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Abstract. The present study aimed to compare the efficacy
and safety of loxoprofen sodium cataplasm (LSC) with those
of flurbiprofen cataplasm (FPC) in osteoarthritis (OA) treat-
ment. In this multicenter, randomized controlled trial, subjects
meeting the inclusion and exclusion criteria were randomly
assigned to the two treatment groups. According to the manu-
facturer's instructions, the first group received LSC once daily,
with the application of one patch per area for 2 weeks, whereas
the second group received FPC twice daily, with the applica-
tion of one patch per area for 2 weeks. The treatment response
was evaluated based on the Visual Analog Scale (VAS) score,
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) global score, Lysholm score and adverse
events for 296 patients enrolled across three subcenters, with
192 patients in the LSC group and 104 patients in the FPC
group. The treatment effectiveness rates, based on the VAS,
WOMAC global and Lysholm scores, were 74.46, 61.41 and
85.25%, respectively, for the LSC group and 43.14, 31.37
and 66.67%, respectively, for the FPC group. Regardless of

Correspondence to: Professor Pei Yang or Professor Run Tian,
Department of Bone and Joint Surgery, The Second Affiliated
Hospital of Xi'an Jiaotong University, 157 West Fifth Road,
Xincheng, Xi'an, Shaanxi 710004, P.R. China

E-mail: yangpei@xjtu.edu.cn

E-mail: ortianrun@163.com

“Contributed equally

Abbreviations: ALT, alanine aminotransferase; AST, aspartate
aminotransferase; COX, cyclooxygenase; FPC, flurbiprofen
cataplasm; LSC, loxoprofen sodium cataplasm; NSAIDs,
non-steroidal anti-inflammatory drugs; OA, osteoarthritis; VAS,
Visual Analog Scale; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index

Key words: loxoprofen sodium cataplasm, flurbiprofen cataplasm,
osteoarthritis, efficacy, safety

the effectiveness criterion used, the LSC group exhibited a
superior treatment effectiveness rate compared with the FPC
group. After 2 weeks of treatment, OA symptoms improved
in both groups, with the LSC group exhibiting lower VAS
(P<0.05) and WOMAC global scores (comprising pain, stiff-
ness and physical function scores) compared with the FPC
group (P<0.05), while the Lysholm score was higher in the
LSC group compared with the FPC group (P<0.05). The FPC
group experienced more general adverse events (P>0.05) and
dressing shedding (P<0.05) compared with the LSC group,
whereas the LSC group had more specific adverse events (such
as skin itching, fever and allergy) compared with the FPC
group (P>0.05). The results suggested that compared with
FPC, LSC exhibited higher short-term efficacy and a consis-
tent safety profile. The present study was registered at Chinese
Clinical Trial Register (chictr.org.cn; ChiCTR2300072504;
date of registration, June 15, 2023).

Introduction

Osteoarthritis (OA), among the most common joint disorders,
is characterized by articular cartilage damage and involves the
entirety of joint tissues, leading to the eventual degeneration,
fibrosis and fracture of the articular cartilage and damage to the
complete joint surface (1-3). The clinical manifestations of OA
primarily include pain, stiffness, hypertrophy and restricted
movement, particularly in weight-bearing joints such as knees
and hips (4-6). Thus, effective pain management is important
throughout OA treatment, with the selection, administration
mode and dosage of medications being critical (7-10).

Topical nonsteroidal anti-inflammatory drugs (NSAIDs)
can inhibit prostaglandin synthesis in the body, thereby
exerting anti-inflammatory and analgesic effects and treating
OA mechanistically (11). Clinical research has demonstrated
that NSAIDs have a superior therapeutic efficacy in knee
OA (12-14). At present, various commonly used topical formu-
lations are available. One such formulation called cataplasms
are hydrophilic polymer materials that serve as matrices for
transdermal drug delivery. They possess several advantages,
such as high drug-loading capacity, moisture retention capa-
bility, breathability, and non-allergenic and non-irritating
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properties. Common topical NSAIDs in the cataplasm form
include loxoprofen sodium and flurbiprofen (15). However,
head-to-head clinical studies and comparative data regarding
these two drugs are lacking. Thus, the present study aimed to
systematically compare the clinical effectiveness and related
indicators of loxoprofen sodium cataplasm (LSC) and flurbi-
profen cataplasm (FPC) in OA treatment, and to evaluate the
efficacy and safety of LSC in this context.

