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Introduction and Objectives: This study was designed to systematically evaluate the effectiveness of acupuncture treatment for arrhythmia compared to existing drug therapy.

Methods: Randomized controlled trials (RCTs) were identified through searches of the MEDLINE, CNKI, Embase, and Cochrane databases (1970 through 2016) and hand searches of cross-references from original articles and reviews. Clinical trials that randomized arrhythmia patients to acupuncture therapy vs. conventional drugs, sham acupuncture, or bed rest were included for analysis.

Results: A total of 13 trials with 797 patients met the criteria for analysis. The results of the meta-analysis showed no statistically significant difference between acupuncture and conventional treatment for paroxysmal supraventricular tachycardia (PSVT) (n = 203; RR, 1.18; 95% CI 0.78–1.79; I2 = 80%; P = 0.44). However, in the ventricular premature beat (VPB) group, it showed a significant benefit of acupuncture plus oral administration of anti-arrhythmic drug (AAD) on response rates compared with the oral administration of AAD (n = 286; RR, 1.15; 95% CI 1.05–1.27; I2 = 0%; P = 0.002). Finally, when compared with the sinus tachycardia (ST) cases without any treatment, acupuncture has benefited these patients (n = 120; MD, 18.80, 95% CI 12.68–24.92; I2 = 81%; P < 0.00001).

Conclusions: In summary, our meta-analysis demonstrates that clinical efficacy of acupuncture is not less than AAD for PSVT. Furthermore, in sub-group analysis, acupuncture with or without AAD, shows a clear benefit in treating VPB and ST. However, more definitive RCTs are warranted to guide clinical practice.

Keywords: arrhythmias, acupuncture, meta-analysis, antiarrhythmic drug, randomized controlled trials

INTRODUCTION

The 2013 overall rate of death attributable to cardiovascular diseases was 222.9 per 100,000 Americans. Among cardiovascular diseases, cardiac arrhythmia is one of the most common and serious diseases and is a serious threat to human health (Chen et al., 2013; Mozaffarian et al., 2016). Arrhythmia mainly refers to the abnormal of heart impulse frequency, rhythm, origin site, conduction velocity, or the excited order. Arrhythmias include: paroxysmal supraventricular tachycardia (PSVT), sinus tachycardia (ST), ventricular premature beat (VPB), atrial fibrillation (Af), etc., (Burashnikov et al., 2012; Mozaffarian et al., 2016).

Commonly used clinical treatments for arrhythmia include drug therapy, surgical intervention, and radiofrequency catheter ablation. However, all antiarrhythmic drugs have proarrhythmic effects and may cause gastrointestinal reactions, central response, hypotension, and other adverse reactions (Camm, 2017). Surgical treatment may cause serious damage and is always complex. Radiofrequency catheter ablation is characterized by a low recurrence rate and fewer complications, but it has an unsatisfactory success rate (Lomuscio et al., 2011).

In recent years, a number of clinical observations indicate that acupuncture might be an effective therapy for cardiac arrhythmias through multiple mechanisms and has the advantages of being simple, safe, inexpensive, and associated with few adverse reactions (Lomuscio et al., 2011). Recent scientific studies have examined the role that acupuncture may have as an effective intervention for cardiac arrhythmias (Kim et al., 2011; Lin, 2015). Although plagued by methodological shortcomings, these studies support acupuncture as an effective treatment for atrial flutter, (Xu and Zhang, 2007; Lomuscio et al., 2011) PSVT (Wu and Lin, 2006) inappropriate ST, (Xie et al., 2004) and symptomatic PVBs (Yuan and Ai, 2002; Liu, 2005; Zhong, 2008). Traditional Chinese Medicine (TCM) believes that the normal heartbeat relies on the “heart-qi.” Ample “heart-qi” maintains normal cardiac rhythm (Han and Wang, 2008; Andrew and Mehmet, 2014).

