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ABSTRACT 
 

Ankylosing spondylitis, also called spine osteoarthritis, radiographic axial spondyloarthritis is a form 
of arthritis which is autoimmune in nature and leads to chronic spine inflammation including 
inflammation of the sacroiliac joint (situated in between the base of the vertebrae and the pelvis) 
leading to permanent disability in which patient will find difficulty in walking as well as breathing (as 
rib cage expands during breathing) and doing daily activities. Currently non-steroidal anti-
inflammatory drugs (NSAIDs) and biological agents, including TNFα inhibitors and IL-17 inhibitors 
are considering as the treatment options. Despite the fact that these medications are available, 
many patients either do not respond well, slowly lose their initial therapeutic response, or 
experience unfavourable side effects, underscoring the need for alternative treatment approaches. 
Tofacitinib which is a janus kinase inhibitor, have more axial penetration than other FDA approved 
drugs for ankylosing spondylitis. As a result, it is crucial in blocking the process of intracellular 
signalling from the receptor to the cellular nucleus and blocks the inflammatory response through a 
novel pathway. In this review, we discuss the role of tofacitinib in axial spondyloarthritis (axSpA) 
and present the findings of current clinical trials of JAKi (tofacitinib, Upadacitinib, and filgotinib) in 
axSpA patients. 
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1. INTRODUCTION 
 
Ankylosing spondylitis (AS), is also called 
radiographic axial spondyloarthritis (axSpA) [1]. It 
is an autoimmune disorder which can be 
characterized by the inflammation and new bone 
formation predominantly in the axial skeleton [2]. 
Additionally, it affects the axial skeleton and is a 
chronic spinal inflammatory illness that can 
seriously impair spinal mobility and lower quality 
of life [3-5]. The incidence of AS varies by area 
and ranges from 0.4 to 15.0 per 100,000 patient 
[6]. Age is a factor in the prevalence of 
ankylosing spondylitis; the second and third 
decades of life are the median ages at which 
people are diagnosed. Ankylosing spondylitis 
(AS) symptoms begin to manifest in over 80% of 
individuals around age 30 or younger [7]. Spinal 
stiffness and a lack of spinal motion are the 
hallmark signs of ankylosing spondylitis [8]. The 
HLA-B27 gene is the main genetic risk factor for 
AS, while other susceptibility genes have also 
been identified. The connective points of 
ligaments, tendons, and capsules on the bone 
known as entheses are most commonly affected 
by the pathology. Three processes can be 
observed at the entheses: inflammation, bone 
loss, and syndesmophyte (spur) formation [9]. In 
addition to physical therapy, several 
pharmacological treatments are advised by the 
Assessment of Spondylarthritis International 
Society (ASAS), the European League against 
Rheumatism, the American College of 
Rheumatology, the Spondylitis Association of 
America, and the Spondyloarthritis Research and 
Treatment Network [10]. For the treatment of 
mild AS, non-steroidal anti-inflammatory drugs 
(NSAIDs) and physical therapy are employed. 
Non-steroidal anti-inflammatory drugs (NSAIDs) 
are recommended as the first line of treatment 
for chronic disease, while biological disease-
modifying antirheumatic drugs (bDMARDs), such 
as tumour necrosis factor inhibitors (TNFi), are 
recommended as a second line of treatment [11]. 
TNF inhibitors (TNFis) have shown 
improvements in AS signs as well as symptoms 
in the patient's function [12]. Not all TNFi-treated 
patients improve clinically enough to be 
considered satisfactory during the treatment. In 
fact, 20- 40 percent of patients do not respond or 
are intolerable to these treatments, and those 
who do, wouldn't experience remission [13]. 
Consequently, there is an unmet need for 
treatments with alternate modes of action to 

