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Background: Chronic obstructive pulmonary disease (COPD) is a highly 
prevalent and potentially fatal respiratory condition. Acute exacerbations can 
accelerate lung function decline and increase mortality. Acupuncture has been 
increasingly used as an adjunctive treatment for respiratory diseases, but its 
effectiveness in acute exacerbations of COPD (AECOPD) remains controversial. 
Existing evaluations on this topic are limited in scope and depth. This study 
aimed to provide a more comprehensive review to evaluate the effectiveness 
of acupuncture as an adjuvant treatment for acute exacerbations of chronic 
obstructive pulmonary disease.

Study design: Systematic review and meta-analysis of existing randomized 
controlled trials on acupuncture-assisted treatment of acute exacerbation of 
chronic obstructive pulmonary disease (AECOPD).

Methods: We included randomized controlled trials (RCTs) comparing 
acupuncture combined with conventional Western medicine to conventional 
Western medicine alone in patients with acute exacerbations of COPD 
(AECOPD). Our literature search covered ten databases, including PubMed 
and Web of Science ect., up until March 2025. The primary outcome was the 
effective rate, while secondary outcomes included lung function (FEV1%, FEV1/
FVC%, FEV1), arterial blood gas analysis (PaO2, PaCO2, SaO2), the 6-min walk 
test (6MWT), COPD Assessment Test (CAT), modified Medical Research Council 
(mMRC) scale, and success rate of weaning. Data were extracted from eligible 
studies, and statistical analysis was performed using RevMan 5.3 and Stata 16.0. 
Risk of bias and evidence quality were assessed using Cochrane tools and 
GRADE methodology.

Results: The study included 31 randomized controlled trials (RCTs) with 
2,299 participants. The studies were primarily conducted in hospital inpatient 
departments, and the typical treatment duration ranged from 1 to 2 weeks. 
Compared with conventional Western medicine alone, acupuncture combined 
with conventional Western medicine showed greater effectiveness (RR = 1.23, 
95%CI 1.17 ~ 1.29, p < 0.001). Acupuncture significantly improved lung function 
(FEV1%: MD = 5.67, 95%CI 2.97 ~ 8.37, p < 0.001; FEV1/FVC: MD = 4.44, 95%CI 
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1.86 ~ 7.03, p < 0.001; FEV1: MD = 0.37, 95%CI 0.26 ~ 0.47, p < 0.001), reduced 
hypoxia (PaO2: MD = 3.60, 95%CI 2.23 ~ 4.98, p < 0.001; PaCO2: MD = -3.30, 
95%CI -5.80 ~ −0.80, p < 0.05; SaO2: MD = 4.23, 95%CI 3.02 ~ 5.43, p < 0.001), 
and improved exercise tolerance (6MWT: MD = 40.34, 95%CI 30.50 ~ 50.17, 
p < 0.001), quality of life (CAT: MD = -2.68, 95%CI -3.39 ~ −1.96, p < 0.001), and 
dyspnea (mMRC: MD = -0.33, 95%CI -0.47 ~ −0.20, p < 0.001). However, the 
weaning success rate did not show a statistically significant difference between 
the two groups (RR = 1.18, 95%CI 0.95 ~ 1.48, p = 0.14). Mild side effects were 
reported in some studies. We  rated the quality of evidence as very low to 
medium.

Conclusion: This systematic review and meta-analysis demonstrate that 
acupuncture, as an adjunctive treatment for acute exacerbations of chronic 
obstructive pulmonary disease, improves clinical efficacy and key outcomes. Our 
findings are consistent with previous studies that demonstrated improvements in 
the COPD Assessment Test (CAT) and arterial blood gas parameters (PaO2 and 
PaCO2). Unlike previous meta-analyses, the present study showed that adjunctive 
acupuncture significantly improved patient lung function FEV1% outcomes and 
significantly improved patient 6-min walk distance and modified Medical Research 
Council (mMRC) score; however, there was no significant difference in the 
success rate of weaning between the two groups. Although the review highlights 
clinical benefits, the heterogeneity of the included studies and the overall quality 
of the evidence suggest that more high-quality randomized controlled trials are 
needed to validate these findings and optimize treatment strategies. These studies 
should also prioritize standardizing acupuncture regimens, extending treatment 
duration, and conducting long-term follow-up assessments.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/ 
ID:CRD42024528155.

KEYWORDS

acupuncture, acute exacerbation of chronic obstructive pulmonary disease, efficacy, 
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1 Introduction

Chronic obstructive pulmonary disease (COPD) is a 
heterogeneous pulmonary condition, usually characterized by 
persistent, progressive and aggravated airflow obstruction (1), and 
has become a major global public health challenge due to its high 
morbidity and mortality (2). Acute attacks can lead to disease 
progression, and frequent attacks can accelerate the decline of lung 
function. After one acute moderate-to-severe exacerbation, the 
decline rate of lung function in patients increases by more than 95% 
(3), and the cardiopulmonary risk of patients is greatly increased and 
the mortality of patients is increased (4, 5). AECOPD is defined as 
the deterioration of respiratory symptoms within 14 days. It is closely 
related to the increase of local or systemic inflammatory response 
caused by respiratory infection and other factors (1). The current 
mainstream treatment is still corticosteroids and non-invasive 
ventilation, but the efficacy is limited (6). In recent years, more and 
more studies (7–10) have shown that integrated treatment of 
traditional Chinese and western medicine can better alleviate the 
symptoms of acute attacks of COPD patients, improve lung function, 
and improve the efficiency of clinical treatment.

Acupuncture, as an important part of the external treatment of 
traditional Chinese medicine, has been widely used in the clinical 
treatment of various pain diseases (11, 12) and nervous system diseases 

such as insomnia and headache (13, 14). It has been proved effective in 
anti-inflammation, immune regulation, and autonomic nervous system 
regulation. At present, acupuncture is widely used in the prevention and 
treatment of various chronic respiratory diseases (15). The World 
Health Organization has also listed diseases such as bronchitis and 
bronchial asthma as conditions for which acupuncture is effective (16), 
and the 2021 Global Initiative for Chronic Obstructive Pulmonary 
Disease (GOLD) update acknowledges that acupuncture can potentially 
improve breathing difficulties and quality of life in COPD patients (17). 
Studies have indicated that acupuncture can reduce systemic and 
airway inflammation (18), improve blood rheology (19), and enhance 
immune function (20), thereby improving small airway obstruction, 
reducing recurrent attacks, and improving exercise endurance.

