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SUMMARY:
[bookmark: OLE_LINK54]This protocol describes the specific process and efficacy of acupoint application in treating fatigue symptoms associated with chronic obstructive pulmonary disease.

ABSTRACT:
[bookmark: OLE_LINK48][bookmark: OLE_LINK4][bookmark: OLE_LINK60]Chronic obstructive pulmonary disease (COPD) is characterized by persistent respiratory symptoms and progressive airflow obstruction. Research has found that the prevalence of COPD is high and continues to rise globally and regionally. COPD has now become a major cause of death and disability worldwide. Fatigue is a subjective discomfort of the body and weakness that is closely related to physical and mental state and is a common symptom in patients with COPD. Fatigue can lead to limitations in daily functioning and decreased health-related quality of life, which in turn can severely affect the prognosis of COPD. At present, pulmonary rehabilitation is the main non-drug treatment for COPD fatigue, but patient compliance and participation are insufficient, the long-term maintenance effect is limited, and economic and time costs are high, so it is important to seek safer and more effective treatments. Acupoint application (AA), as one of the classic external treatment methods in traditional Chinese medicine, is characterized by its minimal side effects, ease of operation and dissemination, multi-target synergistic effects, and low economic costs. Preliminary findings show their role in improving the clinical symptoms of fatigue in COPD. This study will provide a detailed presentation of the process of using AA therapy to treat COPD and the observed trends, aiming to offer a reference for non-pharmacological treatment approaches.

[bookmark: _Hlk203209386]INTRODUCTION:
Chronic obstructive pulmonary disease (COPD) is a heterogeneous chronic respiratory disease characterized by persistent respiratory symptoms and airflow limitation due to airway and/or alveolar abnormalities1,2, which primarily results in symptoms such as dyspnea, cough3, sputum production, and fatigue1,4. COPD is the second most common respiratory disease in the world and is associated with higher morbidity and mortality5. The World Health Organization predicts that COPD will be the third leading cause of death worldwide by 20306.

Fatigue is the second most common symptom in COPD patients after dyspnea7, affecting nearly 75% of COPD patients8, and is defined as a subjective, unpleasant symptom that includes the entire physical sensation from tiredness to exhaustion, creating a relentless overall condition that interferes with an individual's ability to perform their normal abilities9. Current research results suggest that fatigue is a key factor in reducing patients' quality of life, which can have a serious negative impact on physical, emotional, cognitive, and social functioning, leading not only to decreased social participation, deterioration of health status, and impairment of quality of life, but also to trigger significant psychological load, and then to weaken survival belief10. Notably, there is a significant clinical correlation between the severity of fatigue symptoms and the level of functional limitation and the risk of poor prognosis11. However, due to cognitive biases and the lack of symptom assessment systems, these core symptoms often do not receive adequate intervention priority in clinical management12. At present, pulmonary rehabilitation is the main non-drug treatment for COPD fatigue13, but the lack of patient compliance and participation14, limited long-term maintenance effect15, and the high economic and time costs have led to unsatisfactory results16, so exploration of safe and effective interventions for COPD-related fatigue has become an important problem to be solved urgently.

[bookmark: _Hlk203209441][bookmark: OLE_LINK63]Acupoint application (AA) is one of the traditional treatment methods of traditional Chinese medicine17. Through the meridians and acupoints theory to locate specific acupoints, the Chinese herbal medicine is prepared into a paste, ointment, pills, or cakes, applied to the body surface at acupoints. Then, the dual effects of drug transdermal absorption and acupoint stimulation are used for dredging the meridians, harmonizing qi and blood, and strengthening the body18. It combines the pharmacology of traditional Chinese medicine with the effect of acupuncture point conduction, and is often used to regulate the respiratory system19, digestive system diseases20, and chronic diseases21, and is non-invasive, safe, and convenient to apply. This study refers to a randomized controlled trial design to systematically evaluate the intervention effect of AA therapy on patients with COPD-related fatigue and its potential clinical application value. The method is not suitable for critically ill patients. The study randomly divides subjects into an experimental group (receiving conventional treatment combined with AA) and a control group (only receiving conventional treatment). The quantification of physiological function, fatigue levels, and comprehensive disease status is assessed between the two groups and before and after treatment using three dimensions: the 6-Minute Walk Test (6MWT), the Multidimensional Fatigue Inventory (MFI-20), and the COPD Assessment Test (CAT). This study serves as a practical demonstration of a preliminary feasibility method. In order to standardize technical operations and facilitate clinical promotion, the protocol shows all the key steps, which will help to further promote this traditional Chinese medicine method through visual technology.

