term sequelae (follow-up period: > 18 months)
suggested that 32% of cases were likely to show evi-
dence of chronic arthritis (10).
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Jamaica, a CHIK V-naive population, had an epidem-
ic from July 2014 to March 2015. The Pan American
Health Organization and World Health Organization
reported that CHIKV infection was highest in 2014
(total incidence rate: 54 cases per 100 000 population)
and decreased to 11 cases per 100 000 population in
2015 (11). In 2016, the total incidence rate of CHIKV
infection was 7 cases per 100 000 (11). The National
Surveillance Unit of the Ministry of Health in Jamaica
documented 14 notifications of CHIK V-related deaths.

The characteristics and consequences of CHIKV
infection in Caribbean populations have been described
(5, 12-14). However, only two English-speaking
Caribbean countries [US Virgin Islands (USVI) and
Jamaica] have published reports of the infection (15—
17). Duncan et al highlighted the clinical presentation
of CHIKYV illness during the acute phase of the disease
in Jamaica (17). An investigation by Feldstein et a/
of the long-term outcomes of the disease in the USVI
showed a 2.5- and 2.9-fold increased risk for persistent
arthralgia at 6 and 12 months, respectively, after the
acute phase (16).

In this report, we present self-reported prevalence of
persistent arthralgia as well as quality of the pain (severe
arthralgia) 8—12 months post-acute infection in Jamaica
and further identify demographic and clinical factors
associated with these outcomes.

SUBJECTS AND METHODS
The study was conducted between July 6 and 17,
2015. All subjects were assured of anonymity and
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confidentiality, and information was treated in a confi-
dential manner. Informed consent was obtained from all
participants included in the study.

The study was conducted in accordance with The
World Medical Association’s Declaration of Helsinki
— Ethical Principles for Medical Research Involving
Human Subjects (18).

Study design and sample

This cross-sectional designed study enrolled adult males
and females who were attending urban and rural public
primary health care centres who reported (self-perceived
and practitioner-confirmed) CHIKYV infection between
2014 and 2015. Equal proportions of eligible men and
women who were attending public health centres were
recruited for the study. The response rate (number
enrolled / number eligible) was 98.1%.

Eligibility criteria

Subjects 18 years or older who met the case definition of
CHIKYV infection (ie fever, new onset of joint pains, rash
and/or a confirmatory positive antibody testing for the
virus) of the Ministry of Health, Jamaica, were recruited
for the study. To determine CHIKV-associated arthral-
gia, patients were asked if they had joint pain (joint
stiffness and swollen joints) subsequent to the infection
and during the past four weeks.

Exclusion criteria
Pregnant women and children were excluded from the
study.

Data collection

Information collected included demographic and socio-
economic factors, underlying co-morbidities (such
as pre-existing arthritis, diabetes, hypertension and
sickle cell disease), and duration and complications of
CHIKYV infection (including skin problems and joint
pains). Patients who reported arthralgia were asked to
characterize (persistent or intermittent) and describe
the intensity of the pain (mild, moderate, severe or very
severe). Information was obtained on CHIK V-associated
health-seeking behaviour and confirmation of the infec-
tion. Data were obtained by an interviewer-administered
questionnaire.

To determine the prevalence of CHIKV-associated
persistent arthralgia, the proportion of patients who
reported persistent arthralgia was compared with the
proportion of those who reported no arthralgia. A similar

approach was used to evaluate severe arthralgia (severe
arthralgia versus no arthralgia).

Statistical analyses

Sociodemographic and clinical characteristics were
compared according to arthralgia and non-arthralgia
status using Chi-square statistics and the t-test as appro-
priate. Relationships between sociodemographic and
clinical factors were initially screened by Spearman’s
correlation coefficient to determine their associa-
tion with persistent arthralgia and severe arthralgia.
Significantly correlated variables were subsequently
included in regression models.

Binary logistic regression analyses were used to
examine the effect of sociodemographic and clinical
variables on the likelihood of persistent arthralgia and
severe arthralgia. Patients who had reported persistent
arthralgia and those who had reported severe arthralgia
were compared with those with no arthralgia.

Statistical analyses were performed using the
Statistical Package for Social Sciences version 21.0.
Statistical significance was achieved when p was < 0.05.