This study was designed to systematically evaluate the use of acupuncture for arrhythmia treatments, and to evaluate the effectiveness of acupuncture treatment for arrhythmia compared to existing drug therapy.

METHODS

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Ethical approval was not necessary for this review study.

Search Strategy

Studies were identified through a computerized literature search of MEDLINE, Embase, the Cochrane library and CNKI from their inception through January 2016. The search strategy terms used were as follows: (Acupuncture OR Acupuncture Therapy OR Therapy, Acupuncture) AND (Arrhythmias, Cardiac OR Cardiac Dysrhythmia OR Dysrhythmia, Cardiac OR Cardiac Arrhythmia OR Cardiac Arrhythmias OR Arrhythmia OR Arrhythmia) AND (randomized controlled trial OR controlled clinical trial OR randomized OR placebo OR clinical trials as topic OR randomly OR trial).

Selection Criteria

RCTs were included with blind method or not and without language restriction. Trials were included if they enrolled patients with various types of cardiac arrhythmia and randomly allocated patients to receive acupuncture treatment or commonly used clinical treatments. Studies were excluded if they meet any of the following conditions: (1) Post-hoc analysis or studies without reliable outcome data; (2) Non-randomized controlled trials; (3) Auricular needling or ear acupuncture were chosen.

Observed Outcome Measures

Validity was calculated as follows: In the analysis evaluating the effectiveness of acupuncture for PSVT, Reduction of heart rate (HR) and restoration to normal sinus rhythm (NSR) were set as the outcome measures. In the analysis assessing the effectiveness of acupuncture for VPB, symptom reduction and HR reduction and % reduction of VBP on ECG or holter were set as the outcome measures. And in the analysis assessing the effect of a single acupuncture treatment in patients with ST, Reduction of HR was set as the outcome measure.

Statistical Analysis

Based on the different types of arrhythmia, we divided all of the studies into PSVT, VPB, and Af groups for assessment. The data were extracted from each of the published studies independently by two investigators. All P-values were two-tailed, with statistical significance set at 0.05, and the confidence intervals were calculated at the 95% level. Analyses were performed using Revman software version 5.3. Publication bias was detected to use funnel plots, with asymmetry suggesting possible publication bias. Publication bias was also assessed by Begg test, Egger test, and the funnel plots made using the STATA software version 12.0 for the meta-analysis. Publication bias was considered to exist if the P-value was <0.05.

RESULTS

Baseline Characteristics

In total, 13 trials with 797 patients were available for analysis (Figure 1, Table 1; Yuan and Ai, 2002; Zhang and Xu, 2002; Li, 2003; Xie et al., 2004; Liu, 2005; Dong, 2006; Wu and Lin, 2006; Xu and Zhang, 2007; Zhong, 2008; Li and Guo, 2009; Lomuscio et al., 2011; Yuan and Zhao, 2012; Wang and Zhang, 2013). Three studies evaluated the effectiveness of acupuncture for PSVT (Figure 2A). Five studies assessed the effectiveness of acupuncture plus the oral administration of AAD compared with the oral administration of AAD only for the treatment of VPB (Figure 2B). Two studies tested the effects of acupuncture on Af compared with amiodarone. Two studies assessed the effect of a single acupuncture treatment in patients with ST; both studies showed significant effects on heart rate reduction. The last RCT investigated the effects of acupuncture on patients with premature beat (PB), and the results showed significant effects of acupuncture on reducing the number of PBs. Adverse events (AEs) were reported only in XU's study (Xu and Zhang, 2007), and no AEs were noted in the acupuncture group (Xu and Zhang, 2007).
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FIGURE 1. Flow diagram of the systematic review.




Table 1. Summary of the included studies on acupuncture for cardiac arrhythmia.
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FIGURE 2. Meta-analysis of the effectiveness of acupuncture treatment compared with existing therapy for several kinds of arrhythmias. (A) Acupuncture vs. conventional drug therapy for PSVT; (B) acupuncture therapy plus the oral administration of AAD vs. the oral administration of AAD alone for VPB; (C) acupuncture vs. control treatment (neither acupuncture nor any other anti-arrhythmic treatment) for ST.