[bookmark: OLE_LINK23]PROTOCOL:
This research protocol was reviewed and approved by the Clinical Research Approval Committee of the Hospital of Chengdu University of Traditional Chinese Medicine (2024-09-30-02). Written informed consent was obtained from all subjects.

[bookmark: OLE_LINK1]1. Research design 

1.1. Assign patients with COPD-related fatigue (n = 12) to a randomized controlled trial design. Predetermine sequential numbers for all 12 patients, generate random numbers using the random number table method, and divide the subjects into an experimental group (6 cases; receiving conventional treatment combined with AA) and a control group (6 cases; only receiving conventional treatment) for observation.

1.2. Ask all patients to complete the 6MWT and fill out the MFI-20 and CAT 24 h before AA.

[bookmark: OLE_LINK61]1.2.1.	For 6MWT, ask patients to walk as quickly as possible in a straight corridor to determine the walking distance over 6 min, which is used to assess functional exercise capacity. 

1.2.2.	Guide the research staff to systematically explain the questionnaire items and their purposes to the patients. Ask the patients to complete the MFI-20 questionnaire to assess changes in multidimensional fatigue and the CAT questionnaire to assess the disease-specific quality of life changes in COPD patients.

1.3. Ensure all enrolled patients receive identical routine treatment and care.

1.3.1. Hospital environment: Maintain clean wards with adequate ventilation, minimal noise, and appropriate bed spacing.

[bookmark: OLE_LINK27][bookmark: OLE_LINK12]1.3.2. Pharmacological intervention: Administer conventional Western medicine treatment, including antibiotics, bronchodilators, glucocorticoids, and mucoregulators.

[bookmark: OLE_LINK32]1.3.3. Respiratory function training: Instruct patients to perform diaphragmatic breathing, pursed-lip breathing22, or respiratory exercises23.

1.3.4. Lifestyle intervention: Supervise smoking cessation, remind patients to avoid exposure to dust or chemical gases, and emphasize balanced nutrition with high-quality protein sources (e.g., milk, eggs) and fiber-rich vegetables and fruits.

[bookmark: OLE_LINK38]1.3.5. Health education: Teach self-management strategies and disease-related fundamentals, such as effective sputum expulsion techniques24. Address maladaptive cognitive and behavioral factors to enhance rehabilitation adherence, confidence, and anxiety reduction.

[bookmark: OLE_LINK28]1.4. Administer routine treatment and care to the control group (for detailed procedures, please refer to Step 1.3) and provide the experimental group with AA treatment every 2 days in addition to routine treatment and care (see Step 4).

1.5. Require all patients to repeat 6MWT and complete the MFI-20 and CAT questionnaires after 2 weeks of treatment.

1.6. Screen raw data to exclude invalid results with missing values or outliers beyond acceptable ranges. Process experimental observations and questionnaire data using statistical software and present quantitative data as mean ± standard deviation. Confirm that all indicators conform to a normal distribution (see Supplementary Table 1). To check this, apply the independent samples t-test for comparisons between the two groups, apply the paired samples t-test for comparisons before and after treatment, and set the significance level to 0.05 as the criterion for indicating statistically significant differences.

NOTE: To ensure consistency in data collection, a uniformly trained research team is responsible for explaining the trial procedures, questionnaire items, and objectives to patients in detail throughout the study, strictly avoiding any leading suggestions. The reasonable range for the 6MWT is between 150 m and 450 m25. Ensure that the scores from the MFI-20 and CAT questionnaires fall within a reasonable range.

2. Eligibility criteria 

2.1. Inclusion criteria

2.1.1. Include patients meeting COPD diagnostic criteria based on the Global Initiative for Chronic Obstructive Lung Disease (GOLD COPD Report 2024 Update)26.

2.1.2. Include patients fulfilling diagnostic criteria for fatigue outlined in the Chinese Expert Consensus on Fatigue Diagnosis and Management27.

2.1.3. Include conscious, mentally competent patients capable of understanding the study.

2.2. Exclusion criteria

2.2.1. Exclude patients with chronic debilitating illnesses, general weaknesses, emaciation, diabetes mellitus, severe cardiac, hepatic, or renal dysfunction, or other severe physical or mental comorbidities.

