

[image: image1]
Efficacy of acupuncture for hypertension in the elderly: a systematic review and meta-analysis












	
	TYPE Systematic Review

PUBLISHED 14 December 2023
DOI 10.3389/fcvm.2023.1147135






[image: image2]

Efficacy of acupuncture for hypertension in the elderly: a systematic review and meta-analysis

Tianyi Wang1†, Hangyu Li2,3†, Shixing Feng3,4, Junqi Wang5, Wanli Qin2, Yuan Zhang2, Wen Sun1, Chenlu Wang2, Xuanyi Cai1, Dongran Han2*, Jialin Liu4* and Yixing Liu1*

1School of Management, Beijing University of Chinese Medicine, Beijing, China

2School of Life and Science, Beijing University of Chinese Medicine, Beijing, China

3Centre France Chine de la Médecine chinoise, Selles sur Cher, France

4Department of Neurology, Dongfang Hospital Beijing University of Chinese Medicine, Beijing, China

5Dongzhimen Hospital Beijing University of Chinese Medicine, Beijing, China

EDITED BY
Zhiling Guo, University of California, Irvine, United States

REVIEWED BY
Yuanli Chen, Hefei University of Technology, China
Xing Chang, China Academy of Chinese Medical Sciences, China

*CORRESPONDENCE Dongran Han handongr@gmail.com
Jialin Liu Jordan181@163.com
Yixing Liu yixingliu1987@gmail.com

†These authors have contributed equally to this work and share first authorship

RECEIVED 18 January 2023
ACCEPTED 28 November 2023
PUBLISHED 14 December 2023

CITATION Wang T, Li H, Feng S, Wang J, Qin W, Zhang Y, Sun W, Wang C, Cai X, Han D, Liu J and Liu Y (2023) Efficacy of acupuncture for hypertension in the elderly: a systematic review and meta-analysis.
Front. Cardiovasc. Med. 10:1147135.
doi: 10.3389/fcvm.2023.1147135

COPYRIGHT © 2023 Wang, Li, Feng, Wang, Qin, Zhang, Sun, Wang, Cai, Han, Liu and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Background: Hypertension has now developed into a major public health problem worldwide. Under the existing antihypertensive drug treatment paradigm, problems such as decreasing drug resistance and increasing drug side effects can occur for elderly patients. Acupuncture, a core technique in the non-pharmacological treatment of Chinese medicine, plays an important role in the treatment of elevated blood pressure.



Objective: This study aimed to systematically evaluate the effect of acupuncture alone or in combination with antihypertensive drugs on the efficiency of reducing blood pressure and controlling blood pressure in elderly patients with hypertension.



Methods: Articles of randomized controlled trials of acupuncture for hypertension in the elderly published before November 2022 were searched in 7 databases. The methodological quality of the literature was evaluated using the Cochrane Risk of Bias Assessment Tool. The primary outcome was the efficiency rate of blood pressure reduction, and the secondary outcome was the change in blood pressure after treatment.



Results: This study conducted a systematic review and meta-analysis of 12 randomized controlled trials with a total of 1,466 subjects. Among the primary outcome—efficiency rate, acupuncture-only treatment (RR = 1.11, 95% CI: 1.03–1.20, P < 0.01) and acupuncture combined with antihypertensive drug treatment (RR = 1.18, 95% CI: 1.06–1.31, P < 0.01) were significantly different compared with drugs-only treatment. Among the secondary outcomes, SBP (MD: −4.85, 95% CI: −10.39 to −0.69, P = 0.09) and DBP (MD: −1.45, 95% CI: −5.35 to 2.45, P = 0.47) show no significant difference between acupuncture-only treatment and drug-only treatment. Compared to drugs-only treatment, acupuncture plus drugs has more significant efficiency in lowering SBP (MD: −9.81, 95% CI: −13.56 to −6.06, P < 0.01) and DBP (MD: −7.04, 95% CI: −10.83 to −3.24, P < 0.01).



Conclusion: For elderly patients with hypertension, acupuncture-only treatment has the same efficiency and antihypertensive effect compared to drug therapy and acupuncture plus drugs outperforms drugs-only treatment. If the patients receive therapy with less frequency per week and longer duration, there will be a more obvious antihypertensive effect. Due to the methodological defects in the included study and the limited sample size of this paper, more well-designed randomized controlled trials are needed for verification.



Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022376407, PROSPERO (CRD42022376407).
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1. Introduction

Hypertension, also known as high or raised blood pressure, is a condition in which the blood vessels have persistently raised pressure (1). Several studies have shown that hypertension increases the incidence of secondary diseases, such as heart (2), brain (3), and kidney damage (4), which in turn generate additional health burdens. According to the WHO, hypertension is one of the leading causes of premature death worldwide and 1.28 billion people (by 2021) are suffering from it (1). Geriatric hypertension is a condition in which the elderly population (generally ≥60 years of age) suffers from hypertension, and an elderly hypertensive population is a special group of hypertensive patients, with characteristics mainly including predominantly elevated SBP, increased pulse pressure, large blood pressure fluctuations, early morning hypertension, postural blood pressure fluctuations, postprandial hypotension, the abnormal circadian rhythm of blood pressure, common white coat phenomenon, many complications, presence of easily missed types of hypertension (secondary hypertension, occult hypertension) and pseudohypertension.

Currently, the most widely used way for the treatment of hypertension is pharmacotherapy, which mainly includes angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, calcium channel blockers, β-blockers, or thiazide diuretics. However, drug therapy has some significant drawbacks, including drug adherence problems (5) and side effects of drugs (6). A study showed that about 50% of people who were treated for hypertension had premature discontinuation of treatment (5); and for side effects of drugs, β-blockers can cause bradycardia (6). Due to the significant differences in body condition, especially in the elderly, the drug metabolism and excretion functions of the liver and kidney are bound to decrease in varying degrees. Therefore, treatment with safer and lower side effects is important for the treatment of hypertension in the elderly. Among them, non-pharmacological treatment is one of the important measures of antihypertensive therapy, emphasizing the control of blood pressure attainment and disease progression by changing bad lifestyle habits (7).

Acupuncture has been used for centuries as an important component of Chinese medicine for the treatment of elevated blood pressure in China (8) and has been widely used internationally for the treatment of cardiovascular and cerebrovascular diseases. In the 1990s, the FDA identified the use of acupuncture to treat five general conditions, including stroke (9). A bibliometric study based on the Web of Science (WoS) showed that acupuncture covers 77 diseases in 12 fields (10). In recent years, the mechanisms of acupuncture in analgesia, anti-inflammation, and neuromodulation have been the subject of a large number of mechanistic studies, providing a theoretical basis for studies related to the treatment of blood vessels with acupuncture (11–13). There are many research precedents about acupuncture in the treatment of hypertension, but there has not been a systematic review specifically for hypertension in the elderly. Hypertension in the elderly tends to have unique characteristics due to their different physical status and vulnerability from that of the young and middle-aged population. We conducted a systematic review and meta-analysis to evaluate the efficacy of acupuncture in the elderly hypertensive population.



2. Materials and method

This systematic review and meta-analysis followed the PRISMA statement. The review protocol was registered at PROSPERO (Registration number: CRD42022376407).