FPC is a topical NSAIDs that is commonly used for the
treatment of OA. It works by inhibiting cyclooxygenase (COX)
enzymes, thereby reducing the synthesis of prostaglandins,
which are mediators of inflammation and pain (16). The justi-
fication for comparing FPC and LSC in the present study was
based on the need for a direct evaluation of the efficacy and
safety profiles of these two commonly used topical NSAIDs in
the treatment of OA. While both medications are established
treatments for OA, there has been a lack of head-to-head
clinical studies that provide comparative data regarding their
effectiveness and safety (17,18). FPC is widely recognized
and used in clinical practice for OA management (19-21); by
selecting it as the control, the present study aimed to provide
meaningful insights into the relative benefits of LSC. This
comparison is particularly relevant given the increasing
prevalence of OA and the importance of optimizing treatment
options to improve patient outcomes (22,23). Osteoarthritis
is a debilitating, long-lasting condition affecting the struc-
ture and function of synovial joints, affecting >200 million
people globally and having doubled in incidence over the past
50 years. The present study contributed valuable evidence to
inform clinical decision-making regarding the use of topical
NSAIDs in OA treatment.

The 2-week follow-up was chosen to focus on the
short-term efficacy and safety outcomes, which are critical
for assessing the initial response to treatment in patients with
OA. This duration allowed for the evaluation of immediate
pain relief and functional improvement, which are often the
primary concerns for patients seeking treatment. Additionally,
a shorter follow-up period is common in studies evaluating
topical treatments, as it enables the observation of early adverse
effects and therapeutic responses without the confounding
influence of long-term treatment adherence or cumulative side
effects (24,25).

The scientific demand for comparing LSC and FPC
arises from the increasing prevalence of OA and the need for
effective management strategies that minimize systemic side
effects. The two medications are widely used in clinical prac-
tice (17,18), but there is a lack of direct comparative studies that
assess their efficacy and safety in a controlled environment.
By addressing this gap, the present study provided essential
insights that can help clinicians make informed decisions
regarding the choice of topical NSAIDs for OA treatment.

Materials and methods

Ethical approval. The present study was approved by the
Ethics Committees of The Second Affiliated Hospital of Xi'an
Jiaotong University, Shaanxi, China [ethics approval no. Lun
Shen (2023) no. 003 Xi'an, China] and The Second Affiliated
Hospital of Nanchang University, Jiangxi Chian [ethics
approval no Lun Shen (2022) no. 16; Nanchang, China] and

Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Hubei, China [ethics approval no.
Lun Shen (2021) no. (0117)-01; Wuhan, China]. The partici-
pants provided their written informed consent to participate in
the present study.

Subject enrollment

Inclusion and exclusion criteria. The inclusion criteria were
as follows: i) Participants voluntarily consenting to participate
in the study and providing written informed consent; ii) male
and female participants aged between 20 and 85 years;
iii) participants clinically diagnosed with OA; iv) participants
with joint pain symptoms; and v) participants taking only
study-specified/control medication.

The exclusion criteria were as follows: i) Patients with
bleeding disorders; ii) patients with bronchial asthma;
iii) patients with severe cardiac, hepatic and renal insuf-
ficiency, with alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels exceeding twice the normal
value, and serum creatinine levels exceeding the normal
value. Normal values: <40 U/1 for AST, <50 U/1 for ALT,
35-80 umol/l for serum creatinine; iv) pregnant and lactating
women or women of childbearing age planning to conceive;
v) patients with known hypersensitivity to NSAIDs; and
vi) patients who participated in clinical studies of other drugs
within the past month or had other concurrent diseases or
complications that may affect the assessment of drug efficacy
(skin breakage, infection at the site of drug application or skin
rash).

Discontinuation and withdrawal criteria. The discon-
tinuation and withdrawal criteria were as follows: i) Adverse
events such as skin sensitization preventing the subject from
continuing treatment; ii) unwillingness to continue treatment;
iii) noncompliance with the study protocol; iv) use of prohib-
ited drugs during the study; and v) pregnancy.

Between June 2023 and April 2024, 351 subjects from
three hospitals were invited to participate. The three hospitals
included The Second Affiliated Hospital of Xi'an Jiaotong
University, the Second Affiliated Hospital of Nanchang
University, and Union Hospital, Tongji Medical College,
Huazhong University of Science and Technology. Among
the subjects, 34 were excluded due to not meeting the inclu-
sion criteria and 21 declined to participate. Additionally, two
subjects in the FPC group and eight in the LSC group were
lost to follow-up (Fig. 1). The LSC group included 83 male
and 104 female patients, with five individuals whose sex was
not recorded, totaling 192 individuals, whereas the FPC group
comprised 63 male and 41 female patients. The age of the 192
participants in the LSC group ranged between 24 and 84 years,
with a mean age of 58.46 years; the age of 5 individuals was
not included in the analysis. In addition, the age of the 104
individuals in the FPC group ranged between 35 and 84 years,
with a mean age of 59.82 years.

