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Purpose: Chronic inflammatory pain is usually treated with oral non-steroidal anti-inflammatory drugs (NSAIDs). However, oral 
NSAIDs can cause some adverse events, and local preparation is an important alternative drug. Currently, small sample clinical studies 
show that loxoprofen sodium hydrogel patch (LX-P) has good analgesic and anti-inflammatory effects; however, there is a lack of real- 
world clinical research data.
Patients and Methods: This study included 60 patients with chronic inflammatory pain. They were treated with LX-P without 
affecting their real-world treatment for two weeks.
Results: After 2 weeks of continuous medication, 93.33% of the patients stated that the treatment was effective. Only 3.33% of the 
patients had a relapse after 4 weeks. Moreover, the swelling range and degree of swelling decreased markedly and the dysfunction of 
the pain site was markedly alleviated. The total satisfaction of patients after treatment reached 90.00%.
Conclusion: In this real-world observational study, LX-P showed good efficacy and safety in patients with chronic inflammatory pain.
Keywords: loxoprofen sodium hydrogel patch, real-world study, chronic inflammatory pain, non-steroidal anti-inflammatory drugs

Introduction
Chronic inflammatory pain, such as pain resulting from osteoarthritis, frozen shoulder, cervical spondylosis, and 
myofasciitis, has a high incidence and recurrence rate.1,2 Chronic inflammatory pain tends to have a low age of onset 
and significantly increases the medical and economic burden of patients, which can markedly reduce the quality of life 
without timely intervention.3 According to the United Kingdom Health and Safety Executive, 5.7 million working days 
were lost between 2001 and 2002 due to low back pain, whereas 4.1 million working days were lost due to upper limb, 
neck, and shoulder pain, resulting in an annual economic loss of approximately £5.7 billion.4 In China, the years of living 
with disability increased dramatically from 17.6 million to 28.1 million between 1990 and 2019.5 Therefore, the 
treatment of chronic inflammatory pain is essential.

Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used to treat pain and inflammation associated with 
chronic diseases.6,7 However, oral NSAIDs may increase the risk of cardiovascular and renal diseases and are known to 
interact with various medications, including antihypertensive agents, antithrombotic agents, antidepressants, and 
corticosteroids.8,9 The use of oral non-selective NSAIDs [ie, cyclooxygenase (COX)-1 and COX-2 inhibitors] also increases 
the risk of upper gastrointestinal complications such as erosive gastritis and bleeding.10 Topical NSAIDs have analgesic and 
anti-inflammatory effects similar to those of oral NSAIDs but with a potentially improved safety profile due to their reduced 
systemic absorption.11 Therefore, the United States and European guidelines for osteoarthritis usually recommend topical 
NSAIDs rather than oral NSAIDs.12,13
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Loxoprofen (LX) is a non-selective NSAID prodrug that became the second most commonly used NSAID (after 
diclofenac) in China in 2007.14 The LX in the loxoprofen sodium hydrogel patch (LX-P) penetrates directly into the 
affected area and relieves pain.15 Currently, small-sample clinical studies have shown that LX-P has good analgesic and 
anti-inflammatory therapeutic effects;7,15–17 however, there is a lack of data from real-world clinical studies. Real-world 
study (RWS) is a patient-centered outcome research that aims to evaluate the external validity and safety of intervention 
measures in real clinical settings.18,19 Compared to RWS, randomized controlled trials have stricter inclusion criteria and 
intervention protocols, making it difficult to reflect the true clinical use of LX-P. This 4-week study aimed to evaluate the 
efficacy, safety, and patient compliance of topical LX-P in the treatment of chronic inflammatory pain in a real-world 
setting to provide a theoretical basis for future clinical treatment of patients with chronic inflammatory pain.

Materials and Methods
Patients
Patients aged 18 years or older diagnosed with chronic inflammatory pain, including osteoarthritis, frozen shoulder, 
myofascial pain syndrome, tendinitis, tennis elbow, rheumatoid arthritis, gout, sacroiliac arthritis, and Achilles tendinitis, 
were included. The patients had no previous history of hemorrhage; asthma; severe cardiac, hepatic, or renal insuffi-
ciency; or allergy to NSAIDs.

The exclusion criteria included: (1) patients with bleeding disorders, bronchial asthma, or known allergy to NSAIDs; 
(2) pregnant and lactating women or women planning to become pregnant; (3) patients who had participated in clinical 
studies with other drugs within 1 month or had other concomitant diseases or complications (local skin lesions, 
infections, or rashes) that may have interfered with the observation of efficacy; and (4) other conditions that the 
investigators considered inappropriate for participation in the trial.

