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Background and Purpose: The effect of Iguratimod in the treatment of rheumatoid arthritis was confirmed in past studies. In terms of the mechanism of the effect and clinical application experience, Iguratimod has a potential value in the treatment of spondyloarthritis (SpA). This study evaluated the efficacy and safety of Iguratimod on active SpA.

Methods: Subjects with active SpA were enrolled and randomly divided into two groups at a ratio of 1:2 (placebo vs. Iguratimod). On the basis of non-steroidal anti-inflammatory drugs, combined treatment with Iguratimod or placebo, followed by follow-up every 4 weeks for 24 weeks. The primary efficacy endpoint was to evaluate the alleviation rate of ASAS20; the important improvement of ASDAS and the efficacy of spinal mobility, physical function and quality of life at the 24th week.

Results: A total of 48 cases in the Iguratimod group and 25 cases in the placebo group were included in the final analysis. On the 24th week, the percentage of responders to ASAS20 (80 vs. 44%) and ASAS40 (56 vs. 20%) treated with Iguratimod were significantly higher than that in the placebo group (P < 0.05). Twelve cases had gastrointestinal discomfort, of which eight were in the Iguratimod group (16.7%, one case withdrew from the study due to diarrhoea) and four were in the placebo group (16.0%). No significant difference was found between the two groups (P < 0.05). Three cases of elevated transaminase were observed in the Iguratimod group and none in the placebo group, with no significant difference (P < 0.05).

Conclusion: Iguratimod could significantly reduce the symptoms and signs of patients with active SpA. It could improve the physical function and quality of life of these patients and the overall safety and tolerance are good.
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HIGHLIGHTS

- The efficacy of Iguratimod in the treatment of rheumatoid arthritis was confirmed. This study proved that the drug could be used for the treatment of active spondyloarthritis and as a new clinical treatment option.



INTRODUCTION

Spondyloarthritis (SpA) is a group of systemic inflammatory diseases that mainly affect the axial spine, peripheral joints, and entheses, and it could eventually lead to ligament ossification and bony rigidity. It is mainly manifested as enthesitis and synovitis, often invading the spine and large joints of the lower extremities and causing disability; it could also be accompanied by various comorbidities, such as sarcopenia, bone loss, and metabolic abnormalities (1). Ankylosing spondylitis (AS) is the prototype of SpA. Its prevalence in China is ~0.3–0.5%, and it usually develops in adolescence. It is a disease with high incidence and disability. The treatment of SpA can be divided into non-drug therapy and drug therapy (2–4). Non-drug therapy mainly includes disease education, exercise and massage, ultrasound, and hyperthermia (5). Disease education and exercise are the two cornerstones of non-drug therapy. At present, EULAR and ACR recommendations for the management of SpA only recommend non-steroidal anti-inflammatory drugs (NSAIDs), tumour necrosis factor-α inhibitors and fully human IL-17A monoclonal antibodies as approved drugs for the treatment of AS. They have not yet approved other slow-acting drugs to be used for treating AS. Most doctors also use sulfasalazine, methotrexate, and thalidomide to treat AS on the basis of their own clinical experience and with varying curative effects.

Iguratimod, also known as T-614, is a new type of small molecule compound with anti-inflammatory and immunomodulatory effects; It was listed in China (2011) and Japan (2012) for the treatment of rheumatoid arthritis; its safety and effectiveness have been verified in patients with rheumatoid arthritis (6). As Iguratimod could inhibit the production of inflammatory cytokines, such as IL-1 and TNF; block the IL-17 signalling pathway and inhibit cyclooxygenase (7), Iguratimod may be effective in the treatment of SPA/AS. However, no rigorous clinical research exists to confirm this speculation. Therefore, this study aimed to evaluate the efficacy and safety of Iguratimod in patients with active SpA.



METHODS


Research Objects and Design

Patients with active SpA who were diagnosed and treated in our centre from January 2017 to June 2019 were included in this single-centre, randomised, double-blind, placebo-controlled trial (Registration No: ChiCTR-IPR-15006753). Before randomisation was conducted, a 4-week screening period was used to assess eligibility, and then a 24-week treatment was conducted. The eligible patients with SpA filled in the medical record report form and were followed up six times in 24 weeks for pain symptoms, spinal joint function, life function, imaging examination and laboratory examination after Iguratimod administration. The study protocol was approved by the Ethics Committee of the PLA General Hospital (Approval No: S2014-111-01) and all patients signed an informed consent form. For sample-size estimation, this study used the ASAS20 response rate as the main research indicator. In accordance with the literature, the ASAS20 response rates in the control and Iguratimod groups were ~30 and 65%, respectively. In addition, α was set to 0.05, whilst β was set to 0.20. The sample ratio of the control and Iguratimod groups was 1:2, and their calculated sample sizes were n1 = 21 and n2 = 42, respectively, that is, the control group had 21 cases and the Iguratimod group had 42. Considering a 15% drop, the sample size of the control group was set to 25 cases, whilst that of the Iguratimod group was set to 50.