Research methods. The two groups received topical analgesic
drugs in addition to basic treatment for 2 weeks. The basic
treatment provided to all participants included non-phar-
macological interventions such as physical therapy and
education on joint protection techniques. LSC (Hunan Jiudian
Pharmaceutical Co., Ltd.; state drug license H20173272;
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Figure 1. Consolidated Standards of Reporting Trails flow diagram of
patients enrolled in the study. LSC, loxoprofen sodium cataplasm; FPC,
flurbiprofen cataplasm.

specifications, 100 mg/patch) was administered to the LSC
group and FPC (Beijing Tide Pharmaceutical Co., Ltd.; state
drug license H20103549; specifications, 40 mg/patch) was
administered to the FPC group. LSC was applied topically to
the affected area once daily, with one patch applied per area
for 2 weeks according to the manufacturer's instruction. FPC
was applied twice daily, with one patch applied per area for
2 weeks, according to the manufacturer's instructions. The
treatment duration was 2 weeks and follow-up visits were
scheduled at the end of the second week after the initial
treatment.

Assessment

Efficacy assessment. Treatment effectiveness at week 2 was
the primary indicator, and this was assessed using three
types of evaluation. The first evaluation type was based on
the Visual Analog Scale (VAS) score as follows (26): 0, no
pain; 1-3, mild pain; 4-6, moderate pain; 7-10, severe pain;
and 10, most severe pain. The efficacy index was defined as
follows: Cured, efficacy index =95%; apparent efficacy, effi-
cacy index between =70 and <95%; effective, efficacy index
between =30 and <70%; and ineffective, efficacy index <30%.
The treatment effectiveness rate was calculated as (number of
cured cases + number of apparent effective cases + number of
effective cases)/total number of cases x100%.

The second evaluation type was based on Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) (27-29). The criteria for cured, apparent efficacy
and effective were the same as those for the first evaluation
type. For patients with disease in both knees, the side of
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the patient with the more severe disease was evaluated and
statistically analyzed. The treatment effectiveness rate was
analyzed as (number of cured cases + number of apparent
effective cases + number of effective cases)/total number of
cases x100%.

The third evaluation type was based on the Lysholm
score (30). The efficacy was defined as follows: Cured, pain and
morning stiffness completely disappeared, and the Lysholm
score improved by =30 points; improvement, improvement in
pain, morning stiffness and other symptoms as well as in the
Lysholm score by <30 points but =6 points; and ineffective,
no improvement in pain, morning stiffness and other symp-
toms, with <6-point improvement in the Lysholm score. The
treatment effectiveness rate was assessed as (number of cured
cases + number of improvement cases)/total number of cases
x100%.

Secondary efficacy indicators were changes in the VAS
score, WOMAC global score (0-240), WOMAC knee pain
score (0-50), WOMAC knee stiffness score (0-20), WOMAC
knee physical function score (0-170) and Lysholm score
(0-100) (28-30).

Safety assessment. The incidence of general adverse
events, severe adverse events, special adverse events (including
skin itching, skin fever and allergy) and dressing shedding was
documented.

Statistical analysis. The study data were analyzed using
SAS version 9.4 (SAS Institute). and descriptive statistics.
Continuous variables are presented as the mean, standard
deviation, median, 25th percentile, 75th percentile, minimum
and maximum. Qualitative data are summarized as frequen-
cies and percentages, with confidence intervals for overall
percentages wherever applicable. Differences in treatment
efficacy between the two groups were assessed using the
¥* test, or using Fisher's exact test where appropriate. To
compare categorical variables, the x> test or Fisher's exact test
were used as appropriate. However, for continuous variables
such as data presented as the mean + standard deviation and
median, descriptive statistics were employed and appropriate
parametric test including independent samples t-test and
paired t-test was used. The 95% confidence interval for the
difference in overall effective rates between the two groups
was calculated using the Newcombe-Wilson method. P<0.05
was considered to indicate a statistically significant difference.

Results

Baseline data. Between June 2023 and April 2024, 351 subjects
from three hospitals were invited to participate. Among them,
34 were excluded due to not meeting the inclusion criteria and
21 declined to participate. Additionally, 2 subjects in the FPC
group and 8 in the LSC group were lost to follow-up (Fig. 1).
The LSC group included 83 male and 104 female patients, with
5 individuals whose sex was not recorded, whereas the FPC
group comprised 63 male and 41 female patients. A significant
difference was detected between the groups in terms of sex
distribution (P<0.05). The age of the 192 participants in the
LSC group ranged between 24 and 84 years, with a mean age
of 58.46 years; the age of 5 individuals was not included in the
analysis. In addition, the age of the 104 individuals in the FPC
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Table I. Baseline data.