2.1. Search strategies

We searched the EMBASE, PubMed, Cochrane, China National Knowledge Infrastructure (CNKI), Wan Fang, VIP, and Sinomed. The following keywords combined with Medical Subject Headings (MeSH) terms were used for searching:

“Acupuncture”, “Acupuncture Treatment”, “Electroacupuncture”, “Acupuncture Therapy”, “Acupotomy”, “Auricular Acupuncture”, “Warm Needle”, “Moxibustion”, “Cardiovascular Diseases”, “cardiovascular diseases”, “High Blood Pressures”, “High Blood Pressure”, “Blood Pressures, High”, “Blood Pressure, High”, “blood pressure”, “arterial pressure”, “hypotension”, “nmotension”, “hypertensive”, “systolic pressure”, “diastolic pressure”, “pulse pressure”, “venous pressure”, “pre-hypertension”, “bp response”, “bp reduction”, “bp monit”, “bp decrease”, “bp monits”, “bp measurement”, “randomized controlled trial”, “randomized”, “RCT”.

The detailed search strategy is presented in Supplementary Material Table S1. In addition, we carefully scanned the references of randomized controlled trial articles and related reviews that met the search criteria to ensure that the literature search for meta-analyses was complete. No language restrictions were applied. Data collection was completed in November 2022 and we searched documents in the databases up to that point.



2.2. Eligibility criteria

Two authors (JQ WANG and WL QIN) independently screened the eligible clinical trials based on the criteria as follows:

Inclusion criteria: (1) A randomized controlled trial of acupuncture for hypertension; (2) Patients diagnosed with hypertension with systolic blood pressure (SBP) ≥140 mmHg and/or diastolic blood pressure (DBP) ≥90 mmHg or on anti-hypertensive medication; (3) Participants ≥60 years of age; (4) Patients in the intervention group received treatment including acupuncture (electroacupuncture, auricular acupuncture, warm acupuncture, dry acupuncture, auricular pressure beans) more than once, with or without antihypertensive drugs. (5) The control group was treated with antihypertensive drugs; (6) The efficiency rate of treatment, and the change in SBP and DBP after treatment compared to the baseline were included in the results of the study.

Exclusion criteria: (1) Duplicate literature in the library; (2) Case studies, animal experiments, and ethical explorations; (3) Studies with only a summary but no specific data; (4) Non-RCT trials, semi-randomized controlled trials, and self-controlled trials; (5) Involving other forms of acupuncture, such as transcutaneous electrical nerve stimulation, laser acupuncture; (6) Unable to convert blood pressure data units to mmHg.

According to the inclusion and exclusion criteria, two authors (W Sun and CL Wang) independently searched the databases to obtain eligible clinical trials. One author (W Sun) read the full text of the eligible collected articles. Another author (CL Wang) checked the accuracy and completeness of the collected articles. During the process of study selection, two authors solved the disagreements through discussion. If consensus is not reached, a third author (Y Zhang) will step in to discuss resolved differences.



2.3. Data items

Two authors (W Sun and XY Cai) independently used Excel software to extract the data. Data included: first author, date of publication, number of patients, mean age of patients, acupuncture treatment method, acupuncture points, frequency of acupuncture, acupuncture treatment duration, type of control group, mean blood pressure before treatment, mean blood pressure after treatment, mean blood pressure change, treatment efficiency, and adverse events. Missing data or information was requested from the lead author by email or phone if necessary. If a consensus is not reached, a third author (SX Feng) will make the final decision.



2.4. Types of outcomes measurements

The primary outcome of this study was the efficiency rate of treatment, defined as a 10 mmHg decrease in SBP or a 5 mmHg decrease in DBP. The secondary outcome was the change in blood pressure after treatment (change in blood pressure = previously treated blood pressure value—post-treatment blood pressure value).



2.5. Quality assessment

According to the RoB assessment tool in the Cochrane Handbook (14), each included study was evaluated independently by two authors (JQ Wang and WL Qin), including the risk of bias in the following aspects: (1) Random sequence generation; (2) Allocation concealment; (3) Blinding of participants and personnel; (4) Blinding of outcome assessment; (5) Incomplete outcome data; (6) Selective reporting; (7) Other bias. Based on the Cochrane Assessment Tool, our judgments for these domains were categorized as “low risk of bias”, “high risk of bias”, or “unclear risk of bias”. Disagreements between two authors in the evaluation are resolved through discussion, and when consensus cannot be reached, a decision is made by a third author (SX Feng).



2.6. Statistics analysis

In this study, the R 4.2.1 software, and the Review Manager version 5.3 software (Cochrane Collaboration, Nordic Cochrane Centre, Copenhagen, Denmark) were employed to analyze the collected data.

The R 4.2.1 software was used for the statistical analysis. The dichotomous variable was represented as the pooled risk ratios (RRs) with 95% CI. The continuous variable was represented as the mean difference (MD) with 95% CI. I2 statistics and the chi-squared test were applied to evaluate the heterogeneity among the included RCTs. If I2 > 50% or P < 0.1, it suggested that a significant statistical heterogeneity was observed, and the random-effect model should be employed to evaluate the outcome measures. Otherwise, the fixed-effect model was adopted. If P < 0.05, it suggested that there was a significant statistical difference in this meta-analysis.

We performed subgroup analyses of changes in treatment frequency and duration to assess the effects of different acupuncture treatment protocols. Where feasible, sensitivity analyses of the results were performed to explore the robustness of the summary findings.

The funnel plot created by the R 4.2.1 software was employed to evaluate the potential publication bias. Peter's test and Egger's test were also used to detect the potential publication bias of the categorical variable and the continuous variable in this meta-analysis respectively.




3. Results


3.1. Study selection

The process of study selection for the eligible RCTs is shown in Figure 1. A total of 6,817 potential studies were preliminarily identified from the database based on the search strategy, 6,439 of which were excluded due to review or duplication. We conducted a secondary search of the remaining 378 documents, with 292 removed, and further screened the remaining 86 documents. Finally, after excluding studies that did not include relevant outcome indicators, non-RCT studies, and studies with incomplete data, a total of 12 randomized controlled trials were included for further quality assessment and meta-analysis. The detailed process of identification and selection is shown in the PRISMA flow diagram (15).


[image: Figure 1]
FIGURE 1
PRISMA flow diagram of the trial selection process.




3.2. Study characteristics

The meta-analysis included a total of 12 RCT studies (16–27) from 2007 to 2022, covering 1,466 participants in Table 1 (the minimum inclusion number was 60 participants and the maximum was 236). These participants were recruited in hospital outpatient and inpatient units as well as in the community, with an average age of 60 years or older. For the acupuncture methods used in each study, six papers used general acupuncture while the other six used acupuncture combined with auricular acupuncture or auricular point pressing. The most used acupuncture point was Quchi, which was mentioned in nine studies, followed by Sanyinjiao (8), Baihui (8), Hegu (8), and Zusanli (7). The frequency of weekly interventions ranged from once a week to seven times a week; the duration of treatment ranged from 1 week to 12 weeks. Among the 4 of 12 RCTs, the intervention groups were treated with acupuncture, while the control groups were treated with drugs; in the other eight trials, the intervention groups were treated with acupuncture combined with drugs, and the control groups were treated with drugs.