Acupuncture vs. Conventional Drug Therapy for Paroxysmal Supraventricular Tachycardia

The results of the meta-analysis showed no statistically significant difference in the effectiveness of acupuncture therapy compared with conventional drug therapy for PSVT [n = 203; relative ratio (RR), 1.18, 95% confidence interval (CI) 0.78–1.79; I2 = 80%; P = 0.44; Figure 2A].

Acupuncture + Drug vs. Conventional Drug Therapy for Ventricular Premature Beat (VPB)

The results of the meta-analysis of these five RCTs showed a statistically significant benefit of acupuncture plus the oral administration of AAD on the response rate compared with the oral administration of AAD alone for VPB (n = 286; RR, 1.15, 95% CI 1.05–1.27; I2 = 0%; P = 0.002, Figure 2B).

Acupuncture vs. Control Treatment (Neither Acupuncture nor Any Other Anti-arrhythmic Treatment) for Sinus Tachycardia

The results of the meta-analysis of these two RCTs showed a statistically significant benefit of acupuncture on the response rate compared with the control treatment (neither acupuncture nor any other anti-arrhythmic treatment) for ST (n = 120; MD, 18.80, 95% CI 12.68–24.92; I2 = 81%; P < 0.00001, Figure 2C).

The Risk of Bias

A review of the authors' judgments about each risk of bias item presented as percentages across all of the included studies. The quality of the selected studies was assessed according to the Cochrane criteria (Figures 3, 4; Higgins and Altman, 2008).
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FIGURE 3. The risk of bias. A review of the authors' judgments about each risk of bias items are presented as percentages across all of the included studies. The quality of the selected studies was assessed according to the Cochrane criteria.
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FIGURE 4. The risk of bias summary. A review of the authors' judgments about the risk of bias is included in each study.



Publication Bias

Funnel plot and Egger's test of publication bias were made for each analysis. However, as the number of included studies was small, the result might not be completely accuracy (Figure 5, Table 2).
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FIGURE 5. Funnel plot for publication bias [(A) PSVT; (B) VPB].




Table 2. Egger's test of publication bias for PSVT and VPB.
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AEs on Acupuncture

Adverse events (AEs) were reported only in XU's study (Xu and Zhang, 2007), and no AEs were noted in the acupuncture group (Xu and Zhang, 2007). In the amiodarone group, 1 patient developed hypotension, and 2 patients suffered vomiting. After symptomatic treatment, they didn't quit from the trial.

DISCUSSION

The main findings of this review were that the clinical evidence of acupuncture for cardiac arrhythmia is inconclusive, but in several groups of the meta-analysis (Figures 2B,C), acupuncture or acupuncture plus oral administration of AAD was found to be beneficial. Because of the poor methodological quality of the included studies, the evidence for acupuncture remains weak. Although there is not sufficient available data to draw a definite conclusion regarding the efficacy of acupuncture for arrhythmia, some evidences of the effect of acupuncture for the treatment of arrhythmia is provided (Figures 2B,C). Twelve trials used the response rate as an outcome measure and one trial used the recurrence rate as an outcome measure. The main source of heterogeneity may arise from several aspects. The most important reason is the number of invalid articles with small sample sizes. Other possible reasons include the variation in the acupuncture points chosen by doctors, the lack of a standard course of treatment, and that treatment duration is decided by the doctors and can be quite different. Therefore, heterogeneity arises from both clinical and methodological sources.

A total of 10 of the 13 studies used conventional acupuncture for arrhythmia treatment, primarily choosing the Neiguan (PC-6), Shenmen (HT-7), and Xinshu (BL-15) points. Two studies chose the Linggui Bafa method, a method for picking eight points linked with extraordinary meridians according to time. These acupuncture points include Gongsun, Lieque, Shenmai, Zhaohai, Zulinqi, Houxi, Neiguan, and Waiguan. This is an important part of time acupuncture therapy (Jihong, 2008). Another study used wrist-ankle acupuncture, a type of subcutaneous needling that is shallow and retained in the skin, which adjusts the nerves on multiple levels to balance or restore normal nerve function (Shu et al., 2011).