Variable LSC group FPC group P-value
No. (missing values) 192 (5) 104 (0)
Sex 0012
Male (%) 83 (44.39) 63 (60.58)
Female (%) 104 (55.61) 41 (39.42)
Age, years 0.251
Mean (SD) 58.46 (10.12) 59.82 (8.77)
Median (Q1, Q3) 58.00 (52.00, 66.00) 60.50 (54.00, 65.00)
Min, max 24.00, 84.00 35.00, 84.00

P-value for sex calculated using %> test. P-value for age calculated using the two independent samples t-test. LSC, loxoprofen sodium cata-

plasm; FPC, flurbiprofen cataplasm.
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Figure 2. Comparison of sex and age distribution of patients. (A) Sex distribution and (B) age distribution. LSC, loxoprofen sodium cataplasm; FPC, flurbi-

profen cataplasm.

group ranged between 35 and 84 years, with a mean age of
59.82 years. The difference in age was not significant (P>0.05;
Table I; Fig. 2).

Clinical outcomes. After 2 weeks of treatment, the treatment
effectiveness rate in the LSC group was 74.46% according
to the VAS score, 61.41% according to the WOMAC global
score and 85.25% according to the Lysholm score. By
comparison, in the FPC group, the rates were 43.14, 31.37
and 66.67%, respectively (Tables II-IV). Across the primary
indicators, the LSC group achieved significantly higher

effectiveness rates compared with the FPC group (P<0.05;
Fig. 3). Newcombe-Wilson analysis confirmed this advantage,
indicating that the lower limit of the 95% confidence interval
exceeded zero for differences in treatment effectiveness
between the LSC and FPC groups, indicating the superiority
of LSC treatment (Tables II-IV).

During the screening period, no significant differences
were observed between the two groups in terms of the VAS
score, WOMAC global score (encompassing pain, stiffness
and physical function scores) and Lysholm score (P>0.05;
Table VII). After 2 weeks of treatment, both the LSC and
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Table II. Treatment effectiveness rate (based on the Visual Analog Scale score) after 2 weeks of treatment.

95% confidence
interval for the
difference in
efficacy rates

Treatment between LSC and
Cured, Apparent Effective, Ineffective,  effectiveness FPC after 2 weeks of
Group n (%) efficacy, n (%) n (%) n (%) rate, n (%) P-value treatment (%)
LSC (n=184) 2(1.09) 39 (21.20) 96 (52.17) 47 (25.54) 137 (74.46) <0.001 31.32(19.51-42.16)
FPC (n=102) 0 (0.00) 5 (4.90) 39 (38.24) 58 (56.86) 44 (43.14)

P-value calculated using y? test. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.

Table III. Treatment effectiveness rate (based on Western Ontario and McMaster Universities Osteoarthritis Index global score)

after 2 weeks of treatment.

95% confidence
interval for the
difference in
efficacy rates

Treatment between LSC and
Cured, Apparent Effective,  Ineffective, effectiveness FPC after 2 weeks of
Group n (%) efficacy, n (%) n (%) n (%) rate, n (%) P-value treatment. (%)
LSC (n=184) 1(0.54) 20 (10.87) 92 (50.00) 71 (38.59) 113 (61.41) <0.001 30.04 (18.09-40.64)
FPC (n=102) 0 (0.00) 2 (1.96) 30 (29.41) 70 (68.63) 32 (31.37)

P-value calculated using % test. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.

Table I'V. Treatment effectiveness rate (based on the Lysholm score) after 2 weeks of treatment.

95% confidence interval for the

Treatment difference in efficacy rates
Cured, Improvement, Ineffective, effectiveness between LSC and FPC after 2
Group n (%) n (%) n (%) rate, n (%) P-value weeks of treatment. (%)
LSC (n=184) 29 (15.85) 127 (69.40) 27 (14.75) 156 (85.25) <0.001 18.58 (8.34-29.15)
FPC (n=102) 3(2.94) 65 (63.73) 34 (33.33) 68 (66.67)

P-value calculated using y? test. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.

FPC groups showed reductions in the WOMAC global score
(including scores for knee pain, stiffness and physical function)
and VAS score compared with scores at the screening period,
with their Lysholm score increasing (P<0.05; Tables V and VI,
Fig. 4). Furthermore, after 2 weeks of treatment, the LSC group
exhibited a lower WOMAC global score and VAS score and
higher Lysholm score compared with the FPC group (P<0.05),
indicating that the therapeutic effect of LSC was superior to
that of FPC (Tables VII and VIII; Figs. 5 and 6).

