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Abstract

Chikungunya virus (CHIKV) is a single-stranded RNA virus belonging to the family Togaviridae 
and genus Alphavirus, that causes an acute febrile illness, chikungunya fever, transmitted to 

humans by Aedes species mosquitoes. During acute illness, patients have high fever, 

polyarthralgias/polyarthritis, maculopapular rash, headache, and myalgia that lasts for days to 

weeks. Following resolution of acute infection, a significant proportion of patients develop chronic 

chikungunya arthritis that can resemble rheumatoid arthritis. In this review, we first consider the 

historical background of infectious causes of inflammatory arthritis, and then the pathogenic and 

clinical manifestations of chronic chikungunya arthritis as an rheumatoid arthritis mimic. We 

believe that chronic chikungunya arthritis may be a post-infectious, inflammatory process and that 

an understanding of the parallels and differences between chronic chikungunya arthritis and 

rheumatoid arthritis may offer insights into better diagnosis and treatment of both diseases.
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Introduction

Chikungunya fever is caused by the chikungunya virus (CHIKV), an arbovirus transmitted 

by Aedes species mosquitoes. First isolated in 1952 in Tanzania, CHIKV has caused 

intermittent outbreaks in Africa, Asia, the Indian Ocean islands, and in southern Europe. In 

2013, CHIKV spread to the Western Hemisphere. 46 countries and territories have 

documented local transmission with 1.7 million cases reported [1]. At the present time, it is 

estimated that 39% of the world’s population lives in countries endemic for CHIKV and are 

at risk for infection. [2]

Acute chikungunya fever is characterized by the abrupt onset of high fever, disabling 

polyarthritis, and maculopapular rash associated with other symptoms including headache, 

myalgia, nausea, and vomiting [3]. Chikungunya fever occurs in widespread epidemics and 

is defined by (1) a history of acute febrile arthralgia (acute attack) with duration ≥ 48 hours 

and (2) positive anti-CHIKV specific immunoglobulin M; or (3) RNA virus by reverse 

transcriptase polymerase chain reaction; or (4) post-exposure anti-CHIKV specific 

immunoglobulin G positive serologic test detected by ELISA [4].

Although chikungunya fever resolves within 5–14 days in the majority of patients, [5] more 

than 40% develop arthritic manifestations lasting more than 3 months after the acute illness. 

Rheumatic features include symmetrical polyarthritis often affecting the hands and feet 

similar to rheumatoid arthritis, non-specific arthralgias consistent with post-viral arthritis, or 

asymmetric oligo or mono arthritis similar to seronegative spondyloarthritis. Post-viral 

polyarthralgia, fibromyalgia, chronic joint pain, adhesive capsulitis, and plantar fasciitis can 

also occur [6,7,8]. When these arthritic manifestations last more than 3 months following the 

onset of chikungunya fever, the illness can be called chronic chikungunya arthritis [9].

During acute chikungunya fever, patients have viremia and an interferon response consistent 

with an acute viral infection [4]. Treatment during this phase includes supportive care, short-

term opioid analgesics, paracetamol/acetaminophen, and non-steroidal anti-inflammatory 

drugs (NSAIDs). The mechanism by which the disease transitions in some but not all 

patients to chronic chikungunya arthritis is uncertain. Since studies suggest similarities with 

rheumatoid arthritis in regards to clinical features and cytokine expression, patients who 

develop chronic rheumatic symptoms have been treated with NSAIDs, corticosteroids, 

chloroquine, hydroxychloroquine, methotrexate, sulfasalazine, and/or biological agents such 

as etanercept or abatacept with some evidence of efficacy [9,10,12,13,14,15].

In this review, we consider the historical background of infectious causes of inflammatory 

arthritis, the clinical manifestations of chronic chikungunya arthritis as an rheumatoid 

arthritis mimic, and compare the pathogenesis of chronic chikungunya arthritis with 

rheumatoid arthritis. We also compare the burden of chronic chikungunya arthritis with 

rheumatoid arthritis on patient quality of life. Our goal is to stimulate further studies on 

pathogenesis and treatment of chronic chikungunya arthritis, to improve outcomes in the 

same way that rheumatoid arthritis treatment has progressed. Over the past quarter century, 

chronic chikungunya arthritis has emerged as an important viral infection causing 
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debilitating chronic rheumatic disease throughout the world. There is an urgent need to 

advance the recognition and management of chronic chikungunya arthritis.