In recent years, more and more studies have been conducted on 
the acupuncture-assisted treatment of AECOPD, but the results are 
inconsistent. For example, Yang et  al. (21) added abdominal 
acupuncture treatment on the basis of conventional treatment, and the 
results indicated that PaO2 was significantly increased, PaCO2 was 
significantly decreased, and invasive ventilation time was significantly 
reduced compared with the conventional treatment group. Gui et al. 
(22) randomly divided 251 AECOPD patients into a control group 
and a study group. The study group received acupuncture treatment 
on the basis of the treatment of the control group, and compared with 
the control group, the inflammatory factors such as IL-4 and IL-18 
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were significantly lower in the study group, and the CAT and mMRC 
scores were also statistically significantly lower, which effectively 
improved the quality of life and degree of dyspnea. Due to the 
particularity of acupuncture treatment, the differences in acupuncture 
methods, acupuncture points, stimulation frequency, and whether 
acupuncture is used in different schemes may have a certain impact 
on the results, so the research results are also different. In the study of 
Oncu et al. (23), the addition of acupuncture did not improve lung 
function or the 6-min walking distance. Gao Y et al. (24) showed that 
although electroacupuncture could improve the clinical symptoms of 
patients with dyspnea, the experimental group had no obvious 
advantages compared with the control group in CAT score and BODE 
index. Therefore, a meta-analysis of acupuncture treatment for 
AECOPD is necessary to uncover its true efficacy.

In a recently published meta-analysis on acupuncture treatment 
of AECOPD (25), the scope of inclusion of acupuncture was small, 
with only 12 articles included. Considering the small scope of 
inclusion, the advantages of acupuncture treatment of AECOPD could 
not be reflected. Based on the reference of relevant literatures (26, 27), 
we  expanded the scope of inclusion of acupuncture types. To 
comprehensively evaluate the efficacy and safety of acupuncture-
assisted treatment of AECOPD, and to explore the possible 
mechanism, so as to provide evidence for clinical practice.

2 Materials and methods

This systematic review was conducted as per the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guideline (Supplementary material 1). This review has 
been registered on ROSPERO (ID: CRD42024528155), which is 
accessible at https://www.crd.york.ac.uk/PROSPERO/.

2.1 Inclusion criteria

(1) The articles included in our study were randomized controlled 
trials (RCTs). (2) Patients diagnosed with AECOPD according to the 
Global Initiative for Chronic Obstructive Lung Disease (GOLD) or 
Chinese COPD expert consensus and guidelines were included, 
regardless of age, gender, and race. (3) The experimental group was 
given acupuncture treatment on the basis of the control group. (4) 
Control group: The control group received conventional Western 
medicine treatment (antibiotics, corticosteroids, bronchodilators, etc.) 
or mechanical ventilation. (5) Primary outcome measures included 
the effective rate. Secondary outcome measures included lung 
function (including FEV1%, FEV1/FVC%, and FEV1), arterial blood 
gas analysis (including PaO2, PaCO2, and SaO2), 6-min walk test 
(6MWD), COPD Assessment Test (CAT), modified Medical Research 
Council (mMRC), and success rate of weaning. These measurements 
were carried out on at least one of these outcomes.

2.2 Exclusion criteria

(1) Animal studies, (2) Repeated publications, (3) The analytical 
data was either incomplete or omitted, rendering it impossible to 
extract. This could be due to the unavailability of the full text, key 

outcome indicators, or the inability to convert the data. (4) To explore 
the true efficacy of acupuncture more accurately, neither the 
experimental group nor the control group received other traditional 
Chinese medicine treatments or rehabilitation therapies, such as 
Chinese herbal medicine, cupping, moxibustion, acupoint application, 
acupoint embedding, acupoint injection, or extracorporeal 
counterpulsation, etc. (5) Focus on researching other organ 
complications and comorbidities related to AECOPD, such as insomnia, 
anxiety, pulmonary encephalopathy, malnutrition, and complications 
caused by mechanical ventilation such as abdominal distension.

2.3 Search strategy

The search was completed on March 2025, and the databases 
employed in the search were as follows: CNKI, Wanfang Data, China 
Biomedical Literature Database, PubMed, Chongqing VIP, Embase, 
Web of Science, Cochrane Library, AMED and CINAHL.

The MESH keywords used for searching the articles were carefully 
selected to ensure comprehensive coverage of the relevant literature. The 
primary MESH terms and their combinations included: “Pulmonary 
Disease, Chronic Obstructive” (COPD); “Symptom Flare Up”; 
“Inpatients”; “Acupuncture”; “Acupuncture Therapy.” These MESH 
terms were combined using Boolean operators to enhance the search 
strategy, for example: (“Pulmonary Disease, Chronic Obstructive” OR 
“COPD”) AND (“Symptom Flare Up”) AND (“Acupuncture” OR 
“Acupuncture Therapy”) (Supplementary material 2).

2.4 Data extraction

Standardized data extraction tables were developed prior to the 
review. The table includes fields such as study characteristics (author, 
year, country), population details (sample size, age, sex), intervention 
and control details, outcome measures, and study results.

After the completion of the literature search, the reviewers (JML and 
GXY) independently used the software EndNote X9 to reduce duplicates 
and conduct preliminary analyses of titles and abstracts. The final 
inclusion was determined by reading the complete text under the 
previously established inclusion and exclusion criteria. The opinions of a 
third reviewer (GFL) were obtained in case of inconsistency. All 
downloaded articles were examined, and the data was extracted via a 
predetermined table. The following details including first author, 
publication year, gender ratio, average age, treatment group, comparison 
group, sample size, acupuncture information, acupoint, and outcome 
measurement were all recorded. The calculated kappa value was κ = 0.798, 
indicating a substantial level of agreement between the reviewers.