Safety. The FPC group experienced a higher rate of adverse
events (P>0.05) and dressing shedding (P<0.05) compared

with the LSC group, while the LSC group had more specific
adverse events than the FPC group, including skin itching,
skin fever and allergy (P>0.05; Table IX; Fig. 7).

Discussion

OA is a degenerative joint disease that markedly impairs the
quality of life of patients, and is primarily characterized by
joint pain, pressure sensitivity, restricted movement and joint
deformity, which together contribute to decreased bodily func-
tion and diminished quality of life (31,32).The prevalence of
OA has been increasing with aging and obesity trends; from
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Table V. Comparison of secondary indicators in the loxoprofen sodium cataplasm group.

Scores Screening period (n=192) Second week (n=184) P-value
VAS score <0.001
Mean (SD) 5.78 (1.77) 3.14 (1.87)
Median (Q1, Q3) 6.00 (4.00, 7.00) 3.00 (2.00, 4.00)
Min, max 2.00, 10.00 0.00, 8.00
WOMAC global scores <0.001
Mean (SD) 33.21 (17.60) 20.47 (14.49)
Median (Q1, Q3) 28.5 (20.00, 44.50) 15.5 (10.00, 28.50)
Min, max 2.00,75.00 2.00,73.00
WOMAC knee pain score (missing values) 192 (0) 184 (8) <0.001
Mean (SD) 8.46 (4.26) 4.77 (3.65)
Median (Q1, Q3) 8.00 (5.00, 11.00) 4.00 (2.00, 6.50)
Min, max 2.00, 19.00 0.00, 18.00
WOMAC knee stiffness score <0.001
Mean (SD) 343 (1.84) 1.84 (1.76)
Median (Q1, Q3) 3.00 (2.00, 5.00) 1.00 (0.00, 3.00)
Min, max 0.00, 8.00 0.00, 7.00
WOMAC knee physical function score <0.001
Mean (SD) 21.32 (12.27) 13.86 (9.72)
Median (Q1, Q3) 18.0 (12.00, 28.50) 10.00 (7.00, 19.00)
Min, max 0.00, 50.00 1.00, 48.00
Lysholm score <0.001
Mean (SD) 53.60 (17.98) 72.27 (17.48)
Median (Q1, Q3) 58.0 (42.00, 67.00) 76.0 (61.00, 86.00)
Min, max 7.00, 90.00 19.00, 99.00

P-value calculated using paired t-test. VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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Figure 3. Comparison of treatment effectiveness rate between the LSC and FPC groups after 2 weeks of treatment. (A) Visual Analog Scale score, (B) Western
Ontario and McMaster Universities Osteoarthritis Index global score, and (C) Lysholm score. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.
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Scores Screening period (n=104) Second week (n=102) P-value
VAS score <0.001
Mean (SD) 5.79 (1.77) 426 (2.12)
Median (Q1, Q3) 6.00 (4.00, 7.00) 4.00 (2.00, 6.00)
Min, max 2.00,9.00 1.00, 8.00
WOMAC global scores <0.001
Mean (SD) 33.51(21.76) 28.00 (21.27)
Median (Q1, Q3) 23.0 (17.50,51.00) 18.0 (12.00, 50.00)
Min, max 10.00, 75.00 4.00, 69.00
WOMAC knee pain score <0.001
Mean (SD) 8.66 (4.85) 6.80 (5.18)
Median (Q1, Q3) 7.00 (5.00, 13.00) 5.00 (3.00, 11.00)
Min, max 3.00, 18.00 1.00, 18.00
WOMAC knee stiffness score <0.001
Mean (SD) 3.58 (2.36) 2.55(2.25)
Median (Q1, Q3) 3.00 (2.00, 6.00) 2.00 (1.00, 5.00)
Min, max 0.00, 8.00 0.00, 7.00
WOMAC knee physical function score <0.001
Mean (SD) 21.27 (14.97) 18.65 (14.16)
Median (Q1, Q3) 14.00 (11.00, 33.50) 12.50 (8.00,31.00)
Min, max 3.00, 50.00 2.00,45.00
Lysholm score <0.001
Mean (SD) 51.66 (22.32) 62.86 (22.97)
Median (Q1, Q3) 56.00 (41.50, 67.00) 70.00 (50.00, 81.00)
Min, max 7.00, 88.00 15.00,91.00

P-value calculated using paired t-test. VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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Figure 4. Comparison of secondary indicators in the FPC and LSC groups. (A) LSC and (B) FPC groups. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen
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Table VII. Secondary indicators in the LSC and FPC groups.