TABLE 1 The characteristics of included studies in the meta-analysis.

[image: Table 1]

In all trials, the efficiency rate was selected as the primary outcome, and the change in mean systolic and diastolic blood pressure before and after the trials serves as the secondary outcome. Except for one trial (23) lacking the secondary outcome, all studies reported complete primary and secondary outcomes.



3.3. Risk of bias in individual studies

We summarize the risk of bias assessment for each of the included studies in Figures 2, 3.


[image: Figure 2]
FIGURE 2
Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.



[image: Figure 3]
FIGURE 3
The risk of bias for the included studies.



3.3.1. Random sequence generation

Nine studies (16–18, 22–27) had a low risk of randomization bias, which were described as RCTs and indicated that randomization grouping was performed. One (21) study did not mention the grouping method, which we assessed as “unknown”. Two (19, 20) studies were grouped according to treatment and therefore assessed as “high risk”.



3.3.2. Allocation concealment

None of the 12 studies (16–27) we included mentioned randomized concealment and were all assessed as “unknown”.



3.3.3. Blinding of participants and personnel and outcome assessment

Two studies (19, 20) were assessed as high risk for blinding due to the subjects' choice of treatment according to their individual wishes. The remaining 10 studies (16–18, 21–27) were assessed as “unknown”. In addition, all trials (16–27) were rated as having an unclear risk of assay bias because no blinding of clinicians, analysts, or data collectors was reported.



3.3.4. Incomplete outcome data

Ten studies (16, 18–22, 24–27) were assessed as low risk for outcome reporting, and two studies (17, 23) were rated as high risk due to incomplete endpoint data as a result of subject withdrawal.



3.3.5. Selective reporting

Although all studies (16–27) did not have a trial protocol, reported planned outcomes in the study and therefore we judged them to be low risk.



3.3.6. Other potential sources

No other factors affecting bias were mentioned in any of the 12 studies (16–27), so we judged it to be low risk.




3.4. Acupuncture vs. drug-only treatment


3.4.1. Efficiency rate

In order to compare the efficacy of acupuncture and drugs in lowing blood pressure in the elderly population, four RCTs including 420 subjects were analyzed to assess the efficiency. Due to the presence of low heterogeneity (P = 0.59, I2 = 0%), a fixed-effect model was used. The results showed that acupuncture, compared with drug treatment, had a significant difference in the antihypertensive efficiency rate (RR = 1.11, 95% CI: 1.03–1.20, P < 0.01) (Figure 4A).



3.4.2. Systolic blood pressure (SBP)

Four RCTs with 420 subjects were analyzed to assess changes in SBP. A random-effect model was used due to the high heterogeneity (P < 0.01, I2 = 86%). The results showed no significant difference in lowering SBP between acupuncture and drugs (MD: −4.85, 95% CI: −10.39 to −0.69, P = 0.09). We had to cancel the subgroup analysis because of the small number of included literature, with only 4 papers covered (Figure 4B).
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FIGURE 4
(A) The forest plot shows the effect of acupuncture vs. drug treatment on efficiency in the elderly. (B) The forest plot shows the effect of acupuncture vs. drug treatment on SBP in the elderly. (C) The forest plot shows the effect of acupuncture vs. drug treatment on DBP in the elderly.




3.4.3. Diastolic blood pressure (DBP)

We analyzed four RCTs covering 420 participants to assess changes in DBP. Given the high heterogeneity (P < 0.01, I2 = 85%), We adopted a random-effect model. The results showed no significant difference in lowering DBP between acupuncture and drugs (MD: −1.45, 95% CI: −5.35 to 2.45, P = 0.47). We had to cancel the subgroup analysis because of the small number of included literature, with only 4 papers covered (Figure 4C).




3.5. Acupuncture combined with drug vs. drug-only treatment


3.5.1. Efficiency rate


3.5.1.1. Meta-analysis

In order to compare the efficacy of acupuncture combined with drugs vs. drug-only treatment in lowing blood pressure in the elderly, eight RCTs including 954 patients were analyzed to assess the efficiency. Due to the high heterogeneity (P < 0.01, I2 = 74%), a random-effect model was used. The results showed that acupuncture combined with drug, compared with drug-only treatment, had a significant difference in lowering blood pressure (RR = 1.18, 95% CI: 1.06–1.31, P < 0.01) (Figure 5).
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FIGURE 5
(A) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the efficiency rate in subgroups stratified according to treatment frequency. (B) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the efficiency rate in subgroups stratified according to the treatment duration.




3.5.1.2. Subgroup analysis

Given the high heterogeneity in the efficiency rate (P < 0.01, I2 = 74%), we conducted subgroup analyses based on treatment frequency and duration, to clarify the source of heterogeneity, providing more valuable evidence for clinical practice. The same subgroup analysis method was used for all the following outcomes.

We divided participants into two subgroups based on treatment frequency (subgroup 1: frequency ≤3 times; subgroup 2: frequency >3 times). Due to the low heterogeneity in subgroup 1 (P = 0.39, I2 = 1%), a fixed-effect model was used. Acupuncture combined with drugs showed a significant difference in lowering blood pressure in the elderly when treatment frequency is less than three times a week (RR = 1.21, 95% CI: 1.13–1.30, P < 0.01), compared with drugs-only treatment. On the other hand, subgroup 2 had a high heterogeneity (P < 0.01, I2 = 86%), therefore, a random-effect model was adopted. In this subgroup, the results showed no significant difference between the two groups (RR = 1.17, 95% CI: 0.93–1.47, P = 0.18) (Figure 5A).

We also divided participants into two subgroups based on treatment duration (subgroup 1: duration >4 weeks; subgroup 2: duration ≤4 weeks). Due to the low heterogeneity in subgroup 1 (P = 0.50, I2 = 0%), a fixed-effect model was used. Acupuncture combined with drugs showed a significant difference in lowering blood pressure in the elderly when the treatment duration is more than four weeks (RR = 1.22, 95% CI: 1.14–1.30, P < 0.01), compared with drugs-only treatment. On the other hand, subgroup 2 had a high heterogeneity (P < 0.01, I2 = 88%), therefore, a random-effect model was adopted. In this subgroup, the results showed no significant difference between the two groups (RR = 1.15, 95% CI: 0.84–1.55, P = 0.38) (Figure 5B).




3.5.2. SBP


3.5.2.1. Meta-analysis

Seven RCTs with 844 participants were analyzed to assess changes in SBP. A random-effect model was used due to the high heterogeneity (P < 0.01, I2 = 91%). The results showed a significant difference in lowering SBP between acupuncture plus drugs and drugs-only treatment (MD: −9.81, 95% CI: −13.56 to −6.06, P < 0.01) (Figure 6).
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FIGURE 6
(A) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the SBP in subgroups stratified according to treatment frequency. (B) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the SBP in subgroups stratified according to the treatment duration.




3.5.2.2. Subgroup analysis

Pooled SBP showed a high heterogeneity (P < 0.01, I2 = 91%).

In the subgroup analysis according to treatment frequency, both of the results for frequency less than three times a week (MD: −10.03, 95% CI: −15.56 to −4.50, P < 0.01) and frequency more than three times a week (MD: −9.36, 95% CI: −14.22 to −4.50, P < 0.01)) showed that acupuncture plus drugs had a significant difference compared with drugs-only treatment (Figure 6A).

