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Purpose: Non-steroidal anti-inflammatory drugs (NSAIDs) have generally been viewed as first-line therapy for axial spondyloarthritis
(axSpA). Imrecoxib is a selective COX-2 inhibitor developed independently in China. At present, only one single-center RCT trial has
shown that imrecoxib is equally effective as celecoxib in treating axSpA. Based on real-world data, our study aims to explore the
efficiency of imrecoxib and TNF inhibitor (TNFi) combined with imrecoxib in treating axSpA.

Patients and Methods: A total of 163 patients with axSpA who had more than two follow-up records in 6 months and treated with
imrecoxib/celecoxib/TNFi combined with imrecoxib/TNFi combined with celecoxib from the First Affiliated Hospital of Anhui
Medical University SpA Real World Database (AHSpA) were selected for analysis of our study. The linear mixed model was used to
compare efficacy indexes before and after treatment and between different groups, adjust baseline measurement value and follow-up
time. The Kaplan—Meier survival analysis was used to identify the differences in cumulative clinical remission rates between groups
with different treatment at the follow-up period.

Results: Results showed that after treatment ASDAScrp was slightly improved in imrecoxib group and celecoxib group within 6
months (p < 0.05). CRP, ESR, BASDAI, ASDAScrp, BASFI, occiput to wall distance and finger floor distance all significantly
improved in TNFi combined with imrecoxib group and TNFi combined with celecoxib group within 6 months (all p < 0.05).
According to the Kaplan—Meier survival curve and Log rank test analysis, the clinical remission rate was not significantly different
between different treatment during 24-month follow-up (all p > 0.05).

Conclusion: ASDAScrp improved slightly within 6 months after treatment with imrecoxib, and TNFi combined with imrecoxib
significantly improved multiple effect indexes in axSpA patients. The efficacy of imrecoxib and celecoxib in the treatment of axSpA is
equivalent. Also, they have the same efficacy after being combined with TNFi.
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Introduction
Spondyloarthritis (SpA) was a chronic inflammatory rheumatic disease consisting of different phenotypic subgroups with
standard genetic, radiological, and clinical features, including ankylosing spondylitis (AS), psoriatic arthritis (PsA), juvenile-
onset spondyloarthritis (JSpA), inflammatory bowel disease (IBD)-associated arthritis, reactive arthritis and undifferentiated
spondyloarthritis." Based on the patients’ clinical presentation, SpA was classified as axial spondyloarthritis (axSpA) or
peripheral spondyloarthritis (pSpA). The International Society for the Assessment of Spondyloarthritis (ASAS) definition of
axSpA included SpA that had developed bony structural damage (radiographic axSpA), detectable in the sacroiliac joint, and
SpA that has not yet formed structural damage noticeable by X-ray scanning (non-radiographic axial SpA, or nr-axSpA).'
The symptoms of axSpA generally appear between the ages of 20 and 30.? The global prevalence of axSpA has been
estimated to range from 0.3% to 1.4% in various surveys.”* In China, Liao et al® found that the prevalence rate of axSpA
was 0.78% in the Chinese Han population, while Tong et al® found that the frequency of axSpA was 0.34% in
a university in southern China. More than 4 million Chinese citizens, primarily young and middle-aged males, were
affected by axSpA, putting a significant medical load on China’s limited economic resources.’
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Non-steroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen, naproxen, diclofenac, and celecoxib were shown
to be particularly efficient in relieving back pain and stiffness in axSpA patients and were thus suggested as first-line
treatment.® Traditional disease-modifying anti-rheumatic medications (DMARDs) failed to treat axial involvement in
axSpA. Treatment with biologic DMARDs (bDMARDs) was indicated for individuals with active disease who had not
responded to NSAIDs.” The results demonstrated that bDMARD treatment successfully attained long-term control and
reduced complications in individuals with axSpA.'® Celecoxib was a selective COX-2 inhibitor that had been proven to
decrease radiographic development in spine imaging changes,'' and imrecoxib was a new, moderately selective COX-2
inhibitor which works similarly to celecoxib, developed by a Chinese pharmaceuticals firm and authorized in 2011. Its
analgesic efficacy in osteoarthritis has been verified. Currently, only one single-center RCT study has shown that
Imrecoxib has comparable efficacy to celecoxib in treating SpA.'? Based on real-world data, this study aimed to
investigate the effectiveness of the combination of Imrecoxib and a TNF inhibitor (TNFi) for axSpA.

