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Abstract
Rheumatoid Arthritis (RA) is a chronic inflammatory autoimmune disease characterized by synovitis, infiltrated inflammatory 

cells, cytokine production, and joint destruction. Interleukin-17, proinflammatory cytokine produced by a particular subset of T-cells, 
seems to play a prominent role in the process contributing to synovitis and joint destruction. The role of IL-17 and its inhibitors 
is being considered in the development of precision medicine in RA pathogenesis either as a biological target or as a potential 
biomarker of disease and treatment response.
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Abbreviations

ICAM-1: Intracellular adhesion molecule-1; IFN: Interferon ; IL-1β: 
Interleukin-1 beta ; IL-6: Interleukin-6 ; IL-8: Interleukin-8 ; IL-17: 
Interleukin-17; IL-21: Interleukin-21; IL-23: Interleukin-23; PI3K/
AKT: Phosphoinositide-3-kinase–Protein kinase B; RA: Rheuma-
toid Arthritis; Th1: T Helper Cell Type 1; Th17: T Helper Cells Type 
17; TNF-α: Tumor Necrosis Factor Alpha; TGF-β: Transforming 
Growth Factor Beta.

Introduction 
The Interleukin (IL)-17 cytokine family consists of six members 

(from IL-17A to IL-17F) produced by different cell types and in 
different tissues [1]. IL-17 –and specifically IL-17A– is directly in-
volved in early induction and late chronic stages in several inflam-
matory diseases. Thus, it has been demonstrated that IL-17 is a 
key player in psoriasis through its effects on keratinocytes [2], and 
induces changes in the rheumatoid synovium that leads to synovi-
tis and perpetuation of local inflammation in rheumatoid arthritis 
(RA) [3]. Additionally, IL-17 acts locally on synoviocytes and osteo-
blasts contributing to synovitis and joint destruction [4,5].

Synovial tissue fibroblasts and infiltrated macrophages pro-
duce proinflammatory cytokines such as tumour necrosis factor-α 
(TNF-α), IL-1β, IL-6 in RA joints [6]. CD4+ T-cells subtype –T helper 

cell type 1 (Th1)– produce interferon (IFN), while CD4+CD45RO+ 
memory T-cells subset –type 17 (Th17) cells [7]–produces IL-17. 
These T-cell subtypes are infiltrated immune cells present in the 
RA synovium. 

Both cytokines –IFN and IL-17– have an additive effect on RA 
synoviocytes to induce IL-6, and to increase intracellular adhesion 
molecule-1 (ICAM-1), IL-6 and IL-8 in other cell types [8,9]. TGF-β 
and at least one other proinflammatory cytokine –IL-1β, IL-6, IL-
21 and IL-23– are required for the differentiation of naïve T-cells 
into Th17 cells [10,11]. The interaction between Th17 cells and 
synoviocytes leads to production of IL-17, which helps to perpetu-
ate chronic inflammation. IL-17 stimulates the production of IL-1 
and TNF-α in macrophages, and enhances IL-1-mediated IL-6 pro-
duction in RA synoviocytes tissue fibroblasts. In any case, the key 
role of IL-17 seems to be due to its synergistic effect with TNF-α 
and IL-1β. 

In the synovium, characterized by hyperplasia of synovial lining 
cells due to excessive proliferation of synoviocytes and apoptosis 
resistance, IL-17 up-regulates anti-apoptotic and down-regulates 
pro-apoptotic genes [12,13]. Neoangiogenesis and activation of au-
tophagy are crucial events in the development of the pannus in RA 
[14], also influenced by IL-17.
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In vitro and in vivo experiments have identified IL-17 as a pro-
inflammatory cytokine involved in both early and late stages of 
several auto-immune and inflammatory diseases and a key con-
tributor to their pathogenesis [8]. 

Recent studies revealed that IL-17 can intensify and perpetuate 
inflammation by promoting angiogenesis and recruiting inflamma-
tory cells to the RA joint, resulting in recruitment of neutrophils 
and monocytes, in acute phase and chronic phase, respectively, and 
through its effects on synoviocytes and osteoblasts contributes to 
synovitis and joint destruction [4,8,15,16]. It has also been shown 
that IL-17 induces endothelial chemotaxis [17] –via proangiogenic 
factors– involving the PI3K/AKT pathway [16], and monocyte mi-
gration through activation of p38 MAPK pathway [18].

Positive results have encouraged the development of biologics 
to target this cytokine. Despite the clear importance of IL-17, in RA, 
there are conflicting results when targeting this cytokine due to pa-
tient heterogeneity and mediators that participate in regulating IL-
17 function [19-22]. The focal point of research is now to identify 
the patients that could benefit from IL-17 targeted therapies in RA, 
and to develop predictive biomarkers of response, leaning towards 
new approaches in precision medicine for the management of RA 
[5,23]. 

Precision medicine 

Taking into account the information about IL-17A, this cytokine 
seems to play a key role in the RA pathogenic process [2] –IL-17A 
is higher in RA patients and its levels are correlated with destruc-
tion, whereas anti-IL-17 antibodies and immune complexes are 
elevated in non-destructive RA–, and is currently been considered 
for possible use as both, a biological target and a biomarker poten-
tially useful to identify patients with an IL-17 driven disease that 
could respond better to IL-17 inhibitors. 

The role of IL-17 and its inhibitors is being considered in the 
development of precision medicine in RA pathogenesis. The results 
are however somehow disappointing. So far, it has been shown that 
inhibitors of IL-17A have beneficial effects in psoriatic arthritis and 
active ankylosing spondylitis patients [21,22], but not so much in 
other joint diseases such as RA where some conflicting results –in-
cluding a wide range of heterogenic outcomes– have been found. 

Nonetheless, studies have shown that both the inhibition of 
Th-17 differentiation or IL-17 function considerably improves the 
pathogenesis of experimental arthritis models. On the other hand, 
neutralizing with anti-IL-17 or treatments aimed to block IL-6 have 

exposed an improvement of RA symptoms. These results point to 
anti-IL-17 therapy as a possible treatment for patients that do not 
respond to anti-TNF-α therapy.

To this point, clinical studies have shown the highly heterogenic 
and not statistically significant benefit of secukinumab (anti-IL-
17A) and ixekizumab (anti-IL-17A) in RA patients, while brodalum-
ab (anti-IL-17RA) is not effective in achieving 20% improvement in 
the number of tender and swollen joints [20-22,24].

A high variability of IL-17A, IL-17F and their receptor expres-
sion in RA synovitis, or low IL-17 levels in some patients [25] could 
be factors responsible for the contradictory results. Thus, a poten-
tial better treatment could be considering a dual inhibition with bi-
specific antibodies against TNFα and IL-17A in order to prevent the 
synergistic interaction and effects in RA [4,15,26]. 

Meanwhile, researchers are focused on developing predictive 
biomarkers of response to IL-17 inhibitors such as cell-based bio-
assay detecting bioactive IL-17A or differential RA patients’ expres-
sion of IL-17 in synovial tissue.

Conclusion
Despite inconclusive or conflicting results, studies are focused 

on targeting IL-17 to improve the outcomes of RA, as well as the 
use of IL-17 as a possible biomarker of disease and response to 
treatments. Although promising results have been found in other 
inflammatory pathologies, further research has to be done in RA.
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