2.2.2. Exclude patients declining acupoint application therapy. Exclude patients with allergies to medication or excipient components.

2.2.3. Exclude pregnant women or young children. Exclude patients with skin lesions, eczema, or keloid predisposition.

2.2.4. Exclude patients enrolled in concurrent clinical trials.

2.3. Withdrawal and exclusion criteria

2.3.1. Exclude patients developing severe complications, disease progression, or adverse reactions during the study.

2.3.2. Exclude patients voluntarily withdrawing from the study.

3. Preparations before procedure

3.1. Material preparation

3.1.1. Prepare the following materials: Herbal medicines: Sinapis alba L, Pinellia ternata (Thunb.) Ten. ex Breitenb, Astragalus membranaceus (Fisch.) Bunge, Atractylodes macrocephala Koidz, Tetradium ruticarpum (A. Juss.) T. G. Hartley, disposable tongue depressors, treatment bowls, non-woven acupoint patches, breathable medical tape, tweezers, sterile cotton swabs, 75% alcohol cotton balls, fast-drying waterless hand sanitizer, disposable sterile medical rubber gloves, and disposable treatment sheets (See Figure 1 and Table of Materials for details).

[bookmark: OLE_LINK106]3.1.2. Measure 20 g each of Pinellia ternata (Thunb.) Ten. ex Breitenb, Astragalus membranaceus (Fisch.) Bunge, Atractylodes macrocephala Koidz, Tetradium ruticarpum (A. Juss.) T. G. Hartley, and 10 g of Sinapis alba L, totaling 90 g. Grind the herbs into fine powder using an ultra-micro pulverizer, and then sieve out impurities using a sieve with an aperture size of 80 mesh, which corresponds to 0.18 mm.

3.1.3. Mix 30 g of herbal powder with 10 mL of ginger juice in a treatment bowl to form a paste before treatment.

3.1.4. Use a tongue depressor to evenly spread the paste onto the center of a sterile non-woven patch (3 cm x 3 cm) to a thickness of 2 mm. Press the adhesive areas surrounding all sides of the patch firmly together to seal it, store under refrigeration at 4 °C for later use, and observe that the validity period does not exceed 72 h.

3.2. Patient preparation

3.2.1. Inform the patient of the purpose, procedure, precautions, and potential sensations (e.g., warmth or mild tingling) post-application to prevent anxiety. Instruct the patient to avoid vigorous exercise and consumption of alcohol, coffee, or other stimulants 30 min prior to the procedure.

3.3. Practitioner preparation

3.3.1. Escort the patient to a clean, quiet treatment room and instruct them to assume a seated position. Adjust curtains to ensure privacy, strictly protect patient confidentiality, and implement warming measures to prevent hypothermia.

3.3.2. Reconfirm the patient’s name, age, gender, bed number, and hospitalization ID.

3.3.3. Obtain and arrange items correctly, completely, concisely, and orderly as needed. Verify the validity periods of all items. Maintain strict separation between sterile and contaminated zones.

3.3.4. Apply at least 3 mL of fast-drying, non-rinse skin disinfectant to the palm of the operator's hand and then proceed with the seven-step hand washing method28. Allow hands to air-dry for approximately 20 s without using paper towels. Finally, wear disposable sterile medical rubber gloves.

[bookmark: OLE_LINK109][bookmark: _Hlk203223418]3.3.5. Use tweezers to hold a 75% alcohol cotton ball. Disinfect the skin of the medial forearm region on one of the patient's hands twice. Maintain an approximate circular disinfection area with a radius of 3-4 cm.

[bookmark: OLE_LINK68]3.3.6. Retrieve a non-woven acupoint patch; completely remove the protective film covering the medicinal ointment surface to expose it. Apply the patch to the medial aspect of the patient's forearm29. Observe the patient for 30 min and inspect the skin at the application site for allergic reactions such as erythema, swelling, or pruritus.

3.3.7. If there are no adverse reactions, carry out the next step. If an allergic reaction occurs, discontinue the trial immediately and implement prompt management.