Inclusion and Exclusion Criteria

The inclusion criteria were as follows: subjects aged 18–65 years who met the New York diagnostic criteria for AS revised in 1984 or the 2009 ASAS axial SpA classification criteria and those in the screening and baseline periods. The activity status is defined as meeting at least two of the following three conditions: (1) bath AS disease activity index (BASDAI) score ≥ 4; (2) in the visual analogue scale (VAS), total back pain VAS ≥ 4 cm; and (3) morning stiffness ≥ 1 h (2–4). The exclusion criteria were as follows: patients currently receiving corticosteroid therapy and traditional DMARDs or within 3 months, patients who used various traditional Chinese medicine preparations in the past, with a withdrawal time of < 3 months, patients who used TNFi and anti-IL17; patients with other rheumatic autoimmune diseases other than SpA; patients whose disease was accompanied by any of the following: ALT, AST exceeding 1.5 times the upper limit of normal, serum creatinine greater than the upper limit of normal and WBC < 3 × 109/L or HGB < 85 g/L or PLT < 100 × 109/L; patients with severe cardiovascular, kidney and other important organ, blood and endocrine system diseases, malignant tumours and medical history; pregnant women, lactating women and men, or women planning to conceive in the near future and patients with immunodeficiency, uncontrolled infections, and active gastrointestinal tract disease.



Methods

A total of 75 patients were enrolled and randomly divided into Iguratimod group (50 cases) and controlled group (25 cases), with a ratio of 2:1. By using the block randomisation method, the random number was generated by statistical professionals through the SAS software analysis system to generate a continuous serial number equivalent to the sample size, that is, the drug number. The researcher provided the corresponding drugs for treatment in the order of the subjects' enrolment. One group received NSAIDs + two 25 mg Iguratimod/day of treatment, and the other group received NSAIDs + placebo treatment. In the course of this study, all patients took a stable and sufficient amount of NSAIDs (aximethacin sustained-release capsules or meloxicam tablets). On this basis, a placebo was selected as a control, not only meeting the ethical requirements but also effectively prevented trial bias and systematic errors. Iguratimod was given to the Iguratimod group twice a day at 25 mg each time, whilst the placebo control group received tablets imitating Iguratimod (with no pharmacological effects) twice a day at one tablet each time.



Study Endpoints

Efficacy and safety assessments were conducted during the baseline period and every 4 weeks thereafter until the end of the study. The primary efficacy endpoint was to achieve the percentage of patients achieving the ASAS20 response and a clinically important improvement at 24th week. The ASAS20, ASAS40, partial remission and ASAS5/6 in the ASAS efficacy evaluation are defined as follows: ① patient's global assessment of disease activity (PtGA 0–10 cm VAS), ② night back pain and total back pain (0–10 cm VAS), ③ Bath AS Functional Index (BASFI), ④ inflammatory / morning stiffness (mean question 5 and 6 of the BASDAI), ⑤ CRP (mg/L) and ⑥ spinal mobility [lateral lumbar flexion from Bath AS Metrology Index (BASMI)]. In ASAS20, compared with the baseline data, the improvement of ≥one point in 3 of the 4 domains + No worsening of ≥20% + ≥1 (0–10) in domains. In ASAS40, compared with the baseline data, the improvement of ≥2 points in 3 of 4 domains + No worsening in any domain. The one item that failed to achieve 40% improvement did not deteriorate compared with the baseline. For partial alleviation, ①–④ items score ≤ two points. In ASAS 5/6, compared with the baseline data, the improvement of at least five domains in ①–⑥ is ≥20%. The AS Disease Activity Score (ASDAS) is a recently developed composite measure incorporating questions 2 (neck, back or hip pain), 3 (joint pain/swelling), and 6 (duration of morning stiffness) of the BASDAI, the PtGA, and hs-CRP. Using the ASDAS, patients were categorised into the following disease state categories: inactive (ASDAS score < 1.3), moderate (≥1.3– < 2.1), high (≥2.1– ≤ 3.5), and very high (>3.5). Clinically important improvement was defined as a decrease from baseline in the ASDAS of ≥1.1, and major improvement was defined as a decrease from baseline in the ASDAS of ≥2.0. Safety assessments were conducted at each study visit and included adverse event monitoring and clinical laboratory and vital sign evaluation. SF-36 and ASASHI scorings were performed at the end of 24 weeks of treatment.



