Complementary Therapies in Clinical Practice 34 (2019) 247-253

Contents lists available at ScienceDirect

Complementary Therapies in

CLINICAL PRACTICE

Complementary Therapies in Clinical Practice

journal homepage: www.elsevier.com/locate/ctcp

Acupuncture therapy for the treatment of stable angina pectoris: An updated @ )
meta-analysis of randomized controlled trials G

updates

Yuan Liu', Hao-yu Meng', Mohammad Reeaze Khurwolah, Jia-bao Liu, Heng Tang, Nan Aa,
Zhi-jian Yang”

Department of Cardiology, The First Affiliated Hospital of Nanjing Medicine University, Nanjing, China

ARTICLE INFO ABSTRACT

Keywords:

Acupuncture

Meta-analysis

Randomized controlled trial
Stable angina pectoris

Background and purpose: Stable angina pectoris is a common symptom imperiling patients’ life quality. The
purpose of this meta-analysis is to assess the effectiveness of acupuncture alone or acupuncture plus medicine for
the treatment of stable angina pectoris.

Methods: Seven databases were searched ranging from 1959 to February 2018. Quantitative analysis of ran-
domized controlled trials (RCTs) was performed by RevMan 5.3 software and STATA 12.0 program, and
Cochrane criteria for risk-of-bias was used to assess the methodological quality of the trials.

Results: A total of 12 RCTs involving 974 patients were enrolled in this study. The pooled results showed that
both acupuncture group (RR: 0.35, P < 0.00001; RR: 0.49, P < 0.00001) and acupuncture plus medicine
group (RR: 0.26, P < 0.00001; RR: 0.52, P = 0.03) were associated with a higher percentage of improved
anginal symptoms as well as electrocardiographic (ECG) results compared to medicine group. The acupuncture
plus medicine group also had a lower intake rate of nitroglycerin than medicine group (Non-event RR: 0.79,
P = 0.03). However, there was no significant difference in the reduction or discontinuation of nitroglycerin
intake between acupuncture group and medicine group. No acupuncture-related adverse effects were observed
or reported in the included trials.

Conclusion: Acupuncture therapy may improve anginal symptoms and ECG results in patients with stable angina

pectoris, and can serve as an adjunctive treatment for this condition.

1. Introduction

Acupuncture is one of the most important components of traditional
Chinese medicine (TCM), that involves the insertion of fine needles at
defined points of the body, followed by the manual or electrical sti-
mulation of those points. So far, acupuncture has been widely used for
health services in China or elsewhere for over 2000 years, and proved
to be effective for various health problems, such as stable angina pec-
toris (SAP) [1].

SAP is a common cardiovascular problem manifested by clinical
symptoms of left anterior chest pain or discomfort of adjacent areas due
to myocardial ischemia [2,3]. It affects the quality of life of millions of
patients [2-4], and induces billions of economic loss [5] in the United
States yearly. In China, SAP has also become a severe medicine and
social problem with an incidence of 2.4% in men and 3.2% in women
[6]. A proportion of patients with SAP in China receive acupuncture
and other TCM therapy as an adjunctive method for the prevention and

treatment of angina pectoris [6], even though the efficacy and safety of
acupuncture still remain controversial to date.

Acupuncture has been proven to be beneficial in cases of cerebral
haemorrhage, cerebral infarction and chronic pain in the early sys-
tematic review and meta-analysis [7]. The American College of Cardi-
ology and American Heart Association (ACC/AHA) guideline [8] re-
commends antiplatelet drugs, statins, 3 receptor blockers and nitrates
as anti-ischemic treatment for SAP, but some side effects such as hae-
morrhage, liver dysfunction, fatigue, headaches, as well as those due to
statin intake could occur [9]. Despite optimal medicine therapy, the
recurrence of angina pectoris is not a rare phenomenon. Therefore, it is
essential to explore some additional methods for treating SAP.

Acupuncture has been reported to treat cardiovascular diseases,
including heart failure [10]and angina [11]. However, its effectiveness
in relieving symptoms or improving the prognosis of patients with SAP
is not consistent [12-14]. The benefit of this technique is yet to be
determined. Whether the combination of acupuncture and medicine is
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Fig. 1. Literature search and screening process.

more effective for SAP patients than medicine alone is still unclear. The
purpose of this meta-analysis is to assess the effectiveness of acu-
puncture alone or acupuncture plus medicine in patients with SAP
based on randomized controlled trials (RCTs).

