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Abstract: The aim of the study was to study the clinical and laboratory efficacy and safety of tofacitinib in patients 
with axial spondyloarthritis (axSpA). 

Material and methods. The study included 40 axSpA patients aged 18 to 55 years who were treated in the 
rheumatology department of the multidisciplinary clinic of the Tashkent state medical university. Based on the 
purpose of the study, the patients were divided into two groups: group 1- 20 patients received tofacitinib 5 mg 1 
tab x 2 times, group 2 – 20 patient received sulfasalazine 500 mg 1 tab x 3 times after meals for 12 weeks.  

Conclusion. After 12 weeks treatment taking tofacitinib 10 mg/day in 2/3 patients and sulfasalazine 1,5 g/day in 
¼ patients with axSpA , the activity of sacroiliitis decreased. The frequency of side effects between tofacitinib and 
sulfasalazine did not differ significantly. 

 

Keywords: Axial spondyloarthritis, janus kinases, cytokine, sulfasalazine, sacroiliitis, tofacitinib. 

 

Introduction: In humans, Janus kinases (JAKs) comprise 
four intracellular tyrosine kinases—JAK1, JAK2, JAK3, 
and TYK2—which play critical roles in mediating signal 
transduction triggered by various cytokines and growth 
factors [1]. When a cytokine binds to its corresponding 
membrane receptor, specific Janus kinases (JAKs) 
interact with the intracellular portion of the receptor. 
This interaction results in phosphorylation of both the 
receptor and the JAKs themselves, which subsequently 
facilitates the recruitment of signal transducer and 
activator of transcription (STAT) proteins. Each 
receptor–JAK pairing typically engages specific STATs, 
which are then phosphorylated, allowing them to 
migrate into the nucleus and regulate the transcription 

of target genes. JAK inhibitors (JAKis), a novel class of 
therapeutics, work by preventing JAK activation, and 
several of these agents are currently in clinical use [2]. 
Several JAK inhibitors, including tofacitinib, baricitinib, 
upadacitinib, filgotinib, and peficitinib, have been 
approved for clinical use in the treatment of rheumatic 
diseases. Unlike conventional biological disease-
modifying antirheumatic drugs (bDMARDs), JAK 
inhibitors are orally administered small-molecule 
agents. They affect multiple cytokine signaling 
pathways through intracellular modulation, enabling 
broad therapeutic effects—sometimes exceeding 
those observed with TNF-alpha inhibitors [3,4]. JAK 
inhibitors have been approved for the treatment of a 
variety of immune mediated conditions (Table 1) [5]. 

Table 1. JAK inhibitors currently approved by the European Medicines Agency for adult 

rheumatic diseases. 

JAK 

inhibitor 

Selectivity Diseases First 

Approval 

in EMA 
RA PsA UC nr-

AxSpA 

AS CD 

Tofacitinib JAK 1,2,3 + + +    2017 

Baricitinib JAK 1,2 +      2017 
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Upadacitinib JAK 1 + + + + + + 2019 

Filgotinib JAK 1 +  +    2020 

RA: Rheumatoid Arthritis; PsA: Psoriatic Arthritis; UC: Ulcerative Colitis; nr-AxSpA: non-radiographic 

Spndyloarthritis; AS: Ankylosing Spondylitis; CD: Crohn’s Disease. 

Spondyloarthritis (SpA) refers to a group of 
interconnected inflammatory disorders primarily 
affecting the spine and peripheral joints, often 
accompanied by a range of extra-articular features. 
Among its subtypes, psoriatic arthritis (PsA) and axial 
spondyloarthritis are the most frequently encountered 
in clinical practice. 

 PsA, a form of inflammatory arthritis, is associated 
with axial skeleton involvement in approximately 20–
50% of cases [6]. Psoriasis is typically present in 
patients with psoriatic arthritis and is often 
accompanied by dactylitis, enthesitis, and nail 
involvement. In contrast, axial spondyloarthritis 
(axSpA) predominantly targets the spine and sacroiliac 
joints, presenting with symptoms such as inflammatory 
back pain and stiffness, particularly in the morning. 
Based on imaging features, axSpA is categorized into 
radiographic and non-radiographic forms. Both PsA and 
axSpA may involve extra-articular complications, 
including uveitis and inflammatory bowel disease [7,8]. 

Axial spondyloarthritis (axSpA) develops through a 
complex interplay of immune-mediated mechanisms 
involving multiple cell types and pro-inflammatory 
cytokines. Innate immune populations—including 
dendritic cells, macrophages, mast cells, innate 
lymphoid cells (ILCs), and mucosal-associated invariant 
T cells (MAITs)—are frequently activated at mucosal 
surfaces such as the gastrointestinal tract. These cells 
can either secrete inflammatory mediators or migrate 
to skeletal sites like the entheses, contributing to local 
inflammation and tissue remodeling [9,10]. Key pro-
inflammatory cytokines—including IFN-γ, IL-6, IL-12, IL-
23, IL-17, and TNF-α—play a central role in driving the 
immunopathogenic mechanisms underlying this 
condition [11,12]. GM-CSF has been implicated in 
promoting both increased myelopoiesis and functional 
activation of neutrophils, processes that may amplify 
inflammatory responses associated with 
spondyloarthritis [13,14]. Cytokines such as IFN-γ, IL-6, 
IL-12, IL-23, and GM-CSF exert their effects via direct 
activation of the JAK-STAT signaling pathway. In 
contrast, the principal effector cytokines in axial 
spondyloarthritis—IL-17 and TNF-α—do not signal 
through JAKs themselves, but are influenced indirectly. 
IL-17, for instance, functions downstream of JAK-
dependent cytokines like IL-23, and the activity of both 
IL-17 and TNF-α may be modulated by other JAK-
activated cytokines within the inflammatory milieu [15-
18]. Evidence from preclinical studies indicates that JAK 