Statistical Methods

Consecutive variables were expressed as mean ± SD and category variables were expressed as “n (%)”. For the comparison of baseline consecutive variables between the two groups, independent-sample t test was used when the data obeyed a normal distribution and the homogeneity of variance was satisfied. Otherwise, the Wilcoxon rank sum test was used. The category variables between the two groups was compared using X2 test or Fisher's exact test. The comparison of consecutive variables between the two groups before treatment and at 12 and 24 weeks after treatment was analysed using mixed effect models for repeated-measure design analysis of variance, with Bonferroni method for multiple comparisons. The comparison of category variables between the two groups before treatment and at 12 and 24 weeks after treatment was analysed using generalised estimating equations. The Bonferroni method was used to correct P values for multiple comparisons. All statistical analyses were conducted using SAS software and the difference was considered statistically significant when P < 0.05.




RESULTS


Baseline Characteristics

This study included 75 study subjects, of which two (in the Iguratimod group) were withdrawn from the study and 73 were completed (25 in the control group and 48 in the Iguratimod group), which was in line with the sample requirements of 21 cases in the control group and 42 cases in the Iguratimod group (Figure 1). Tables 1, 2 show the comparison of demographic and medical history data between the two groups. No statistical difference between the two groups was found (P > 0.05).


[image: Figure 1]
FIGURE 1. Patient disposition.



Table 1. Comparison of baseline data between the two groups.
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Table 2. Comparison of effectiveness indicators between the two groups of patients baseline and after 24 weeks treatments (quantitative indicators).
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Comparison of Effectiveness Indicators

ASDAS change trend chart at 0–24 weeks is shown in Figure 2. The ratios of 12 and 24-week disease activity scores were compared to achieve the clinical important and major improvements between the two groups. The results are shown in Figure 3. The clinical important and major improvement rates in the Iguratimod group were higher than those in the control group after 12 and 24 weeks of treatment (P < 0.05). The two groups were compared to determine whether a difference in the proportion of ASAS20, ASAS40, ASAS5/6, and ASAS partial alleviation existed after 12 and 24 weeks. The results are shown in Figure 3. At the end of 24 weeks of treatment, the ASAS20, ASAS40, and ASAS partial alleviation rates in the Iguratimod group were higher than those in the control group (P < 0.05). The changes in BASDAI, BASFI, and BASMI from baseline between the two groups was compared after 12 and 24 weeks of treatment. The results are shown in Table 3. The difference in the improvement of BASDAI and BASFI between the two groups was statistically significant at 12 and 24 weeks (P < 0.05) but that of BASMI was not (P > 0.05). The following parameters were compared between the two groups: night back pain, total back pain after 12 and 24 weeks, the duration of morning stiffness, patient global assessment (PtGA), the physician global assessment (PGA), the number of peripheral swollen joints, the number of peripheral tender joints, tragus to wall distance, lateral flexion, modified Schober's, platelet, erythrocyte sedimentation rate, CRP, and other changes from baseline. The results are shown in Tables 2, 3. At the end of 12 weeks of treatment, the two groups had statistically significant differences from baseline in terms of night back pain, total back pain, the PtGA and the PGA from baseline (P < 0.05). The improvement range of the above indicators in the Iguratimod group was higher than that in the control group. At the end of 24 weeks of treatment, the two groups had statistically significant differences from baseline in terms of night back pain, total back pain, the PtGA, the PGA and CRP (P < 0.05). The improvement range of the above indicators in the Iguratimod group was higher than that in the control group.


[image: Figure 2]
FIGURE 2. ASDAS change trend chart at 0–24 weeks.
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FIGURE 3. Comparison of effectiveness indicators between the two groups of patients after 24 weeks.



Table 3. Comparison of effectiveness changes indicators between the two groups of patients after 12 and 24 weeks treatments (quantitative indicators).
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Comparison of the Quality of Work and Life Between the Two Groups Before Treatment and at the End of 24-Week Follow Up After Treatment

Table 4 and Figures 4, 5 show the comparison results of the SF-36 scores between the two groups before treatment and at the end of 24 weeks of treatment. No statistically significant difference was observed in the eight dimensions of the SF-36 scale between the two groups before treatment (P > 0.05). After 24 weeks of treatment, the differences in scores on the four dimensions of physical pain, general health, energy, emotional function, and mental health were statistically significant (P < 0.05) and the score of the Iguratimod group was higher than that of the control group. Table 4 compares the effects of SPA on work and life between the two groups before treatment and at the end of 24 weeks of treatment. Before treatment, no significant difference was found in the eight items of SF-36 and the total score of ASASHI between the two groups. At the end of 24 weeks of treatment, statistically significant differences were observed in physical pain, mental health, health-related work productivity loss and the impact of health on daily life between the two groups.