For the treatment duration, both duration less than 4 weeks (MD: −7.23, 95% CI: −9.71 to −4.75, P < 0.01) and more than 4 weeks (MD: −11.04, 95% CI: −16.14 to −5.93, P < 0.01) showed that acupuncture plus drugs had a significant difference compared with drugs-only treatment (Figure 6B).




3.5.3. DBP


3.5.3.1. Meta-analysis

Seven RCTs with 844 participants were analyzed to assess changes in DBP. A random-effect model was used due to the high heterogeneity (P < 0.01, I2 = 96%). The results showed a significant difference in lowering DBP between acupuncture plus drugs and drugs-only treatment (MD: −7.04, 95% CI: −10.83 to −3.24, P < 0.01) (Figure 7).
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FIGURE 7
(A) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the DBP in subgroups stratified according to treatment frequency. (B) The forest plot shows the effect of acupuncture combined with drugs vs. drugs-only treatment on the DBP in subgroups stratified according to the treatment duration.




3.5.3.2. Subgroup analysis

Pooled DBP showed a high heterogeneity (P < 0.01, I2 = 96%).

In the subgroup analysis, both of the results for frequency less than three times a week (MD: −10.03, 95% CI: −15.56 to −4.50, P < 0.01) and frequency more than three times a week (MD: −9.36, 95% CI: −14.22 to −4.50, P < 0.01)) showed that acupuncture plus drugs had a significant difference compared with drugs-only treatment (Figure 7A).

For the treatment duration, both of the results for less than 4 weeks (MD: −7.23, 95% CI: −9.71 to −4.75, P < 0.01) and more than 4 weeks (MD: −11.04, 95% CI: −16.14 to −5.93, P < 0.01) showed that acupuncture plus drugs had a significant difference compared with drugs-only treatment (Figure 7B).






4. Discussion


4.1. Summary of findings

In this study, a systematic review and meta-analysis of 12 RCTs of acupuncture for hypertension in the elderly were conducted, covering 1,466 participants. We selected the efficiency rate and changes in mean SBP and DBP as primary and secondary outcomes. First, acupuncture alone or combined with drugs outperforms drugs-only treatment, as evidenced by an improvement in blood pressure values after the interventions.

Secondly, we conducted subgroup analyses based on treatment frequency and duration. The results showed that acupuncture alone or combined with drugs, at less treatment frequency or longer treatment duration, has a positive impact on increasing the efficiency rate and lowering SBP and DBP. However, the clinical evidence is still relatively insufficient and further research is needed.

Finally, studies on side effects do not allow for an adequate evaluation of the safety of acupuncture because of the small amount of literature mentioned.



4.2. Mechanisms of acupuncture

A large number of clinical studies have demonstrated that acupuncture can be used as an effective method for controlling hypertension (28, 29). A randomized controlled trial found a reduction in both systolic blood pressure (SBP) and diastolic blood pressure (DBP) after 6 weeks of biweekly acupuncture treatment compared to the sham acupuncture group (30). In addition, acupuncture reduced aortic SBP and improved arterial stiffness and reflection waves in middle-aged and elderly patients with hypertension (31). Some evidence suggests that acupuncture can affect RAAS as well as the central sympathetic and endocrine systems (32). Theoretically, acupuncture reduces reflex hypertension by regulating the activity of precardiovascular sympathetic neurons on the ventrolateral (RVLM) end of the medulla oblongata. In addition to this, acupuncture was able to inhibit the activation of neurons in the arcuate nucleus of the hypothalamus, the ventral lateral nucleus of the gray nucleus around the midbrain aqueduct, and the pallid nucleus of the medulla oblongata, resulting in decreased activity of premotor sympathetic neurons in the ventral lateral aspect of the medulla oblongata head (RVLM).

Acupuncture can cause changes in plasma levels of serotonin, aldosterone, angiotensin II, renin, and norepinephrine (33). Previous studies have shown that acupuncture plays a role in lowering blood pressure through its effects on the nervous system (including afferent pathways, central nervous system, and efferent pathways) and neurotransmitters. Yang M (34) compared the levels of 47 compounds that have been reported in the literature in plasma before and after patients received acupuncture by a metabolomic approach to screen for compounds that may be relevant to the lowering of blood pressure by acupuncture. Finally, they found that there were significant differences in the levels of oleic acid and inositol before and after acupuncture and that acupuncture reduced the plasma levels of these two compounds in hypertensive patients, and inferred that they may be related to the mechanism of blood pressure lowering by acupuncture. Oleic acid can regulate monounsaturated fatty acid content and ultimately adrenergic α and β receptor efficacy by altering cell membrane lipid structure as well as α2-adrenergic receptor pathways, which in turn affects central and peripheral blood pressure levels (35). Acupuncture regulates inositol (an insulin-like characteristic protein with insulin-sensitizing properties) levels probably by improving vascular smooth muscle diastolic capacity and affecting blood pressure (36, 37). Generally speaking, serving as a non-pharmacological intervention, acupuncture has been used by clinicians to improve and treat a variety of cardiovascular diseases and also has the advantage of reducing treatment costs, adverse effects, and complications (38). Therefore, as a safe and effective adjuvant therapy for hypertension, acupuncture has been widely used in clinics, and has a significant effect on reducing blood pressure.



4.3. Strengths and limitations

This study, differing from other studies that set all adults with hypertension as the study population, analyzes the elderly hypertensive population specifically. We found that acupuncture-only treatment had the same antihypertensive effect compared with drugs and that acupuncture plus drugs was more effective than using antihypertensive drugs alone. What's more, our research analyzed the effect of acupuncture from other perspectives, such as the treatment frequency and duration, providing a more detailed treatment plan for acupuncture as an adjunct to antihypertensive medication.

There are still several limitations of this study: (1) The randomized controlled trials included in this study have low methodological quality, and some articles did not specify the blind method and specific intervention measures, which could potentially lead to errors in the results of the meta-analysis; (2) Few studies were conducted in this area, with only 12 RCTs included, which may have led to publication bias and low-certainty evidence for the results; (3) All trials were conducted in China, so it may be difficult to generalize the findings to other countries, especially those with different views and beliefs about acupuncture, which may lead to publication bias; (4) In this meta-analysis, the observed benefit correlated only with the outcome at the end of treatment. The long-term effects of acupuncture, alone or in combination with antihypertensive therapy, in the treatment of hypertension in older adults are unclear and worthy of further study.



4.4. Implications

This systematic review and meta-analysis may have some potential implications for clinical practice. Firstly, the use of acupuncture plus antihypertensive drugs outperforms drugs-only treatment in the elderly with hypertension, which has important practical clinical value in terms of improving remission rates as well as reducing the number of elderly people using antihypertensive drugs. Therefore, based on our research, we recommend that elderly patients using antihypertensive medications, especially those who have responded poorly or have adverse effects to antihypertensive medications, also receive acupuncture treatment. Meanwhile, when acupuncture treatments are performed, low-frequency, long-term treatment will have a more pronounced effect on lowering blood pressure. Usually, the acupuncturist will set an individualized acupuncture plan for each patient based on the patient's symptoms and TCM theory, but the randomized controlled trials included in this study showed differences in acupoint selection, type of acupuncture, treatment duration, and frequency. Thus, the optimal prescription of acupuncture for elderly patients with hypertension remains unclear.