Patients and Methods

Patients

This was a retrospective observational cohort study investigating a cohort of axSpA patients from “the First Affiliated
Hospital of Anhui Medical University SpA Real World Database (AHSpA)” from April 2020 to October 2020. This is
a large teaching hospital in a city in the South of China, with a population of approximately 9000,000, which also
receives referrals from other centres. Medical practices in the hospital are representative of hospitals in the same class in
China. Once patients are initiated on treatment they are monitored at regular intervals during therapy by a team of
Rheumatologist. To minimize the selection bias, all patients fulfilled the 2009 ASAS classification criteria for axSpA,'
and were treated with imrecoxib/celecoxib/TNFi combined with imrecoxib/TNFi combined with celecoxib (n=163) with
more than 2 follow-up records during 6 months, were considered eligible for the study. Exclusion criteria included
patients over 60 years old, patients with other rheumatic diseases, such as rheumatoid arthritis (RA), systemic vasculitis,
system lupus erythematosus (SLE), other diffuse connective tissue diseases, and so on, patients using anticoagulants or
antiplatelet aggregation drugs, patients with abnormal liver function, renal function, coagulation function, or anemia,
patients to be allergic to painkillers and NSAIDs, patients with a history of drug, alcohol abuse, and mental illness, any
investigational drug used within one month of screening.

The dosage of imrecoxib or celecoxib was 0.2g gqn or 0.4g qn. TNFi treatment comprised etanercept subcutaneous
injection, 50 mg/w, or adalimumab subcutaneous injection, 40 mg/2w. The study methodology was approved by
Committee of the First Affiliated Hospital of Anhui Medical University, and signed informed permission was acquired
from all individuals before participation, in accordance with the Declaration of Helsinki principles.

Clinical Data Collection

Patients’ baseline characteristics included age, sex, body mass index (BMI), calculated as the ratio of body weight (kg) to
the square of height (m), smoking history (yes or no), presenting history of SpA, family history of SpA, and human
leucocyte antigen B27. C-reactive protein (mg/L) and erythrocyte sedimentation rate (mm/h) were measured and
recorded as biological markers of inflammation at baseline and subsequent treatment visits. Ankylosing Spondylitis
Disease Scores based on CRP (ASDAScrp), the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI),
Functional Index (BASFI), Modified Schober’s Test (cm), finger floor distance (cm), chest expansion (cm), and occiput
to wall distance (cm) were used to assess disease activity, core symptoms, functions, and mobility (cm). In addition,
ASDAScrp was calculated according to the “0.12 * Back Pain + 0.06 * Duration of Morning Stiffness + 0.11 * Patient
Global + 0.07 * Peripheral Pain/Swelling + 0.58 * Ln (CRP+1)” formula.

Follow-Up Data
The effect of different treatments on clinical outcomes was defined during the follow-up period using the ASDAScrp
computation. Clinical remission was defined as ASDAScrp < 1.3, whereas clinical non-remission was classified as
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ASDAScrp > 1.3. At baseline, 3, 6, 9, 12, 18, and 24 months, remission status was assessed. We extracted data about
disease duration (month) from clinical non-remission to remission, date of stopping visiting, or April 2022.

Statistical Analysis

Results were analyzed using SAS 9.4 and Graph Pad Prism 8. Continuous data with a normal distribution were described
as mean and standard deviation (SD), skewed data was expressed using the median and quartile method, and nominal
variables were represented as frequencies (percentage). The Shapiro—Wilk test was used to determine if the distribution
was normal. A linear mixed model was employed to adjust baseline measurement value and follow-up time to evaluate
efficacy indices before and after treatment and between different groups. The Kaplan—Meier survival analysis determined
the differences in cumulative clinical remission rates between groups with different treatments during the follow-up
period. Statistical significance was defined as a P value less than 0.05.

Results

Patient Characteristics

Of 900 patients with 1761 follow-up notes, 163 fulfilled entry criteria and were treated with imrecoxib/celecoxib/TNFi
combined with imrecoxib/TNFi combined with celecoxib with more than 2 follow-up records during 6 months. In
addition, 141 patients in clinical no-remission at baseline and treated with imrecoxib/celecoxib/TNFi combined with
imrecoxib/TNFi combined with celecoxib were included in the survival analysis (Figure 1).

