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Introduction: Palindromic Rheumatism (PR) is a rare form of arthritis
characterized by recurrent episodes of joint and periarticular inflammation.
Given the paucity of established treatment guidelines due to its rarity and
complex pathogenesis, we aimed to analyze the efficacy and safety of
iguratimod (IGU) in the treatment of refractory PR.

Methods: This retrospective study included patients with PR who attended the
First People’'s Hospital of Wenling between January 2019 and September 2023.
32 patients with poor response to methotrexate (MTX) and hydroxychloroguine
(HCQ) were enrolled and were switched to IGU 25 mg twice daily alone or in
combination with MTX 10 mg weekly. The primary outcomes measured included
the frequency and duration of disease attacks over a three-month period.
Complete remission was defined as no attacks within three months, partial
remission as a reduction of at least 50% in attack frequency, and no remission
as less than a 50% reduction.

Results: The median treatment duration with IGU was 11.3 months. The results
demonstrated a significant reduction in the number of attacks over a three-
month period (1.3 + 1.4 vs. 5.8 + 2.0, P < 0.0001). Furthermore, patients
experienced a decrease in attack frequency and an increase in remission
duration (78.0(33.8,99.0) days vs. 15.0(13.0,22.0) days, P < 0.0001). The
duration of each attack was also shortened (2.1 + 0.7 days vs. 2.5 + 0.8 days,
P=0.0042). Only one patient discontinued IGU due to gastric upset.

Conclusion: Iguratimod has demonstrated favorable efficacy and safety in the
treatment of patients with PR who have not responded adequately to MTX and
HCQ, which needs to be further confirmed.
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1 Introduction

Palindromic rheumatism (PR) is a specific type of arthritis
characterized by recurrent episodes of swelling and pain in the
joints and periarticular structures, usually in the form of wandering
monoarticular episodes that last from a few hours to a few days and
resolve without residual joint damage (1). Similar to rheumatoid
arthritis (RA), the most commonly affected joints are the wrist,
metacarpophalangeal joints and proximal interphalangeal joints
(1). In different cohort studies, the percentage of patients with PR
who progressed to RA ranged from 27.5% to 66.7%, especially in
patients with positive anti-cyclic citrullinated peptide (anti-CCP)
antibodies (2-5). Based on the shared genetic and immunological
risk factors, as well as typical joint involvement and natural disease
progression, it was once supposed that PR might be an early
rheumatoid arthritis (1). However, a clinical phenotype of
intermittent self-limiting attacks and the distinct imaging
phenotype of reversible non-synovial extracapsular inflammation
often without synovitis suggest that PR may be an independently
existing autoinflammatory disease (6, 7). This is further
strengthened by a recent whole-exome sequencing study
demonstrating that PR and RA are not genetically similar (8).

Due to the relative rarity of PR and the complex scenario of its
pathogenesis, there are no accepted treatment guidelines, and
treatment options are largely dependent on clinicians’ personal
preferences and experience (9). Therapeutic strategies currently
reported in the literature include nonsteroidal anti-inflammatory
drugs (NSAIDs), colchicine, glucocorticoids, conventional disease
modifying anti-rheumatic drugs (DMARDs) and biological
DMARDs (10). However, treatment effects are variable and there
is a lack of randomized controlled trials (RCT) and large cohort
studies to provide strong support for approaches in the
management of PR (1). Methotrexate (MTX) and
hydroxychloroquine (HCQ) are the mainstays of existing
treatment, but some patients have poor results and certain side
effects (11-13). This gap in knowledge necessitates a deeper
exploration of more effective and safer therapeutic drugs.

Recent decades have witnessed the approval of a novel synthetic
small molecule DMARDs, iguratimod (IGU), for the treatment of
rheumatoid arthritis. Numerous clinical studies have reported the
efficacy and safety of IGU monotherapy, in combination with other
DMARDs and as an add-on therapy for RA (14). A recent Meta-
analysis has shown its masterful ability in the treatment of
inflammatory arthritis such as ankylosing spondylitis and
degenerative arthritis in addition to RA (15). From this we
hypothesized that iguratimod may serve as a potentially effective
therapeutic option in the management of PR which is also an
inflammatory arthritis. With few studies focusing on iguratimod for
the treatment of PR, its efficacy for PR remains shrouded in
mystery. Therefore, our study included patients with PR who had
switched to IGU after insufficient response to MTX or HCQ to
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further analyze the efficacy and safety of IGU in the treatment of
refractory PR.