Study Design
This RWS was conducted at Shandong Provincial Hospital Affiliated to Shandong First Medical University. The study’s 
protocol was approved by the Institutional Review Board of Shandong Provincial Hospital Affiliated to Shandong First 
Medical University (SWYX: NO. 2021–405), in accordance with the Declaration of Helsinki and the guidelines for Good 
Clinical Practice.20 Informed consent was obtained from the participants. The participants were screened based on the 
inclusion and exclusion criteria.

LX-P (Jiudian Pharmaceutical, H20173272) was used in combination with the original conventional baseline treatment 
and examination without any modifications. LX-P contains 100 mg LX per patch, and the participants had to use one patch 
daily for 2 weeks. A case report form was completed by the investigator or operating physician at baseline to record the 
patient’s demographic characteristics, medical history, diagnosis, and real-world treatment plan and to collect data on the 
patient’s pain level, degree of swelling, and functional impairment (Supplemental File). The overall improvement in pain 
and efficacy rates, patch comfort and satisfaction, and adverse effects were assessed at weeks 1 and 2. The patients were 
assessed for recurrence at week 4.

Clinical Evaluation
The level of pain and its improvement were assessed using a numerical rating scale (NRS). The NRS is a classification of pain on 
a scale of 0–10, where a score of 0 represents no pain, and 10 represents severe pain. The reduction in pain level was calculated 
using the following formula: NRS score at baseline � NRS score at follow� upð Þ=NRS score at baseline½ ��100%.

Pain improvement was classified as (1) cured, with normal activity and ≥ 95% reduction in the NRS score; (2) highly 
effective, with significant symptomatic relief, basic recovery of functional activities, and ability to engage in normal 
work with 75–89% reduction in the NRS score; (3) effective, with symptomatic relief, improvement in functional 
activities, and ability to engage in light work with 30–74% reduction in NRS score; and (4) ineffective, with no 
significant improvement in symptoms and signs and < 30% reduction in the NRS score. The final effective rate was 
calculated using the following formula: (cured + highly effective + effective) / total number of cases.17
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The secondary indicators included the degree of swelling at the site of pain and the degree of functional impairment. The 
degree of swelling was scored on a scale of 0 to 3, where 0 indicated no swelling; 1 indicated relatively normal skin swelling with 
stretch marks; 2 indicated skin swelling with loss of stretch marks, slightly elevated skin temperature, but no blister formation; 
and 3 indicated significant swelling, shiny skin, tension blisters, and significantly elevated skin temperature. The degree of 
functional impairment was also scored on a scale of 0 to 3, where 0 indicated normal function; 1 indicated mild impairment, such 
as mild functional limitation and no obvious impacts on life and work, such as pain in the joint with a degree of functional 
limitation less than one-third of normal; 2 indicated moderate impairment, such as obvious functional impairment and some 
difficulty or inconvenience in living and work activities, such as pain in the joint with a degree of functional limitation greater 
than one-third or less than two-thirds of normal; and 3 indicated severe impairment, such as severe functional impairment and 
living and work difficulties, such as pain in the joint with a degree of functional limitation greater than two-thirds of normal.

The patient’s comfort was assessed and scored using the degree of skin redness, rash, sticky hair, residual patch 
marks, odor, and pulling and constricting sensation during activity. Satisfaction included five levels: very satisfied, 
satisfied, neutral, dissatisfied, and very dissatisfied. Finally, if an adverse reaction occurred during the follow-up period, it 
was recorded in detail in the case report form (Supplemental File).

Statistical Analysis
Statistical analysis was performed using Statistical Package for the Social Sciences version 25.0 software. The 
Newcombe–Wilson method was used to calculate 95% confidence intervals (CIs) for the overall efficacy and recurrence 
rates. The independent samples t-test was used to analyze the differences in secondary indicators before and after 
treatment. Differences with P < 0.05 were considered statistically significant.

Results
Study Population and Baseline Characteristics
Sixty patients were screened and enrolled in this study between October 2021 and March 2022. The demographic 
characteristics of the 60 patients are presented in Table 1. There were 21 men, 38 women, and 1 patient whose sex was 
not accurately recorded. The patients’ ages ranged from 20 to 91 years, with a mean age of 57.10 years and a median age 
of 57 years.