2.5 Assess the risk of bias

The risk of bias in the included literature was evaluated by two 
reviewers (JJL and YH) who used the Cochrane bias tool from RCT 
(28). Five factors were analyzed: (1) selection bias (random sequence 
formation and assignment masking), (2) performance bias (blind 
participants and providers), (3) detection bias (outcome evaluators), (4) 
attrition bias (incomplete outcome data), and (5) reporting bias 
(selective outcome reporting). The analyses were categorized as low risk, 
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high risk, and undetermined (29), and any queries were resolved via a 
discussion with the third reviewer (XRF). Lastly, the abovementioned 
five factors will summarize the overall risk of biased judgment.

2.6 Assess the quality of evidence

This study used the Graded Assessment, Development, and 
Evaluation (GRADE) system to evaluate the quality of the evidence in 
the included studies (30). High, medium, low, and very low were the 
four levels of evidence quality. The true effect was more closely aligned 
with the predicted value as the level of evidence increased, and five 
lowering factors (study constraints, uniformity of effects, inaccuracies, 
interrelatedness, and publication bias) were completely considered. 
After reviewing it by both (JML) and (LW) reviewers, the third reviewer 
(GFL) has reviewed the document again to cross-check any objections.

2.7 Statistical analysis

Data was statistically examined via ReMan 5.3 and Stata 16.0 
software. The mean difference (MD) and its 95% CI were used to 
describe continuous variables. The influence of dichotomous data was 
analyzed using relative risk (RR) with a 95% CI. Based on the 
significance threshold of α = 0.05, any p ≤ 0.05 was deemed to 
be significant. When p > 0.1 and I2 < 50%, it indicates the absence of 
heterogeneity. The p-value ≤0.1 or the I2 ≥ 50%, represented the 
presence of heterogeneity. We  conducted a sensitivity analysis by 
systematically excluding each study individually. Randomized or 
fixed-effect models were selected for meta-analysis after excluding 
clinical or methodological heterogeneity. When it was not possible to 
exclude it, the source of heterogeneity was further identified via 
subgroup analysis. When we  included more than 10 studies, 
we assessed publication bias using a funnel plot. The symmetry of the 
funnel plot was tested via Egger’s test. If p ≥ 0.05 indicates that the 
funnel plot was symmetrical and there was no evidence of publication 
bias among included studies.

3 Results

3.1 Search analysis

A total of 1932 articles were obtained from 10 databases. There 
were 1,510 articles remaining after the removal of duplicates. After 
reviewing the abstract and title, 1,359 articles were dropped due to 
their failure to satisfy the inclusion criteria. Almost 86 articles that 
satisfied the initial screening were re-screened by reviewing the full 
text. A total of 55 articles were excluded due to their failure to satisfy 
the inclusion criteria, and 31 RCTs were ultimately incorporated into 
the meta-analysis (Figure 1).

3.2 Features of the included study

This meta-analysis comprised 31 articles, 33 research papers, and 
a total of 2,299 participants. The sample sizes range from 40 to 251. 
Most of the studies were conducted in hospital settings in China, 

reflecting the prevalence of acupuncture in the region. The duration 
of the intervention ranged from 3 days to 4 weeks, and all studies 
assessed short-term treatment effects. The experimental group 
consisted of 1,175 individuals, whereas the control group had 1,124 
individuals. The study population is mainly middle-aged and elderly, 
with more men than women. Among the studies, Gui et al. (22) had 
the highest number of cases with 251 patients, while Yuwen et al. (31) 
and Wen et al. (32) both had the lowest number of cases with 40 
patients. Among 31 studies, 5 studies used abdominal needles, 3 
studies used electroacupuncture, 1 studies used intradermal needles, 
1 study used Fu’s acupuncture, 1 study used ear needles, 1 study used 
warm needles, and the remaining studies used traditional acupuncture. 
Both studies conducted by Guan et al. (33) and Cheng et al. (34) 
involved seven outcome indicators, which was the highest number of 
outcome indicators. In all of the experiments, feishuxue (BL13) was 
the most frequently selected (Supplementary material 3).

3.3 Risk of bias

7 studies were deemed “unclear” due to the absence of specific 
methods and only the use of “random” words. 1 study was grouped 
according to treatment regimen and rated as “high risk” in the 
randomized sequence generation. 3 studies have clarified the 
allocation of hidden methods, which were considered “low risk.” 
However, only 6 studies have provided an interpretation of the blind 
method due to the unique nature of acupuncture as an auxiliary 
treatment (Figure 2).

3.4 Quality of evidence

We evaluated the quality of evidence using the GRADE 
classification. The quality of evidence for most outcomes was 
downgraded to low due to a high risk of bias and inconsistency across 
studies. Specifically, some studies lacked proper randomization, 
blinding, and allocation concealment, which contributed to the risk of 
bias. Additionally, inconsistency in the treatment protocols and 
participant characteristics across studies further impacted the 
reliability of the findings (Supplementary material 4). The overall 
certainty of the assessment is rated as moderate, low, or very low, 
depending on the quality of the individual studies and the presence of 
methodological limitations such as small sample sizes and unclear 
reporting of key methodological details.

3.5 Outcomes

3.5.1 Effective rate
Among the 31 articles, 18 reported the effective rate of treatment 

(8, 31, 33–48). Due to the different literature referring to the criteria 
for the formulation of efficacy, the criteria for the formulation of 
“clinical control,” “obvious effect” and “effective” were also slightly 
different, but the definitions of “ineffective” tended to be consistent 
(ineffective: The clinical symptoms, signs, and lung function of the 
patients were not substantially improved or aggravated, and the 
symptom score was reduced by < 30%). The effective rate = (overall 
cases − invalid cases)/overall cases × 100%. The heterogeneity test 
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(Figure 3A) yielded results of (p = 0.01 and I2 = 48%), which suggested 
variability in results. The sensitivity analysis showed that after 
excluding the studies of Chen et  al. (39), (p = 0.27, I2 = 16%), it 
indicated the elimination of heterogeneity. Using TCM pulse changes 
to select acupuncture meridians and acupoints may explain the 
analysis. The selection of acupuncture points varies from individual 
to individual; other articles normally used a limited selection of 
predetermined acupuncture points for treatment based on symptoms. 
The fixed effects model was used after excluding this study. As evident 
from the results, the experimental group’s therapeutic effect was 
considerably better in contrast to the control group, as evidenced by 
the substantial variation between both groups (RR = 1.23, 95%CI 
1.17 ~ 1.29, p < 0.001) (Figure 3B). The purpose of the funnel plot was 
to determine whether there was any publication bias in this study 
(Figure 3D). When the funnel plot is tested for symmetry, the result 
of Egger’s test is p = 0.0139, so we carried out the trim and fill method 
(Figure  3E). The asymmetry of the funnel plot may slightly 
overestimate the possible effect of the experimental group. However, 
the asymmetry of the funnel plot has a negligible effect on publication 
bias and does not affect the conclusions of the meta-analysis. In all the 