2 Materials and methods
2.1 Patients and study design

This retrospective study included patients with PR who attended
the First People’s Hospital of Wenling between January 2019 and
September 2023. Senior rheumatologists used the same inclusion
criteria to diagnose and recruit patients with PR who met the criteria
of Weisman (16) and all 3 additional criteria: 1) 218 years old; 2)
seronegative for rheumatoid factor (RF) and anti-CCP antibodies; 3)
medication history of IGU, MTX and (or) HCQ. Exclusion criteria
were infection, cancer, connective tissue diseases, or other acute
monoarthritides. The clinical data of the patients were further
collected based on the electronic medical record and telephone
follow-up visit, 64 patients with incomplete data were excluded, 36
patients with good response to MTX or HCQ were excluded, and 32
patients with poor response to MTX or HCQ (=3 episodes in 3
months) were finally enrolled, and were switched to the treatment of
IGU 25 mg twice daily or IGU 25 mg twice daily combined with
MTX 10 mg weekly. The study was followed up until September 30th,
2024. The flowchart of patient enrollment is shown in Figure 1. The
study was approved by the Ethics Committee of First People’s
Hospital of Wenling (Ethics approval number: KY-2024-2031-01).

Assessed for

eligibility
(n=132)
Exclude(n=64)
incomplete data
 J
PR cohort
(n=68)
Exclude(n=36)
] good response to
MTX or HCQ
 J
Enrolled PR
patients
(n=32)
FIGURE 1

Flowchart of patient enrollment.
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2.2 Data collection

We collected clinical data from patients based on electronic
medical records and telephone follow-up: general demographic
information, disease duration, affected joints, history of previous
medications, number of attacks, frequency of attacks, duration of
each attack, laboratory tests (erythrocyte sedimentation rate, C-
reactive protein, blood counts, glutamic pyruvic transaminase
values, glutamic oxaloacetic transaminase values, serum creatinine
level, RF, and anti-CCP antibodies) before and after IGU treatment,
as well as adverse events and prognosis. Recurrent episodes of
swelling and pain in the joints are the most prominent and
characteristic clinical manifestation of PR, and there is a lack of
more objective criteria to assess disease activity. Drawing on
previous research and clinical practice, we defined complete
remission as no attacks for 3 months, partial remission as at least
50% reduction in the number of attacks for 3 months and no
remission as less than 50% reduction in the number of attacks for 3
months, or progression to other rheumatic diseases such as RA (17).
Flare was defined as >1 episodes per month despite 3 months of
IGU treatment.

2.3 Statistical analysis

Data were processed and analyzed using GraphPad Prism10.1.1
software. Categorical variables were expressed as frequencies and
percentages. Quantitative variables were described as mean +
standard deviation when normally distributed and median
(interquartile range) when not normally distributed. The
differences in the number of attacks and the duration of each
attack before and after treatment with IGU were analyzed by
paired t test and the difference in the frequency of attacks before
and after treatment with IGU was analyzed by Wilcoxon matched-
pairs signed rank test. Kaplan-Meier curve and Log-rank test were
conducted to analyze the difference in time to achieve remission
between IGU monotherapy group and IGU combined with MTX
group. Statistical significance was set at P < 0.05.

3 Results

3.1 Baseline characteristics of patients
with PR

The baseline demographic and clinical characteristics of the
enrolled patients are shown in Table 1. The patients were
predominantly male, with a mean age of 44.2 years and a median
disease duration of 4.0 years. The affected joints included all the
joints of the whole body, among which the metacarpophalangeal
joints, wrist joints and elbow joints were involved in a higher
proportion. Most patients did not have significantly elevated
erythrocyte sedimentation rate and C-reactive protein level. In
addition to MTX and HCQ, most patients had taken NSAIDs
during previous episodes.
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TABLE 1 Baseline characteristics of patients with palindromic rheumatism
(N = 32).