Hypertension is an important risk factor for cardiovascular disease, and its greatest disease burden is that it can damage the function of essential organs such as the heart, brain, and kidneys, eventually leading to the failure of these organs. Therefore, to confirm the evaluation of the efficacy of acupuncture in elderly patients with hypertension, more attention should be paid to endpoint events, such as distant-related cardiovascular events and target organ damage, in addition to the observation of blood pressure values. Future work should combine high-quality and large-scale randomized controlled trials with meta-analyses to characterize the effectiveness and safety of acupuncture in the treatment of elderly patients with hypertension and to determine the best treatment options.




5. Conclusion

In conclusion, our systematic review and meta-analysis found that acupuncture-only treatment had the same efficacy and antihypertensive effect compared with drugs, and acupuncture plus drugs outperforms drugs-only treatment. Besides, when acupuncture treatments are performed, low-frequency, long-term treatment will have a more pronounced effect on lowering blood pressure, which can improve remission rates as well as reduce the number of elderly people using antihypertensive drugs. The results of our meta-analysis should be considered with caution due to the methodological shortcomings of the included studies and the limited sample size of this paper. In future clinical studies, attention should be paid to the standardized and scientific design required for randomized controlled trials, and studies with multicenter, large samples and sufficient follow-up time should be conducted in order to derive more systematic objective, and accurate curative effect, provide reliable evidence for further proving the superiority of long-term efficacy of acupuncture in the treatment of hypertension in the elderly.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



Author contributions

TW: conception, performing statistical analysis, drafting the manuscript. HL: design, conception, performing statistical analysis, interpreting data, drafting the manuscript. SF: searching the literature, extracting data, evaluating quality. JW: searching the literature, evaluating quality. WQ: searching the literature, extracting data, evaluating quality. YZ: extracting data, evaluating quality. WS: extracting data, evaluating quality. CW: extracting data, evaluating quality. XC: extracting data, evaluating quality. DH: design, conception, revising the manuscript, interpreting data. JL: design, conception, revising the manuscript. YL: design, conception, revising the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the National Key R&D Program of China (No. 2019YFC1709801).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcvm.2023.1147135/full#supplementary-material



References

1. Zhang M, Zhu Y, Wang J, Li Y, Hua Z. Association between acupuncture and grade 1 hypertension: a systematic review and meta-analysis. Complement Ther Clin Pract. (2022) 49:101649. doi: 10.1016/j.ctcp.2022.101649

2. Johansson MC, Rosengren A, Fu M. Echocardiographic diagnosis of heart failure with preserved ejection fraction in elderly patients with hypertension. Scand Cardiovasc J. (2022) 56(1):368–77. doi: 10.1080/14017431.2022.2129777

3. Elsaid N, Saied A, Kandil H, Soliman A, Taher F, Hadi M, et al. Impact of stress and hypertension on the cerebrovasculature. Front Biosci (Landmark Ed). (2021) 26(12):1643–52. doi: 10.52586/5057

4. Ettig R, Unger O. The role of the kidney in the aetiologyof hypextension: renal transplantationshdies in rats. Trends Plant Sci. (1991) 12:243–5. doi: 10.1016/0165-6147(91)90562-7

5. Vrijens B, Vincze G, Kristanto P, Urquhart J, Burnier M. Adherence to prescribed antihypertensive drug treatments: longitudinal study of electronically compiled dosing histories. Br Med J. (2008) 336(7653):1114–7. doi: 10.1136/bmj.39553.670231.25

6. Kociánová E, Václavík J, Tomková J, Ondra P, Jarkovský J, Benešová K, et al. Heart rate is a useful marker of adherence to beta-blocker treatment in hypertension. Blood Press. (2017) 26(5):311–8. doi: 10.1080/08037051.2017.1346458

7. Cuspidi C, Tadic M, Grassi G, Mancia G. Treatment of hypertension: the ESH/ESC guidelines recommendations. Pharmacol Res. (2018) 128:315–21. doi: 10.1016/j.phrs.2017.10.003

8. Kaptchuk TJ. Acupuncture: theory, efficacy, and practice. Ann Intern Med. (2002) 136(5):374. doi: 10.7326/0003-4819-136-5-200203050-00010

9. Naeser MA. Acupuncture in the treatment of paralysis due to central nervous system damage. J Altern Complement Med. (1996) 2(1):211–48. doi: 10.1089/acm.1996.2.211

10. Lu L, Zhang Y, Tang X, Ge S, Wen H, Zeng J, et al. Evidence on acupuncture therapies is underused in clinical practice and health policy. Br Med J. (2022) 376:e067475. doi: 10.1136/bmj-2021-067475

11. Dou B, Li Y, Ma J, Xu Z, Fan W, Tian L, et al. Role of neuroimmune crosstalk in mediating the anti-inflammatory and analgesic effects of acupuncture on inflammatory pain. Front Neurosci. (2021) 15:695670. doi: 10.3389/fnins.2021.695670

12. Li N, Guo Y, Gong Y, Zhang Y, Fan W, Yao K, et al. The anti-inflammatory actions and mechanisms of acupuncture from acupoint to target organs via neuro-immune regulation. J Inflamm Res. (2021) 14:7191–224. doi: 10.2147/JIR.S341581

13. Qiao L, Guo M, Qian J, Xu B, Gu C, Yang Y. Research advances on acupuncture analgesia. Am J Chin Med. (2020) 48(02):245–58. doi: 10.1142/S0192415X20500135

14. Higgins JPT, Altman DG, Gotzsche PC, Juni P, Moher D, Oxman AD, et al. The cochrane collaboration’s tool for assessing risk of bias in randomized trials. Br Med J. (2011) 343(oct18 2):d5928. doi: 10.1136/bmj.d5928

15. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Br Med J. (2021) 88:n71. doi: 10.1136/bmj.n71

16. Zheng J, Lai X, Shaozhen L, Peilong W. Clinical study of “Tongyuan needling technique” for essential hypertension. China Med Herald. (2018) 15(15):135–8.

17. Hao P, Wang X, Wen W, Wu H. Clinical observation on 30 hypertension patients of liver yang hyperactivity treated by acupuncture at taichong(LR3). J Tradit Chin Med. (2009) 50(11):999–1001.

18. Dou L. Clinical effects of acupuncture combined with auricular acupressure in the treatment of essential hypertension in the elderly. Chin J Clin Ration Drug Use. (2018) 11(6):112–3.

19. Shao J. Clinical effects of acupuncture technique for the treatment of primary hypertension in elderly people in the community. Renowned Dr. (2021) 123(24):66–7.

20. Liu C, Liu Y. Clinical effects of auricular acupressure supplemented with acupuncture in the treatment of elderly patients with essential hypertension. Med Equip. (2019) 32(18):79–80.

21. Jin C. Clinical observation of Chinese medicine auricular acupressure and acupuncture technique in the treatment of elderly patients with essential hypertension in the community. CJGMCM. (2020) 35(7):1025–7.