RESULTS

Characteristics of subjects

The sample consisted of 306 subjects (153 males and
153 females) who self-reported CHIKYV infection.
Substantially more patients reported arthralgia (70.3%;
215/306) than those who reported no arthralgia 8—12
months after acute illness (Table 1). Both genders were
on average under 50 years old; however, more females
than males reported arthralgia. There was no statisti-
cally significant difference between the proportions of
arthralgic and non-arthralgic subjects who had comorbid
conditions such as hypertension, diabetes and pre-exist-
ing arthritis.

Medical consultations were low (36.2%), and 1.4%
of the arthralgic patients had laboratory confirmation of
the infection (Table 1). Somewhat more females (45.4%)
than males (37.4%) sought healthcare (data not shown).
Most arthralgic subjects reported intermittent arthralgia
(70.2%), and acute symptoms tended to last from a few
days to two weeks.

Table 2 describes the characteristics of arthralgic
subjects who reported pain during the previous month.
It shows that 74.4% (160/215) of the arthralgic patients
had pain during the previous month. Most had mild to
moderate joint pain, and the severity of pain did not
differ by demographic factors. Subjects who reported
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Table 1: Demographic and self-reported clinical characteristics of Chikun- Table 2: Characteristics of subjects reporting mild to severe arthralgia dur-
gunya arthralgic subjects and non-arthralgic subjects ing the previous month (n = 160)
Characteristics Arthralgic Non-arthralgic Severity of arthralgia
parﬁCipants parﬁ‘:ipants Mild Moderate Severe
— (n=215) @=91) Pain characteristics 40.6(65)  31.9(51)  27.5(44)

Genderi & Gender: %

Males 45107 61.5(56) Males 53.8(35)  4121)  34.1(15)

Females >4.9 (118) 38:5(35) Females 462(30)  588(30)  65.9(29)
Age (years): mean + standard 47.6 +18.5(48.0) 43.9+18.6 (44.0)

e . Age (years): %

deviation (median)

Education: %** <25 123 (8) 3.9(2) 6.8 (3)
Primary 34.6 (74) 322 (29) 25-40 23.1(15) 21.6 (11) 29.5 (13)
Secondary 50.9 (109) 54.4(49) 41-59 33.8(22)  235(12)  29.5(13)
Tertiary 145 (1) 133 (12) 60 or older 30.8 (20) 51.0 (26) 34.1 (15)

H .0/ %

Area of residence: % Educaflon. &

Urban 433 (93) 31.9(29) Primary 23.4(15) 47.1 (24) 47.7 (21)
Rural 567 (122) 68.1 (62) Secc.)ndary 594(38) 41221 50.0 (22)
Occupation***: Tertiary 17.2 (11) 11.8 (6) 2.3 (1)
3 -0,

Unskilled 21.6 (45) 222 (20) Area of residence: %

Semi-skilled 16.3 (34) 17.8 (16) Urban 492032 3l4d6)  31.8(14)
Skilled 442 (92) 378 (34) Rural 50.8 (33) 68.6 (35) 68.2 (30)

. 0,

Technical/Professional 12.5 (26) 10.2 (9) Employment: %

Student 53(11) 12211 Employed 69.2 (45) 74.5 (38) 63.6 (28)

Co-morbidity: % Unemployed 30.8(20)  25.5(13) 36.4 (16)

- 1t 11 . 0,
Hypertension 35.8(77) 27.5(25) Pre-existing conditions: %
Diabetes 178 (38) 143 (13) Pre-existing arthritis** 3.1(Q2) 11.8 (6) 29.5 (13)
Pre-existing arthritis 10.7 (23) 7.7(7) Diabetes 185(12) 21611 295(13)
Asthma 46(10) 9.9 9) Hypertension®** 32321 52.9 (27) 50.0 (22)
No pre-existing disease 46.5 (100) 51.6 (47) Healthcare-secking behaviour:

Healthcare-secking behaviour: % Medical consultation™* 391 (25)  45.1(23) 63.6 (28)
Medical consultation 36.2 (78) - * Data missing for one subject.

Laborat, firmati 143 **p<0.0001
aboratory confirmation 4(3) - x% < 0.05
Self-diagnosis 62.4 (134) -

Arthralgia . . .