[bookmark: _Hlk200310237]4. Treatment procedure

4.1. Acupoint localization

4.1.1 Select the following acupoints for AA application: Dan zhong (CV 17) on the chest region, Guan yuan (CV 4) on the lower abdomen, Bilateral Fei shu (BL 13) and Pi shu (BL 20) on the back, Bilateral Zu san li (ST 36) on the lower limbs. Use the following localization methods, namely surface anatomical landmark measurement, bone-length proportional measurement, and finger-cun measurement24. See Figure 2 and Table 1 for details.

NOTE: Acupoint selection and localization adhere to the National Standard of the People’s Republic of China: Nomenclature and Location of Meridian Points (GB/T 12346-2021)30. 

4.2. Disinfection of the treatment area

[bookmark: _Hlk203228646][bookmark: _Hlk203228882]4.2.1. Use tweezers to hold a 75% alcohol cotton ball. Disinfect the skin around each acupoint 2x, starting from the center of the acupoint and moving outward in a spiral motion, covering an area 3–4 cm from the acupoint.

NOTE: If the patient is allergic to alcohol, substitute povidone-iodine for disinfection.

4.3. Acupoint application procedure

[bookmark: OLE_LINK16][bookmark: OLE_LINK26]4.3.1. Retrieve the prepared acupoint patch; carefully grasp one corner and completely remove the protective film covering the medicinal ointment surface to expose it. 

4.3.2. Stabilize the patient's skin to keep the periacupoint skin naturally tensioned and positionally stable, then precisely align the medicated area of the patch with CV 17, CV 4, BL 13, BL 20, and ST 36 acupoints. Ensure full skin contact at all target points, gently place the patch, and allow it to adhere to the patient's skin; refer to Figure 3 for detailed illustrations.

4.3.2.1. When applying the patch, start from the center of the patch and gently press outward with the fingertips in an even manner to smooth it down. Ensure that the entire patch, particularly the edges, adheres securely to the skin without any bubbles or wrinkles.

4.3.3. Instruct the patient to retain the applied patch for 4–6 h and administer the patch every 2 days. Ask the patient to remove the patch themselves after this period and clean the skin with warm water after removal. 

5. Post-treatment procedures

5.1. Dispose of contaminated materials, organize the medication cart and instruments, wash hands, and document the AA therapy.

5.2. Instruct the patient to refrain from strenuous exercise and sweating for 4 h after AA to prevent dislodgement. Prohibit the use of soap or alcohol for cleansing.

5.3. Instruct the patient to abstain from consuming raw, cold, spicy, or seafood products during the treatment period.

6. Adverse incident management

6.1. Instruct the patient to immediately remove the transdermal patch if mild skin irritation occurs, such as erythema accompanied by pruritus. If symptoms persist following removal, direct the patient to seek immediate assistance from the trial personnel.

6.2. Instruct the patient to immediately discontinue treatment and notify trial personnel if symptoms such as nausea, vomiting, dizziness, or palpitations occur during the procedure.

[bookmark: _Hlk203224037]RESULTS:
In this study, a total of 12 patients who met the criteria participated in and completed the trial, including the experimental group (6) and the control group (6), none of whom were discharged or excluded during the process. The 6MWT before and after treatment, as well as the MFI-20 and CAT, were measured in the same way for patients in the experimental and control groups. The 6MWT requires patients to walk as quickly as possible in a straight corridor for 6 min to assess their functional exercise capacity31. Changes in multidimensional fatigue are evaluated through the patient's completion of the MFI-20 questionnaire16, while the CAT questionnaire is utilized to assess health-related quality of life specific to patients with COPD32.

The results of the 6MWT for the two groups before and after treatment are shown in Table 2. The average 6 min walking distance for the treatment group and control group before treatment was 256.83 ± 69.43 m and 254.00 ± 62.61 m, respectively, with no statistically significant difference (p = 0.942). After treatment, the average 6 min walking distance for the treatment group and the control group was 308.33 m ± 63.17 m and 289.67 m ± 63.48 m, respectively, both showing an increase compared to before treatment. Although the difference between the two groups was not statistically significant (p = 0.621), the changes from before to after treatment within both groups were statistically significant (both p < 0.001), and the increase in the average 6 min walking distance in the treatment group was greater than that in the control group.