22. Zhao D. Effect of auricular acupoint acupuncture combined with amlodipine besylate tablets in the treatment of patients with phlegm-damp internal obstruction hypertension. Med J Chin People’s Health. (2021) 33(14):75–7.

23. Che J. Analysis of the clinical treatment effect of acupuncture points combined with oral irbesartan in the treatment of essential hypertension. Strait Pharmaceut J. (2018) 30(12):106–7.

24. Hu L, Yan W, Zhou G. The efficacy of drugs combined with acupuncture points and wrist and ankle acupuncture in the treatment of hypertension. Chin J Cardiovasc Rehabil Med. (2007) 16(2):184–5.

25. Li Y, Shang Q, Han Y, Qi X, Wen-Qiu L. Efficacy observation of acupuncture combined with medication for elderly H-type hypertension of yin deficiency and yang hyperactivity pattern. Shanghai J Acu-Mox. (2020) 39(12):1499–504.

26. Ye J. Clinical observation on treating elderly hypertensive by acupuncture plus auricular acupuncture. Clin J Chin Med. (2014) 6(35):47–8.

27. Huang J, Huang X. Clinical value of acupuncture combined with medication in treatment of essential hypertension due to phlegm—dampness obstruction in the elderly. World J Integr Trad West Med. (2022) 17(3):597–600.

28. Zhao XF, Hu HT, Li JS, Shang HC, Zheng HZ, Niu JF, et al. Is acupuncture effective for hypertension? A systematic review and meta-analysis. PLoS One. (2015) 10(7):e0127019. (Tu YK, editor). doi: 10.1371/journal.pone.0127019

29. Tanaka LY, Laurindo FRM. The eye of the needle: redox mechanisms of acupuncture effects in hypertension. Hypertension. (2018) 71(2):224–6. doi: 10.1161/HYPERTENSIONAHA.117.09821

30. Abdi H, Tayefi M, Moallem SR, Zhao B, Fayaz M, Ardabili HM, et al. Abdominal and auricular acupuncture reduces blood pressure in hypertensive patients. Complement Ther Med. (2017) 31:20–6. doi: 10.1016/j.ctim.2017.01.003

31. Terenteva N, Chernykh O, Sanchez-Gonzalez MA, Wong A. Acupuncture therapy improves vascular hemodynamics and stiffness in middle-aged hypertensive individuals. Complement Ther Clin Pract. (2018) 30:14–8. doi: 10.1016/j.ctcp.2017.11.002

32. Zhou W, Longhurst JC. Neuroendocrine mechanisms of acupuncture in the treatment of hypertension. Evid Based Complement Altern Med. (2012) 201:1–9. doi: 10.1155/2012/878673

33. Li DZ, Zhou Y, Yang YN, Ma YT, Li XM, Yu J, et al. Acupuncture for essential hypertension: a meta-analysis of randomized sham-controlled clinical trials. Evid Based Complement Altern Med. (2014) 2014:1–7. doi: 10.1155/2014/279478

34. Yang M, Yu Z, Deng S, Chen X, Chen L, Guo Z, et al. A targeted metabolomics MRM-MS study on identifying potential hypertension biomarkers in human plasma and evaluating acupuncture effects. Sci Rep. (2016) 6(1):25871. doi: 10.1038/srep25871

35. Yang Q, Alemany R, Casas J, Kitajka K, Lanier SM, Escribá PV. Influence of the membrane lipid structure on signal processing via G protein-coupled receptors. Mol Pharmacol. (2005) 68(1):210–7. doi: 10.1124/mol.105.011692

36. Croze ML, Soulage CO. Potential role and therapeutic interests of myo-inositol in metabolic diseases. Biochimie. (2013) 95(10):1811–27. doi: 10.1016/j.biochi.2013.05.011

37. Abou-Saleh H, Pathan AR, Daalis A, Hubrack S, Abou-Jassoum H, Al-Naeimi H, et al. Inositol 1,4,5-trisphosphate (IP3) receptor up-regulation in hypertension is associated with sensitization of Ca2+ release and vascular smooth muscle contractility. J Biol Chem. (2013) 288(46):32941–51. doi: 10.1074/jbc.M113.496802

38. Chenot JF, Becker A, Leonhardt C, Keller S, Donner-Banzhoff N, Baum E, et al. Use of complementary alternative medicine for low back pain consulting in general practice: a cohort study. BMC Complement Altern Me. (2007) 7(1):42. doi: 10.1186/1472-6882-7-42



OPS/images/fcvm-10-1147135-t001.jpg
Author Participants Mean age Intervention® Duration | Frequency Acupuncture Outcome® Acupuncture points Drug for the trials

(year) methods
Treatment | Control | Treatment | Control Treatment Control
Zheng et al. Twice a week DU20, RN12, RN6, LI11, ST36, Nifedipine
(16) SP6, LR3, GB20, PC6, BLIS, controlled release
BL17, BL23 tablets

Hao et al. (17) 60 6457 6477 | AC ACEI 1 weeks | Once a week Yes 1”2 LR3 - Captopril tablets

Dou (18) 200 66.79 65.79 AC Drug 12 weeks | Three times a Yes 12 LR3, LI11, HT7, DU20, L4, - Common drug for
week ST36, SP6 anti-hypertension

Shao (19) 100 7211 74.13 AC+AP Drug 12 weeks | Three or four Yes wm GB20, LI11, DU14, ST36, LR3, | - Common drug
times a week PC6, L14, DU20, EX-HN5, SP6

Liu C and Lin 60 78.64 7862 |AC+AP+ | Angll 8 weeks | Once every two | Yes 1”2 ST36, DU20, HT7, LI11, LR3, LI4 | Irbesartan Irbesartan

Y (20) Angll days

Jin (21) 124 7324 7136 |AC+AP+ | Dmg 10 weeks | Three timesa | Yes 12 SP6, DU20, ST36, LI11, GB20, | Common drug | Common drug

Drug week LR3, HT7, Li4

Zhao (22) 180 7003 6968 | AC+CA ca 12weeks | Once every two | Yes 2 Li4 Amlodipine Amlodipine
days besylate tablets | besylate tablets

Che (23) 110 624 619 | AC+Angll | Angll 4 weeks | Once a week Yes 1273 ST9, L4, LR3, LI11, ST36, | Irbesartan Irbesartan

Hu et al. (24) 60 77.80 77.10 AC+CA CA 3 weeks Once a day for Yes wm DU20, GB20, LI11, SP6 Amlodipine Amlodipine
three weeks

Li et al. (25) 104 67.00 6700 | AC+ACEI | ACEI 12 weeks | Five times a week | Yes 1 L4, DU20, KI3, LR3, SP6, LI11 | Enalapril maleate | Enalapril maleate

tablets tablets

Ye (26) 236 6180 6035 |AC+Drug | Drug 10 weeks | Three timesa | Yes 1 GB20, LI11, SP6, L14, LR3, ST36, | Common drug | Common drug
week DU20, HT7

Huang J and 80 7182 7226 | AC+CA ca 4 weeks | Six times a week | Yes 123 ST37, ST40 Nifedipine Nifedipine delayed-

Huang X (27) delayed-release | release tablets

tablets

*AC, acupuncture; CA, calcium antagonists; Drug, only drug mentioned; ACEI, ACE inhibitor; Angll, angiotensin Il; AP, auricular pressure.
by SBP/DBP value before/after treatment: 2. response rate of treatment: 3, adverse reactions.