Viral causes of arthritis

Many viruses cause arthritis, including parvovirus B19, rubella virus, alphaviruses including 

chikungunya, o’nyong-nyong, Mayaro, Sindbis, Okelbo, Barmah Forest, and Ross River 

virus, hepatitis C virus, human T-cell lymphotropic virus type I, and human 

immunodeficiency virus [16,17,18].

Several mechanisms by which viruses have been implicated in the etiopathogenesis of 

rheumatic diseases have been investigated. One involves molecular mimicry between host 

antigens and viral proteins. This may lead to loss of immune tolerance and cause arthritis as 

a consequence of cytokine signaling and upregulation of other pro-inflammatory factors 

[19], such as IL-1, IL-6, and TNF-α. Alternatively, viral infection of genetically-susceptible 

hosts can cause T and B cell dysfunction, resulting in autoimmunity [16]. For example, in 

human immunodeficiency virus −1 infection, secretion of T helper type 1 (Th1) cytokines, 

interleukin 2 (IL-2), interferon γ (IFN-γ), and IL-12, which are required for maintenance of 

classical T cell mediated immunity, is decreased while production of Th2 cytokines, in 

particular IL-4, IL-5, IL-6, and IL-10, promoting B cell function, is increased similar to 

postulated mechanisms of autoimmunity in systemic lupus erythematosus [20,21].

In addition, it is hypothesized that viruses may cause or exacerbate pre-existing rheumatic 

disease more generally. For example, parvovirus B19 infection can mimic systemic lupus 

erythematosus clinically and could play a role in disease pathogenesis [22]. Similarly, 

hepatitis C virus infection may share common clinical and serologic features with systemic 

lupus erythematosus, polyarteritis nodosa, sarcoidosis, and Sjögren’s syndrome, imitating 

those diseases. Extrahepatic manifestations of hepatitis C virus such as arthralgia, myalgia, 

sicca syndrome, and antinuclear antibody (ANA) positivity can mimic systemic lupus 

erythematosus [23]. Rarely, hepatitis C virus infected patients develop scleroderma and 

inflammatory myositis [17]. Infection by human T-cell lymphotropic virus type-I has been 

associated with polymyositis and Sjögren’s syndrome [24]. Many studies have linked 

Epstein-Barr virus to the development of systemic lupus erythematosus, rheumatoid arthritis, 

and Sjögren’s syndrome, in part because several immune escape mechanisms and 

immunomodulatory proteins have been described for Epstein-Barr virus [25].

Viral infections and rheumatoid arthritis pathogenesis

Several viruses and their products, including Epstein-Barr virus, cytomegalovirus, human 

immunodeficiency virus, human T-cell lymphotropic virus type I, alphaviruses, and 

flaviviruses, have been implicated in the pathogenesis of rheumatoid arthritis, possibly 

through molecular mimicry (Table 1) [26,27]. During infection, the formation of immune 

complexes may trigger the induction of rheumatoid factor, a high-affinity autoantibody 

against the Fc portion of immunoglobulin, which is implicated in rheumatoid arthritis 

pathogenesis [28]. In this hypothesis, viral antigens bear structural similarity to self-antigens 

(i.e., similar epitopes). As a result, an immune response to pathogens could lead to cross 

reactivity with self-antigens. The similarity of pathogen and self-antigen structures is a 
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widespread phenomenon, as in the case of Coxsackie B4 virus in type I diabetes and the 

encephalomyocarditis virus in autoimmune myositis [29].

Another mechanism by which viral infections could potentiate rheumatoid arthritis is 

through epitope spreading, in which the immune cell response extends beyond the original 

epitope, optimizing the protection against newly encountered pathogens and assisting in 

clearing inflammatory sites of damaged endogenous proteins of the body’s own tissues [30]. 

Under abnormal circumstances, such as in rheumatoid arthritis, epitope spreading could lead 

to the development of an autoimmune response to the epitopes themselves.

One study proposed that cytomegalovirus -specific CD8+ T cells may contribute to tissue-

induced rheumatoid arthritis inflammation by local release of proinflammatory cytokines 

[31,32]. T cells are implicated in the pathogenesis of rheumatoid arthritis with associated T 

cell clonal expansion and increased CD4+ CD28− T cell populations in rheumatoid arthritis 

patients [32].