studies, 1 used electroacupuncture, 1 used auricular acupuncture, 1 
used intradermal acupuncture, 2 used Fu’s acupuncture, and the 
others were manual filiform needles. We also conducted a subgroup 
analysis according to the type of acupuncture to compare the overall 
efficacy of manual filiform acupuncture and other types of 
acupuncture, and the results showed that there was no significant 
difference in efficacy between them (p > 0.05) (Figure 3C).

3.5.2 Lung function

3.5.2.1 FEV1%
The changes in FEV1% before and after treatment were 

documented in 11 studies across 10 articles (22, 24, 33–36, 42, 44, 49, 
50). The heterogeneity test results were (p < 0.1, I2 > 50%). 
We conducted sensitivity analysis by individually eliminating each 
study. No study was identified as having a substantial influence on 
heterogeneity; therefore, the random effects model was implemented 
for the combined analysis. There was a significant variance between 
both groups (MD = 5.67, 95% CI 2.97 ~ 8.37, p < 0.001), suggesting 
that the experimental group can enhance the FEV1% of AECOPD 

FIGURE 1

Flow chart of literature screening.
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patients in contrast to the control group (Figure  4A). Subgroup 
analysis was performed according to the amount of acupoint 
stimulation (Figure 4B), duration of needle retention or stimulation 
(Figure 4C), whether acupuncture manipulation was used (Figure 4D), 
and acupuncture modalities (Figure 4E). The results suggested that 
heterogeneity may be  related to duration of needle retention or 
stimulation. In addition, the subgroup analysis also suggested that 
increasing the number of acupoint stimulations and the application of 
acupuncture manipulations could improve the efficacy. This study was 
examined for publication bias via the funnel plot (Figure  4F). 
Symmetry of the funnel plot was assessed using Egger’s test (p = 0.066), 
indicating no evidence of publication bias in the current analysis.

3.5.2.2 FEV1/FVC
14 articles (22, 32–34, 36, 39, 43, 44, 47–52) reported before 

and after treatment changes in FEV1/FVC and heterogeneous 
results. There was considerable heterogeneity among these studies 
(p < 0.1, I2 > 50%) (Figure  5A). The random effects model was 
employed for the combined analysis, as no studies with a significant 
impact on heterogeneity were identified during the sensitivity 
analysis, which was conducted by systematically excluding each 
study. The experimental group was able to substantially enhance 
the FEV1/FVC of AECOPD patients in contrast to the control 

group, as evidenced by the significant variance between both 
groups (MD = 4.44, 95% CI 1.43 ~ 7.44, p < 0.01), Subgroup 
analysis suggested that both stimulation time and acupuncture 
modalities may be the reasons for heterogeneity, and also suggested 
that increasing the number of stimulation points and the 
application of acupuncture manipulations could improve the 
efficacy (Figures 5B–E). This study was examined for publication 
bias using the funnel plot. The funnel plot symmetry test was 
conducted, and Egger’s Test (p > 0.05) suggests that the study under 
examination in this article fails to demonstrate any publication bias 
(Figure 5F).

3.5.2.3 FEV1

Based on the combined findings of 10 articles (22, 23, 36, 46–48, 
50–53), patients receiving combined acupuncture and conventional 
western medical treatment show greater improvement compared to 
those receiving conventional western medical treatment alone 
(MD = 0.37, 95% CI 0.26 ~ 0.47, p < 0.001). Heterogeneity was found 
in 10 results (p < 0.1, I2 = 89%) (Figure 6A). Each article was removed 
one by one, and no significant heterogeneity was found, so a random 
effect model was used. Subgroup analysis of the studies did not reveal 
a reason for the heterogeneity, but the short duration of treatment may 
be a potential factor. As with the other two lung function outcome 

FIGURE 2

Risk of bias analysis. (A) Risk of bias summary; (B) Literature risk assessment diagram.

https://doi.org/10.3389/fmed.2025.1513888
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Li et al. 10.3389/fmed.2025.1513888

Frontiers in Medicine 07 frontiersin.org

measures, increasing the number of acupoints and the application of 
acupuncture manipulations improved the efficacy (Figures 6B–F).

3.5.3 Blood gas analysis

3.5.3.1 PaO2

PaO2 was reported in 8 papers (8, 21, 33–36, 50, 54, 55) and the 
heterogeneity analysis (Figure 7A) indicated moderate heterogeneity 
(p < 0.008, I2 = 63%). Sensitivity analysis showed that excluding the 
study of Yang et  al. (21), heterogeneity was eliminated (p  = 0.35. 
I2 = 10%) (Figure 7B). Because invasive mechanical ventilation was 
used in this study, PaO2 could be better improved, while other studies 
used oxygen inhalation or non-invasive mechanical ventilation. The 
reason for this could be that Yang et al. used invasive mechanical 
ventilation, which is known to be more effective at improving PaO2 
than oxygen inhalation or non-invasive mechanical ventilation used 
in the other studies. This difference in ventilation methods likely 
contributed to the heterogeneity. Additionally, Yang et  al. did not 
provide a detailed explanation of their randomization method, while 
other studies used more clearly defined randomization techniques 
(e.g., random number tables). These methodological differences might 

have also contributed to the observed heterogeneity. Furthermore, 
Yang et al. included older patients (treatment group: 76.71 ± 7.84 years, 
control group: 77.77 ± 5.74 years), which could have influenced PaO2 
response, adding to the heterogeneity. After the exclusion of Yang 
et al.’s study, a fixed-effects model was applied, which revealed a more 
significant improvement in PaO2 in the treatment group compared to 
the control group (MD = 3.60, 95% CI 2.23 ~ 4.98, p  < 0.001). 
Although the exclusion of one study helped reduce heterogeneity, it 
raises concerns about the robustness of the overall conclusions. Future 
studies will adopt standardized ventilation strategies, clearer 
randomization methods and detailed baseline characteristic reports 
to better explain this variability.