2. Methods
2.1. Eligibility and search strategies

Seven databases including PubMed (1959-2018), EMBASE
(1980-2018), Cochrane Central Register of Controlled Trials
(CENTRAL, 1996-2018), China National Knowledge Infrastructure
(CNKI, 1979-2018), Chinese Scientific Journal Database (VIP,
1989-2018), Wan Fang Database (1998-2018) and Chinese
Biomedicine Literature Database (CBM,1978-2018) were searched up
to February 2018. The Medical Subject Headings (MeSH) terms used for
searching were as follows: ((coronary artery disease) OR (coronary
heart disease) OR (coronary atherosclerotic heart disease) OR (coronary
atherosclerotic cardiopathy) OR (stable angina pectoris) OR (angina
pectoris) OR angina OR (precordial pain) OR cardiodyne OR (chest bi)
OR (chest bi syndrome) OR (thoracic obstruction) OR (chest stuffiness))
AND (acupuncture OR electro-acupuncture OR (mild moxibustion) OR
(thermal moxibustion) OR (warm acupuncture) OR moxibustion) AND
((randomized controlled trial) OR (controlled clinical trial) OR (clinical
trial) OR randomized OR randomly) AND humans. The corresponding
Chinese terms were used in the Chinese library. A manual search was
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performed to identify any potentially relevant studies of reference lists.

2.2. Study selection and data extraction

Potentially relevant trials were included in the meta-analysis if they
met the following criteria: 1) based on RCTs; 2) RCTs to compare
groups (A: acupuncture versus medicine and/or B: acupuncture plus
medicine versus medicine alone); 3) clinical outcomes: ®the number of
patients with ineffectiveness of angina relief; @the number of patients
with no improvement of ischemic changes on ECG; ® reduction or
elimination of nitroglycerin use. Trials with incomplete or unclear data
were excluded. Two investigators independently screened and identi-
fied the relevant trials according to their titles and abstracts. Any dis-
agreements were subsequently resolved by discussion with a third ex-
pert to reach a consensus. The following information were extracted
from each article: first author, publication year, mean age, total num-
bers, treatment duration, disease course, recruited sources, types of
interventions in the experimental and control groups, and adverse
events including subcutaneous bleeding, pain complaints and any
events that led to discontinuation of treatment.

2.3. Quality assessment

The methodological quality of the included RCTs was assessed in-
dependently by two researchers (Yuan Liu and Hao-Yu Meng) based on
the Cochrane risk-of-bias criteria. A total of seven items including
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randomization sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessment, in-
complete outcome data, selective reporting, and other bias were eval-
uated. Each quality item was graded as low risk, high risk, or unclear
risk. Other bias was defined as trials sponsored by drug companies or
trials in which baseline characteristics were imbalanced between
groups.

2.4. Statistical analysis

Statistical analyses were conducted using the RevMan 5.3 and
STATA 12.0 programs. Publication bias was evaluated by funnel plot
and Egger's test. Data were summarized using relative risk (RR) with
95% confidence intervals (CI). Statistical significance was considered to
be reached if the P-value was less than 0.05. Heterogeneity was tested
using Q-statistic test and I [2] test. If P > 0.1 and I [2] < 50%, the
fixed effect model was used; it was necessary to identify sources of
heterogeneity when P < 0.1 and I [2] > 50%. Possible sources of
heterogeneity were assessed by subgroup analyses [15]. If the hetero-
geneity persisted, the random effect model was used.

3. Results
3.1. Study selection and characteristics

The database search identified 525 references in total. Seven addi-
tional records were identified through other sources. After applying the
inclusion criteria, twelve articles [16-27] were eventually included in
this meta-analysis. The study selection process is shown in Fig. 1. All
the 12 RCTs were conducted in China, and included 974 SAP cases with
509 patients in the treatment group and 465 patients in the control
group. The number of subjects per trial varied from 26 to 128, and the
duration of the treatment course ranged from 10 days to 8 weeks. The
detailed characteristics of the included studies are shown in Table 1.
The methodological quality of the included studies in accordance with
the Cochrane risk-of-bias criteria is shown in Table 2.