Patient Demographics and Clinical Characteristics
The patients’ demographics and clinical characteristics are shown in Table 1. Out of 163 patients, 19 cases were treated
with imrecoxib, 39 with celecoxib, 45 with TNFi combined with imrecoxib, and 60 with TNFi combined with celecoxib.
Of these patients, 77.3% (n = 126) were male, and the median duration of disease was 3.0 (1.0-6.0) years. Age ranged
from 13 to 56 years, with a median age of 27.0 (22.0-35.0), BMI (22.27 + 4.51) kg/m2, 62 patients (38.0.0%) had
a history of smoking, 23 patients (14.1%) had a family history of SpA, 136 patients (83.4%) were HLA-B27 positive, and
26 patients (16.0%) under clinical remission.

There were no significant differences in patients’ demographics and clinical characteristics between the imrecoxib and
celecoxib groups (P>0.05). At the same time, there were no significant differences in patient demographics and clinical
characteristics between the TNFi combined with imrecoxib and TNFi combined with celecoxib groups (P>0.05) (Table 1).

AHSpA
900 patients with
1761 follow-up notes

Excluded(n=737)

* Other therapy(n=358)*

* Only one follow-up recordes in 6
months(n=267)

* Met an exclusion criterion(n=112)

|

163 patients with more 141 patients were in
than 2 follow-up clinical no-remission at
records in 6 months baseline

. . TNFi combined TNFi combined . . TNFi combined TNFi combined

Imrecoxib Celecoxib e . N . Imrecoxib Celecoxib I . N .
with imrecoxib with celecoxib with imrecoxib with celecoxib

group group group group group group group group
19 patients 39 patients 45 patients 60 patients 17 patients 31 patients 43 patients 50 patients

Figure | Flow chart.
Notes: *Other therapy: TNFi monotherapy (n=214); Other NSAIDs (n=144).
Abbreviations: AHSp, the first Affiliated Hspital of Anhui Medical University SpA Real World Database; TNFi, TNF inhibitor.
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Table | Clinical Characteristics at Baseline

Imrecoxib Celecoxib P, TNFi Combined with TNFi Combined with Py
(n=19) (n=39) Imrecoxib (n=45) Celecoxib (n=60)
Male, n (%) 15(78.9) 30(76.9) 1.000 35(77.8) 46(76.7) 0.893
Age (years) 29.0 25.0(21.0,34.0) | 0.144 26.0(21.0,32.0) 26.0(22.0,35.0) 0.464
(25.5,35.2)
BMI, kg/m? 22.76+0.63 21.69+1.20 0.518 22.43+0.49 22.30+0.52 0.859
Disease duration, years 3.5(1.3,4.9) 3.0(1.0,7.0) 0.804 3.0(1.0,5.0) 3.0(1.0,5.5) 0.903
Smoking history, n (%) 8(42.1) 16(41.0) 0.938 18(40.0) 20(33.3) 0.482
Family history, n (%) 3(15.8) 6(15.4) 1.000 5(11.T) 9(15.0) 0.562
HLA-B27+, n (%) 15(78.9) 34(87.2) 0.456 36(80.0) 51(85.0) 0.501
Finger floor distance (cm) 6.5(0.0,20.5) 8.0(0.0,20.0) 0.646 10.0(1.0,21.5) 15.0(0.0,26.5) 0.940
Occiput to wall distance (cm) | 0.0(0.0,0.0) 0.0(0.0,3.4) 0.184 0.0(0.0,3.0) 0.0(0.0,3.9) 0.660
Modified Schober’s Test (cm) | 8.0(5.3,11.8) 7.0(4.3,8.8) 0.183 6.0(3.0,10.0) 6.0(3.3,10.5) 0.582
Chest expansion (cm) 3.0(3.0,4.0) 3.0(2.0,4.0) 0.450 3.5(2.0,4.0) 3.0(2.0,4.0) 0.629
CRP (mg/l) 6.0(2.7,14.3) 5.7(2.8,21.5) 0.740 14.1(5.0,31.2) 16.0(6.7,39.3) 0.531
ESR (mm/h) 9.0(4.8,20.5) 16.0(5.0,27.0) 0.202 23.5(9.0,43.3) 23.0(7.0,60.0) 0.669
BASFI 0.5(0.0,1.4) 0.6(0.1,2.3) 0.294 1.0(0.3,2.6) 1.5(0.4,4.2) 0.459
BASDAI 2.2(0.8,3.5) 1.8(0.9,3.0) 0.407 2.6(1.7,5.0) 2.6(1.4,4.4) 0.463
ASDAScrp 2.26+0.23 2.11+0.18 0.625 2.74+0.19 2.75+0.17 0.965
Clinical remission rate, n (%) 4(21.1) 8(20.5) 1.000 6(13.3) 8(13.3) 0.973