The MFI-20 scores for both groups before and after treatment are shown in Table 3. The mean MFI-20 scores for the treatment group and control group before treatment were 67.50 ± 6.60 and 66.67 ± 3.83, respectively, with no statistically significant difference (p = 0.794). After treatment, the average MFI-20 scores for the treatment group and the control group were 55.17 ± 6.71 and 58.33 ± 5.68, respectively, both lower than those before treatment. Although the intergroup difference was not statistically significant (p = 0.398), the differences before and after treatment within both groups were statistically significant (treatment group p = 0.001, control group p = 0.018), and the reduction in scores for the treatment group was greater than that of the control group.

The CAT scores of the two groups before and after treatment are shown in Table 4. The mean scores of the treatment group and control group before treatment were 24.67 ± 5.39 and 23.83 ± 4.26, respectively, with no statistically significant difference (p = 0.773). After treatment, the average CAT scores for the treatment group and the control group were 16.33 ± 4.03 and 19.33 ± 3.44, respectively, both lower than before treatment. Although the intergroup difference was not statistically significant (p = 0.196), the differences before and after treatment within the treatment group (p = 0.027) and the control group (p = 0.005) were statistically significant, and the reduction in scores for the treatment group was greater than that of the control group.

Preliminary results indicate that AA therapy combined with conventional treatment not only has an improved effect on alleviating fatigue symptoms in patients with COPD but also shows a trend of being more effective than conventional treatment alone. The starting data from both groups before treatment were comparable (p > 0.05), eliminating the interference of initial differences. After treatment, the inter-group comparison of the two sets of data did not show statistically significant differences (p > 0.05), possibly due to the extremely small sample size and considerable variability in individual responses. However, intra-group comparisons are more sensitive than inter-group comparisons and are better suited to detect changes. Both groups demonstrated statistically significant improvements in the 6MWT, the MFI-20 scores, and the CAT scores after treatment compared to before treatment (all p < 0.05), proving that both intervention measures are effective. Additionally, intergroup comparisons revealed that the experimental group had better outcomes in improving core fatigue indicators (MFI-20) and associated symptoms (CAT), with greater enhancements in 6MWT compared to the control group. These data demonstrate the potential benefits of incorporating AA therapy with conventional treatment in alleviating fatigue symptoms in COPD patients. 

FIGURE AND TABLE LEGENDS:
[bookmark: OLE_LINK25]Figure 1: Tools required for therapy. (A) Chinese herbal powder, (B) Disposable tongue depressor, (C) Healing bowls, (D) acupoint patches, (E) medical tape, (F) Quick-drying, non-rinse skin disinfectant, (G) tweezers, (H) sterile cotton swabs, (I) 75% alcohol cotton balls, (J) medical disposable sterilization rubber gloves, (K) Disposable treatment towels.

Figure 2: Schematic diagram of acupoint localization. (A) Acupuncture points on the front of the human body, (B) Acupuncture points on the back of the human body.

Figure 3: Acupoint application. (A) Prepared acupoint application patches. (B, C) Acupoint patches, applied at Dan zhong (CV17) and Zu san li (ST36) points.

Table 1: Detailed information on acupoints used in this study (name, serial number, distribution, localization).

Table 2: Comparison of 6MWT distance between the two groups. Distance is expressed as x ± s. Abbreviation: 6MWT = 6 min walk test.

Table 3: Comparison of MFI-20 scores between the two groups. Scores are expressed as x ± s. Abbreviation: MFI = Multidimensional Fatigue Inventory.

Table 4: Comparison of CAT scores between the two groups. Scores are expressed as x ± s. Abbreviation: COPD = chronic obstructive pulmonary disease; CAT = The COPD Assessment Test.
[bookmark: OLE_LINK49][bookmark: OLE_LINK95]
Supplementary Table 1：Normality test performed using the Shapiro-Wilk test to ensure the validity of statistical testing methods based on the assumption of normal distribution.

DISCUSSION:
This study uses traditional Chinese medicine external treatment methods, acupoint application, to explore the operation and clinical efficacy in treating related fatigue symptoms in patients with COPD. In this study, AA, a traditional Chinese medicine treatment method, was used to investigate the operation and clinical efficacy of the treatment of fatigue symptoms associated with COPD patients. COPD-related fatigue is the result of low lung function and poor health33, which affects their quality of life34. From the perspective of traditional Chinese medicine, the pathogenesis of COPD fatigue lies in the deficiency of lungs and spleen qi, qi stagnation, and phlegm coagulation35. The functions of the lungs and spleen are weakened, resulting in an overall impairment of breathing, with phlegm accumulating in the lungs and causing obstruction. AA can be used to achieve the effect of tonifying the lungs and strengthening the spleen to facilitate smooth breathing and dissolving phlegm through the compatibility of traditional Chinese medicine and transdermal administration of acupoints.