Persistent 30.7 (66) _ arthralgia as well as persistent arthralgia post-CHIKV
Intermittent 69.3 (149) _ outbreak. Odds ratios (ORs) were calculated to estimate

Duration of acute symptoms: % the strength of the relation of sociodemographic factors
<1 week 423 (91) - and the presence of comorbid conditions with severe or
1-2 weeks 34.4 (74) - persistent arthralgia during the previous month.
>3 weeks 23.3 (50) - Table 4 shows the likelihood of severe and persis-

*p<0.05 tent arthralgia by demographic and clinical factors.

** Data missing for two subjects.
*** Data missing for eight subjects: seven arthralgic and one non-arthralgic.

pre-existing arthritis (29.5%) and hypertension (50.0%)
were more likely to experience severe arthralgia.

Most arthralgic subjects characterized arthralgia
as being intermittent (69.7%), and fewer reported per-
sistent arthralgia (30.3%) (Table 3). The frequency of
occurrence did not vary by demographic variables or the
presence of comorbid conditions.

Variables that were significantly correlated in uni-
variate analyses were used in binary logistic regression
analyses to identify significant associations of severe

Compared to males, females were more likely to report
severe (OR: 2.44; 95% confidence level (CI): 1.08, 5.52)
and persistent (OR: 2.18; 95% CI: 1.09, 4.39) arthralgia.
Subjects with pre-existing arthritis (OR: 3.78; 95% CI:
1.23, 11.62) showed increased odds for severe arthralgia.

DISCUSSION

In this investigation, we report arthralgia and the factors
associated with persistent arthralgia as well as the quali-
ty of the pain (severe arthralgia) 8—12 months post-acute
CHIKYV infection. Just over half of the patients (52.3%;
160/306) reported arthralgia during the previous month.
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Table 3: Intermittent and persistent arthralgia by demographic factors and
self-reported co-morbidities
Arthralgia
Intermittent  Persistent
% (n) % (n)

Prevalence 69.3 (149) 30.7 (66)
Gender:

Males 47.0 (70) 42.2(28)

Females 53.0 (79) 57.6 (38)
Age (years):

<25 14.1 21) 12.1(8)

25-40 27.5 (41) 21.2 (14)

41-59 26.8 (40) 28.8 (19)

60 or older 31.5(47) 37.9 (25)
Education*:

Primary 34.9 (52) 30.8 (20)

Secondary 49.7 (74) 58.5(38)

Tertiary 15.4 (23) 10.8 (7)
Area of residence:

Urban 43.0 (64) 43.9(29)

Rural 57.0 (85) 56.1 (37)
Employment:

Employed 69.1 (103) 62.1 (41)

Unemployed 30.9 (46) 37.9 (25)
Pre-existing co-morbidities:

Pre-existing arthritis 9.4 (14) 15.2 (10)

Diabetes 16.8 (25) 21.2(14)

Hypertension 34.9 (52) 37.9 (25)
Healthcare-seeking behaviour:

Medical consultation 38.9 (58) 50.0 (33)

* Data missing for two subjects.

Table 4:  Odds ratios and 95% confidence intervals for the likelihood of se-
vere arthralgia and persistent arthralgia > 1 year post-Chikungunya
by demographic and clinical factors

Variable Severe arthralgia Persistent arthralgia
Odds ratio Odds ratio
(95% confidence level) (95% confidence level)
Gender:
Males 1 (reference) 1 (reference)
Females 2.44 (1.08,5.52) 2.18(1.09, 4.39)

Pre-existing arthritis
No 1 (reference) -
Yes 3.78 (1.23, 11.62) -

Odds ratios were adjusted for gender, age groups, education, pre-existing
arthritis, diabetes and hypertension, and duration of symptoms.

Persistent arthralgia occurred in 30.7% of the arthral-
gic participants, and somewhat fewer patients (27.5%)
reported severe arthralgia in the previous month. Females
showed a greater likelihood for severe arthralgia as well
as persistent arthralgia, and patients who reported severe
arthralgia were more likely to have pre-existing arthritis.

Our findings are consistent with previous reports of
arthralgia as a long-term sequela of CHIKV infection.