Comparison of Effect Changes of Four Groups Before and After Treatment Within

6 Months

After treatment, ASDAScrp in imrecoxib group and celecoxib group was slightly improved than those before treatment

(P<0.05), chest expansion in celecoxib group and TNFi combined with imrecoxib were higher than those before

treatment (P<0.05), and modified Schober’s test in TNFi combined with celecoxib were higher than those before
treatment (P<0.05). CRP, ESR, BASDAI, ASDAScrp, BASFI, occiput to wall distance and finger floor distance all
significantly improved than those before treatment in TNFi combined with imrecoxib group and TNFi combined with
celecoxib group within 6 months (all P<0.05) (Table 2).

Comparison of Effect Changes Between the Four Groups Within 6 Months
Result between different treatment showed that there was no significant difference in the improvement of efficacy
indexes (ESR, CRP, BASDAI, ASDAScrp, BASFI, occiput to wall distance, finger floor distance) between imrecoxib
group and celecoxib group within 6 months of treatment (all P>0.05) (Figure 2A), and there was no significant difference

Table 2 The Curative Effect Changes of Four Groups Within 6 Months

Efficacy Index Imrecoxib Celecoxib TNFi Combined with Imrecoxib | TNFi Combined with Celecoxib
CRP (mg/l) 3.56 3.63 14.27%%% 17.32%%%

ESR (mm/h) 0.57 5.54 20.79%* 2].59 **

BASDAI 0.21 0.14 1.54 sk 0.69*

ASDAScrp 0.51%* 0.36* |37k |, ] 5ok

BASFI -0.27 0.13 T B R 0.95%k*

Finger floor distance (cm) 2.8l —0.01 3.35% 6.05%%*

Occiput to wall distance (cm) 1.24 —-0.13 0.18 1.24

Modified Schober’s Test (cm) 0.58 1.59 0.31 0.57*

Chest expansion (cm) 0.37 0.27* 0.09 * 0.37

Notes: The bold values indicate the changes in the efficacy before and after treatment with statistical significance.Value>0: Patient’s condition improved after treatment,
Value<0: Disease progression after treatment. **Means P < 0.001, *Means P < 0.05.
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. Imrecoxib vs Celecoxib
Efficacy index D-value df .
y ; p Mean difference(95%CI)

ESR -2.39 39 -1.26 0.21 ° °

CRP 0.68 49 0.28 0.78 ° °

BASDAI -0.59 48 -2.03 0.05 —o

ASDAS-CRP -0.28 35 -1.52 0.14

BASFAI -0.24 56 -0.88 0.38 LR

occiput to wall -

. 048 54 1.27 0.21 -—e

distance(cm)

chest expansion(cm) -0.05 54 -0.22 0.82 Ld

Modified Schéber's 0.05 54 0.09 0.93 R

Test(cm)

finger floor 227 54 134 0.18 —

distance(cm)

-10-8 -6 4 -2 0 2 4 6 8 10
B
. X X TNF1 combined with imrecoxib vs TNF1

Efﬁcacy index D-value df ¢ p combined with celecoxib Mean difference(95%CI)
ESR 1.17 59 0.39 0.69 . PY
CRP -1.02 49 0.27 0.79 = o
BASDAI 0.10 48 0.24 0.81 —
ASDAS-CRP 0.16 35 0.59 0.56
BASFAI 0.14 56 0.36 0.72 >~
occiput to wall . . N

: -0.45 54 -0.79 043 T
distance(cm)
chest expansion(cm) -0.22 54 0.72 047 -
Modified Schdéber's 043 54 0.5 0.60 e
Test(cm)
finges fhoos 342 54 135 0.18 » .

distance(cm)

-10 -8 6 4 -2 0 2 4 6 8 10

Figure 2 (A) Comparison of effect changes between celecoxib group and imrecoxib group in 6 month. (B) Comparison of effect changes between TNFi combined with
imrecoxib and TNFi combined with celecoxib in 6 month.