inhibitors may influence the IL-23/IL-17 signaling 
pathway, offering a plausible mechanistic explanation 
for their therapeutic benefits in conditions such as 
psoriatic arthritis and spondyloarthritis [19-20]. 

Although therapeutic advances have improved 
outcomes in axial spondyloarthritis, a considerable 
number of patients either fail to achieve sufficient 
clinical response or experience adverse effects with 
TNF-α or IL-17 inhibitor therapies [21-22]. To address 
the limitations of current biologic therapies in SpA, 
particularly among patients unresponsive to single-
cytokine inhibition, alternative strategies with distinct 
mechanisms are warranted. Targeting multiple 
cytokine pathways simultaneously may enhance 
therapeutic efficacy. Drawing from clinical experience 
in rheumatoid arthritis, JAK inhibition represents a 
promising avenue for broader immunomodulation in 
SpA management [17]. Clinical trial evidence supports 
the efficacy of JAK inhibitors in improving both axial and 
peripheral manifestations of spondyloarthritis, as well 
as extra-articular symptoms, while maintaining a safety 
profile considered acceptable in long-term use. 

The aim of this study is to evaluate the clinical and 
laboratory efficacy and safety of tofacitinib in patients 
with axSpA. 

METHODS 

The study was conducted in the rheumatology 
department of the Multidisciplinary Clinic of Tashkent 
state medical university and included 40 patients aged 
18 to 55 years diagnosed with axial spondyloarthritis 
(axSpA). Providing written informed consent was an 
inclusion criterion for participation. 

All patients met the ASAS criteria for axSpA [23]. 
According to radiographic results, 24 patients (60%) 
showed signs of bilateral sacroiliitis stage II or unilateral 
sacroiliitis stage III–IV [24]; these patients met the 
modified New York criteria for AS. In 16 patients (40%), 
signs of osteitis were observed on magnetic resonance 
imaging (MRI), while no sacroiliitis was detected on X-
rays. All patients had high disease activity of axSpA, 
with a BASDAI score (Bath Ankylosing Spondylitis 
Disease Activity Index) of ≥4. The study included 
patients who had not previously received tofacitinib. 

Based on the purpose of the study, patients were 
divided into two groups: 

Group 1 – 20 patients received tofacitinib 5 mg (1 
tablet, 2 times a day); 

Group 2 – 20 patients received sulfasalazine 500 mg (1 
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tablet, 3 times a day after meals) for 12 weeks. 

Assessment of treatment efficacy and safety. The 
efficacy of treatment was evaluated at weeks 1, 4, and 
12. To assess treatment effectiveness, changes in 
axSpA activity indices were monitored (BASDAI, 
Ankylosing Spondylitis Disease Activity Score – ASDAS), 
along with laboratory parameters, including 
erythrocyte sedimentation rate (ESR) according to 
Westergren and C-reactive protein (CRP) levels, 
measured using high-sensitivity immunophotometric 
methods with Diasis reagents. The number (%) of 
patients who achieved ASAS20, ASAS40, partial 
remission (ASAS), and 50% reduction in the BASDAI 
score (BASDAI50) was calculated. Patient and physician 
satisfaction with treatment was assessed using the 
PASS (Patient Acceptable Symptom State) and PhASS 
(Physician Acceptable Symptom State) indices. 

Safety assessment was carried out at weeks 1, 4, and 

12, taking into account the number of adverse effects 
(AEs), general condition, vital signs (heart rate, 
respiratory rate, blood pressure, etc.), and laboratory 
parameters, including complete blood count, 
urinalysis, total bilirubin and its fractions, aspartate and 
alanine aminotransferases, γ-glutamyl transpeptidase, 
alkaline phosphatase, urea, creatinine, and glucose 
levels. 

Statistical Analysis. The obtained data were 
statistically processed using Microsoft Excel and 
Statistica 6.0 software. The analysis included 
commonly accepted procedures of descriptive statistics 
and non-parametric comparison methods. Each patient 
signed an informed consent form to participate in the 
study. The study was approved by the local ethics 
committee. 

Study Results are presented in Table 2 

Table 2 

Characteristics of the patients participating in the study. 