3.5.3.2 PaCO2

There were 9 articles (8, 21, 33–36, 48, 50, 54, 55) that discussed 
the results of PaCO2 (Figure 7C). The analyses showed a high degree 
of heterogeneity (p < 0.0001, I2 = 93%). Sensitivity analysis, by 
excluding each study individually, did not reduce heterogeneity 
significantly, so a random-effects model was used. The high 
heterogeneity observed suggests that variability in treatment 
methods, patient characteristics, and study design could 

FIGURE 3

Acupuncture plus routine treatment versus routine treatment with effective rate. (A): Forest plot of effective rate; (B): Forest plot of effective rate after 
removing Chen’s study; (C): Subgroup analysis of acupuncture modalities; (D): Funnel plot of effective rate; (E): Funnel plot of effective rate after 
applying trim and fill method.
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be significant sources of the differences across studies. In all the 
studies, only Zhou et al. (36) was >30-min used needle retention or 
stimulation time >30-min, while the other studies used ≤30-min. 
Additionally, Zhou et al. (36) used Fu’s acupuncture treatment; and 
Oncu et  al. (23) used transcutaneous electrical stimulation 
treatment, both of which differed from standard acupuncture 
techniques. These differences in acupuncture manipulation and 
acupuncture type were identified as potential sources of 
heterogeneity in the subgroup analysis (Figure  7E). Further 
subgroup analysis based on the number of acupoints did not reduce 
the heterogeneity (Figure 7D). The treatment group showed a better 
reduction in PaCO2 compared to the control group (MD = −3.30, 
95% CI -5.80 ~ −0.80, p < 0.05). Future research should focus on 
standardizing treatment protocols, improving reporting of study 
methodologies, and considering key patient characteristics such as 
age and baseline health status. These steps can help reduce variability 
and improve the consistency of results across studies, allowing for 
more accurate comparisons and clearer conclusions.

3.5.3.3 SaCO2

In 6 studies (33–36, 48, 50), approximately 416 cases were 
reported for SaO2 levels (Figure 7F). The results showed a high degree 
of heterogeneity among the 6 studies (p < 0.01, I2 = 97%). The 
heterogeneity was eliminated after the study by Long et al. (48), as the 

treatment duration was only 7 days in that study and at least 2 weeks 
in the other studies (Figure 7G). The addition of acupuncture had a 
substantial effect on the improvement of SaO2 in AECOPD patients 
(MD = 4.23, 95% CI 3.02 ~ 5.43, p < 0.001).

3.5.4 Sports endurance and quality of life

3.5.4.1 6MWT
This index includes 9 trials (24, 33, 34, 40, 44, 49, 52, 53), and 

the analysis indicated that there was large heterogeneity in the 9 
studies (p < 0.0001, I2 = 75) (Figure 8A). The high heterogeneity 
was likely due to differences in study designs, treatment methods, 
and sample populations, which may have contributed to 
variability in the results. There was a substantial reduction in 
heterogeneity (p  = 0.45, I2  = 0%) after the exclusion of Zhan 
et  al.’s study (1, 49). We  excluded Zhan et  al.’s study due to 
significant methodological differences, including the use of 
coarse needle stimulation with stronger stimulation intensity, 
longer needle retention time (3 h), and the use of fewer acupoints 
compared to other studies that employed traditional filiform 
needles or press needles. These intervention differences likely 
accounted for much of the heterogeneity observed in the initial 
analysis. Additionally, Zhan et  al. used invasive mechanical 
ventilation, which might have further contributed to the 

FIGURE 4

Acupuncture plus routine treatment versus routine treatment with FEV1%. (A): Forest plot of FEV1%; (B): Subgroup analysis of FEV1% (point stimulation 
amount); (C): Subgroup analysis of FEV1% (point stimulation time); (D): Subgroup analysis of FEV1% (acupuncture manipulation); (E): Subgroup analysis 
of FEV1% (acupuncture modalities); (F): Funnel plot of FEV1%.
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variability in outcomes compared to studies using oxygen 
inhalation or non-invasive mechanical ventilation.

We fully acknowledge that such baseline differences can affect 
exercise capacity and may introduce bias. Unfortunately, due to 
incomplete reporting of baseline characteristics in many of the 
included studies, we  were unable to conduct a formal subgroup 
analysis based on disease severity or comorbidity status. 
Nevertheless, we carefully reviewed the available information and 
identified some common baseline features across studies. Specifically, 
most participants were male, which aligns with the current 
epidemiological trends of COPD. The average age was above 
55 years, and the disease duration was approximately 10 years in 
several studies. These factors-older age, longer disease history, and 
male predominance-may have influenced baseline 6MWT 
performance and potentially contributed to inter-study variability. 
The findings depicted that acupuncture had a substantial impact on 
patients’ exercise endurance (MD = 40.34, 95% CI 30.50 ~ 50.17, 
p < 0.001) (Figure 8B). After excluding Zhan et al.’s study, the results 

showed a more consistent effect across the remaining studies, 
providing stronger evidence for the beneficial impact of acupuncture 
on exercise endurance.