regulate and modulate radiographic axSpA [14]. 
Then, Janus kinase inhibitors come into 
existence. The first Janus kinase (JAK) inhibitor, 
or JAKi, to be approved for the treatment of 
adults with active AS is tofacitinib. The 
medication has been cleared for use for those 
who cannot tolerate or are unsusceptible 
adequately to TNF inhibitors (TNFi). Immune 
responses may be modulated by tofacitinib and 
also either reduces or prevents the inflammation 
[15]. In terms of cellular contexts, tofacitinib 
primarily suppresses signalling through pairs of 
JAK2 with functional selectivity over JAK3 and/or 
JAK1 signalling [16–18]. This has an impact on 
IL-17, IL-21, and IL-23 signalling, which have 
been linked to AS pathophysiology. Numerous 
investigations have unequivocally shown that 
cytokines and disease activity in AS are 
correlated, despite the fact that the origin of AS is 
still unknown. In fact, it is believed that pathways 
involving the vascular endothelial growth factor, 
soluble Interleukin-2 (IL-2) receptor, interleukin-6 
(IL-6), interleukin-17 (IL-17), macrophage colony-
stimulating factor and transforming growth factor 
beta-1 play a significant role in the evolution of 
AS. Cytokines are protiens which serve as 
soluble mediators between immune cells and 
pro- and anti-inflammatory pathways to trigger 
particular immune responses. IL-6 is a pleiotropic 
cytokine with a key role in the control and growth 
of various malignancies. Additionally, it plays a 
role in the regulation of metabolism, bone 
metabolism, regeneration, and brain functions, 
as well as both pro- and anti-inflammatory 
pathways. In addition to these biological 
functions, IL-6 also exhibits homeostatic and 
anti-inflammatory characteristics in inflammation 
linked to obesity and during exercise. Numerous 
cell types secrete IL-6, with monocytes, 
fibroblasts, and endothelial cells serving as its 
primary producers. IL-17 stimulates the 
production of pro-inflammatory cytokines, 
drawing neutrophils and macrophages to areas 
of inflammation, and is crucial for host defence 
against bacterial and fungal pathogens. Mast 
cells, neutrophils, and lymphoid tissue inducer-
like cells are the primary producers of IL-17. 
Neutrophils that are infiltrated by AS produce IL-
17, and AS patients frequently have higher levels 
of IL-17 in their synovial fluid. Although IL6 and 
IL-17 role is suspected in the pathogenesis of 
AS, the clinical relevance of their serum levels 
and its implications to AS pathology continues to 
be hotly debated [19-21] and IL-17 antibodies 
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have proven effective in treating AS [22]. 
Additionally, TNFi is effective in the treatment of 
active AS, and tofacitinib has decreased serum 
levels of TNF9 [15]. Inflammatory conditions like 
psoriasis, inflammatory bowel disease, and 
uveitis are also extra-articular symptoms of AS 
[23].  
 

2. DISCUSSION 
 
Sacroiliac joints (SIJ) and the spine are the two 
primary areas of the axial skeleton that are 
affected by axial spondyloarthritis (axSpA).There 
are two categories of biologics that are available 
and authorised for the treatment of r-axSpA and 
Nr-axSpA: IL-17 inhibitors (IL-17i) and TNF 
inhibitors (TNFi). Some people are intolerant to 
these medicines and may have infections and 
other unfavourable side effects [24,25]. Due to 
these factors, axSpA patients need alternate 
medications with different mechanism of action. 
So, JAK inhibitors are the alternative treatment 
for AS. The signalling of pro- and anti-
inflammatory cytokines is primarily mediated by 
the molecules of Janus kinase (JAK), signal 
transducer and activator of transcription 
(STAT).TNF and IL-17 are two cytokines that are 
involved in the pathophysiology of axSpA. JAK is 
partially responsible for controlling the IL-23/IL17 
pathway i.e., an important component of SpA 
immunological responses. As a result, JAK 
inhibitors (JAKi) might be a new class of 
medications for the treatment of axSpA.Three 
JAKi (tofacitinib, filgotinib and upadacitinib,) for 
axSpA have been studied, out of three, only 
upadacitinib and tofacitinib have received 
approval for the therapy of AS so far [22]. 
 
Atul Deodhar, Paula Sliwinska-Stanczyk, Huji Xu 
et al in a study named" A phase III study of 
tofacitinib for the treatment of ankylosing 
spondylitis". It's a randomised, double-blind, 
placebo-controlled study. Additionally, it 
demonstrates that tofacitinib 5mg twice daily 
produces a quick, long-lasting, and clinically 
significant response in individuals with active AS 
who are resistant to NSAIDs with no additional 
possible safety hazards. This shows that 
tofacitinib treatment for people with active AS 
has a favourable benefit-risk ratio [29]. 
 
