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Abstract: Objectives: We examined the effects of a treatment combining Iguratimod and NSAID on clinical indices
and inflammatory markers in patients with rheumatoid arthritis. Patients and Methods: Forty patients with rheu-
matoid arthritis were randomized to control group (n = 20; treatment with NSAID only, Celebrex 400 mg, b.i.d.) and
study group (n = 20; Iguratimod 25 mg b.i.d. and Celebrex 400 mg b.i.d). The treatment went on for 12 weeks. We
compared the changes of VAS index and inflammatory markers, including erythrocyte sedimentation rate, levels of
C-reactive protein, rheumatoid factor and anti-cyclic citrullinated peptide (CCP antibody). We further analyzed the
incidence of adverse effects between patient groups before and during the treatment. Results: Both NSAID alone
and the combination of NSAID with Iguratimod were comparable in the effects on patients’ symptoms (VAS index).
However, combined treatment was more effective in decreasing inflammatory markers compared with control group
(P<0.05 for every marker). Adverse events were mild and rare in both group, indicating good tolerance of both drugs.
Conclusion: Iguratimod in a combination with NSAID exerts beneficial effects in RA.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflam-
matory autoimmune disease which impairs
spine and synovial joints [1-4]. In advanced
stages, bone injury caused by inflammation
and destruction of the tissue leads to patient
disability. Current treatments for RA include
nonsteroidal anti-inflammatory drugs (NSAID),
disease-modifying anti-rheumatic drugs (DM-
ARD) and various biologics [5-9].

NSAID is proven capable to relieve pain, dis-
comfort and other symptoms in patients with
RA, it would be more preferable to administer a
drug to control disease processes based on
their etiopathogenic mechanisms. Traditional
DMARD are small molecule drugs (methotrex-
ate, leflunomide, and sulfasalazine) [10, 11].
Although they inhibit inflammatory processes
to some extent, they are not primarily anti-rheu-

matoid drugs. In addition, some patients experi-
ence bone marrow suppression, severe gastro-
intestinal reactions, or other substantial adv-
erse effects induced by these therapies [12,
13].

Lguratimod is a small molecule drug that effec-
tively reduces inflammation. It was shown to
suppress cyclooxygenase-2 (COX-2), IFN-y, IL-1,
IL-6, TNF-a and other cytokines [14-186]. In ani-
mal studies, Iguratimod exhibited negligible tox-
icity, indicating its suitability for long-term treat-
ment of RA. In present study, we evaluated clini-
cal effects and adverse reactions of combining
Iguratimod with NSAID.

Patients and methods
Patients with RA were enrolled from the Ort-

hopedic Clinic of Jinling Hospital, Nanjing Uni-
versity. Written consent were obtained from all
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Table 1. Patient gender and age

Statistical analysis

Statistical analysis was performed using
SAS (version 9.3). Normally distributed

Control group Study group
(Celebrex treat- (Iguratimod +
ment) Celebrex)
Gender (male/female) 3/17 3/17
Age (years) 4290+ 12.82 4160+ 11.35

variables were expressed as mean + SD
and compared using the t test, or one-

patients. Lguratimod is purchased form Jiangsu
Simcere Pharmaceutical. Twenty patients were
randomized to study group and received Igu-
ratimod (25 mg b.i.d.) and Celebrex (400 mg
b.i.d.), another 20 patients were randomized to
the control group with the treatment of Celebrex
400 mg b.i.d. alone. All patients met the diag-
nostic criteria for RA and also satisfied the fol-
lowing requirements. First, patients were in an
active stage of the disease, which was demon-
strated by the presence of four of five symp-
toms: the presence of above-average pain in
the joints at rest, morning stiffness lasting for
21 hour, joint swelling of 23, joint tenderness of
>5, and erythrocyte sedimentation rate of 228
mm/h. Second, they had to discontinue the use
of all types of anti-rheumatic drugs for more
than two weeks before the enroliment.

Exclusion criteria were drug allergy, severe dis-
eases of the heart, liver, kidneys or other vital
organs, recent severe infections, pregnancy or
breast-feeding, mental disorders, alcohol or
drug abuse.

Patients information is shown in Table 1. Both
groups were comparable for gender distribu-
tion and age.

Upon enroliment, patients were informed their
treatment plans. Patients were asked to use
drugs according to this plan. To control for prop-
er compliance, we inquired about drug use dur-
ing clinical outpatient visits. The study went on
for 3 months. Clinic visits took place before the
treatment, and then on weeks 2, 4, 8, and 12
during the treatment. We recorded patients’
visual analog pain (VAS) index of rest pain and
examined erythrocyte sedimentation rate, lev-
els of C-reactive protein, rheumatoid factor and
anti-cyclic citrullinated peptide (CCP antibody).
We also monitored liver enzymes and kidney
metabolism, and recorded adverse events,
including their time, severity, duration, adminis-
tered treatment, outcomes, and whether the
use of study medications was terminated.
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way/two-way repeated measures ANOVA.

Categorical variables were expressed in
percentages and compared using the chi-
square test or the Fisher exact test. A two-sided
p value of 0.05 or less was considered to indi-
cate statistical significance.