In response to the heterogeneity observed, we  attempted to 
explore potential sources by conducting subgroup analyses based on 
treatment duration, stimulation intensity, and manual acupuncture 
techniques. These factors were selected to reflect the clinical 
characteristics of acupuncture practice and the treatment features 
reported in the included studies. However, we fully acknowledge that 
these variables were not consistently or clearly defined across the 
studies, which limits the explanatory power of our subgroup 
analyses. Therefore, we  present these analyses as hypothesis-
generating rather than confirmatory, with the aim of offering 
potential insights for future research and trial design. Future trials 
need to provide detailed and standardized reports on the 
characteristics of participants and clearly define treatment 
parameters such as needle type, stimulation intensity, and treatment 
duration to facilitate subgroup analyses. This will help reduce 

FIGURE 5

Acupuncture plus routine treatment versus routine treatment with FEV1/FVC. (A): Forest plot of FEV1/FVC; (B): Subgroup analysis of FEV1/FVC (point 
stimulation amount); (C): Subgroup analysis of FEV1/FVC (point stimulation time); (D): Subgroup analysis of FEV1/FVC (acupuncture manipulations); (E): 
Subgroup analysis of FEV1/FVC (acupuncture modalities); (F): Funnel plot of FEV1/FVC.
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heterogeneity and allow for a more accurate interpretation of 
the results.

3.5.4.2 CAT
The meta-analysis included 6 trials (22, 24, 39–41, 51) that 

evaluated CAT. The experiment exhibited heterogeneity across 
different studies (p < 0.03, I2 = 59%) (Figure 8C). After the exclusion 
of Xie et  al.’s studies (51), the heterogeneity analysis revealed 
contradictory results (p < 0.35, I 2 = 10%) (Figure 8D). Heterogeneity 
was considered due to the use of warm acupuncture therapy in this 
study and traditional acupuncture therapy in other studies. Warm 
acupuncture has the function of warming channels and collaterals and 
helping healthy qi. After deleting this study, a fixed effects model was 
used to merge. The findings illustrated a substantial reduction in the 
CAT score for the group receiving assisted acupuncture treatment in 
contrast to the group receiving conventional treatment. Further, 
patients experienced improvements in their QoL (MD = −2.68, 95% 
CI -3.39 ~ −1.96, p < 0.05).

3.5.4.3 mMRC
The analysis of 6 articles (22–24, 42, 44, 48) found a high degree of 

heterogeneity (p < 0.001, I2 = 90%), which was not significantly reduced 
when each study was excluded one by one (Figure 8E). We attempted 
to explore potential sources of heterogeneity by conducting subgroup 
analyses based on treatment duration, stimulation intensity, and 
manual acupuncture techniques. These factors were selected to reflect 
the clinical characteristics of acupuncture practice and the treatment 
features reported in the included studies. However, these variables were 
not consistently or clearly defined across the studies, which limits the 
explanatory power of our subgroup analyses. Consequently, we present 
these analyses as hypothesis-generating rather than confirmatory, with 
the goal of providing insights for future research and trial design. Of all 
6 studies, only the study of Oncu, E. (23) used transcutaneous electrical 
stimulation with needle retention or stimulation for > 30-min, and no 
significant reduction in heterogeneity was observed after removal. 
Therefore, subgroup analysis according to the amount of acupoint 
stimulation (Figure  8F), whether acupuncture manipulation was 

FIGURE 6

Acupuncture plus routine treatment versus routine treatment with FEV1. (A): Forest plot of FEV1; (B): Subgroup analysis of FEV1 (point stimulation 
amount); (C): Subgroup analysis of FEV1 (stimulation time); (D): Subgroup analysis of FEV1 (acupuncture manipulations); (E): Subgroup analysis of FEV1 
(treatment duration); (F): Subgroup analysis of FEV1 (acupuncture modalities).
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applied (Figure 8G), and treatment duration (Figure 8H) showed that 
treatment duration may be a source of heterogeneity.

The pooled effect size (MD = −0.33, 95%CI -0.47 ~ 0.20, 
p < 0.001) suggests a statistically significant benefit of acupuncture on 
breathlessness. However, this improvement is close to or below the 
minimal clinically important difference (MCID) for the mMRC scale, 
which suggests that the clinical significance may be limited. We believe 
that the limited improvement in mMRC scores may be  partly 
attributable to the older age and longer disease duration of the 
participants in the included studies—factors known to affect exercise 
tolerance and dyspnea perception. Unfortunately, due to incomplete 
reporting, we were unable to further stratify the analysis by age or 
disease severity. Future trials should report detailed baseline 
characteristics and adopt standardized intervention protocols to 
enhance the consistency and interpretability of the results. These steps 
will help reduce the potential sources of heterogeneity and provide 
more reliable evidence for the clinical efficacy of acupuncture.

3.5.5 Success rate of weaning
The 14-day success rate of weaning off ventilators was discussed 

in 4 studies (21, 55, 56). There was no heterogeneity in the four studies 
(p < 0.26, I2 = 26%). The fixed-effect model was employed to conduct 

a meta-analysis, which revealed that the 14-day weaning success rate 
did not differ dramatically between the conventional treatment and its 
combination with acupuncture treatment (RR = 1.18, 95% CI 
0.95 ~ 1.48, p = 0.14) (Figure 8I). The combined relative risk was not 
statistically significant but still shows a trend suggesting that 
acupuncture may offer some benefit. We acknowledge that the small 
sample sizes in the studies included in this analysis likely led to low 
statistical power, which could have resulted in missing moderate 
effects. This limitation may have reduced the ability to detect a more 
substantial impact of acupuncture. We  are unable to clarify the 
consistency of these studies in terms of offline assessment, intervention 
timing and treatment plans. This lack of consistency may lead to 
changes in the results and affect the interpretation of the research 
findings. Future research should aim to increase sample sizes, 
standardize evaluation methods, and provide clearer reporting of 
study quality to improve the reliability of the findings.

3.6 Safety and adverse reaction reports

Approximately 14 studies evaluated safety measurements and 
identified adverse reactions. Among them, Huang et  al. (52) 

FIGURE 7

Acupuncture plus routine treatment versus routine treatment with blood gas analysis. (A): Forest plot of PaO2; (B): Forest plot of PaO2 after removing 
Yang’s study; (C): Forest plot of PaCO2; (D): Subgroup analysis of PaO2 (point stimulation amount); (E): Subgroup analysis of PaO2 (acupuncture 
manipulation); (F): Forest plot of SaCO2; (G): Forest plot of SaCO2 after removing Long’s study.
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documented three cases of adverse reactions. These reactions included 
one case of needle fainting, one case of difficulties falling asleep, and 
one case of stomach dilation.