Twelve trials [16-27] reported outcome measures according to the
Standard on the Assessment of Curative Effect of Angina and ECG of
Coronary Heart Disease, constituted by a Symposium on Integrated
Western and Chinese Medicine for the Angina of Coronary Heart Dis-
ease of 1979; and according to the Standard of Guiding Clinical Re-
search in Developing New Traditional Chinese Medicine of 1993/2002.
They shared the similar criteria as follows.

“Markedly effective”: the ECG became normal or substantially
normal; angina attack frequency and duration reduced by more than
80% at the same exercise level (angina disappeared or almost dis-
appeared).

“Effective”: the depressed ST segment recovered by more than
0.05mV after treatment, but did not reach the normal level; the in-
verted T wave in the main lead became shallow (up to 25% or more), or
the T wave changed from flat to upright; atrioventricular or in-
raventricular block improved; angina attack frequency and duration
reduced by 50%-80% (angina attack frequency and duration definitely
reduced by more than 50%);

“Ineffective”: the ECG after treatment was unchanged compared to
before; angina attack frequency and duration reduced by less than 50%
(symptom level was basically the same as before);

“Exacerbation”: the ST segment became depressed by more than
0.05 mV; the inverted T wave on the main lead deepened by up to 25%
or more, the upright T wave became flat, or the flat T wave became
inverted; ectopic rhythm developed, atrioventricular block or in-
raventricular block occurred; angina attack frequency and duration
increased (angina attack frequency and duration increased or became
worse).
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3.2. Assessment of bias

The funnel plot was symmetrical for the 10 RCTs comparing acu-
puncture plus medicine or acupuncture with medicine alone with re-
gards to ineffectiveness of angina relief as outcome. Funnel plots sug-
gested no obvious publication bias as shown in Fig. 2, which was
identified by negative Egger's tests (P = 0.138; P = 0.238).

3.3. Acupuncture versus medicine

3.3.1. Angina relief

Seven studies [16-22] comparing acupuncture (n = 275) with
medicine (n = 241) reported angina relief data. As shown in Fig. 3A,
our meta-analysis revealed that the acupuncture group was associated
with a lower incidence of ineffectiveness of angina relief than the
medicine group (RR 0.35, 95% CI [0.22,0.55], P < 0.00001, I = 0%).

3.3.2. Improvement of ischemic changes on ECG

Six trials [17-22] comparing acupuncture (n = 263) with medicine
(n = 229) reported data pertaining to improvement of ischemic
changes on ECG. Pooled analysis showed that the incidence of failure of
improvement of ischemic changes on ECG in the acupuncture group
was significantly lower than that in the medicine group (RR 0.49, 95%
CI [0.37,0.64], P < 0.00001, I> = 37%) as shown in Fig. 4A.

3.4. Acupuncture plus medicine versus medicine alone

3.4.1. Angina relief

Four trials [23-26] comparing acupuncture plus medicine
(n = 163) with medicine (n = 155) reported angina relief data. As
shown in Fig. 3B, our meta-analysis demonstrated that the acupuncture
plus medicine group had a lower incidence of ineffectiveness of angina
relief than the medicine group (RR 0.26, 95% CI [0.15,0.46],
P < 0.00001, I* = 3%).

3.4.2. Improvement of ischemic changes on ECG

Two trials [23,24] comparing acupuncture plus medicine (n = 81)
with medicine alone (n = 81) reported data pertaining to improvement
of ischemic changes on ECG. The results of our meta-analysis shown in
Fig. 4B indicated that the combination group was associated with a
lower incidence of failure of improvement of ischemic changes on ECG
than the medicine group (RR 0.52, 95% CI [0.29,0.93], P = 0.03,
* = 36%).

