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Abstract

Background: Chikungunya fever is a re-emerging viral disease caused by chikungunya virus
(CHIKV). The disease is generally self-limiting. Most symptoms disappear within few weeks,
but severe forms lead to chronic arthralgia/arthritis which may persist for months or years later.
Objectives: The aim of this study was to evaluate the expression of pro-inflammatory cytokines,
chemokines, anti-inflammatory cytokines, and some enzymes to predict the association of these
factors with chronic arthritis during 55-60 months of CHIKYV infection.

Methods: 89 patients who were diagnosed or suspected as having CHIKV infection during
massive outbreak of CHIKV in 2008-2009 from Southern Thailand and still have joint pain or
arthritis (chronic CHIKYV arthritis) were interviewed for disease manifestations and blood
samples were collected for Anti -CHIKV IgM antibodies study (indirect immunofluorescence)
and cytokines assays (enzyme linked immunosorbent assay).

Results:

Disease manifestations of CHICKYV arthritis patients: Of the 89 patients who still had joint
symptoms, most had joints pain (77.5%) or joints stiffness (38.2%) in the morning. Only 21.3%
experienced joint swollen occasionally. And 21.3% have muscle pain with mild to moderate
pain. Their joint symptoms occurred both in a fluctuating and persistent manner with moderate
pain. The main joint affected were mainly the fingers (71.9%) and wrist (50.6%), but can also
affect the large joints like knees (50.6%), ankles (33.7%), elbows 31.5%), hips (24.7%) and
shoulders (21.3%). Most of them had polyarthralgia (80.9%) with symmetrical joint involvement
(98.9%). Furthermore, there are 2 cases (2.2%) with severe depression, 2 cases (2.2%) with
severe weight loss, and 4 cases (4.5%) with severe hair loss. Interestingly, patients with these
symptoms were mainly of < 60 years-old (88.8%).

Anti —CHIKYV IgM antibodies: Of the 112 patients suspected infected with CHICKV, ninety eight
(98) cases (87.5%) were positive for anti-CHIKV IgM antibody. The persistence of anti-CHIKV
IgM antibody could be detected in both chronic CHICKYV arthritis and recovery group.

Level of cytokines in serum: There was significant increase in IFN-y, TNF-a, IL-6, IL-8, MCP-1,
MMP-1, and MMP-3 in chronic CHIKYV arthritis patients compared to healthy controls. There
was significant increase in IFN-y, IL-6, MMP-1, MMP-3 in chronic CHIKYV arthritis patients
compared to recovery group. And there was significant increase in TNF-a, IL-8, MCP-1 in



recovery group compared to healthy control. However, IL-1p, and TGF-f tended to increase in
chronic CHIKYV arthritis patients. There was no difference in IL-1p, IL-4, IL-10, IL-12, IL-17A,
TGF-B, and RANTES between groups. When compared between active pain and non-active pain
patients, IFN-y, TNF-a, IL-12, MCP-1, and RANTES were elevated in active pain group. And
IL-1p, IL-6, and IL-8 tended to elevated in active pain compared to non-active pain.
Surprisingly, level of TGF-p tended to increase in non-active pain patients.

Conclusions: In conclusion, it is possible that, increase in cytokines, chemokines (IFN-y, TNF-
a, IL-6, IL-8, and MCP-1) could play a significant role in pathogenesis of CHIKV chronic
arthralgia via inflammation cascades and activation of proteinases (MMP-1, and MMP-3).
Increase in IFN-y, TNF-a, MCP-1 (and tend to increase in IL-1pB, IL-6, and IL-8) level in patients
with active pain compared to non-active group supported the contribution of these cytokines to
pathogenesis of arthritis or arthralgia after CHIKV infection.

Key words: Chikungunya virus (CHIKV), chronic arthritis, chronic arthralgia, pro-inflammatory
cytokines, chemokines, anti-inflammatory cytokines, anti-CHIKV antibody,
Matrix metalloproteinase (MMP)
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