4 Discussion

We conducted this systematic review and meta-analysis to more 
comprehensively evaluate the efficacy and safety of acupuncture in 
treating acute exacerbation of chronic obstructive pulmonary 
disease. A total of 31 studies were included in this study, involving 
2,299 participants. The therapeutic goals of AECOPD are to 
improve acute exacerbations and complications. Studies have 
indicated that compared with conventional western medicine 
treatment alone, acupuncture adjuvant therapy can significantly 
improve the effective rate of clinical treatment of patients 
(p < 0.001). Among the 31 studies, electroacupuncture was used in 
3 studies, Fu’s acupuncture in 2 studies, ear acupuncture in 1 study, 
intradermal acupuncture in 1 study, and manual filiform needle in 

the remaining 24 studies. We  conducted subgroup analysis to 
compare the overall efficacy of manual filiform needle and other 
acupuncture types, and the results showed that there was no 
significant difference in the effective rate (p > 0.05). Lung function 
is an important indicator for the diagnosis and evaluation of COPD, 
which can objectively assess the degree of acute exacerbation of 
patients and predict the mortality of patients (57). In this study, 
we conducted a comprehensive analysis of the three indicators of 
FEV1%, FEV1/FVC, and FEV1, among which there was a large 
heterogeneity in the results of the study of FEV1. After the deletion 
of literatures one by one and the subgroup analysis, we failed to 
locate the source of heterogeneity. Considering the particularity of 
acupuncture treatment, the heterogeneity may be caused by clinical 
differences. Subgroup analysis of the three outcome indicators also 
showed that increasing the number of acupoints and the application 
of acupuncture manipulations could better improve the lung 
function of patients. Acute respiratory failure is the most common 
complication of AECOPD. Rapid improvement of blood oxygen 
partial pressure and reduction of carbon dioxide retention are key 

FIGURE 8

Acupuncture plus routine treatment versus routine treatment with sports endurance and quality of life. (A): Forest plot of 6MWT; (B): Forest plot of 
6MWT after removing Zhan’s study (1); (C): Forest plot of CAT; (D): Forest plot of CAT after removing Xie’s study; (E): Forest plot of mMRC; (F): 
Subgroup analysis of mMRC (point stimulation amount); (G): Subgroup analysis of mMRC (acupuncture manipulation); (H): Subgroup analysis of 
mMRC (treatment duration); (I): Forest plot of success rate of weaning.
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to treatment (58). The addition of acupuncture can significantly 
increase PaO2 and decrease PaCO2 (p < 0.05), and also has statistical 
significance in increasing SaO2. The heterogeneity of PaCO2 results 
was high, subgroup studies suggest that acupuncture category and 
non-application of acupuncture manipulation may be sources of 
heterogeneity. The dosage of 6MWT, CAT, and mMRC was used to 
evaluate the exercise endurance and quality of life of COPD 
patients. This study showed that all three outcomes were improved 
after acupuncture treatment. Study (59) showed that 6MWT was 
often used to assess the severity of lung function and exercise ability 
of AECOPD patients. With the aggravation of ventilation 
dysfunction and the progression of the disease in COPD patients, 
there will be changes in the glucose metabolic pathway in the body, 
resulting in lactic acid accumulation and skeletal muscle 
dysfunction, which will lead to the decline of motor function and 
the aggravation of dyspnea in patients. The results of this study 
showed that the experimental group was significantly different from 
the control group, but the heterogeneity of the results was high 
(I2 = 75%). After reading the original article for analysis, in a study 
by Zhan et al. (49), thick needles were used for treatment, which 
was different from traditional acupuncture in other studies. 
Heterogeneity was eliminated (I2 = 0%). The heterogeneity of CAT 
was mainly from the application of warm acupuncture, and the 
heterogeneity of mMRC results was also due to the short duration 
of acupuncture treatment. The study on offline success rate was not 
statistically significant between the two groups. In this study, 
we found that the application of acupuncture manipulation could 
improve their degree of improvement. It was speculated that the 
reason may be that the stress response appeared in the human body 
after the application of acupuncture manipulation, and the resulting 
excitement was transmitted to the sympathetic nerve center, thereby 
alleviating airway spasm and respiratory muscle fatigue, and better 
improving dyspnea and oxygen deficiency (60).

Previous studies have mainly focused on people with stable 
COPD (61, 62), or the evaluation of AECOPD has included less 
literature unable to demonstrate the advantages of acupuncture in 
treating AECOPD (25). In contrast, our study focused specifically 
on the acute exacerbation period, a critical time for treatment, 
which showed that the rate of lung function decline in patients 
increased by more than 95% after one acute moderate–severe 
exacerbation (3). In this study, we evaluated lung function and 
arterial blood gas analysis more comprehensively and added FEV1 
and SaO2 outcome indicators. In addition, we also evaluated the 
offline success rate, which is a key indicator for patients to 
successfully transition from mechanical ventilation support to 
autonomous breathing and can directly reflect the recovery degree 
and clinical benefit of patients’ overall respiratory function. This 
study confirms the positive effects of previous studies (25), on 
acupuncture in improving CAT, PaO2, FEV1/FVC and PaCO2. 
However, comparing previous meta-studies yielded different 
conclusions regarding FEV1%, CAT and 6MWT. This study showed 
that acupuncture-assisted therapy could significantly improve lung 
function (FEV1% and FEV1/FVC) and could significantly improve 
patients’ 6-min walking distance and mMRC score. In the study of 
Gao (24) and Zhan et  al. (49), the results of FEV1% did not 
improve, considering that the two studies were caused by the 
stimulation of a single acupoint and the small amount of 
stimulation. Gao et al. (24) suggested that 6 MW did not change, 

possibly also because the study stimulated only a single 
acupuncture point. The study by Oncu et al. (23) did not find an 
improvement in mMRC, mainly because the study used 
noninvasive transcutaneous electrical stimulation, while other 
studies used invasive acupuncture.