Indicator Tofacitinib group 

(n=20) 

Sulfasalazine group 

(n=20) 

Age, years 30 (24;38) 33 (23;41) 

Duration of axSpA, years 3.5 ± 2.6 3.6 ± 4.6 

Age at disease onset, years 21.2 ± 3.9 23.3 ± 4.4 

Male/Female 14 / 6 15 / 5 

AS / Early axSpA 11 / 9 12 / 8 

Psoriasis 1 0 

Uveitis 2 1 

Enthesitis 6 5 

Peripheral arthritis 6 6 

Dactylitis 2 2 

The total osteitis activity score (TOAS) in the group of 
patients treated with Tofacitinib decreased from a 
baseline value of 6.3 (3; 9) to 1.5 (0; 4) after 12 weeks 
of treatment (p < 0.0001; n = 20). Reduction in osteitis 
level: In the Tofacitinib group, a significant decrease in 
osteitis on MRI was observed in 18 patients (90%). In 2 
patients (10%), no change was observed, and no cases 
of worsening were recorded. 

Overall Osteitis Activity Score (OOAS): In 20 patients 
who received Sulfasalazine 1500 mg/day for 12 weeks, 
the baseline OOAS was 6.0 (3; 8), which decreased to 
4.5 (2; 7) after 12 weeks (p = 0.08; n = 20). This 
reduction was not statistically significant. Proportion of 
Patients with Decreased Osteitis: MRI showed partial 
reduction in osteitis severity in 12 patients (60%), 
indicating a notable decrease in inflammation. In 5 
patients (25%), no significant changes were detected 
on MRI. In 3 patients (15%), osteitis severity slightly 
increased, or new inflammatory foci appeared. 

Correlation analysis: A Spearman correlation between 
the initial severity of osteitis and the final TOAS showed 
r ≈ 0.78 (p < 0.01). A correlation between the baseline 
ASDAS index and the reduction in osteitis showed r ≈ 
0.68 (p < 0.02). This suggests that patients with higher 
baseline inflammatory activity are more likely to 
respond well to Tofacitinib. No correlation was found 
between other clinical or laboratory parameters and 
the osteitis score. 

Correlation Analysis: The Spearman correlation 
between baseline osteitis severity and final OOAS was 
approximately r ≈ 0.42 (p = 0.07). Between the ASDAS 
index and reduction in OOAS, r ≈ 0.39 (p = 0.09). These 
results suggest a weak association, and no strong 
relationship was found between baseline inflammation 
level and treatment response to Sulfasalazine. 

Among 20 patients who received Tofacitinib 10 mg/day 
(i.e., 5 mg twice daily) for 12 weeks, 13 patients (65%) 
achieved complete resolution of sacroiliac joint osteitis. 
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Complete Resolution of Osteitis: MRI confirmed 
complete resolution of osteitis in only 5 patients (25%) 
in Sulfasalazine group, which is significantly lower 
compared to the 65% in the Tofacitinib group. 

In all patients with ankylosing spondylitis and in 4 
patients with non-radiographic axial spondyloarthritis 
(nr-axSpA), signs of fatty degeneration in the sacroiliac 
joints were present both at the beginning and end of 
the study. 

Among 6 patients who did not have fatty infiltration at 
baseline, 3 patients developed fatty infiltration lesions 
in the areas where osteitis had resolved by the end of 
the study. This indicates structural changes following 
the resolution of inflammation. 

Among patients treated with tofacitinib, four adverse 
events (20%) were observed. Two individuals 
developed dyspeptic symptoms within the first week of 
treatment, which fully resolved following dietary 
adjustments and administration of omeprazole (20 
mg/day). Endoscopic evaluation showed no evidence of 
gastrointestinal mucosal pathology. In another two 
cases, liver transaminase levels rose to approximately 
twice the baseline after two weeks of therapy, but 
normalized after nutritional modifications without 
requiring treatment interruption. At week 12, one 
patient (5%) reported insomnia linked to emotional 
stress, which subsided with short-term sedative use. 
Importantly, no adverse event necessitated 
discontinuation of tofacitinib, and no serious safety 
concerns were identified. 

Structural Changes – Fatty Degeneration: In patients 
receiving sulfasalazine, no evidence of fatty infiltration 
was identified in regions previously affected by osteitis. 
This finding suggests that post-inflammatory structural 
changes were infrequent, potentially due to ongoing 
subclinical inflammation in these areas. 

Adverse Events (AEs): Out of 20 patients treated with 
sulfasalazine, six (30%) reported adverse events. Three 
individuals experienced mild gastrointestinal 
symptoms, including diarrhea and abdominal 
discomfort, which resolved with dietary modifications 
and temporary dose reduction. Two patients 
developed mild allergic skin reactions that responded 
to antihistamines. One patient reported intermittent 
nausea and fatigue; treatment was briefly interrupted 
and successfully resumed. Importantly, none of the 
events led to permanent drug discontinuation, and no 
serious adverse effects were documented. 

CONCLUSION 

Tofacitinib (10 mg/day) for 12 weeks resolved sacroiliac 
osteitis in 65% of ax-SpA patients vs. 25% with 
Sulfasalazine (1500 mg/day). Only Tofacitinib showed 

statistically significant improvement (p < 0.01). Both 
drugs had mild side effects in ~25–30% of patients. 
Tofacitinib demonstrated superior efficacy and 
tolerability in early ax-SpA. 
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