AA uses acupuncture points to communicate with the viscera through the meridians, which can produce the stimulation and regulation of acupuncture points, the pharmacodynamic effect of drugs, and the superposition of the two, and play a local or overall therapeutic effect. This method has an impact on the human skin immune system, skin microbiome, neuromodulation, circulatory system, etc., and is mainly common in the treatment of respiratory and digestive diseases, and has achieved significant efficacy36. Studies have shown that AA has a significant effect on COPD, which can improve patients' clinical symptoms and blood gas indicators, enhance their exercise ability, and promote their recovery37,38. AA can also help reduce the number of exacerbations and improve clinical outcomes by influencing the T-lymphocyte subset in patients with COPD39.

[bookmark: _Hlk203230024][bookmark: OLE_LINK21]In the theoretical system of traditional Chinese medicine, acupuncture points are considered to be specific points that reflect the condition of the viscera and regulate the function of the viscera and are an important link in the relationship between the meridians and the viscera40. As these points are considered crucial in the maintenance of overall health, acupuncture points have a two-way regulation function. It can not only reflect the abnormal state of the body, but physical stimulation on these sites can produce biological regulatory effects. BL13 belongs to the Bladder Meridian of Foot-Taiyang, which can promote lung function and is often used in the treatment of respiratory diseases such as cough and asthma. A study has shown that the mechanism by which the acupuncture point is its location near the T3 spinal nerve, which may be related to the reduction of parasympathetic receptor M1 content in lung tissue, the reduction of bronchial smooth muscle contraction, and thus the reduction of airway spasm41. The BL20 is also located on the Bladder Meridian of Foot-Taiyang, and this acupuncture point, which relates to the lung and spleen, can normalize the endocrine function by regulating the function of the hypothalamic-pituitary-adrenal axis42, thereby alleviating fatigue symptoms. CV17 belongs to the conception vessel and is the convergence point of various qi in the human body. It can regulate the circulation of qi throughout the body and is an important acupoint for the treatment of COPD43. Coarse acupuncture can effectively improve the body mass index, reduce airflow obstruction and dyspnea in patients with acute exacerbation of COPD, and greatly improve the quality of life of patients44. It can also be used to treat depression and other emotional diseases, and its mechanism may be related to the regulation of the content of the neurotransmitter serotonin in the central nervous system and the restoration of the function of the hypothalamic-pituitary-adrenal axis45, thereby improving the subjective fatigue caused by psychological problems. The CV4 also belongs to the conception vessel, which can strengthen the spleen and stomach, replenish deficiency, dispel cold, and promote lung qi, and moxibustion can regulate immunity and significantly improve the main symptoms of fatigue and various accompanying symptoms46. ST36 belongs to the stomach meridian of Foot-Yangming, and AA to ST36 can significantly improve patients' breathing, reduce the symptoms of disease attacks, enhance the body's immunity47, and improve fatigue symptoms.