Characteristics

Age, mean +SD, y 442 +13.5
Female, n (%) 9 (28.1)
Duration, median (IQR), y 4.0 (1.3, 8.8)
Involved structures
Hand PIP joints, n (%) 9 (28.1)
MCP joints, n (%) 14 (43.8)
Wrists, n (%) 14 (43.8)
Elbows, n (%) 15 (46.9)
Shoulders, n (%) 11 (34.4)
Knees, n (%) 14 (43.8)
Ankles, n (%) 6 (18.8)
Foot joints, n (%) 7 (21.9)
ESR, mm/h, median (IQR) 11.5 (6.3, 21.5)
CRP, mg/L, median (IQR) 5.7 (3.7, 8.4)
Medications
MTX, n (%) 26 (81.3)
HCQ, n (%) 18 (56.3)
NSAIDs, n (%) 20 (62.5)

PIP, proximal interphalangeal; MCP, metacarpophalangeal; ESR, erythrocyte sedimentation
rate; CRP, C-reactive protein; MTX, methotrexate; HCQ, hydroxychloroquine; NSAIDs, non-
steroidal anti-inflammatory drugs.

3.2 Effect of IGU on clinical parameters of
patients with PR

The treatment regimens of the enrolled patients were divided
into two groups, including the IGU monotherapy group and the
IGU combined with MTX group (Table 2). The median duration of
treatment with IGU was 11.3 months. The number of attacks for 3
months was significantly reduced after treatment with IGU
compared with the previous period (1.3 + 1.4 vs 5.8 £ 2.0,

TABLE 2 Effect of IGU on patients with palindromic rheumatism (N = 32).

Characteristics

Medications
IGU, n (%) 19 (59.4)
IGU+MTX, n (%) 13 (40.6)

Duration of treatment with IGU, median (IQR) month 11.3 (7.1, 17.8)

Time to remission, mean + SD, day 395 +8.2
Flare, n (%) 8 (25)
Progression to RA, n 0

IGU, iguratimod; MTX, methotrexate; RA, rheumatoid arthritis.
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P<0.0001) (Figure 2A). The frequency of episodes was reduced and
the duration of remission was prolonged after treatment with IGU
(78.0(33.8,99.0) days vs 15.0(13.0,22.0) days, P <0.0001)
(Figure 2B). The duration of each attack was shortened (2.1 £ 0.7
days vs 2.5 + 0.8 days, P=0.0042) (Figure 2C).

We found no statistical difference in the time to reach remission
(both complete and partial) between the IGU monotherapy group
and the IGU combined with MTX group via survival analysis (P =
0.8352, HR: 0.93, 95% CI: 0.43-1.99) (Figure 2D), and the latter
group appeared to reach remission faster in the early stage of
treatment, but overall, there was no statistical difference. In this
study, we found that 43.75% of patients reached complete remission
and 43.75% reached partial remission after treatment with IGU
(Figure 2E), and the time to reach remission was 39.5 + 8.2 days
(Table 2). Eight of the patients suffered flare after treatment, but no
patient progressed to rheumatoid arthritis during the follow-up
period (Table 2). 84.38% of the patients were able to have regular
follow-ups and continued to use IGU, while 12.50% of the patients
discontinued due to lack of efficacy, and 3.13% of the patients
discontinued due to an adverse event (gastric upset) (Figure 2F).
Regular hepatic and hematologic monitoring were conducted and
the levels were all within normal limits. Overall, iguratimod has a
favorable efficacy and safety profile in the treatment of PR.

4 Discussion

The study population included in this study was patients with
PR who were seronegative for RF and anti-CCP antibodies. In

10.3389/fimmu.2025.1613129

Western countries, 39%-68% of patients with PR are positive for RF
and anti-CCP antibodies, with a larger proportion developing
rheumatoid arthritis (18). However, the frequency of RF or anti-
CCP antibody positivity was much lower in the Asian PR cohort
(<15%), with only 12.9% of patients developing RA during long-
term follow-up (2, 19, 20). From the above studies, it can be found
that RF and anti-CCP seronegative PR patients are less likely to
progress to RA. A study enrolled 154 patients with early RA and
found that 65 (42%) patients had a history of episodic joint pain and
swelling, which occurred 6 months or more before the diagnosis of
early RA in half of these patients (21). It is difficult to distinguish
patients with PR who are positive for RF and anti-CCP antibodies
from early RA, and we argue that this group of patients may be
somehow more appropriately diagnosed as early RA. Despite
relentless scrutiny, the relationship between PR and early RA is
still inconclusive (18). Consequently, we focused on seronegative
patients with PR and no patient progressed to RA in our study. This
suggests that future studies may need to differentiate between RF
and anti-CCP positive and negative patients with PR, and that there
may be some differences in genetics and immunology between the
two groups. Besides, it may be necessary to carry out a large-scale
clinical study to redefine the diagnostic criteria for PR.