in the improvement of efficacy indexes (ESR, CRP, BASDAI, ASDAScrp, BASFI, occiput to wall distance, finger floor
distance) between TNFi combined with imrecoxib group and TNFi combined with celecoxib group within 6 months (all

p>0.05) (Figure 2B).
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Comparison of Cumulative Clinical Remission Rates Among Different Treatment
Groups

A total of 141 patients were censored as being in “clinical no-remission”. According to the Kaplan—Meier survival
curve and Log rank test analysis, the clinical remission rate was not significantly different between patients
treated with imrecoxib and celecoxib (long-rank p=0.980) (Figure 3), imrecoxib and TNFi combined with

imrecoxib (long-rank p=0.057) (Figure 4), TNFi combined with imrecoxib and TNFi combined with celecoxib

Imrecoxib vs Celecoxib

c
° .
& 100 p=0.980 — Imrecoxib
£ — Celecoxib
o
©
0
£ 50
(8]
Y
o
-~
c
(]
o
nq_’ 0I'"'"'"I""""'I""""'I
0 10 20 30

follow-up, month

Week 0 1 2 3 6 12 18 24
NO. Imrecoxib 17 17 16 15 12 8 5 3
Non-remission Celecoxib 31 31 28 27 18 12 10 8

Figure 3 Kaplan—Meier curve comparing the probability of clinical remission between patients treated with imrecoxib and celecoxib during 24 month follow-up.

Imrecoxib vs TNFi+imrecoxib

[ -
o
7] — Imrecoxib
g 100 p=0.057 . .
£ — TNFi+imrecoxib
o
©
L2
£ 50
(8]
—
o
T
[}]
o
g 0
0 10 20 30

follow-up, month

Week 0 1 2 3 6 12 18 24
NO. Imrecoxib 17 17 16 15 12 8
Non-remission TNFi+imrecoxib 43 43 31 23 15 9 6

Figure 4 Kaplan—Meier curve comparing the probability of clinical remission between patients treated with imrecoxib and TNFi combined with imrecoxib during 24 month follow-up.
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TNFi+ imrecoxib vs TNFi+celecoxib

100 p=0.137 — TNFi+imrecoxib

B

— TNFi+celecoxib

Percent of clinical remission

50
0
0 10 20 30
follow-up, month
Week 0 1 2 3 6 12 18 24
NO. TNFi+imrecoxib 43 43 31 23 15 9 6

Non-remission TNFi+celecoxib 50 50 42 40 20 13

Figure 5 Kaplan—Meier curve comparing the probability of clinical remission between patients treated with TNFi combined with imrecoxib and TNFi combined with
celecoxib during 24 month follow-up.

Celecoxib vs TNFi+celecoxib

100 p=0.296 — Celecoxib

— TNFi+celecoxib

Percent of clinical remission

o||llIlval[IllIlIlIIleIllIIvI|

0 10 20 30
follow-up, month

Week 0 1 2 3 6 12 18 24
NO. Celecoxib 31 31 28 27 18 12 10
Non-remission TNFi+celecoxib 50 50 42 40 20 13 7

Figure 6 Kaplan—Meier curve comparing the probability of clinical remission between patients treated with celecoxib and TNFi combined with celecoxib during 24 month
follow-up.

(long-rank p=0.137) (Figure 5), celecoxib and TNFi combined with celecoxib (long-rank p=0.296) (Figure 6)
during 24 month follow-up.

Discussion
AxSpA was a chronic progressive, systemic inflammatory rheumatic disease affecting the axial skeleton and peripheral
joints, entheses, and internal organs. In early adulthood, the disease presented with an insidious onset of back pain,
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morning stiffness and loss of physical function along with disease progression.'*'* Its pathological characteristics were
synovial hyperplasia, lymphoid infiltration, and pannus formation, which would lead to bone erosion and cartilage
destruction, eventually cause bone ankylosis, and seriously affect the daily life of patients. This was an important reason
for the decline and disability of young and middle-aged male labor force in China. The fundamental pathogenesis of
axSpA included axial inflammation, bone degradation, and new bone development; therefore, inhibiting new bone
formation was crucial to therapy.'> Inflammation, fat deposition, and osteophyte in axSpA patients were interrelated,
interactive, and relatively independent processes. Inflammation was the most important initial damage feature, which
might lead to either bone destruction or new bone development.'® Therefore, anti-inflammatory analgesia was also the
main direction of axSpA treatment.'’

