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Abstract 

Background/Objective:  The effects of Chikungunya virus (CHIKV) infection on patients with rheumatic diseases 
have not been extensively studied. Our aim was to compare the clinical course of patients with rheumatoid arthritis 
and spondyloarthritis, categorized according to the use or not of biologic disease modifying anti-rheumatic drugs 
(bDMARDs), during and after infection by CHIKV.

Methods:  Patients from a northeastern Brazilian city that suffered an epidemic outbreak of Chikungunya fever (CHIK) 
between Oct 2015 and Jul 2016, on regular follow-up in a longitudinal registry of rheumatic patients (BiobadaBrasil), 
were invited to participate. Participants underwent a standardized clinical interview and collection of blood sample 
for serological tests (IgM/IgG) for CHIKV. A positive IgG was considered evidence of previous CHIKV infection.

Results:  105 patients (84 with rheumatoid arthritis, 17 with ankylosing spondylitis, and 4 with psoriatic arthritis) 
were evaluated. Most patients (58, 55.2%) were on therapy with bDMARDs. The overall prevalence of seropositivity 
for CHIKV was 47.6% (39.7% in patients on bDMARDs and 57.4% in those exclusively on conventional synthetic (cs-) 
DMARDs (p = 0.070). Among seropositive patients, asymptomatic disease had similar frequency in those treated and 
not treated with bDMARDs (39.1% versus 33.3%, respectively; p = 0.670). However, patients exclusively on csDMARDs 
presented significantly higher prevalence of articular symptoms beyond 3 months and switched treatment more 
often than patients on bDMARDs (p < 0.05 for both comparisons).

Conclusions:  Among rheumatic patients with CHIK, those on bDMARDs had shorter persistence of articular symp-
toms and switched treatment scheme less often than patients exclusively treated with csDMARDs.
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Background
The Chikungunya virus (CHIKV) was isolated in 1953 
and received this name, derived from the African 
Makonde dialect meaning “that which bends up”, due 
to the posture acquired by affected patients related to 
intense musculoskeletal pain in the disease acute phase 
[1]. Over the following decades, isolated outbreaks of 
Chikungunya fever (CHIK) occurred in the African 
continent and major epidemics were observed in Africa 
(2004) and in the Reunion Islands (2005) [2]. CHIK 
arrived in Brazil in 2014 and quickly caused the first epi-
demic in the continent, spreading to most countries in 
Latin America [1].

The CHIKV infection causes a rapid-onset febrile dis-
ease associated with severe musculoskeletal pain due 
to the arthritogenic character of the virus [2]. Eighty-
five percent of cases are symptomatic and the disease-
related social impact is generally significant, especially 
in naive populations. Other symptoms, such as itchy 
rash, myalgia, fatigue, headache, paresthesia, lower limb 
edema, and symptoms of the digestive and respiratory 
tract may also appear in the acute phase of the condi-
tion [2]. Chronic musculoskeletal pain is defined as pain 
during more than 3 months that affects bones, muscles, 
ligaments, tendons and/or nerves [3]. In CHIK chronic 
musculoskeletal pain can last longer than 3 months and 
become long-lasting and persistent. In the first two years 
after the onset of the CHIK, the prevalence of persistent 
musculoskeletal pain in näive patients varies from 54 to 
79% [4]. The persistence of articular pain symptoms was 
evaluated in a systematic review, including more than 
6500 patients from Reunion Island, Italy, France, Mauri-
tius, India, Sri Lanka, Suriname, Germany, South Africa, 
Colombia, Singapure and Caribbean. After three months, 
43% of patients still have painful symptoms and after 
12 months of follow-up, the non-recovery rate was 21% 
[5]. The origin of pain may be articular (arthralgia and/
or arthritis) and/or periarticular (tenosynovitis, fasciitis, 
and/or compressive nervous syndromes) [4, 6, 7].