OPS/images/fcvm-10-1147135-g006.jpg
Study or

Acupuncturs + Drug Drug Weight Weight  Mean Difference tean Difference
Subgroup SD Total Mean
Caixia Liu-2019 14252 20600 30 14687 38800 30  418% 159%  -435[-592 -278] -
Chuan Jin-2020 Tod 75100 62 14ize 7500 G IS0% dore -14sl-174p. 12 24 —_
Dan Zhao-2021 a7 114000 of 43s0 100 0 M tade 1477 (tadsTra ——
Janin Ye-2014 13557 104200 118 14218 94300 118  160% 152%  ~661[-9.15, -4.07] —
Total (common e c 301 299 805% -7.76[-8.89, -6.63] >
Total e - 1003 [-15.56, ~4.50] —~—
L Hu-2007 12080 82000 30 13550 86000 30  57% 135%  -570[-995, ~145] .
Yuhuan Li-202 461200 S2lGATIRO0N0 52 27w Ma% -eoilmid, -esm  ——
Jnchen Huang-2022 12883 74100 40 13685 65200 40  110% 147%  -802(-1108, -496] —
tal (comm 95% C! 122 e Selem e a
To. m effect, 05 - 6% -9.36[-1422, -4.50] —
Total (common effect, 95% C! s 421 1000% - -730[-891, -688]
Toal random ofect, 35% cl) - 1000%  -9.81[-13.56, -6.06] <
Heterogeneity: Tau’ = 22.394; Chi’ = 88.98, df =6 (P < O1); = 91% r T 1
Tostfof overa et (cormon flec) 2= 5 247 < 01) 2 -0 0 10 2
Test for overall ffec (random effecis): 2= -5.13 (P < 01)
Test for subgroup differences (common eﬂecl) cn? 029, df =.59)
Test for subgroup diferences (random efects):Chi = 0.03,df = 1 (P = 86)
Study or Acupuncture + Drug Drug Weight Weight  Mean Difference fean Difference
Subgroup Mean D Total Mean
14252 20600 30 14687 38800 30 418%  159% -
12633 TS0 G2 14125 Ta0 & 150%  f81% —_
12879 114800 56134700 89 77%  141% —
12745 120500 52 1i247 toon s zmh ek —_—
710400 18 1218 S40 Te  fo0%  152%
ect, 9 381 833 - -8.03[-9.14, -6 921
Total ( c - 718%  -11.04[-16.14, 53 —~
L Ho- 12080 82000 30 13550 86000 30 57% 135%  -570[-995, -145] L
snchen Huang-2022 1268 74100 4013685 650 40 MO 14T%  -8OZE1IGE 45D -
tal (comm; ) 0 167% - -723(-071, -475] —
Total (random effect, 95% C 282%  -7.23[-971, -475] -
Total (common effect, 95% Ci) 421 1000% - -790[-891, -688]
Tt andom e, 6% 8, toogh o8t 1558, -a.08) -
Hel Tau = 22.354; Chi’ = 6898, o =6 (P < O1); = 91% r T 1
Tot o ovetal ot (orman ofoc): 2 - 16 s o) 2 -0 0o 10 2
Test for ovr






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Efficacy of acupuncture for hypertension in the elderly: a systematic review and meta-analysis

		1. Introduction



		2. Materials and method



		2.1. Search strategies



		2.2. Eligibility criteria



		2.3. Data items



		2.4. Types of outcomes measurements



		2.5. Quality assessment



		2.6. Statistics analysis











		3. Results



		3.1. Study selection



		3.2. Study characteristics



		3.3. Risk of bias in individual studies



		3.3.1. Random sequence generation



		3.3.2. Allocation concealment



		3.3.3. Blinding of participants and personnel and outcome assessment



		3.3.4. Incomplete outcome data



		3.3.5. Selective reporting



		3.3.6. Other potential sources











		3.4. Acupuncture vs. drug-only treatment



		3.4.1. Efficiency rate



		3.4.2. Systolic blood pressure (SBP)



		3.4.3. Diastolic blood pressure (DBP)











		3.5. Acupuncture combined with drug vs. drug-only treatment



		3.5.1. Efficiency rate



		3.5.1.1. Meta-analysis



		3.5.1.2. Subgroup analysis











		3.5.2. SBP



		3.5.2.1. Meta-analysis



		3.5.2.2. Subgroup analysis











		3.5.3. DBP



		3.5.3.1. Meta-analysis



		3.5.3.2. Subgroup analysis



























		4. Discussion



		4.1. Summary of findings



		4.2. Mechanisms of acupuncture



		4.3. Strengths and limitations



		4.4. Implications











		5. Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Cardiovascular Medicine

Efficacy of acupuncture for
hypertension in the elderly: a
systematic review andmeta-analysis





OPS/images/fcvm-10-1147135-g005.jpg
Study or Acupuncture + Drug Drug  Weight Risk R Risk Ratio
Subgroup Events Total Events d + Random, 95% CI MH, ;
Caixia Liu-2019 2 30 19 51%  74% 137 [1.01,1.86]
Chuan Jin-2020 59 62 52 62 140% 147% 1.13(1.00, 1.28]
Dan Zhao-2021 86 91 73 89  199% 153% 1.15[1.03, 1.29]
Jianlin Ye-2014 108 118 85 118 229%  146% 127 (112, 1.44]
(common effe 301 209 0% - 1.21[1.13,1.30]
Tot ) - 520% 149[1.11,1.27]
Junging Che-2018 48 55 53 55  143% 154 091081, 1.01)
Lihua Hu-2007 29 30 24 30 65% 116% 1.21(1.00, 1.46]
Yuhuan Li-2020 49 52 39 52 1o 5%  125% 126 1.06, 1.49]
Jinchen Husng-2022 3% 40 25 40 7% 8 144 (1.11,1.87]
imon effect, 95% CI 177 s 1.45[1.05,1.25]
5 48.0% 147[0.93,1.47]
Total (common effect, 95% C1) 478 476 100.0% - 119 [1.12,1.25]
Total (random effect, 95% CI) - 100.0% 1.18[1.06, 1.31]
Heterogeneity: Tau” = 0.017; Chi = 27.23, df = 7 (P < 01); = 74%
Test for overall effect (common effect): 2 = 6.15 (P < 01)
Test for overalleffect (random effects): Z = 3.01 (P < 01)
Test for subgroup diferences (common effect): Chi = 0.82, d
Study or Acupuncture + Drug Drug  Weight Weight Risk Ratio Risk Ratio
Subgroup, Events Total Events d + Random, 95% CI m
Caixia Liu-2( 2 30 19 30 51% 74 137 [1.01,1.86]
Chuan Jin- 2uzu 59 62 52 62 140% 147% 1.13[1.00, 1.28]
Dan Zhao-2021 86 91 73 89  199% 153% 1.15[1.03, 1.29]
Yuhuan Li-2020 49 52 39 52 105%  125% 1.26[1.06, 1.49)
Jianlin Ye-2014 108 118 85 118 229%  146% 127112, 1.44]
Total (common effect, 95% CI 353 351 2,59 — 1 2[1.1413
T lom eff 5 - 64.5% 20[1.13,1.27]
Junging Che-2018 48 55 53 55  143%  154% 0.91[0.81,1.01)
Lihua Hu-2007 29 30 24 30 65% 116% 121(1.00, 1.46]
Jinchen Huang-2022 36 40 25 40 67% & 144 (111,18
Total (comm 95% CI 125 125 215% 1.41[1.00,1.23]
To ndc 95% C - 355% 1.15[0.84, 1.55]
Total (common effect, 95% CI) 478 476 100.0% - 119[1.12,1.25]
- 100.0% 1.18[1.06, 1.31]