In recent years, international organizations had provided updated management recommendations to define the aims of
axial SpA treatment as improving quality of life through control of symptoms and inflammation, preventing structural
deterioration, and maintaining function and social participation.'®'" NSAIDs were highly recommended as the first-line
therapy for symptom management in patients with active axSpA by the Asia Pacific League of Associations for Rheumatology
(APLAR) in 2018.'" NSAIDs have the potential to enhance the outcome of axSpA, including pain alleviation, disease activity,
and physical function, as well as to delay the progression of imaging.!' However, the effects of different NSAIDs might be
different. In terms of mechanism, NSAIDs’ anti-inflammatory effects are due to an inhibitory impact on cyclooxygenase
(COX) activity. COX is primarily classified as COX-1 and COX-2; NSAIDs inhibit COX-2 at the site of inflammation,
resulting in therapeutic benefits, and COX-1 in the gastric mucosa, resulting in gastric damage.?®** Imrecoxib, a new and
moderately selective COX-2 inhibitor, reduces inflammation and discomfort by inhibiting the expression of COX-2 messen-
ger ribonucleic acid (nRNA).> Imrecoxib has a selective inhibitory impact on COX-1 and COX-2 in vitro, with the inhibitory
effect on COX-2 stronger than COX-1.>' Compared with traditional NSAIDs drugs, imrecoxib has significantly fewer side
effects on the digestive and cardiovascular systems. Celecoxib was one of the most generally used selective COX-2 inhibitor
in the world for the treatment of axSpA, with good efficacy. Previous studies show that imrecoxib has non-inferior pain-

relieving efficacy compared to celecoxib in arthropathy patients and oral surgical patients,'*>!->*

meanwhile the proportions of
patients who experienced gastrointestinal complication, cardiovascular events, or new-onset hypertension were lower in
imrecoxib patients than in celecoxib patients.*

Imrecoxib was the first COX-2 selective inhibitor with independent intellectual property rights of Chinese pharmaceu-
tical enterprises which played an important role in the treatment of axSpA. At present, there were few international reports
on the therapeutic efficacy of imrecoxib in axSpA, only one RCT study confirmed that the efficacy of imrecoxib and
celecoxib was equivalent.'> According to this randomized, double-blind, prospective study, both imrecoxib and celecoxib
might considerably improve axSpA patients’ pain, disease activity, and function, as well as lower MRI sacroiliac joint
inflammation. These findings showed that imrecoxib had similar analgesic and anti-inflammatory effects to celecoxib. It
enhanced patient function and quality of life and perhaps delayed disease progression as revealed on imaging. In patients
with axSpA, the effectiveness of imrecoxib and celecoxib was equivalent, according to the findings of our real-world
investigation. A linear mixed model was utilized to compare efficacy indicators before and after treatment, as well as
between groups, and to adjust baseline measurement indexes and follow-up duration. The findings revealed that ASDAScrp
improved slightly in both groups after 6 months of treatment, with no statistically significant differences.

In a 6-week randomized, double-blind, placebo-controlled trial in France, the celecoxib groups showed greater
reductions in pain (VAS) and functional impairment (BASFI) than the placebo group (mean changes in pain and functional
impairment were —27 + 30 [P = 0.0068] and —12 + 22 [P = 0.0006, respectively). For pain intensity, the ratio of celecoxib
effect to ketoprofen was 1.30 (95% CI 0.98-1.62), and for functional impairment, it was 1.98 (95% CI 0.80-3.96). The
percentage of patients in the celecoxib group who improved by at least 50% (48%) was very near to the predicted (50%) and
substantially different from the placebo (20%) (P = 0.001).%° In 2006, another 12-week randomized, double-blind, placebo-
controlled study showed that celecoxib 200 mg qd and 400 mg qd were efficacious in treating signs and symptoms of AS.
The results in the celecoxib group were significantly different from those in the placebo group (improvements in least-
squares mean pain intensity (VAS), disease activity (VAS), and BASFI scores [P < 0.001]) at Week 12 and the interim
timepoints, Weeks 1, 3, and 6.2 However, different from previous studies, ESR, CRP, BASDAI, BASFI, occipital wall
distance, and finger ground distance were not significantly improved before and after treatment with imrecoxib and
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celecoxib, which might be related to the short follow-up time and the small number of cases. It was necessary to further
expand the sample size, prolong the observation time, and conduct multi-center clinical research.