3.4.3. Nitroglycerin reduction and suspension

Two trials [23,25] with a combined total of 186 patients reported
data related to the reduction or elimination together of nitroglycerin
use. The acupuncture plus medicine group had a lower nitroglycerin
intake rate compared to the medicine group (Non-event, RR 0.79, 95%
CI [0.64,0.971, P = 0.03, I2 = 0%) as shown in Fig. 5A. However, there
was no significant difference noted between the combination group and
the medicine group in terms of complete elimination of nitroglycerin
use (Non-event, RR 0.93,95%CI [0.83,1.05],P = 0.23, I = 0%).

3.5. Adverse events

Adverse events were mentioned in five trials [16,17,19,25,26], and
were reported by a total of 368 patients. No adverse effects or com-
plications related to acupuncture therapy were observed or reported in
the included trials.

4. Discussion
The results of the meta-analysis in this paper showed that acu-

puncture plus medicine or acupuncture alone were more effective than
medicine alone on angina relief and improvement of ECG ischemic
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Table 1

Characteristics of the included trials.
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Study ID Recruited sources TG (M/F) CG (M/F) Mean age (mean or range) Disease course (TG/CG)(mean or range)
TG CG

Zhang 2017 [26] In 26/10 23/7 63-83 61-80 5d-2m/6d-2m

Yan 2017 [25] In 25/21 23/21 57 22,12 21.31y/22.12y

Wang 2012 [24] In 20/13 21/12 59.7 58.7 3y-7y

Liu 2013 [21] In 14/6 15/7 63 67 331d

Liu 2015 [23] In 25/23 26/22 50.9 52.96 4.63y/4.46y

Liu 2012 [20] In/Out 18/15 17/16 65.7 64.8 6m-15y

Zhou 2007 [22] NR 51/21 40/16 68.7 65.2 4m-9y

Chang 2005 [16] NR 19/11 17/5 59.5 61.1 6.4y/7.2y

Huang 2004 [19] In/Out 22/18 21/19 55 57 5.3y/5.2y

Diao 2003 [18] NR 23/17 18/12 56.46 57.32 7.31y/7.53y

Liu 2003 [27] In/Out 19/13 19/12 57.6 56 24.8 m/20.6 m

Yin 2009 [16] In/Out 24/18 22/16 52.6 52.2 7 m/8m

Study ID

Treatment group

Control group

Treat duration ~Outcome measures

Zhang 2017 [26]
Yan 2017 [25]

Wang 2012 [24]
Liu 2013 [21]
Liu 2015 [23]
Liu 2012 [20]
Zhou 2007 [22]

Chang 2005 [17]
Huang 2004 [19]

(A)Moxibustion plus(B)
(A)Moxibustion plus (B)

(A)Moxibustion plus acupressure
plus (B)
(A)Thermal moxibustion alone

(A)Thermal moxibustion plus(B)

(A)Acupuncture
(A)Acupuncture alone
(A)Acupuncture alone
(A)Electro-acupuncture alone

(B)ASP; ISMN
(B)ASP; AC; ISMN

(B)ISMN; ASP; Simvastatin;

Shuxuening
(B)ASP; ISMN; CCB

(B)ASP; ISMN; MT; PST

(B)ASP; BET; ISMN

(B)BET; ASP; Captopril; ISMN

(B)ISMN or BET
(B)CDP

Diao 2003 [18] (A)Acupuncture alone (B)SHC
Liu 2003 [27] (A)Acupuncture plus (B) (B)ISMN
Yin 2009 [16] (A)Acupuncture plus cupping (B)ISMN

14d Angina attack rate; NTG consumption; Impact on the ECG waveform

10d NTG consumption; Improvement of angina symptoms; Myocardial
oxygen consumption

5w Improvement of angina symptoms and ECG; TCM syndrome efficacy

10d Improvement of angina symptoms; Impact on the ECG waveform;
Angina attack rate

4w TCM syndrome efficacy; Effects in the symptom, ECG, blood lipids
and NTG consumption

4w Effects in the symptom and ECG

6w Effects in the symptom and ECG; Angina relief time

2w Effects in the symptom and ECG; NTG reduction and suspension

4w Effects in the symptom and ECG

4w Effects in the DCG and ECG; Angina attack rate; NTG consumption

8w Quality of life; Impact on the ECG waveform

30d Angina attack rate; Effects in the symptom; NTG consumption;