Since almost everyone has repeated viral infections, but most people do not develop 

autoreactive diseases, other factors, particularly genetic susceptibility, must determine the 

risk for virus induced rheumatic disease [33]. For example, Saal et al demonstrated that 

motif-positive HLA-DRB1 QK / RRAA patients who expressed synovial Epstein-Barr virus 

DNA had a significantly higher risk for rheumatoid arthritis than negative controls, 

indicating the possible role of Epstein-Barr virus exposure for rheumatoid arthritis in 

genetically susceptible individuals [34].

Clinical manifestations of chronic chikungunya arthritis as an rheumatoid arthritis mimic

In 55 to 65% of cases, rheumatoid arthritis has an insidious onset over weeks to months [35]. 

Initial symptoms may either be systemic or articular. In some patients, fatigue, malaise, 

swollen hands, and diffuse musculoskeletal pain may be the initial symptoms, with the joint 

involvement occurring later. Morning stiffness is a cardinal symptom of rheumatoid arthritis 

that can appear even before synovitis and may be related to the accumulation of edema 

within inflamed tissues during sleep [36].

The most commonly involved joints initially in rheumatoid arthritis are the 

metacarpophalangeal joints, the proximal interphalangeal joints, the metatarsophalangeal 

joints, and the wrists [36,37]. Initial laboratory tests can show thrombocytosis, mild 

normochromic anemia, ESR ≥ 30 mm/ hour, elevated C-reactive protein level, positive RF 

test (about 70% to 80% of patients) and positive anti-CCP antibodies (50% to 90%) [38].

In many patients, chronic chikungunya arthritis mimics rheumatoid arthritis clinically. Some 

studies report patients with chronic chikungunya arthritis whose clinical features are so 

similar to rheumatoid arthritis that they meet the 2010 American College of Rheumatology 

(ACR) diagnostic criteria for rheumatoid arthritis [7,8,9]. As in rheumatoid arthritis, most 

patients with chronic chikungunya arthritis are middle-aged and are women [6]. Commonly 

affected joints include the metacarpophalangeal, proximal interphalangeal, and wrist joints 

as well as the knees and ankles in a symmetric, polyarticular pattern [6,9]. Joint edema, 

bursitis, and tendonitis may occur [39]. Fatigue, insomnia, myalgias, morning stiffness, 
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memory or concentration problems, and asthenia or depression may occur as in rheumatoid 

arthritis patients with co-existing fibromyalgia [9,40,41] In one study, most patients (90%) 

reported symmetrical joint involvement, 63% had joint swelling, and 39% had chronic 

myalgias [41]. Inflammatory markers such as ESR and CRP are usually elevated in patients 

with chronic musculoskeletal symptoms, and some patients develop radiographic evidence 

of joint damage [8]. MRI findings shared between these diseases include joint effusions, 

bony erosions, marrow edema, synovial thickening, tendinitis, and tenosynovitis [42]. In 

addition to these clinical similarities, a minority of chronic chikungunya arthritis patients 

have positive rheumatoid factor [6] and less commonly positive anti-cyclic citrullinated 

peptide antibody test results [7,8].

Similarities in the pathogenesis of rheumatoid arthritis and chronic chikungunya arthritis

As in rheumatoid arthritis, the pathogenesis of chronic chikungunya arthritis is not well 

understood, but both diseases may involve similar mechanisms. For example, in some 

studies, chronic chikungunya arthritis has been associated with high circulating levels of 

pro-inflammatory cytokines including IL-6, GM-CSF, IFN-α, and IL-17 [43,44]. IL-6 is 

well-recognized in rheumatoid arthritis joint inflammation and increases the production of 

cartilage-destroying enzymes [43]. In chronic chikungunya arthritis, plasma levels of IL-6 

and GM-CSF have been found to be significantly higher in patients with persistent arthralgia 

compared with those who had recovered [45]. In another study, the cytokine profile in 

chronic chikungunya arthritisincluding IFN-α, IL-5, IL6, IL-10, and particularly IL-7 and 

IL-15, was similar to rheumatoid arthritis [46].