Biological DMARDs (bDMARDs) are strongly recommended by both the 2016 ASAS/EULAR and the 2018 APLAR
in patients with active disease who have failed to respond to two different NSAIDs. bDMARDs were specifically
suggested for active disease described by BASDAI and ASDAScrp.'®!'? The American Society of Rheumatology (ACR),
the Spondylitis Association of America (SAA), and the Spondyloarthritis Research and Treatment Network (SPARTAN)
published updated recommendations in 2019 that strongly recommended TNFi treatment over non-TNFi treatment in
adults with active AS who were taking NSAIDs[9]. Because many patients stopped using NSAIDs after starting TNF
inhibitors due to improved symptom control,”’ there was no evidence of the effect of combination treatment on axSpA.
In this 6-month, real-world study, TNFi combined with imrecoxib and TNFi combined with celecoxib were efficacious in
improving the signs and symptoms of axSpA, as assessed by disease activity (ASDAScrp, BASDAI), physical function
(BASFI) scores, and inflammatory indicators (ESR, CRP). And there was no significant difference in the improvement of
efficacy indexes (ESR, CRP, BASDAI, ASDAScrp, BASFI, occiput to wall distance, finger floor distance) between two
groups. The addition of NSAIDs to TNFi in patients with AS was linked with considerably reduced radiographic
development in a dose-related manner at four years, according to results presented at EULAR 2018. For no NSAID, low
dosage NSAID, and high dose NSAID, the mean difference in mSASSS between TNFi usage and no TNFi use after four
years was 0.50 (P=0.38), —1.24 (P<0.001), and —3.31 (P<0.001), respectively. In conjunction with TNFi usage, celecoxib
was linked with the highest decrease in radiographic progression, which was meaningful at both two and four years. At
two and four years, the mean difference in mSASSS between TNFi and no TNFi usage for celecoxib was —3.98
(P<0.001) and —4.69 (P<0.001), respectively.>® Therefore, our and Gensler L’s studies suggested that TNFi and NSAIDs
might have synergistic therapeutic effects, whether in reducing disease activity or delaying radiographic progress.

Treat-to-target (T2T) was a new management approach for SpA that was endorsed by an international task committee
in 2012 and modified in 2017."72° Clinical remission should be the treatment objective in this strategy, while low disease
activity might be an option. AS Disease Activity Score Inactive Disease (ASDAS-ID), low BASDAI with normal
C-reactive protein (CRP) level, or ASAS partial remission (ASAS-PR) were the most common indicators of clinical
remission.””*" Inactive disease (ASDAS-ID, ASDAS < 1.3), moderate disease activity (1.3 < ASDAS < 2.1), high
disease activity (2.1 < ASDAS < 3.5), and very high disease activity (ASDAS > 3.5) were the ASDAS cut-offs for
disease activity stages.®’ This real-world study defined ASDAScrp < 1.3 as clinical remission and ASDAScrp > 1.3 as
clinical non-remission. In order to explore the difference of clinical remission rate of axSpA patients with different
treatment (imrecoxib/celecoxib/ TNFi combined with imrecoxib/TNFi combined with celecoxib), we conducted
a survival analysis for 24 months on 141 patients with active disease at baseline. Our result showed that the clinical
remission rate were not significantly different between patients treated with imrecoxib and celecoxib, imrecoxib and
TNFi combined with imrecoxib, TNFi combined with imrecoxib and TNFi combined with celecoxib, celecoxib and TNFi
combined with celecoxib. Therefore, imrecoxib and celecoxib, TNFi combined with imrecoxib and imrecoxib had similar
effects on clinical remission.

Some limitations need to be taken into account when interpreting the results of our study. First, we focused on
effectiveness rather than safety outcomes, this results thus provide no direct safety assessment from within the same
study population. Second, because this was a real-world study, the size of our study population was relatively small, and
there were some data missing and cases lost to follow-up, therefore, selection bias may be present. In the future, we need
to expand the sample size, prolong the observation time, and add the research on the radiology progress and safety of
imrecoxib and celecoxib in patients with AS.

Conclusion

This study demonstrated that ASDAScrp improved slightly within 6 months after treatment with imrecoxib, and TNFi
combined with imrecoxib significantly improved multiple effect indexes in axSpA patients. The efficacious in disease
activity, physical function, inflammatory indicators, and clinical remission rate of imrecoxib and celecoxib in the
treatment of axSpA was equivalent. Also, the efficacy of TNFi combined with imrecoxib and TNFi combined with
celecoxib in the treatment of axSpA was equivalent.
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