Myocardial oxygen consumption

D indicates days; w, weeks; m, months; y, years; Out, outpatient; In, inpatient; M, male; F, female; NR, No Report.TG/A, Treatment Group; CG/B, Control Group; d,
days; CDP, Compound Danshen Pills; ASP, Aspirin; BET, Betaloc; ISMN, Isosorbide, mononitrate; AC, Atorvastatincalcium; SHC, Shanhaidan Capsules; PST,
Pravastatin Sodium Tablets; MT, Metoprolol Tablets; CCB, Calcium Channel Blockers; ECG, Electrocardiogram; DCG, Dynamic Electrocardiogram; TCM, Traditional

Chinese Medicine; NTG: Nitroglycerin.

Table 2

Risk of bias assessment in included studies based on the Cochrane handbook.
Included studies A B C D E F G Total
Zhang 2017 [26] + ? - + + ? + 4
Yan 2017 [25] + ? - + + + + 5
Wang 2012 [24] + ? - + + + + 5
Liu 2013 [21] + ? - + + + + 5
Liu 2015 [23] + ? - + + + + 5
Liu 2012 [20] + ? - + + + + 5
Zhou 2007 [22] + ? - + + + + 5
Chang 2005 [17] + ? - + + ? + 4
Huang 2004 [19] + ? - + + ? + 5
Diao 2003 [18] + ? - + + + + 5
Liu 2003 [27] + ? - + + - + 4
Yin 2009 [16] + ? - + _ + 3

A, Random sequence generation; B, Concealment of allocation; C, Blinding of
par-ticipants and personnel; D, Blinding of outcome assessment; E, Incomplete
outcome data; F, Selective outcome reporting; G, Other bias; +, low risk of bias;
-, high risk of bias; ?, unclear risk of bias.

markers. In terms of the rate of nitroglycerin reduction, acupuncture
plus medicine was superior to medicine alone. However, there was no
significant difference between acupuncture plus medicine and medicine
alone on eliminating the need for nitroglycerin totally. One trial [17]
revealed that acupuncture alone had no effect on the rate of reduction
of nitroglycerin use or its elimination altogether. However, another trial
[22] reported that the time to onset of angina relief was longer for
acupuncture alone than for medicine alone. Besides, one trial [23]
suggested that acupuncture plus medicine had greater effects on lipid

profiles than medicine alone, including reduction of triglyceride, low
density lipoprotein cholesterol and total cholesterol levels, as well as
raising high density lipoprotein cholesterol level. Five trials reported
occurrence of adverse events, while no acupuncture-related adverse
events were noted. Another systematic review [28] suggested that
acupuncture by experienced hands was inherently safe without trau-
matic, infectious, or other adverse events.

SAP is a clinical syndrome characterized by pain or discomfort in
the chest, jaw, shoulder, back, or arms, typically induced by physical
exertion or emotional stress and relieved by rest or nitroglycerin [29].
Based on the theory of TCM, acupuncture could regulate yin, yang, qi,
and blood in order to enhance physical fitness and control the risk
factors [30]. Richer et al. [13] found that acupuncturing Neiguan (PC6)
decreased the ST-segment elevation after ligating the coronary artery of
experimental dogs, which indicated that acupuncture could protect the
myocardium from ischemia. The mechanism of acupuncture therapy for
SAP is not very clear, and several studies have reported that it might be
associated with a reduction of sympathetic excitatory cardiovascular
reflexes and myocardial oxygen demand, activation of the opioid
system, and coronary artery vasodilatation [31-34]. A few other studies
have shown that acupuncture could promote the regeneration of mi-
crovessels, and therefore enhance collateral circulation in patients with
angina, thus improving ischemic symptoms [35-38].

It has also been reported that acupuncture could improve the re-
medial effects of nitroglycerin, with fast relief of symptoms of acute
angina pectoris. The combination of acupuncture and medicine therapy
could thus make a significant difference in the treatment of various
ischemic conditions. A recent review [39] suggested that acupuncture
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Fig. 2. Funnel plot of 10 trials for the outcome of the number of patients with ineffectiveness of angina relief in this meta-analysis. SE, standard error; RR, relative

risk.