Clinical Evaluation
The therapeutic efficacy was evaluated 1 and 2 weeks after drug administration (Table 2). After 1 week of treatment, 31 
patients reported effective pain relief. However, the treatment was considered ineffective in 27 patients, with a total 
effective rate of 53.45% (95% CI: 40.80–65.67%). After 2 weeks, two patients reported significant therapeutic efficacy, 
and 54 reported effective treatment. However, the treatment was considered ineffective in four patients, with a total 
effective rate of 93.33% (95% CI: 84.07–97.38%). After 1 month of treatment, 2 out of 60 patients experienced 
recurrence, with a recurrence rate of 3.33% (95% CI: 0.9–11.4%).

Table 1 Baseline Characteristics of the Patients

Characteristics N=60

Sex-n(%)
Male 21 (35.00)

Female 38 (63.33)

NA 1 (1.67)
Age

n (nmiss) 60 (0)

Mean (SD) 57.10 (13.82)
Median (Q1,Q3) 57.00 (53.00,65.50)

Min, Max 20.00,91.00
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For the secondary indicators, the average extent of swelling at the site of pain decreased from 4.38 to 2.88. The 
average degree of swelling decreased from 3.47 to 2.87, and the average degree of functional impairment decreased from 
0.75 to 0.37, with highly significant differences in all groups. After 2 weeks, the average extent and degree of swelling 
and functional impairment continued to decrease to 1.60, 2.17, and 0.13, respectively (Table 3).

Table 2 (1) the Total Effective Rate After 1 Week. (2) the Total Effective Rate After 2 Weeks. (3) the Recurrence 
Rate After 4 Weeks

(1)

n(%)

LX-P Cured Highly Effective Effective Ineffective Total Effective The Total Effective Rate (%)

N=58 0 (0.00) 0 (0.00) 31 (53.45) 27 (46.55) 31 (53.45) 53.45 (40.80~65.67)

(2)

n(%)

LX-P Recurrence The Recurrence Rate(%) 95% CI

N=60 0 (0.00) 2 (3.33) 54 (90.00) 4 (6.67) 56 (93.33) 93.33 (84.07~97.38)

(3)

N=60 Yes 2 (3.33%) 0.9%~11.4%

No 58 (95.00%)

Table 3 (1) the Secondary Indicators After 1 Week. (2) the Secondary Indicators After 2 Weeks

Secondary Indicators Baseline (N=60) Follow-Up (N=60) P

(1)

Extent of swelling n (nmiss) 60 (0) 60 (0)

Mean (SD) 4.38 (2.50) 2.88 (1.66) <0.001

Median (Q1,Q3) 5.00 (2.00,5.00) 2.00 (2.00,5.00)

Min, Max 2.00,10.00 0.00,5.00

Degree of swelling n (nmiss) 60 (0) 60 (0)

Mean (SD) 3.47 (1.42) 2.87 (1.29) <0.001

Median (Q1,Q3) 4.00 (2.00,4.00) 2.00 (2.00,4.00)

Min, Max 2.00,6.00 2.00,6.00

Degree of functional impairment n (nmiss) 60 (0) 60 (0)
Mean (SD) 0.75 (0.68) 0.37 (0.55) <0.001

Median (Q1,Q3) 1.00 (0.00,1.00) 0.00 (0.00,1.00)

Min, Max 0.00,2.00 0.00,2.00

(2)

Extent of swelling n (nmiss) 60 (0) 60 (0)

Mean (SD) 4.38 (2.50) 1.60 (1.48) <0.001

Median (Q1,Q3) 5.00 (2.00,5.00) 2.00 (0.00,2.00)

Min, Max 2.00,10.00 0.00,5.00

Degree of swelling n (nmiss) 60 (0) 60 (0)

Mean (SD) 3.47 (1.42) 2.17 (0.56) <0.001

Median (Q1,Q3) 4.00 (2.00,4.00) 2.00 (2.00,2.00)

Min, Max 2.00,6.00 2.00,4.00

Degree of functional impairment n (nmiss) 60 (0) 60 (0)

Mean (SD) 0.75 (0.68) 0.13 (0.39) <0.001

Median (Q1,Q3) 1.00 (0.00,1.00) 0.00 (0.00,0.00)

Min, Max 0.00,2.00 0.00,2.00
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After 2 weeks of treatment, patient comfort and satisfaction were assessed. The average comfort score was 0.92, 
representing a mild or lower degree of skin redness, residual patch marks, and odor (Table 4). Meanwhile, 53 of the 60 
patients were satisfied, and 1 was very satisfied, with an overall satisfaction rate of 90.00% (95% CI: 79.85–95.34%) 
(Table 5). No obvious adverse reactions occurred during the follow-up period.