Many patients undergoing immunosuppressive treat-
ment for inflammatory rheumatic diseases are also 
affected by CHIK, and the resulting clinical conse-
quences are not clear. Despite the recognized benefit of 
these drugs in treating rheumatic diseases, their immu-
nomodulatory and immunosuppressive effect could pre-
dispose users to the risk of infection [8]. On the other 
hand, the use of medications that block the inflammatory 
process could reduce CHIK-related joint symptoms [9]. 
Although there was initially a concern about the effects 

of CHIK in patients using conventional synthetic dis-
ease-modifying anti-rheumatic drugs (csDMARDs) and 
biological DMARDs (bDMARDs), clinical practice and 
some reports in the literature demonstrate that there are 
no major complications in this population [9, 10].

The aim of this study is to compare the clinical 
course of rheumatic patients, treated with and without 
bDMARD, during and after the occurrence of a proven, 
clinically symptomatic infection by CHIKV in the context 
of an epidemic outbreak.

Methods
This is a retrospective study nested in a cohort of patients 
participating in the Brazilian Registry of Adverse Events 
of Biological Therapies in Rheumatic Diseases (Bioba-
daBrasil). BiobadaBrasil is a registry-based longitudinal 
study of adult patients with active rheumatic diseases 
starting their first bDMARD or targeted synthetic (ts-) 
DMARD or a new csDMARD (without previous use of 
b- or tsDMARDs). Recruitment of patients to BiobadaB-
rasil started in January 2009 [11]. For the present study, 
we selected patients recruited in Rheumatology centers 
located in Recife, a northeastern state capital in Brazil 
that underwent an epidemic outbreak of CHIK between 
October 2015 and July 2016 [12]. The inclusion criterion 
was enrollment in BiobadaBrasil before October 2015 
and the patients should be regularly attended in one of 
the two public hospitals where the study was held. In the 
BiobadaBrasil protocol, the patients included should be 
on bDMARD, tsDMARD or csDMARD treatment since 
their entry in the cohort and must be on stable current 
therapy. In case of suspension of bDMARD for more 
than 30 days after the missed application of bDMARDs, 
the patient is excluded from BiobadaBrasil study.

The exclusion criterion was denial to undergo the study 
procedures (blood collection or fulfilling the standard 
study protocol). Written informed consent was obtained 
from each subject and all experimental procedures were 
approved by the local ethics committee (certificate of 
ethical approval [CAAE] number 54275516.9.1001.5208).

Patients were invited by telephone to participate in 
this study, and data were collected between July 2017 
and July 2018. Each subject was evaluated and examined 
in a single visit by a rheumatologist who recorded clini-
cal and demographic features following a standardized 
questionnaire. The questionnaire asked specifically about 
symptoms suggestive of CHIKV infection occurring 
between October 2015 and July 2016 and the rheumatic 
drugs used in that time. This questionnaire was created 
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by the investigators and has not been previously validated 
or submitted in a pilot study. At that moment, following 
the recommendation of the Brazilian Health Ministry, 
the diagnosis of CHIK was retrospectively made based 
in the combination of acute fever (> 38.5 ℃) with intense 
joint pain/arthritis of acute onset (high sensitivity and 
positive predictive value when residing at or visiting out-
break areas) or laboratorial evidence of CHIKV infection 
[13]. Information regarding the rheumatic disease, use of 
anti-rheumatic drugs, duration of symptoms suggestive 
of CHIK after the acute infection (if present), changes 
in treatment, comorbidities and possible complications 
were also collected by interview and through review of 
medical records. Switch of treatment was defined as the 
necessity to initiate or change the therapeutic scheme of 
DMARDs because of high disease activity. The intensity 
or worsening of joint symptoms related to CHIKV infec-
tion was assessed and defined by the Likert scale in five 
categories (grade of worsening of articular symptoms 
after the acute phase: none, mild, moderate, severe, or 
very severe) [14]. The definition of disease remission was 
made based on medical records and the patient`s opin-
ion regarding their disease activity status. For the present 
analysis, confirmed cases of CHIK were those who pre-
sented a positive IgG test for CHIKV; these patients were 
classified as symptomatic or asymptomatic according to 
clinical history.