In chronic chikungunya arthritis, increased IL-1β and IL-6 levels and reduced expression of 

the chemokine CCL5 (RANTES) correlate with severe disease [46]. Jaller Raad et al 
observed increased levels of IL-6, IL-8, IL-17, and IFN-γ in 95% of patients with 

chikungunya arthritis [47]. The profile of elevated levels of cytokines such as IL-1β, TNF, 

IL-6, and IL-17 during chronic chikungunya arthritis resembles that observed in rheumatoid 

arthritis [27,33]

An important issue in both rheumatoid arthritis and chronic chikungunya arthritis is whether 

persistent infection is responsible for chronic rheumatic symptoms. Chang et al did not find 

CHIKV in synovial fluid in chronic chikungunya arthritis patients. This study also did 

demonstrate the cytokine profile in chronic infection mimics rheumatoid arthritis, including 

IFN-α, IL-1β, IL-5, IL-6, IL- 10, IL-7, IL-15, and TNF-α [48].

IL-17 is an important cytokine in both rheumatoid arthritis and chronic chikungunya 

arthritis. IL-17 may drive matrix and bone destruction through stimulation of IL-6, TNF, 

IL-1β, matrix metalloproteinases, and the nuclear activator receptor kB-nuclear activator 

receptor kB ligand (RANKL) system [49]. IL-17R (receptor) activation also induces the 

production of other inflammatory cytokines and chemokines that initiate the recruitment of 

neutrophils, macrophages and lymphocytes, and is important in rheumatoid arthritis 

pathogenesis [49]. In both diseases, IL-6 stimulates RANKL and inhibits osteoprotegerin 

released by osteoblasts [50].
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In genetically susceptible hosts, viral infection may lead to T and B cell dysfunction and 

autoimmunity [51]. Usually, the immune system develops a potent virus specific immune 

response that rapidly eliminates the virus with only minimal self tissue injury. Typically, 

only small amounts of self-antigens, insufficient to induce autoreactive B and T 

lymphocytes, are released and autoimmune disease does not ensue. But in the event that the 

host and the virus share antigenic determinants, viral infection may result in autoimmunity 

as virus-specific cells and antibodies are cross reactive with self-antigens. In this hypothesis, 

an infecting virus is usually eliminated by the host immune response [16]. If there is an 

inefficient antiviral response due to disturbed immune cell function (natural killer cell [NK], 

T cell, B cell, etc.), there may be persistence of the virus and/or chronic arthralgia. To date, 

studies have failed to demonstrate such persistence of CHIKV in synovial fluid [48,52].

Treatment of rheumatoid arthritis and chronic chikungunya arthritis

Similarities in pathogenesis could explain why chronic chikungunya arthritis seems to 

respond to treatments effective in rheumatoid arthritis [7,9,53]. In particular, methotrexate 

(MTX), a mainstay in the treatment of rheumatoid arthritis, has been investigated in chronic 

chikungunya arthritis [9,10,53,54]. MTX inhibits purine and pyrimidine synthesis, 

suppresses transmethylation leading to accumulation of polyamines, and reduces antigen 

dependent T-cell proliferation [55]. In addition, MTX promotes adenosine-mediated 

suppression of inflammation [56]. In rheumatoid arthritis, MTX induces increased 

extracellular adenosine, inhibition of purine and pyrimidine synthesis, and downregulation 

of proinflammatory cytokines [57].

We conducted a systematic review to evaluate the safety and effectiveness of MTX in 

chronic chikungunya arthritis [53]. Among 131 reports, only six met our evaluation criteria. 

These were retrospective, uncontrolled, and unblinded studies. Nonetheless, they suggest 

that MTX may be effective in chronic chikungunya arthritis. In addition, no safety signals 

implicating reactivation of latent viral infection have been reported to date. We also reported 

upon our experience with MTX in 48 Brazilian patients with chronic chikungunya arthritis 

seen over 14.2 ± 4.2 months after disease onset [9]. We assessed pain reduction using a 

visual analog scale (VAS). Following administration of low dose MTX of 9.2 mg ± 3.2 mg 

per week, the mean reductions in pain at 4 and 8 weeks, compared to baseline, were 4.3 ± 

3.0 (p<0.0001) and 4.5 ± 2.6 (p<0.0001) respectively. MTX treatment was well tolerated [9]. 

(Figure 1) We believe that the available studies suggest the need for prospective, blinded, 

randomized evaluation of MTX in chronic chikungunya arthritis treatment.