Total (random .m:t 95% CI)

Heterogeneity: Tau® = 0.017; Chi’ = 27.23, d
Tos fo overal afect (c (common effect): Z
Test for overall effect (random effects): <.01)
Test for subgroup differences (common e«ec\) ch? 2 32 d

7(P<.01); P =74%
151P< o1)






OPS/images/fcvm-10-1147135-g007.jpg
Study or Acupuncture + Drug Drug
Subgroup SD Total Mean  SD
Caixia Liu-2019 9268 36900 30 100.54 33500
Chuan Jin-2020 81.25 62200

62 88.43 6.0900
Den Zhao-2021 816378500 91 8557 8.5600
fanlin Ye-2014. 8350 53300 118 87.46 53100
301

Lihua Hu-2007 70.90 56000
Yuhuan Li~2020 7500 4550 5 a7 5 1ann
Jinchen Huang-2022 o448 5450 40 510

Total (common effect, 95% C)
Total (random effect, 95% CI)
Hetarogeney: Tau’ = 26.110; i
Testforoveta fec (crmmon offct
Toat ot cveralefec (andom efocs)

Test for subgroup differences (common elﬁecﬂ cm =42.40,
Test for subgroup differences (random effects): Chi” = 0.42,

Study or Acupuncture + Drug
Subgroup SD Total Me
Caixia Liu-2019 9268 36900 30 100.54 3.3500

Chuan Jin-2020 812562200 62 8843 6.0900
Dan Zhao-2021 816378500 91 8557 8.5600
Yuhuan Li~2020 75.09 42500 52 92.27 5. 1ann
Jianlin Ye-2014 38983900 {118, &7delas
Lihua Hu-2007 7090 56000 30 7520 59000
40 8318 43400

Jinchen Huang-2022 84.46 5.4300

Total (common effect, 95% CI)
Total(random offec, 38% 1),

423

Weight Weight  Mean Difference
30 167%  145%  -7.86[-964, -6.08] —
62 113% 143%  -7.18[-935, -501] -
89 92% 141%  -394[-634, -1.54] =
18 289% 147%  -387[-523, -251) -
2099 66.1% -~ -5.46[-6.35, -4.56] -
57.5%  -570[-7.88, -3.52] =
0 63% 7 39]
52 161% 145% ~17m[-1suu Awsasl
40 115% 3% -4T3[-6.88, -2.50]
122 339% --  -10.58 [-11.83, -9.32]
-~ 425%  -8.78[-17.80, 0.25]
421 100.0% - -749[-7.92, -6.46]
-- 1000%  -7.04[-10.83, -3.
Weight Weight  Mean Difference
30 167% 145%  -7.86(-9.64, -6.0] —
62 113% 143%  -7.18[-935, -501] —
89 9% 141% 94[-634,
52 161%  145% -17.18(-19.00,
18 289%  147% 87(-523, -
381 823% - -7.75[-8.56, <
T20% 801 [-4207, - et
30 83%  137%  -430[-721, -1.39]
40 115%  143%  -4.73[-6.88, -258]
0 177% - -458[-631, -2.85]
28.0%  -458[-631, -2.85]
421 100.0% 719792, -6.46]
100.0%  ~7.04 [-10.83, ~3.24]








OPS/images/fcvm-10-1147135-g002.jpg
Random sequence generation (selection bias) _:-

Allocation concealment (selection bias)

Blinding of participants and personnel bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _

Other bias

0% 25% 50% 75%  100%
- Low risk of bias D Unclear risk of bias . High risk of bias |







OPS/images/fcvm-10-1147135-g001.jpg
Records identified from*:
PubMed (n=154)
Embase (n=372)
Cochrane Library (n=50)
CNKI (n=1704)
Wanfang data (n=2031)
VIP (n=357)

CBM (n=2149)
Registers (n =0)

!

Records removed before
screening:
Duplicate records removed
(n=2,610)

Records screened

Records excluded**
(n=3,829)

(n=4,207)
!

Reports sought for retrieval

Reports not retrieved
(n=292)

(n =378)
!

Reports assessed for eligibility
(n=86)

A

Studies included in
quantitative synthesis
(meta-analysis) (n = 12)

A4

Reports excluded:
Without interested outcomes
(n=57)
No RCT (n =14)
Incomplete data (n =3)







OPS/images/fcvm-10-1147135-g004.jpg
Acupuncture Drug  Weight ight K Rati
Evants Total Evants Total (acmmen) (r.nndom) MH, Fixeds * Random, 95% I

tudy
Jio Zheng-2 242% 1.12[0.95, 1.30]
Peiysan tao 2009 FE T R A 1 1.22[0.98, 1.52]
Uil Dou-2016 84 100 80 100  47.1%  34.5% 105[0.92, 1.20]
Jinfen Shao-2021 48 50 41 50 241%  29.1% 117 (1,02, 1.35]
210 100.0% - 14111.03,1.20]
100.0% 142[1.08,1.21]
(= 59 1= 0%
ity aocy 2262 w < nn
Test for overall effect (random effects): Z = 2.90
Acupuncture rug Weight Weight  Mean Difference
Study Mean SD Total O%8 Totat {common) random) ¥ Fixed + Random, 85% 1
Jie Zheng-2018 00 105000 30 14403 121700 30 -400(-9.84, 184]
Peiyuan Hao-2009 15040145100 50 1980 94200 B0 0% 220 104011651 420
Lii Dou-2018 14053 74900 10013974 64500 100  692%  292%  079[-1.5, 273
Jinfen Shao-2021 135.15 108900 50 14233 95200 50  162%  26.1%  -7AB[-11.19,
Total (common effect, 95% CI) 210 210 100.0% - -1.64[-3.25,-0.03]
Towl 1 (random effect, 95% CI) - 1000%  -4.85[-1039, 0. ss]
Heterogenety: Tau? = 26,434, Ch = 21.00,
Tost o overa et (conmn ofect 2
Test for overal effect random sffects): 2
Auspncsite Drug Woight  Moan Diffore:
Total Mean SD Total 1cnmmon; (random) IV, Fixed + Random, 86% CI
g-2018 747 04700 |30 0560 78700 30 1z ez Aer( 765 52)
Peiysan 0. 2009 7507 5900 30 @80 105000 0 7o 19e%  -573(-109% 058
Lili Dou-2018 8347 75500 100 8679 86200 100  373% 27.8%  168[-057, 393
Jinfen Shao-2021 835354900 508790 53700 50  415% 281%  -4.37(-650,-224]
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