At the day of the interview, a sample of peripheral 
venous blood was collected (8 mL) into an anticoagu-
lant-free vacuum tube; serum was extracted after cen-
trifugation at 3000 rpm for 10 minutes and then stored at 
– 80 ℃. After collection of all study samples, serological 
tests for IgM and IgG for CHIK using the enzyme-linked 
immunosorbent assay (ELISA) method (IgM: Euroim-
mun, Luebeck, Germany, code EI 293a-9601 M; IgG: 
Euroimmun, Luebeck, Germany, code EI 293a-9601 G) 
was performed at LINAT/NUPIT (Laboratório de Imu-
nomodulação e Novas Abordagens Terapêuticas-Núcleo 
de Pesquisa em Inovação Terapêutica; Laboratory of 
Immunomodulation and New Therapeutic Approaches 
/ Therapeutic Innovation Research Center) at Univer-
sidade Federal de Pernambuco (UFPE). All tests were 
analyzed in a single run; optical density of each well was 
determined at 450 nm on a microplate reader (ELx808, 
BioTek, USA). Positive dosages of IgG were considered to 
be indicative of previous CHIKV infection, regardless of 
the history of CHIK symptoms.

Statistical analyses were made using the program SPSS 
for Windows, version 20.0. The results are expressed as 
numbers and percentages for categorical variables, while 
continuous variables were presented as means ± stand-
ard deviation (SD) or median and interquartile range 
(IQR). The association between categorical variables was 

tested using Pearson’s chi-square test or Fisher’s exact 
test. Stratified analysis was performed using the Mantel–
Haenszel formula. Between group comparisons involv-
ing non-normal quantitative variables were performed 
using the Mann–Whitney test. P values less than or equal 
to 0.05 were considered statistically significant; all pre-
sented P values are 2-tailed.

Results
At the time of data collection, there were 122 patients 
being followed-up in BiobadaBrasil in the city of Recife. 
The flow chart of patients inclusion is demonstrated in 
Fig. 1.

The description of the clinical and demographic fea-
tures of these patients, divided according to serologic 
and clinical status, is found in Table  1. Most patients 
were women, non-Caucasians, and rheumatoid arthritis 
(RA) was the most frequent rheumatic disease. Thirty-
eight patients reported symptoms compatible with CHIK 
(four of them with negative IgG sorology). The overall 
seroprevalence of CHIKV IgG was 47.6%; this preva-
lence tended to be higher in patients exclusively on csD-
MARD (27/47, 57.4%) than in patients on bDMARD 
(23/58, 39.7%; p = 0.070). The prevalence of positive IgM 
for CHIKV was 16.5% (17/103) patients tested (19.6% 
in patients exclusively on csDMARDs versus 13.8% in 
patients on bDMARDs).

Of note among patients with IgG positive for CHIKV, 
the proportion of patients with asymptomatic infection 
was not significantly different between patients treated 
and not treated with bDMARDs (9/23, 39.1% versus 
9/27, 33.3%, respectively; p = 0.670). Additionally for 
symptomatic patients, there was no significant differ-
ence in acute phase symptoms between these two groups 
of patients (Table  2). The bDMARDs used in CHIKV 
IgG-positive patients were anti-TNF (11 patients, 78,6%) 
and 1 patient using abatacept, 1 using rituximab and 1 
in tocilizumab therapy. After CHIK onset, the inten-
sity of worsening of joint symptoms related to infection 
was not significantly different between users and non-
users of bDMARDs (p = 0.412). Regarding the time to 
recovering from persistent musculoskeletal symptoms 
in the CHIKV IgG-positive group, more patients using 
bDMARD recovered within 3  months compared to the 
csDMARD-only group (p = 0.017; see Table 2). Addition-
ally, the bDMARD group switched treatment (added or 
switched DMARD) less frequently after CHIKV infection 
(p = 0.025). The proportion of patients in disease remis-
sion before CHIK was numerically higher in patients on 
biologics (10/14, 71.4% versus 8/18, 44.4%, in patients 
exclusively on csDMARDs). Nonetheless, stratification 
for disease remission did not change importantly the 
association of use of bDMARDs with lower persistence 
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122 patients followed-up in 
BiobadaBrasil 