Table 4. Comparison of quality-of-life indicators between the two groups before treatment and after 24 weeks of treatment.
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[image: Figure 4]
FIGURE 4. SF-36 radar chart at baseline (0 w).



[image: Figure 5]
FIGURE 5. Radar chart of SF-36 after 24 weeks treatment.




Safety Evaluation

In this study, 12 cases of gastrointestinal discomfort occurred (all mild pain), of which eight (16.7%) were in the Iguratimod group and four (16.0%) belonged to the placebo group. No statistical difference was found between the two groups. For scientific significance, two cases underwent gastroscopy, one case showed superficial gastritis, no obvious ulcers, or bleeding was noted and one case showed gastric mucosa swelling. Three cases of elevated transaminase and one case of diarrhoea were found in the Iguratimod group but not in the placebo group. No significant difference was observed between the two groups. No clinical reports of gastrointestinal bleeding nor perforation were found, even cases of significantly lower or higher blood routine indices nor renal function damage.




DISCUSSION

Previous studies have found that TNF-α is closely related to AS and the IL-17/IL-23 axis may play a key role in the pathogenesis (8, 9) of this disease. TNF-α is an important pro-inflammatory cytokine, a key regulator of leukocyte adhesion molecules and a major stimulator of inflammatory cells. IL-17 is also a pro-inflammatory cytokine that could induce the activation of T cells and macrophages and the production of various pro-inflammatory mediators, such as IL-1, IL-6, and TNF. IL-17 and inflammatory factor TNF-α have a synergistic effect, whilst IL-17 could strengthen the inflammatory effect of TNF-α. Iguratimod is a new type of small molecule compound with anti-inflammatory and immunomodulatory effects. It could alleviate joint damage and immune abnormalities in chronic arthritis and autoimmune diseases; inhibit inflammatory cytokines (IL-1, IL-6, IL-8, and TNF) production; block the IL-17 signalling pathway and inhibit lymphocyte proliferation and immunoglobulin production (10). In terms of clinical manifestations, Iguratimod could significantly reduce the levels of ESR, C-reactive protein, immunoglobulin, IL-1, IL-6, TNF and other inflammation diagnostic parameters (7, 11). Moreover, in clinical studies, the safety and effectiveness of Iguratimod have been verified in patients with rheumatoid arthritis (12–14). However, strong evidence to support its use in patients with SpA is still lacking.

According to the knowledge of the authors, this trial is the first randomised, controlled trial to evaluate the efficacy and safety of Iguratimod on active SpA. The results showed that Iguratimod could improve the symptoms and signs of active spondylitis, thus providing evidence for the treatment of SpA by Iguratimod. Compared with the placebo, Iguratimod could effectively improve the patients' situation. In addition, Iguratimod was found to be safe and well-tolerated after 24 weeks of observation.

A prospective case study involving 17 cases of refractory axial SpA in China confirmed that T-614 has a good effect on disease activity and inflammatory markers in patients with active axial SpA who failed NSAIDs. Unlike those in the current study, these patients had poor tolerance to T-614. Eight (47%) patients discontinued the drug due to side effects, most of which were gastrointestinal diseases (15). Most patients considered in this study were refractory to SpA treatment. The medication was also more complicated; in addition to non-steroidal drugs, other DMARDs may be the main cause of poor tolerance. DMARDs have many adverse effects, amongst which gastrointestinal discomfort is the most common (16, 17). In the present study, eight cases (16.7%) in the Iguratimod group suffered from gastrointestinal discomfort, manifested as mild abdominal pain, and it disappeared after the proton pump inhibitor omeprazole was added. The elevated transaminases in three patients returned to normal after stopping the drug; this finding was consistent with that of other studies (18).



LIMITATIONS

First, this study is a single-centre, small-sample, randomised controlled study. Although it meets the requirements of clinical research, the evidence is relatively weak. Multi-centre, large-sample, randomised controlled studies, and long-term follow up could be carried out in the future to further clarify the efficacy and safety of Iguratimod in patients with active SpA, especially its effects on other systems and organs. Second, due to the short period of the study, the patients were not provided with repeated imaging.



CONCLUSION

Iguratimod has good efficacy and safety in patients with active SpA.
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