Tofacitinib is an effective treatment for 
ankylosing spondylitis, according to research by 
Désirée van der Heijde, Atul Deodhar, James C. 
Wei, et al. Clinical studies have demonstrated 
that tofacitinib doses of 5 and 10 mg twice daily 
are more clinically effective than placebo at 

lowering signs and symptoms. Phase II's 16-
week objectives are that the study will be 
randomised, placebo-controlled, and dose-
ranging [22]. 
 
A study on the efficacy of tofacitinib in lowering 
pain in individuals with rheumatoid arthritis (RA), 
psoriatic arthritis (PsA), or ankylosing spondylitis 
(AS) was undertaken by Alexis Ogdie, Kurt de 
Vlam, Iain B. McInnes, Philip J. Mease, et al. 
Tofacitinib helps patients with inflammatory 
rheumatic musculoskeletal illnesses such as 
rheumatoid arthritis (RA), psoriatic arthritis (PsA), 
and ankylosing spondylitis (AS) manage pain 
quickly and effectively [26]. 
 
Young Ho Lee's research Secukinumab and 
Janus kinase inhibitors' relative effectiveness 
and safety in treating patients with active 
ankylosing spondylitis. Both a systematic review 
and a meta-analysis were performed. It deals 
with people who have active AS and who did not 
respond well to TNF inhibitors and NSAIDs. As a 
result, tofacitinib 5 mg is the most effective 
medication, while secukinumab 150 mg and JAK 
inhibitors work best together [28]. 
 
De'sire'e van der Heijde and others, Walter P. 
Tofacitinib is linked to a minimally significant 
decrease in axial MRI inflammation in people 
with ankylosing spondylitis, according to a study 
titled. On MRI of the spine in the 12th week, 
around one-third of AS patients taking tofacitinib 
have a clinically meaningful reduction in 
inflammation. The Patients who achieved the 
MIC of inflammation on MRI have a greater 
clinical response [26]. 
 
"Efficacy and safety of Janus kinase inhibitors in 
patients with ankylosing spondylitis," A detailed 
analysis and meta-analysis were carried out by 
Shu Li, Fen Li, Ni Mao, and others. The JAK 
inhibitors pacritinib, peficitinib, ruxolitinib, 
tofacitinib, and upadacitinib have been shown to 
have satisfactory efficacy in lowering disease 
activity and also in improving the patient's 
physical function, mental well-being, and social 
involvement. The results of this meta-analysis 
provide strong evidence in favour of JAK 
inhibitors as a viable therapeutic strategy for 
those with active AS [27]. Eric Toussirot said in a 
paper titled "The Use of Janus Kinase Inhibitors 
in Axial Spondyloarthritis" that JAKi clinical 
investigations in axSpA patients "produced 
positive outcomes in significant clinical aspects 
of the illness, with acceptable safety profile." As 
a result, JAKi may be considered while treating 
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axSpA. Currently, EMA has authorised tofacitinib 
for the treatment of axSpA in various nations, 
while upadacitinib is licenced for the treatment of 
r-axSpA [23]. 
 

3. CONCLUSION 
 

The immune-mediated inflammatory disorder 
ankylosing spondylitis, also known as 
radiographic axial spondyloarthritis, most 
frequently affects the spine, particularly the 
sacroiliac joints. NSAIDs, TNFi, and IL-17i are 
some of the current ankylosing spondylitis 
treatments available. Adults with active 
ankylosing spondylitis can be effectively treated 
with JAK inhibitors, a novel class of medication. 
Tofacitinib (JAK Inhibitor) has been 
demonstrated to be efficient in both phase II and 
phase III trials for the treatment of ankylosing 
spondylitis, despite not having been directly 
compared to alternative medications. The ORAL 
Surveillance research demonstrated that 
tofacitinib was inferior to TNFi when comparing 
adverse events, although these trials did not 
demonstrate any appreciable difference from 
placebo in terms of safety. Tofacitinib is therefore 
an effective alternative for treating AS, but it will 
be crucial to make decisions about risks and 
benefits together. The study concludes that 
NSAIDs and TNF inhibitor therapy are the 
available treatments for patients with AS. Even 
though, the percentage of the patient's success 
is substantial, not every patient responds to 
them, and some are intolerable. As a result, AS 
sufferers have a clear unmet need for treatment. 
In such cases, Tofacitinib -januse kinase inhibitor 
is the best option in treating ankylosing 
spondylitis patients. 
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