Score Period LSC group FPC group P-value
VAS score Beginning of screening period 0.954
n 192 104
Mean (SD) 5.78 (1.77) 5.79 (1.77)
Median (Q1, Q3) 6.00 (4.00, 7.00) 6.00 (4.00, 7.00)
Min, max 2.00, 10.00 2.00,9.00
Second week <0.001
n 184 102
Mean (SD) 3.14 (1.87) 426 (2.12)
Median (Q1, Q3) 3.00 (2.00, 4.00) 4.00 (2.00, 6.00)
Min, max 0.00, 8.00 1.00, 8.00
WOMAC global scores Beginning of screening period 0.897
n 192 104
Mean (SD) 33.21 (17.60) 33.51(21.76)
Median (Q1, Q3) 28.50 (20.00,44.50) 23.00 (17.50,51.00)
Min, max 2.00, 75.00 10.00, 75.00
Second week <0.001
n 184 102
Mean (SD) 2047 (14.49) 28.00 (21.27)
Median (Q1, Q3) 15.50 (10.00, 28.50) 18.00 (12.00, 50.00)
Min, max 2.00,73.00 4.00, 69.00
WOMAC knee pain score Beginning of screening period 0.707
n 192 104
Mean (SD) 8.46 (4.26) 8.06 (4.85)
Median (Q1, Q3) 8.00 (5.00, 11.00) 7.00 (5.00, 13.00)
Min, max 2.00, 19.00 3.00, 18.00
Second week <0.001
n 184 102
Mean (SD) 4.77 (3.65) 6.80 (5.18)
Median (Q1, Q3) 4.00 (2.00, 6.50) 5.00 (3.00, 11.00)
Min, max 0.00, 18.00 1.00, 18.00
WOMAC knee stiffness score Beginning of screening period 0.547
n 192 104
Mean (SD) 3.43(1.84) 3.58(2.36)
Median (Q1, Q3) 3.00 (2.00, 5.00) 3.00 (2.00, 6.00)
Min, max 0.00, 8.00 0.00, 8.00
Second week 0.003
n 184 102
Mean (SD) 1.84 (1.76) 2.55(2.25)
Median (Q1, Q3) 1.00 (0.00, 3.00) 2.00 (1.00, 5.00)
Min, max 0.00, 7.00 0.00, 7.00
WOMAC knee physical function score Beginning of screening period 0974
n 192 104
Mean (SD) 21.32(12.27) 21.27 (14.97)
Median (Q1, Q3) 18.0 (12.00,28.50)  14.0 (11.00, 33.50)
Min, max 0.00, 50.00 3.00, 50.00
Second week <0.001
n 184 102
Mean (SD) 13.86 (9.72) 18.65 (14.16)

Median (Q1, Q3)
Min, max

10.00 (7.00, 19.00)

1.00, 48.00

12.50 (8.00, 31.00)

2.00,45.00
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Table VII. Continued.

Score Period LSC group FPC group P-value
Lysholm score Beginning of screening period 0418
n 192 104

Mean (SD) 53.60 (17.98) 51.66 (22.32)
Median (Q1, Q3) 58.0 (42.00, 67.00) 56.0 (41.50, 67.00)
Min, max 7.00, 90.00 7.00, 88.00
Second week <0.001
n 184 102
Mean (SD) 72.27 (17.48) 62.86 (22.97)
Median (Q1, Q3) 76.0 (61.00, 86.00) 70.0 (50.00, 81.00)
Min, max 19.00, 99.00 15.00,91.00

P-value calculated using two independent samples t-test. VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities
Osteoarthritis Index; LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.

Table VIII. Changes in secondary indicators relative to baseline in the LSC and FPC groups.

Variable LSC group FPC group P-value
No. (missing values) 192 (8) 104 (2)
Change of VAS score
Mean (SD) -2.66 (1.53) -1.56 (1.01) <0.001
Median (Q1, Q3) -3.00 (-3.00, -2.00) -1.00 (-2.00, -1.00)
Min, max -7.00,2.00 -6.00, 0.00
Change of WOMAC global scores
Mean (SD) -13.29 (10.60) -5.78 (3.93) <0.001
Median (Q1, Q3) -12.00 (-18.00, -6.00) -6.00 (-8.00, -3.00)
Min, max -53.00, 12.00 -20.00,7.00
Change of WOMAC knee pain score
Mean (SD) -3.80 (2.75) -1.94 (1.39) <0.001
Median (Q1, Q3) -3.00 (-5.00, -2.00) -2.00 (-3.00, -1.00)
Min, max -12.00,3.00 -8.00, 1.00
Change of WOMAC knee stiffness score
Mean (SD) -1.64 (1.39) -1.04 (0.89) <0.001
Median (Q1, Q3) -2.00 (-2.00, -1.00) -1.00 (-2.00, 0.00)
Min, max -7.00,3.00 -3.00, 1.00
Change of WOMAC knee physical function score
Mean (SD) -7.85(7.59) -2.80 (2.93) <0.001
Median (Q1, Q3) -7.00 (-12.00, -2.00) -3.00 (-5.00, -1.00)
Min, max -36.00, 11.00 -12.00,6.00
Change of Lysholm score
Mean (SD) 18.76 (12.21) 11.28 (8.79) <0.001
Median (Q1, Q3) 20.00 (11.00, 27.00) 10.00 (5.00, 16.00)
Min, max -41.00, 57.00 -6.00,39.00

P-value calculated using two independent samples t-test. VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster Universities
Osteoarthritis Index; LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm.