In addition to the efficacy of acupuncture in the treatment of 
AECOPD, the potential mechanism of acupuncture in the treatment 
of AECOPD remains to be explored. Inflammatory response not only 
exacerbates airway obstruction but also affects alveola-capillary gas 
exchange, leading to decreased lung function and insufficient 
oxygenation (18, 63). Acupuncture can significantly reduce 
inflammatory biomarkers in COPD patients. Acupuncture also 
inhibited SOCS3/JAK1/STAT3 signaling (64), negatively regulated 
TLR-4/NF-κB signaling pathway (65), inhibited the release of 
pro-inflammatory cytokines in COPD rats (66), and alleviated airway 
inflammation. Thereby improving lung function; at the same time, 
acupuncture can improve diaphragm function, promote oxygen and 
relieve arterial carbon dioxide retention, relieve clinical hypoxia 
symptoms (8), inhibit cell apoptosis, reduce oxidative stress, and 
increase blood oxygen saturation (67). Acupuncture treatment can 
also reduce airway resistance, improve red blood cell immune 
function (68), regulate β-endorphin in patients (69), improve lung 
ventilation, effectively prevent BMI decline in COPD patients, 
increase peripheral skeletal muscle metabolism. This intervention not 
only alleviates dyspnea in patients with COPD but also enhances 
their exercise endurance and quality of life (70).

In the 31 studies included in this analysis, the top 3 acupoints in 
terms of frequency of use were Feishu (BL13), Zhongwan (RN17), and 
Danzhong (RN12). Feishu (BL13) is the back-shu point of the Lung 
Meridian. Research (71) has shown that Feishu (BL13) regulates the qi 
mechanism of the upper burner, promotes the dissemination of lung 
qi, and facilitates the circulation and dispersal of stasis. Acupuncture at 
Feishu (BL13) can treat various lung diseases such as cough, asthma, 
and pulmonary distension. Danzhong (RN12) is also an important 
acupoint for treating respiratory system diseases, with the function of 
regulating the qi mechanism of the upper burner, promoting the 
circulation of meridians, regulating qi, and dispersing stasis (72). 
Studies have indicated that acupuncture at Danzhong (RN12) has a 
beneficial therapeutic effect on some respiratory diseases. Clinically, 
using acupuncture at Danzhong (RN12) to treat chronic bronchitis and 
asthma has shown good results (73, 74). Additionally, research by Wang 
et al. (75) found that acupuncture at Danzhong (RN12) can reduce 
serum inflammatory factors in patients with AECOPD. Zhongwan 
(RN17) is the confluent point of the Stomach Meridian of Foot 
Yangming. Since the Hand Taiyin Lung Meridian originates from the 
middle burner, the relationship between the two is close. Strengthening 
the spleen and stomach, transforming qi and blood, leads to sufficient 
lung qi. Therefore, we can treat diseases with weakened lung functions 
that spread and descend by targeting Zhongwan (RN17) (76). Research 
(77) has shown that when Zhongwan (RN17) and Feishu (BL13) are 
combined, they can alleviate cough, transform phlegm, relieve asthma, 
and improve lung function in patients. The combined treatment of 
these three acupoints for AECOPD also clinically validates the 
traditional Chinese medicine theories of “the lung governs qi” and 
“nourishing the earth to produce metal.”

There are several study limitations of this review. (1) Heterogeneity 
of included studies: The included trials exhibited significant 
heterogeneity in terms of acupuncture treatment protocols, patient 
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characteristics, and outcome measures. Such variability may affect the 
consistency of the results and limit the generalizability of our findings. 
In particular, differences in the acupuncture points used, needle 
insertion techniques, and treatment durations could contribute to the 
observed discrepancies. (2) Risk of bias: Many of the included studies 
presented unclear or high risk of bias, especially in terms of 
randomization and allocation concealment. Such practices could have 
introduced biases in the selection and reporting of outcomes. While 
we conducted a risk-of-bias assessment using the Cochrane tool, the 
limited quality of some studies could have affected the robustness of 
our conclusions. (3) Short treatment duration: The majority of the 
included studies had a treatment duration of only 1–2 weeks, which 
may not be sufficient to evaluate the long-term effects of acupuncture. 
Therefore, the potential benefits of acupuncture may have been 
underestimated in terms of sustained improvement or relapse 
prevention. (4) Limited follow-up and assessment of long-term effects: 
None of the included studies included long-term follow-up beyond the 
treatment period, which limits our understanding of the enduring 
effects of acupuncture on AECOPD patients. Future studies should 
incorporate long-term follow-up to assess whether acupuncture 
provides sustained benefits over time. Despite these limitations, our 
review indicates that acupuncture may be  an effective adjunctive 
treatment for AECOPD. However, to strengthen the evidence base, 
future randomized controlled trials should focus on standardizing 
acupuncture protocols, extending treatment durations, and 
implementing long-term follow-up.

5 Conclusion

This systematic review and meta-analysis demonstrate that 
acupuncture, as an adjunctive treatment for acute exacerbations of 
chronic obstructive pulmonary disease, improves clinical efficacy and 
key outcomes. Our findings are consistent with previous studies that 
demonstrated improvements in the COPD Assessment Test (CAT) and 
arterial blood gas parameters (PaO2 and PaCO2). Unlike previous meta-
analyses, the present study showed that adjunctive acupuncture 
significantly improved patient lung function FEV1% outcomes and 
significantly improved patient 6-min walk distance and modified 
Medical Research Council (mMRC) score; however, there was no 
significant difference in the success rate of weaning between the two 
groups. Although the review highlights clinical benefits, the heterogeneity 
of the included studies and the overall quality of the evidence suggest that 
more high-quality randomized controlled trials are needed to validate 
these findings and optimize treatment strategies. These studies should 
also prioritize standardizing acupuncture regimens, extending treatment 
duration, and conducting long-term follow-up assessments.

6 Future recommendations

Future research should aim to conduct larger, high-quality 
randomized controlled trials with consistent acupuncture protocols to 
evaluate its long-term effects on AECOPD outcomes. Additionally, 
exploring the underlying mechanisms of acupuncture’s therapeutic 
effects will enhance our understanding of its potential role in managing 
AECOPD. Comparative studies with conventional pharmacological 
treatments could further clarify the added value of acupuncture in 
clinical practice.
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