Results

During the treatment for 12 weeks, there were
no patient dropouts. Adverse events occurred
in five patients and included two patients in
control group (NSAID only) and three patients in
study group (Iguratimod combined with NSAID).
These adverse events included upper abdomi-
nal discomfort, anorexia, diarrhea, and other
gastrointestinal symptoms. The adverse effects
subsided after administration of oral proton
pump inhibitors. Furthermore, one patient in
study group exhibited a transient ALT increase.
The treatment was stopped and the patient
was given reduced glutathione medicine for
two weeks. After that, the treatment was
resumed. There were no cases of liver or kidney
dysfunction, gastrointestinal ulcers, rashes or
other adverse events. The overall drug compli-
ance was satisfying.

The results of VAS index changes and labora-
tory examinations are shown in Tables 2-6. In
addition, Figure 1 demonstrates the dynamics
of VAS indexes and laboratory examinations.

Both treatments showed comparable effects
on clinical in-dices (VAS). However, combined
treatment more profoundly diminished the test-
ed inflammatory markers.

Discussion

In our study, both NSAID and their combination
with Iguraimod were comparable in their effects
on the improvement of patients’ symptoms.
Combining treatment group, however, more
effectively decreased inflammatory markers.

We focused on anti-inflammatory effects and
suppression of immunoglobulins by Iguratimod.
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Table 2. Changes of VAS

Before treatment Week 2 Week 4 Week 8 Week 12 P
Control group (Celebrex treatment) 5.87 £ 1.02 3.74+091 284+0.69 202+0.66 1.74+0.56 <0.0001
Study group (Iguratimod + Celebrex) 6.02+1.11 339+085 255+0.71 1.83+045 1.51+0.33 <0.0001
P 0.649 0.209 0.198 0.295 0.115

Footnote: data are shown as mean + SD.

Table 3. Changes of erythrocyte sedimentation rates

Before treatment Week 2 Week 4 Week 8 Week 12 P
Control group (Celebrex treatment) 4795+ 6.62 38.30+7.73 35.35+7.29 29.95+6.81 23.35+5.45 <0.0001
Study group (Iguratimod + Celebrex)  49.80+ 710 2755+ 4.26 21.35+4.40 16.80 + 3.02 14.95 + 3.25 <0.0001
P 0.399 <0.001 <0.0001 <0.0001 <0.001

Footnote: data are shown as mean + SD.

Table 4. Changes of C-reactive protein

Before treatment Week 2 Week 4 Week 8 Week 12 P
Control group (Celebrex treatment) 3295+744 27.30+5.89 24.00+5.04 1885+4.36 11.65+291 <0.0001
Study group (lguratimod + Celebrex) 31.70+8.02 18.40+4.20 13.95+3.44 1095+2.70 755+2.16 <0.0001
P 0.61 <0.0001 <0.0001 <0.0001 <0.0001
Footnote: data are shown as mean + SD.

Table 5. Changes in rheumatoid factor

Before treatment Week 2 Week 4 Week 8 Week 12 P
Control group (Celebrex treatment) 4929+ 121 3934 +95.78 3955+ 108 308.8 +94.32 238.1 + 80.81 <0.0001
Study group (lguratimod + Celebrex) 465.2 + 130.4 307.5 + 114.4 248.8 + 101.4 179.8 £ 78.37 115.2 + 51.58 <0.0001
P 0.49 0.014 0.001 <0.0001 <0.0001

Table 6. Changes of antibody-cyclic citrullinated peptide

Before treatment Week 2 Week 4 Week 8 Week 12 P
Control group (Celebrex treatment) 36.50+7.66 29.75+795 27.75+851 24.10+7.64 22.10+6.21 <0.0001
Study group (lguratimod + Celebrex) 36.60 £ 6.58 25.95+6.36 22.55+5.42 17.70+6.02 13.85+6.95 <0.0001
P 0.965 0.103 0.027 0.006 0.0003

In previous studies, lguratimod significantly bone morphogenetic protein-2 mediated bone
reduced IgM levels, inhibited generation of 1gG formation. Thus, due to beneficial changes in

antibodies W|th9ut affecting (_;ell proliferation, bone cell metabolism, bone or joint damage in
and modulated immunoglobulin subsets levels .
RA is reduced or reversed.

[17-20]. Also, lguratimod down-regulated ex-
pression of TNF-a, INF-y, IL-1B, IL-4, IL-6, and
IL-17 in experimental studies, and production of
MMP-1 and MMP-3 both in clinical and experi-
mental studies [21-23]. In addition, this drug
was shown to modulate fibroblast production of

Importantly, adverse events were rare and were
mild, indicating good tolerance of this drug.

In conclusion, we demonstrate that Iguratimod

collagen which addresses ossification in RA. in combination with NSAID exerts beneficial
Furthermore, by activating osteoclasts and effects in RA.

fibroblasts, the drug exerted bone-protecting

effects [24-28], promoted osteoblast differen- Disclosure of conflict of interest

tiation, increased expression of osteoblast-spe-

cific transcription factor Osx, and facilitated the None.
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