Most studies chose the Neiguan point (PC-6) to treat arrhythmia. Neiguan is the contact point of the pericardium meridian and is one of the eight confluent acupoints connecting the eight extra channels. This point is located in the portion of the Meridian of the Heart Minister situated in the forearm, along the course between the two tendons. The pericardium meridian controls blood flow and the pulse rate, and its malfunction is associated with anxiety, restlessness, and cardiac pain. The application of acupunctural therapy in the Neiguan spot is well-known in the western world for the treatment of chest pain, sickness, and vomiting during transcatheter arterial chemoembolization procedures (Shaoxiang, 1993). Experimental data also suggest that stimulation of the Neiguan point has been used to counteract the sensation of fullness or tension in the chest and palpitations and may determine a reduction in the electrocardiographic signs of myocardial ischemia and a reduction in the plasma endothelin levels (Hongwu, 1998). Furthermore, it has been reported that bilateral acupuncturing of Neiguan spots may affect the firing rate of the amygdala, exerting a modulatory function on the autonomic nervous system (Zhongfang, 1991). This suggests that acupuncture may exert its antiarrhythmic effect by acting on the autonomic nervous system.

The arrhythmia detection method was ECG in 6 studies, 24 h holter in 4 studies and ECG Monitoring System in 3 studies. It should be mentioned that in the study of Lomuscio, Patients' follow-up was planned with weekly phone contacts to investigate patient's symptoms in the first 4 weeks after cardioversion and monthly ambulatory visit with ECG recording thereafter for 12-month follow-up. Besides, for economical reasons they were unable to use a transtelephonic monitoring system to detect also asymptomatic or brief self-terminating Af episode.

PSVT is a reentry tachycardia related to the atrioventricular junction area and is commonly treated with propafenone and diltiazem. There were three articles about PSVT, in which acupuncture treatment was shown to affect PSVT; however, there was insufficient evidence to support its advantage in terms of the response rate compared with conventional drugs (Figure 2A).

VPB is a premature beat caused by ectopic excitation originating from the end of bush's bundle. There were five articles about VPB. The results of the meta-analysis showed a statistically significant benefit of acupuncture plus the oral administration of AAD, supporting a combination of acupuncture and medication for the treatment of VPB to achieve greater benefits compared with the oral administration of AAD alone for VBP (Figure 2B). However, it should be mentioned that the antiarrhythmic drugs used in these RCTs are inconsistent, Liu (2005) and Zhong (2008) used Propafenone, Zhang (Zhang and Xu, 2002) and Yuan (Yuan and Ai, 2002) used Mexiletine, while Yuan (Yuan and Zhao, 2012) used wenxin granule, this may cause heterogeneity.