1990-2019 >50% of individuals aged >65 years in China
suffer from OA, a leading cause of pain and disability among

the elderly (33-35). The American College of Rheumatology,
Arthritis Foundation, Osteoarthritis Research Society
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Table IX. Incidence of adverse events in the LSC and FPC groups.

LSC group FPC group
Number of Number of

Adverse events Times individuals (%) Times individuals (%) P-value
General adverse events 10 7 (3.65) 20 7(6.73) 0.258
Severe adverse events 0 0 (0.00) 0 0 (0.00) -
Adverse events leading to discontinuation 0 0 (0.00) 0 0 (0.00) -
Specific adverse events

Skin itching 5 5(2.60) 0 0 (0.00) 0.166

Skin fever 3 3(1.56) 0 0 (0.00) 0.554

Allergy 2 2 (1.04) 0 0 (0.00) 0.543
Dressing shedding 0 0 (0.00) 20 7(6.73) <0.001

P-value calculated using he Fisher's exact test. General adverse events refers to any unintended and unfavorable signs, symptoms or diseases
temporally associated with the use of a medical treatment or procedure that do not necessarily have a causal relationship with the intervention.
Severe adverse events are more critical events that have a marked effect on the health or well-being of a patient. LSC, loxoprofen sodium

cataplasm; FPC, flurbiprofen cataplasm.

LSC group (Screening)

P<0.001

mmmm FPC group (Screening)
LSC group (Second week)
80 mmmm FPC group (Second week)
P=0.418
60
P=0.897
[} _P<0001
S =
©
>
| =
el
8
= 40

P=0.974

P<0.001

VAS score
WOMAC knee

pain score
WOMAC knee
stiffness score
function score
Lysholm score

WOMAC global score
WOMAC knee physical

Scores

Figure 5. Comparison of secondary indicators between the LSC and FPC
groups. LSC, loxoprofen sodium cataplasm; FPC, flurbiprofen cataplasm;
VAS, Visual Analog Scale; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.

International and European Society for Clinical Economics
of Osteoporosis all recommend NSAIDs as a cornerstone
of pharmacological treatment and pain management for

OA (12,36-38). However, prolonged or frequent oral NSAIDs
use can lead to tolerance and safety concerns, particularly in
the elderly and those with comorbidities (39,40). Furthermore,
NSAIDs overuse is associated with adverse gastrointestinal,
cardiovascular, renal and hepatic events (41,42). Topical
NSAIDs formulations, which minimize systemic exposure,
are thus recommended for managing OA symptoms in
middle-aged and elderly patients (40).

Loxoprofen sodium, a novel NSAIDs and propionic
acid derivative, exerts its pharmacological effects by inhib-
iting COX enzymes, thereby blocking the conversion of
arachidonic acid to prostaglandins. This inhibition leads
to anti-inflammatory, analgesic and antipyretic effects (43).
The control group in the present study was selected based
on the common clinical practice of using FPC as a standard
treatment for OA. Flurbiprofen is a well-established topical
NSAID with documented efficacy and safety in managing
OA symptoms (44). By comparing LSC against the estab-
lished FPC treatment, the present study aimed to provide
a meaningful evaluation of the efficacy and safety profile
of LSC. The selection of FPC as a control enabled a direct
comparison of treatment outcomes, thereby enhancing the
clinical relevance of the findings.

After 2 weeks of treatment, the LSC group had treatment
effectiveness rates of 74.46 (VAS score), 61.41 (WOMAC
global score) and 85.25% (Lysholm score). In comparison,
the FPC group achieved rates of 43.14, 31.37 and 66.67%,
respectively. Across the primary indicators, the LSC group
exhibited significantly higher effectiveness (P<0.05).
Additionally, after two weeks of treatment, the LSC group
had a lower WOMAC knee pain score and VAS score than
the FPC group (P<0.05), indicating more effective pain
management. The LSC group exhibited a lower WOMAC
knee stiffness score and improved physiological function
score in addition to a higher Lysholm score compared with
the FPC group (P<0.05), suggesting superior knee function
recovery. This enhanced performance may be attributed to
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Figure 6. Comparison of changes in secondary indicators relative to base-
line between the LSC and FPC groups. LSC, loxoprofen sodium cataplasm;
FPC, flurbiprofen cataplasm; VAS, Visual Analog Scale; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index.

the rapid absorption and distribution of loxoprofen sodium
and its active metabolites, making it one of the fastest-acting
NSAIDs available (45). Of note, the LSC group was admin-
istered a higher daily dose of loxoprofen sodium (100 mg)
compared with that administered to the FPC group (flur-
biprofen; 80 mg), LSC can more effectively alleviate knee
joint pain in patients, which contributes to significant early
symptomatic improvement in patients.