Persistent arthralgia associated with CHIKV infec-
tion has been described in Southeast Asia, South
America, Europe (10, 19) and the US Virgin Islands
(16) with prevalence that ranged widely (7-79%). In
this study, 30.7% of the arthralgic subjects reported per-
sistent arthralgia which is consistent with prevalence
estimates shown in the pooled estimates (40%; 95% CI:
31%, 49%) by Rodriguez-Morales et al (10) and the US
Virgin Islands in which 33% of patients reported persis-
tent arthralgia 12 months after the acute phase (15).

We evaluated demographic and clinical factors
that were associated with persistent arthralgia as well
as the severity of pain. The female gender was posi-
tively related to self-reported persistent arthralgia and
has been documented elsewhere (20). One-half of the
patients in this study who reported persistent arthralgia
sought medical care and pointed to the incapacitating
nature of the disease. However, it should be noted that
15.2% of patients with persistent arthralgia had arthri-
tis prior to the onset of the infection. Hence, we may
have overestimated the prevalence of persistent arthral-
gia due to progressive osteoarthritis associated with the
ageing process.

Approximately one-quarter (27.5%) of patients
with arthralgia described the pain during the previ-
ous month to be severe. Chronic severe arthralgia is
associated with deteriorated functional status (21).
Females were more likely to report severe as well as
persistent arthralgia, and it was suggested that gender
differences in biological and psychosocial factors
relating to pain sensitivity may explain the findings.
Fillingim advanced that sex hormones (biological
factors) were likely to mediate gender differences
resulting in females being at greater risk of developing
several chronic pain disorders (22).

The present study suggests that a pre-existing rheu-
matologic disease (arthritis) may play a role in severe
arthralgia. A pre-existing joint disease has been shown
to increase the susceptibility to CHIKV infection (23).
A study by Sissoko et al revealed that underlying oste-
oarthritis, severity of arthralgia during the acute phase
and being 45 years or older were independently associ-
ated with joint disease (9). However, they pointed out
that collection of data on the presence or absence of a
pre-existing joint disease by self-reports was likely to
confound this relationship as orthropaedic evaluations
were rarely performed at the time of or prior to acute
infection. Thus, an association between a pre-existing
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joint disease and CHIK V-associated persistent arthralgia
cannot be confirmed (24).

A causal role for long-term chronic arthralgia associ-
ated with CHIKYV infection is poorly understood. It was
suggested that early infection of human monocytes by
the virus was likely to contribute to chronic arthralgia
as infected monocytes had been found in the synovial
tissues of patients with persistent arthralgia (25). Others
hypothesized that viral persistence and induction of auto-
immune disease were possible mechanisms of chronic
joint disease (26).

The Aedes aegypti mosquito is endemic in Jamaica
and is the vector for transmission of CHIKV as well
as dengue (27). In its classical form, CHIKV has simi-
lar clinical presentation as dengue, thereby increasing
the likelihood of misdiagnosis in countries where the
two viruses co-circulate (28). However, in contrast to
dengue, CHIKYV infection is characterized by a chronic
phase of illness lasting weeks to years subsequent to the
acute phase of the infection whereas thrombocytopenia
is more frequently found in dengue (29).

Strengths and limitations

Our study’s confirmation of earlier findings of the
prevalence of persistent arthralgia and the contribu-
tion of gender to chronic CHIKV (10, 16) supports the
reliability of our data. Furthermore, we enrolled equal
proportions of both genders to overcome selection bias
of higher female attendance at health clinics mainly due
to reproductive-related factors and children’s healthcare.
We also collected information on arthritis as a pre-exist-
ing rheumatologic disorder and applied it as a covariate
in logistic regression models to determine its independ-
ent contribution.

Notwithstanding, reports of arthralgia were self-
perceptions without a physician’s assessment of
articular inflammatory signs and laboratory confirma-
tion of CHIKYV using blood samples for the detection
of anti-CHIKYV IgM and IgG antibodies (30). Our study
also investigated patients in the public primary care set-
ting and may not be representative of private primary
care patients or more severe cases treated at secondary
and tertiary health facilities.

CONCLUSION

This study highlights the occurrence of CHIKV-
associated chronic arthralgia in adult Jamaicans and
provides information on the demographic and clinical
factors associated with persistent and severe arthralgia.

Longitudinal studies are required to determine the long-
term sequelae of CHIKV infection.
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