5 patients refused to 
participate for personal 

reasons 
11 patients could not be 
contacted via phone call 

(wrong or nonexist number) 
or were unable to attend the 

medical consultation 

1 patient failed to be 
tested for CHIK serology 

105 patients were available for 
analysis 

Fig. 1  Flow chart of patients selection

Table 1  Socio-demographic, clinical and therapeutic characteristics of BiobadaBrasil patients included in the present study (n = 105). 
Values are numbers (%), unless stated otherwise

SD Standard deviation, RA Rheumatoid arthritis, AS Ankylosing spondylitis, PsA Psoriatic arthritis, IQR Interquartile range, csDMARD Conventional synthetic disease-
modifying antirheumatic drugs, Bdmard Biological disease-modifying antirheumatic drugs, TNF Tumor necrosis factor, CHIKV Chikungunya virus

Negative serology 
n = 55

Positive serology (IgG) n = 50 All patients (n = 105)

Asymptomatic (n = 18) Symptomatic (n = 32)

Female 41 (74.5) 12 (66.7) 25 (78.1) 78 (74.3)

Age – years; mean (SD) 50.3 (13.3) 46.3 (15.2) 52.2 (12.7) 50.2 (13.7)

Non-Caucasian 40 (72.7) 13 (72.2) 24 (75.0) 77 (73.3)

Rheumatic disease
 RA
 AS
 PsA

43 (78.2)
8 (14.5) 
4 (7.3)

13 (72.2)
5 (27.8)
0 (0.0)

28 (87.5)
4 (12.5)
0 (0.0)

84 (80.0)
17 (16.2)
4 (3.8)

Disease duration – years; median 
(IQR)

9.0 (4.0–15.0) 7.0 (3.8–11.8) 13.0 (5.2 to 17.8) 9.0 (4.5–15.0)

csDMARD use
 Methotrexate
 Leflunomide
 Antimalarials
 Sulfasalazine

21 (38.2)
14 (25.5)
3 (5.5)
4 (7.3)

12 (66.7)
4 (22.2)
0 (0.0)
1 (5.6)

17 (53.1)
9 (28.1)
4 (12.5)
1 (3.1)

50 (47.6)
27 (25.7)
7 (6.7)
6 (5.7)

bDMARD use
 Anti-TNF
 Abatacept 
 Rituximab
 Tocilizumab

25 (45.5)
3 (5.5)
5 (9.1)
2 (3.6)

8 (44.4)
0 (0.0)
1 (5.6)
0 (0.0)

11 (34.4)
1 (3.1)
1 (3.1)
1 (3.1)

44 (41.9)
4 (3.8)
7 (6.7)
3 (2.9)

IgM for CHIKV
 Positive
 Borderline
 Negative
 Not tested

0 (0.0)
1 (1.8)
54 (98.2)
0 (0.0)

8 (44.4)
1 (5.6)
9 (50.0)
0 (0.0)

9 (28.1)
8 (25.0)
13 (40.6)
2 (6.2)

17 (16.2)
10 (9.5)
76 (72.4)
2 (2.0)
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of musculoskeletal symptoms (Mantel Haenszel test, 
p = 0.014) and less treatment switch (p = 0.038). There 
were also no significant changes in these results when 
stratifying according to the csDMARDs being used 
(methotrexate, leflunomide or antimalarials; data not 
shown).

Most patients received either corticosteroids or had 
the dose increased during the period of CHIK articu-
lar symptoms, but interestingly there was no significant 
difference regarding changes in corticosteroid scheme 
between patients treated and not treated with bDMARDs 
(Table  2). No clinical major complications related to 
CHIK were observed in any of the groups.