Discussion
Several domestic and international guidelines and consensuses currently recommend topical NSAIDs as the first choice for 
chronic musculoskeletal system pain.12,13 Data from some studies have shown that topical LX-P for chronic inflammatory 
pain significantly reduced NRS pain scores and improved quality of life. After the application of LX-P to the lesion, LX 
accumulates in local tissues, which can provide strong anti-inflammatory and analgesic effects and rapid relief of pain at the 
lesion that lasts 24 h.21 A randomized, controlled, double-blind, double-dummy, multicenter, non-inferiority trial included 169 
patients with knee osteoarthritis.17 Patients were randomly assigned to either LX-P or loxoprofen tablet (LX-T) groups for 
a 4-week treatment. At the end of the treatment, the curative effect was similar between the two groups. There were fewer 
adverse events in the LX-P group, but the difference was not statistically significant. In another study, 70 patients with active 
ankylosing spondylitis were randomly assigned to the LX-P and LX-T groups, and there was no significant difference in 
efficacy and safety between the two groups after 4 weeks of treatment.15 A Phase III, randomized, double-blind, non- 
inferiority study included 242 patients diagnosed with lower and upper limbs post-traumatic injury who were experiencing 
moderate or severe pain.16 After being randomly divided into two groups and treated with LX-P and LX-T for 7 days, the pain 
relief of the two groups was similar, while the incidence of adverse events in the LX-P group was half that of the LX-T group. 
In this study, the therapeutic efficacy of topical LX-P was 93.33% after 2 weeks, effectively reducing the pain experienced by 
patients. In addition, there was an extremely significant reduction in local swelling and functional impairment, indicating that 
topical LX-P treatment was effective in improving patient quality of life. The follow-up results 2 weeks after the end of the 
treatment course indicated a relapse rate of only 3.33%, indicating that LX-P can lead to long-lasting therapeutic efficacy.In 
another double-blind, double-dummy, parallel-group, randomized controlled trial, 182 Chinese patients were enrolled and 
randomized equally to either LX-T or LX-P treatment for 2 weeks.7 The primary endpoint of final efficacy rate was 81.3% in 
the LX-P group and 72.2% in the LX-T group.No serious adverse events occurred in either group.

LX-P exhibited good tolerability and safety in this study, with no clear adverse effects and good patient comfort and 
satisfaction. Oral NSAIDs reduce inflammation levels and pain intensity by inhibiting COX isoenzymes and lowering 
prostaglandin levels. To achieve pain relief, oral NSAIDs must achieve systemic efficacy levels, which can also lead to 
gastrointestinal and cardiovascular complications.21,22 Topical formulations provide low systemic drug levels, producing 
peak blood concentrations that are less than 10% of the levels observed after the administration of oral NSAIDs, and 
produce adverse effects that are usually mild and transient, such as pruritus, which resolve with discontinuation of the 

Table 4 The Comfort Score

Comfort Score (N=60)

n (nmiss) 60 (0)
Mean (SD) 0.92 (0.85)

Median (Q1,Q3) 1.00 (0.00,1.50)

Min, Max 0.00,3.00

Table 5 The Total Satisfaction Rate

n(%)

LX-P Very Satisfied Satisfied Neutral Dissatisfied Very Dissatisfied Total Satisfaction Satisfaction Rate (%)

N=60 1 (1.67) 53 (88.33) 6 (10.00) 0 (0.00) 0 (0.00) 54 (90.00) 90.00 (79.85~95.34)
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drug.23 Recently published evidence-based guidelines for topical NSAIDs for musculoskeletal pain have also indicated 
no statistically significant difference in the risk of adverse events with topical NSAIDs compared with placebo.3

We have found the excellent practicability of LX-P from a number of randomized controlled trials, and this study is 
the earliest RWS. However, this study had some limitations. First, the sample size of this study is small, and the 1-month 
follow-up time is shorter. Second, there was not enough control in this study. In the future, further research is necessary 
to improve the limitations of the present study.

Conclusion
In this real-world observational study, LX-P showed good efficacy and safety in patients with chronic inflammatory pain, 
reducing pain while decreasing local swelling and functional impairment and improving patient quality of life. After 2 
weeks of treatment, 93.33% of patients reported the treatment to be effective. Furthermore, during the follow-up at 1 
month, only 3.33% of patients experienced recurrence. This study is the earliest RWS on the clinical application of LX-P, 
demonstrating its effective alleviation of chronic inflammatory pain in real clinical settings.
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