We found that patients with PR had significantly fewer attacks,
longer remission time and shorter duration of each attack after
treatment with IGU, which demonstrates the effectiveness of IGU in
the treatment of PR. A previous study yielded similar results (22).
Despite common genetic and immune risk factors (1), the clinical
features of PR differ from those of RA, and its pathogenesis may
differ as well. It has been found that patients with PR are genetically

D
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FIGURE 2

Effect of IGU on patients with PR. (A) The number of attacks over 3months before and after treatment with IGU. (B) The frequency of attacks before and
after treatment with IGU. (C) The duration of each attack before and after treatment with IGU. (D) Kaplan—Meier curve displaying the difference in time
to achieve remission between the IGU monotherapy group and the IGU combined with MTX group. (E) Remission status. (F) Continuity of IGU. (** P <

0.01, **** P < 0.0001)
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susceptible, carrying mutations in the HLA-DRB1*0803 allele (23),
and a high frequency of mutations in the MEFV, NLRP12 and
TNESFA genes have been identified (20, 24, 25), suggesting that
both autoimmune and autoinflammatory profiles may be involved
in the pathogenesis of PR. Iguratimod is a novel DMARDs with
both anti-inflammatory and immunomodulatory effects (15), which
can participate in the immune response by regulating CD4+ T cells
and activated B lymphocytes (14), and exert anti-inflammatory
effects by inhibiting the production of various cytokines, such as IL-
1B, TNF-a, IL-6, IL-8, and monocyte chemotactic protein (MCP)-1
(15). We hypothesize that the dual mechanism of IGU is quite
compatible with the pathogenesis of PR, and thus IGU is effective in
patients with PR. However, given the lack of a control group such as
HCQ+MTX in our study, we have to acknowledge that superiority
of IGU over HCQ+MTX cannot be concluded from this design and
future RCTs are needed to test this hypothesis.

In this study, we found no statistically significant difference in
the time to achieve disease remission (both complete and partial
remission) between the IGU monotherapy group and the IGU
combined with MTX group. While there is limited clinical research
on IGU for PR, studies of RA may provide valuable insights. A
meta-analysis showed that both the IGU monotherapy group and
the IGU+MTX group eftectively reduced disease activity in RA (26).
A 54-week study of RA patients found both groups demonstrated
significant DAS28-CRP reductions compared to baseline, with
comparable efficacy observed between the two groups (27). This
study demonstrates the feasibility of controlling the disease through
the use of minimal drug combinations, thereby reducing the
potential adverse effects associated with polypharmacy. Given that
methotrexate has side effects such as liver and kidney toxicity (28),
IGU may serve as a better option in treatment of PR, which needs to
be confirmed by larger samples in clinical studies.

There are some limitations in this study. First, small sample size
due to the rarity of PR and the lack of well-accepted diagnostic
criteria. Second, this is a retrospective study and no validated tool
was used to assess disease activity and efficacy. Future development
of more objective criteria for assessing disease activity based on
more evidence-based medicine is needed. Third, this study was
mainly focused on refractory PR, in the future, stratified
management of patients with different disease states, and a more
comprehensive study of the efficacy of IGU are of great necessity.
Fourth, only paired comparisons were applied for evaluation the
efficacy of IGU, absence of adjustment for prior DMARDs exposure
or baseline attack frequency introduces bias. Multivariate analysis is
necessary in future studies. There are very few studies on IGU
treatment of PR and our study can provide a profound point for
clinical practice and future research.

In conclusion, iguratimod has shown efficacy in improving
symptoms in patients with PR who have not responded
sufficiently to traditional DMARDs, with a favorable safety
profile. We look forward to real-world studies or RCTs with
larger samples to confirm the efficacy and safety of iguratimod in
the treatment of PR and the development of formal diagnostic and
response criteria for PR in future guidelines. Furthermore,
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inflammatory biomarkers (e.g., IL-6, MCP-1) exploration, long-
term PR to RA progression tracking, and better outcome
standardization are far-reaching directions for future research.
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