In an exploratory analysis, we tested the hypothesis 
that positive IgM serology could be associated with per-
sistence of symptoms for more than 3  months or more 
frequent switch of DMARDs among symptomatic 

patients. However, no statistically significant difference 
was observed in these tests (p = 0.782 and p = 0.865, 
respectively).

Discussion
In our study, the use of bDMARD was associated with a 
shorter period of articular symptoms after Chikungunya 
fever infections as compared with patients using exclu-
sively csDMARDs. However, we did not observe a sta-
tistically significant difference in the maximum severity 
of articular symptoms between these groups.Further we 
also did not observe a significant difference in the preva-
lence of positive IgG for CHIKV according to the use or 
not of biological agents, however seropositivity tended 
to be more prevalent among patients exclusively on 
csDMARDs (57.4%) comparing with patients on biolog-
ics (39.7%). It is possible that the use of bDMARDs may 
blunt the serologic response to CHIKV. Interestingly, we 
observed a higher prevalence of positive serology than 
previously reported in the general population (27%) and 
in rheumatic patients on treatment with biologics (25%) 
in the city of Recife in 2016–17 [9]. This observation may 
possibly reflect the now endemic nature of the disease, 
with more individuals becoming seropositive over time. 
As a matter of fact, the overall prevalence of seropositiv-
ity for CHIKV in our sample was numerically higher than 
that observed in the general healthy population in Reun-
ion Islands (38.2%, 2005–6) [15], Ethiopia (43.6%, 2018) 
[16], and Zambia (36.9%, 2016) [17].

The CHIK symptoms are very typical and include fever 
and an intense and abrupt onset of joint pain [2], and 
cases occur generally in the context of an epidemiologi-
cal outbreak. In the course of RA, ankylosing spondyli-
tis (AS) and psoriatic arthritis (PsoA), disease flares are 
usually not accompanied by fever and joint symptoms 
usually occur in the same joints previously afflicted. In 
our study, CHIK-related symptoms were reported to 
affect joints unusually affected by the rheumatic disease 
(e.g., lumbar or dorsal pain was reported by 57.1% of RA 
patients). As in other studies [9, 10, 18], we did not find 
more severe symptoms or post-infectious complications 
of CHIK in patients using biological therapies. However, 
as our study is a survey of surviving patients, the results 
must be interpreted cautiously due to the possibility of 
selection bias.

There are few studies evaluating changes in articu-
lar symptoms caused by CHIKV infection in rheumatic 
patients using bDMARDs, although no previous study 
could adequately compare these patients with those 
exclusively on csDMARDs. Bautista-Vargas et  al. fol-
lowed 6 RA patients who had CHIK [18], 3 of them 
using a bDMARD (etanercept). No patient developed 
extra-articular manifestations, but all of them increased 

Table 2  Description of symptoms of CHIK IgG-positive patients 
who presented manifestations of acute CHIK infection (n = 32)

The definition for significance of bold is p < 0.05
* Pearson Chi-Square test or Fisher’s exact test

CHIK Chikungunya fever, TNF Tumor necrosis factor, csDMARD Conventional 
synthetic disease-modifying antirheumatic drugs, bDMARD Biological disease-
modifying antirheumatic drugs

bDMARD (n = 14) csDMARD-
only 
(n = 18)

p-value*

Acute phase symptoms

Fever 13 (92.9) 18 (100.0) 0.437

Rash 7 (50.0) 9 (50.0) 1.000

Morning Stiffness 10 (71.4) 13 (72.2) 1.000

Fatigue 7 (50.0) 15 (83.3) 0.062

Itching 5 (35.7) 8 (44.4) 0.618

Paraesthesia 4 (28.6) 9 (50.0) 0.221

Lower limb edema 6 (42.9) 11 (61.1) 0.305

Myalgia 7 (50.0) 14 (77.8) 0.142

Arthritis 12 (85.7) 16 (88.9) 1.000

Headache 9 (64.3) 16 (88.9) 0.195

Gastrointestinal symp-
toms

3 (21.4) 06 (33.3) 0.694

Respiratory symptoms 3 (21.4) 04 (22.2) 1.000

Worsening of articular symptoms after the acute phase

None 0 (0.0) 0 (0.0) 0.283

Mild 1 (7.1) 0 (0.0)