Af is the most common arrhythmia in the world. Af is associated with obvious morbidity and mortality, including a four-to-five fold increase in the risk of stroke, (Wolf et al., 1978; Krahn et al., 1995) a doubling of the risk for dementia, (Ott et al., 1997; Miyasaka et al., 2007) a tripling of the risk for heart failure and a 40–90% increased risk of overall mortality (Krahn et al., 1995; Benjamin et al., 1998). The diminished quality of life and high health care costs associated with Af have spurred numerous investigations to develop more effective treatments for Af and its complications. Amiodarone is commonly used to treat Af and maintain sinus rhythm, but it can cause pulmonary fibrosis and other side effects. Two articles assessed the effectiveness of acupuncture compared with Amiodarone for Af. Unfortunately, these 2 studies were quite different in the primary outcome measures, it was inappropriate to combine the data to reach a further conclusion. In Xu's study, 80 patients with paroxysmal atrial fibrillation were randomly divided into acupuncture treatment group and amiodarone treatment group, the sinus rhythm restoration rate and the time of cardioversion to sinus rhythm were set as the primary outcomes, and the result showed that the sinus rhythm restoration rate in acupuncture treatment group was significantly higher than in amiodarone treatment group (P < 0.01). Xu also compared the time of cardioversion to sinus rhythm in these 2 groups, in acupuncture treatment group the average conversion time was found to be significantly shorter (P < 0.01; Xu and Zhang, 2007). In Alberto Lomuscio's study, 80 patients with persistent Af after restoring sinus rhythm with electrical cardioversion were observed, patients who were already on amiodarone treatment constituted the amiodarone reference group, others were randomly allocated to receive acupuncture, sham acupuncture, or neither acupuncture nor antiarrhythmic therapy. Patients in the acupuncture and sham acupuncture groups attended 10 acupuncture sessions on a once-a-week basis. During a 12-month follow-up, Af recurred in 35 patients. Cumulative Af recurrence rates in the amiodarone, acupuncture, sham acupuncture, and control patients were 27, 35, 69, and 54%, respectively (P = 0.0075, log-rank test). Compared with AMIO group, recurrence rate was similar in acupuncture patients (P = 0.801) but significantly higher in sham acupuncture and control patients (P = 0.009 and P = 0.017, respectively) after adjustment for ejection fraction, hypertension, and left atrial diameter using Cox modeling (Lomuscio et al., 2011). Several clinical and experimental reports have indicated that autonomic nervous system may favor the initiation and maintenance of Af episodes, it is therefore possible to speculate that the antiarrhythmic action of acupuncture is through modulation of the sympathetic and parasympathetic nervous system, a possibility that is in need of further study (Andrew and Mehmet, 2014).

ST is one of the most common arrhythmias in clinical practice, but it is very easily neglected. At present, ST is an important factor affecting the prognosis of some types of heart disease, such as heart failure. Two articles assessed the use of acupuncture and a control treatment (neither acupuncture nor any other anti-arrhythmic treatment) for ST in this meta-analysis. The results of the meta-analysis showed a statistically significant benefit of acupuncture, suggesting its advantage in the response rate compared with the control group (Figure 2C). In this study, the results have a very high heterogeneity (I2 = 81%), which may be a result of several factors. First and foremost, there are only two studies included in this meta-analysis, which may lead to high heterogeneity. Second, patients were consistently treated by acupuncture at different acu-points. Third, the sample sizes in these two studies were small. Additionally, there were differences in the doctors' levels of expertise. Finally, variation may arise from differences in the diagnostic equipment between hospitals. Therefore, clinical and methodological sources may have influenced the heterogeneity of the statistics.

One limitation of this analysis is that the evidence associated with acupuncture treatment for cardiac arrhythmia is limited; most reports in the literature of acupuncture treatment for this disease are of low quality. Many of these studies have problems, such as a small sample size, unclear randomization, and a lack of long-term curative effect data. Only one study conducted follow-up for 1 year, (Lomuscio et al., 2011) and only three studies explicitly mentioned blinding (Lomuscio et al., 2011; Yuan and Zhao, 2012; Wang and Zhang, 2013). Manipulation, the retaining time, depth, and needle direction can all cause heterogeneity in clinical trials of acupuncture. The results of these clinical studies are still controversial. However, this review demonstrates the current level of evidence supporting acupuncture treatment for cardiac arrhythmia treatment and offers basic knowledge of acupuncture interventions for future clinical trials.

In summary, our meta-analysis demonstrates that clinical efficacy of AAD is not better than acupuncture. Furthermore, in sub-group analysis, acupuncture with or without AAD, shows a clear benefit in treating VPB and ST. However, RCTs with methodological rigor should still be conducted, in addition to the adoption of validated outcomes trials. We should continue to expand the cumulative meta-analysis of future trials, especially RCTs, and find safe and well-tolerated interventions to help arrhythmia patients gain treatment benefits.
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