[bookmark: OLE_LINK22][bookmark: _Hlk203230306][bookmark: OLE_LINK24]In this study, AA therapy used the traditional Chinese herbal medicine Sinapis alba L, Pinellia ternata (Thunb.) Ten. ex Breitenb, Astragalus membranaceus (Fisch.) Bunge, Atractylodes macrocephala Koidz, Tetradium ruticarpum (A. Juss.) T. G. Hartley, combined with five acupuncture points of CV 17, CV 4, BL 13, BL 20, and ST 36, which had the effect of unblocking the qi and nourishing the lungs and spleen, and could relieve fatigue symptoms. The application of Sinapis alba L acupoint patch as an adjunctive treatment for patients with acute exacerbation of COPD has been shown to reduce serum levels of interleukin-6, interleukin-8, and tumor necrosis factor α. Additionally, it has resulted in shorter mechanical ventilation time, fewer days spent in the ICU, and a decreased total sputum output, effectively alleviating symptoms of COPD48. A study has shown that Sinapis alba L AA can increase the levels of immunoglobulin A and immunoglobulin G, reduce the level of immunoglobulin E, inhibit immunoglobulin E-mediated allergic inflammation, and regulate the balance of helper T cells, thereby improving the body's immune status49. Aqueous extract of Astragalus membranaceus (Fisch.) Bunge has a significant anti-fatigue effect, which can delay the occurrence of fatigue by proactively inhibiting ATPase activity in skeletal muscle and enhancing the anti-free radical ability of blood and skeletal muscle50. Atractylodes macrocephala Koidz has an anti-fatigue effect51, and its main active ingredient, Atractylodes macrocephalus polysaccharides, can regulate the body's immune function, promote the transformation of lymphocytes, increase the body's antibody levels, and increase the quality of immune organs52. Pinellia ternata (Thunb.) Ten. ex Breitenb can significantly inhibit the expression of epidermal growth factor receptor (EGFR), extracellular regulatory protein kinase (ERK), transcription factor Sp1, and mucin 5AC (MUC5AC) in the lung tissue of rats with COPD, that is, the highly activated EGFR/ERK/Sp1/MUC5AC pathway is inhibited, and COPD is ultimately relieved and treated53. Evodiamine, an active ingredient of Tetradium ruticarpum (A. Juss.) T. G. Hartley inhibits inflammation, improves lung function in COPD rats, and repairs the airway epithelial barrier in COPD rats, which may be related to the regulation of nuclear factor-erythroid 2-related factor 2 (NRF2)/PTEN inducing putative kinase 1 (PINK1) pathway54,55.

From preparing the ointment, positioning the acupuncture points, completing the application, to finally informing the patient of the precautions and observing the patient's reaction after application, this series of operational processes requires the operator to be meticulous. The most important thing in the operation is to correctly locate the acupuncture points and observe the patient's condition. First of all, if there is an allergy to the application drug or the adhesive tape, this should be treated in time; the application should be stopped immediately, the skin should be cleaned, and anti-allergic drugs should be applied. Secondly, some drug ingredients may irritate the skin, especially if the application is left for too long. If the patient experiences local irritation or burning, the application time should be shortened, and the drug concentration should be reduced to ensure that the patient tolerates it. In addition, the integrity of the skin must be checked before the procedure, and if it is broken, it should be avoided. If an infection occurs, it needs to be cleaned and disinfected, and antibiotics should be used if necessary. In addition, patients may experience other discomforts due to physical differences, such as dizziness, nausea, and other systemic reactions. Treatment should be stopped, the patient should be allowed to rest, and observed for changes in symptoms, and proceed with further management if necessary. In terms of countermeasures, in addition to immediate treatment, adverse reactions should also be recorded, the causes should be analyzed, and the operating procedures should be improved to prevent similar situations from happening again. Training healthcare workers in proper operation and emergency responses is also key.

[bookmark: OLE_LINK114][bookmark: OLE_LINK118]In general, there are few treatment options for fatigue associated with COPD, and they tend to be expensive, leading to low patient acceptance13,14. In contrast, AA therapy offers multiple advantages. Firstly, at the pharmacological level, it acts directly on acupuncture points through skin absorption, bypassing hepatic first-pass metabolism and gastrointestinal irritation while maintaining stable blood drug concentrations. Secondly, in terms of clinical application, it is easy to operate and non-invasive, with significantly better patient compliance compared to traditional administration methods. Thirdly, regarding safety and efficacy, it has high bioavailability and a strong targeted effect, with clinical data indicating its potential effectiveness and a low incidence of adverse reactions56. Based on these characteristics, this method has considerable research value and merits further investigation and promotion.

This study preliminarily explores the efficacy of AA therapy in improving fatigue associated with COPD; however, the research methods still possess certain limitations that need to be refined in future studies. Firstly, the sample size is relatively small. The limited number of patients included in this research may reduce statistical power, increasing the risk of chance or bias affecting the robustness and generalizability of the research conclusions. Secondly, this study did not adopt a rigorous randomized controlled trial design, which may lead to implementation and measurement biases, thus affecting the objectivity of efficacy assessment. Therefore, this study merely provides a preliminary feasibility investigation or a practical demonstration reference. In conclusion, the strength of current evidence is constrained by the limitations mentioned above. To more comprehensively and objectively evaluate the precise efficacy and safety of AA therapy for COPD-related fatigue and to provide higher-level, evidence-based medical evidence for clinical applications, there is an urgent need to conduct multicenter, large-sample randomized controlled trials to establish a more comprehensive and reliable system of evidence-based medical evidence.
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