Moderate 2 (14.3) 3 (16.7)

Severe 8 (57.1) 7 (38.9)

Very severe 3 (21.4) 8 (44.4)

Persistence of articular 
symptoms for > 3 months

2 (14.2) 10 (55.6) 0.017

Treatment switch 3 (21.4) 11 (61.1) 0.025
Change in corticosteroid 
dose

4 (28.6) 8 (44.4) 0.357
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the usual dose of corticosteroids and 4 patients needed 
to switch or initiate biological therapy or jak inhibitor 
within 6 months due to worsening arthritis [18]. de Brito 
et al. (2016–17, Recife) also evaluated serology (IgG) for 
CHIKV in 186 patients with autoimmune inflammatory 
diseases (RA, AS or PsoA) on treatment with bDMARDs, 
and compared this group with 56 healthy people living 
in the same household as the patients [9]. There were 32 
confirmed cases of CHIK (positive serology plus symp-
toms) among patients and 14 among controls. Persistence 
of musculoskeletal symptoms for more than 3  months 
post-CHIK occurred in 64% of controls and in only 28% 
of patients using bDMARDs (p = 0.021), especially anti-
TNF agents [9]. Another study by Rosario et al. described 
53 cases of CHIK in RA patients on biological therapy 
(monotherapy or in association with csDMARDs) [10]. 
In these patients, polyarthralgia occurred in 96.2% and 
arthritis was present in 47%; however, there was no dif-
ference in symptoms when this group was compared to 
patients with CHIK without concomitant rheumatic dis-
ease [10]. Patients were followed-up over 10 months and, 
during this period, therapy with csDMARD or bDMARD 
did not need to be modified in any patient and no com-
plications occurred [10], corroborating data from our 
study on more favorable post-CHIK evolution in users 
of bDMARDs. In our study, articular symptoms dur-
ing CHIKV infection were not significantly different in 
patients regardless of the use of bDMARDs. However, 
patients on biologics experienced faster recovery from 
joint symptoms and fewer treatment switches, even after 
stratification for possible confounding factors.

Although we found 16.5% of IgM positive serology 
for CHIKV in our sample (collected approximately one 
year after a reported CHIK fever episode), we found no 
association between positive IgM and longer duration 
of joint symptoms or any other symptom. Other studies 
have found similar results. A cohort study in Reunion 
Islands, evaluating healthy subjects after acute Chikun-
gunya infection, demonstrated that 39.7% of the indi-
viduals maintained a positive result for IgM antibodies 
after 18 months with no association with persistent joint 
symptoms [19]. Other studies have also demonstrated 
persistence of positive serum IgM in 17% to 19% [20, 21] 
of healthy subjects for up to 12  months; however, the 
clinical relevance of this finding could not be determined.

Of note, this is the first study to compare the symptoms 
and clinical course of CHIK between rheumatic patients 
treated and not treated with biological therapy. The main 
limitation of our study is the retrospective design, pos-
sibly leading to recall bias, in which some participants 
might not have remembered some symptoms. On the 
other hand, all patients are prospectively followed up 
long before the CHIK outbreak and drug changes and 

serious adverse events are systematically monitored by 
the investigation center and the study’s central coordi-
nation, limiting the possibility of bias. The number of 
confirmed cases of CHIKV infection (n = 32) was small, 
and our study may be underpowered for some analysis. 
Few patients received non-anti-TNF biologics, and so 
separate analysis according to class of bDMARD was not 
possible.

Conclusions
In conclusion, the data from our study suggest that the 
use of bDMARDs is associated with faster recovery 
from joint symptoms and lower risk of treatment switch 
among rheumatic patients infected with CHIKV.
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