After 2 weeks of treatment, the FPC group exhibited a
higher rate of dressing shedding compared with the LSC group
(P<0.05), which may be attributed to FPC being applied twice
as often as LSC. However, there was no significant difference
between the LSC and FPC groups with respect to general
adverse events, skin itching, skin fever or allergies (P>0.05).
Despite the LSC group receiving a daily dose of 100 mg of
loxoprofen sodium compared with the FPC group receiving
80 mg daily dose of flurbiprofen, the incidence of adverse
events did not differ markedly, indicating comparable safety
profiles for the two treatment options.

to the small sample size. In a randomized controlled trial,
comparability between the two groups is essential and
inherent to the study design. The LSC group contained a
higher proportion of women, who, according to a previous
study, may experience heightened pain sensitivity in arthritic
conditions (46). Nevertheless, the LSC group exhibited
superior outcomes after 2 weeks of treatment, suggesting
that LSC exhibited more effective short-term results than
FPC. LSC and FPC both belong to the class of NSAIDs
and exert their analgesic and anti-inflammatory effects
primarily through the inhibition of COX enzymes (40,44).
LSC selectively inhibits COX-1 and COX-2, leading to a
reduction in the synthesis of prostaglandins, which are
mediators of pain and inflammation (43). By contrast, FPC
also inhibits both COX-1 and COX-2 but may have a slightly
different affinity for these enzymes, which can influence its
overall efficacy and side effect profile (44). The differences
in the mechanism of action may contribute to variations in
the onset and duration of analgesic effects between the two
drugs (47). The pharmacokinetic profiles of LSC and FPC
differ in several aspects. LSC is known for its rapid absorp-
tion and distribution, which allows for a quicker onset of
analgesic effects. It is primarily metabolized in the liver and
its metabolites have a longer half-life, providing sustained
therapeutic action. By contrast, FPC has a slower absorption
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rate and may take a longer time to reach the peak plasma
concentration. Additionally, the pharmacokinetics of FPC
can be influenced by factors such as formulation and skin
permeability, which may affect its overall efficacy in topical
applications (45). These pharmacokinetic differences may
serve a role in the observed variations in treatment effec-
tiveness and safety profiles between LSC and FPC in the
management of OA.

A previous study obtained results that the analgesic effect
of FPC in the treatment of OA is superior to that of LSC, which
contradicts the findings of the present study (47), which may
be attributed to the current study assessing short-term efficacy
(2 weeks), while the aforementioned study evaluated long-term
efficacy (4 weeks). Thus, although LSC was associated with
improved initial results, FPC showed greater effectiveness
with longer use. The current study emphasized early pain
relief and functional recovery, whereas the other study focused
on sustained pain relief and long-term safety. Therefore, the
opposing conclusions may have resulted from the different
time points of efficacy evaluation.

The present study has several limitations. First, the sample
size was small, limiting the ability to draw more broadly
applicable conclusions from the results. Second, the brief
observation period was insufficient to evaluate long-term
efficacy and potential gastrointestinal and cardiovascular
adverse events. Third, other biomarkers that could also be
relevant for assessing safety in both animal and human use
were not analyzed. These include liver function tests (such
as ALT and AST levels), renal function tests (such as serum
creatinine level) and gastrointestinal biomarkers (such as fecal
occult blood). Additionally, inflammatory markers (such as
C-reactive protein) and pain biomarkers (such as substance P
level) may provide additional insights into the safety profile of
the treatments. Future studies should consider incorporating
these additional biomarkers to enhance the comprehensiveness
of safety assessments. Finally, the absence of blinding may
have introduced bias. In the future, a larger sample size will
be employed to ensure the accuracy of the study, the follow-up
period will be extended to clarify the long-term efficacy and
side effects of the drug, and blinding shall be performed to
reduce bias.

In conclusion, OA could be effectively treated with both
LSC and FPC. However, LSC had a higher short-term efficacy,
lower dressing removal rate and improved effect on the knee
joints of patients with OA compared with FPC. Thus, LSC is a
safe and effective treatment for OA.
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