Conclusion

Over the past two decades, understanding of the immune-mediated pathogenesis of 

rheumatoid arthritis has greatly improved in parallel with treatment advances that have 

significantly benefitted rheumatoid arthritis patients. During this same period, CHIKV 

infection has spread from local African endemic disease to global epidemics, affecting 

millions of individuals [1,3]. At onset, chikungunya virus is a viral infection. But in many 

patients, the disease progresses to chronic chikungunya arthritis, causing chronic pain and 

disability to individual patients [58] and economic harm to vulnerable communities. As 
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described in this review, chronic chikungunya arthritis may be a post-infectious 

inflammatory process with clinical and pathogenic features that mimic rheumatoid arthritis. 

Emerging evidence demonstrates that low dose MTX, a widely available and relatively safe 

disease modifying drug in rheumatoid arthritis, could also be effective in the treatment of 

chronic chikungunya arthritis [9,53,59]. Given the growing disease burden associated with 

chronic chikungunya arthritis, it is important that the pathogenesis and treatment of chronic 

chikungunya arthritis continues to be elucidated. rheumatoid arthritis provides insights into 

future directions for these investigations.
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Clinical Significance

• Chikungunya fever is an arboviruse re-emergent characterized by high fever, 

disabling polyarthritis, and maculopapular rash.

• More than 40% of the infected patients develop arthritic manifestations 

lasting more than 3 months after the acute illness.

• In many patients, chronic chikungunya arthritis mimics rheumatoid arthritis 

clinically and both pathogenesis diseases may involve similar mechanisms.

• Emerging evidence demonstrates that low dose methotrexate could also be 

effective in the treatment of chronic chikungunya arthritis.
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Figure 1. 
Pain scores at W0 and W4 in patients treated with MTX for CCA (as observed data). NRS 

indicates numerical rating scale.
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Table 1.

Viruses implicated in the pathogenesis of rheumatoid arthritis.16–18

Epstein-Barr virus

Hepatitis C virus

Human T cell lymphotropic virus I

Coxsackievirus

Adenovirus

Parvovirus B19

Rubella virus

Cytomegalovirus

Alphaviruses
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Table 2.

Similarities and differences between chronic chikungunya arthritis and rheumatoid arthritis.

Chronic chikungunya arthritis Rheumatoid arthritis

Similarities Presentation: small joint symmetric polyarthritis (most commonly).

Patients: middle-aged females (most commonly affected demographic).

Symptoms: fatigue, arthralgias, arthritis, myalgias, and morning stiffness.

Labs: normochromic anemia; thrombocytosis, and elevated ESR/CRP.

Radiographic: joint effusions, bone erosions, marrow edema, synovitis, tendinitis, and/or tenosynovitis.

Serum cytokine profile: ↑ IL-1β, IL-6, IL-17, and TNF (chronic disease)

Synovial cytokine profile: ↑ IL-1β, IL-6, IL-7, IL-8, IL-10, IL-15, IL-17, GM-CSF, IFN-α, IFN-γ, and TNF (chronic disease)

Disability: can be moderate-to-severe (chronic disease)

Differences Presentation: medium and/or large joint asymmetric mono- or 
oligoarthritis (less commonly).

Signs and Symptoms: memory and concentration problems 
and asthenia/depression can be more predominant than in 
rheumatoid arthritis.

Signs and Symptoms: association with pulmonary 
(interstitial) disease and/or rheumatoid nodules.

Serologies: anti-CHIKV IgM and/or IgG antibodies. Serologies: anti-cyclic citrullinated peptide antibodies (anti-
CCP); rheumatoid factor (RF)

Causative pathogen: chikungunya virus (CHIKV) Causative pathogen(s): Epstein-Barr virus, cytomegalovirus, 
human immunodeficiency virus, human T-cell lymphotropic 
virus type I -, hepatitis C virus, and others (implicated in the 
pathogenesis)

Serum cytokine profile: ↑ IL-1Ra, IL-1β, IL-6, IL-7, IL-8, 
IL-12, IL-15, and IFN-α (during acute arthritis);
↓ CCL5/RANTES (during acute arthritis);
↑ GM-CSF and TNF (during chronic arthritis). Serum cytokine profile:

↑ CCL5/RANTES correlates with disease severity.
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