A

Acupuncture Medicine Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed. 95% CI

Chang 2005 3 30 4 22 7.9% 0.55[0.14,2.21]

Diao 2003 2 40 7 0 137% 0.21 [0.05, 0.96]

Huang 2004 5 40 7 40 11.9% 0.71 [0.25, 2.06] I S

Liu 2012 3 33 10 33 171% 0.30[0.09, 0.99] —

Liu 2013 1 20 4 22 6.5% 0.28[0.03, 2.26]

Yin 2009 1 40 7 38 123% 0.14[0.02,1.08)

Zhou 2007 7 72 16 86 30.7% 0.34[0.15, 0.77] —

Total (95% CI) 275 241 100.0%  0.35[0.22, 0.55] .

Total events 22 a5

Heterogeneity: Chi*= 3.50, df= 6 (P = 0.74); F= 0% = f ; f
0.01 0.1 1 10 100

Testfarowergll effect 2= 347 (P« 0.00001) Favours [Acupuncture] Favours [ Medicine]

B Acupuncture+medicine Medicine Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed. 95% CI

Liu 2015 3 48 19 48 37.1% 0.16[0.05, 0.50] I —

Wang 2012 1 33 9 33 17.6%  0.11[0.01,0.83]

Yan 2017 5 46 12 44 240% 040[0.15,1.04] —

Zhang 2017 5 36 10 0 21.3% 042[0.16,1.09] N AR

Total (95% CI) 163 155 100.0%  0.26 [0.15, 0.46] s

Total events 14 50

Heterogeneity: Chi*= 3.08, df= 3 (P = 0.38), F= 3% 0 o1 0{1 ] 1’0 woi

Testfor overall effect Z= 4.72 (P < 0.00001)

Favours [ Acupunciure+medicing] Favours [ Medicing]

Fig. 3. Forest plot of the number of patients with ineffectiveness of angina relief between groups (A: acupuncture versus medicine; B: acupuncture plus medicine

versus medicine). CI, confidence intervals.

combined with traditional medicine therapy for patients with angina
pectoris could reduce the requirement frequency of anti-anginal drugs
for symptomatic relief, as well as the reduction of adverse effects sec-
ondary to multi-drug therapy. The result of a meta-analysis of 21 RCTs
conducted by Chen et al. [40] showed that acupuncture plus conven-
tional medicine therapy could reduce the incidence of acute myocardial
infarction, relieve anginal symptoms, and improve ischemic changes on
ECG and quality of life in patients with unstable or stable angina

pectoris. However, it should be noted that unstable angina belonged to
acute coronary syndromes, most of which needed coronary interven-
tion. Our meta-analysis enrolled newly-published RCTs and compared
acupuncture plus medicine or acupuncture to medicine alone in terms
of angina relief of SAP, thereby providing new evidence with regards to
the use of acupuncture therapy in stable coronary artery disease.
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Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI

Chang 2005 2 30 ] 22 95% 016 [0.04, 0.68]
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Liu 2013 12 48 K} 483 285% 0.39[0.23, 0.66] —

Zhou 2007 12 72 20 56 20.7%  0.47[0.25, 0.87) ———

Total (95% Cl) 263 229 100.0% 0.49 [0.37, 0.64] ‘

Total events a7 103

Heterogeneity, Chi*= 7.92, df= 5 (P = 0.16); F= 37% b t t |
el 0.0 0.1 1 10 100

};est for overall effect Z=5.19 (P < 0.00001) Favours [Acupuncture] Favours [ Medicing]

Acupuncture+medicine Medicine Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H. Fixed. 95% Cl M.H, Fixed, 95% Cl

Liu 2015 12 48 19 48 76.0% 063[0.35,1.19) I

Wang 2012 1 33 6 33 240% 0.17([0.02,1.31] -

Total (95% CI) 81 81 100.0% 0.52[0.29, 0.93] s

Total evenis 13 25

Heterogeneity: Chi#= 1.57, df= 1 (P = 0.21); F= 36% ;0 o1 0*1 140 100=

Testfor overall effect: Z= 222 (P=0.03)

Favours [Acupuncture+medicine] Favours [Medicing]

Fig. 4. Forest plot of the number of patients with no ECG improvement between groups (A: acupuncture versus medicine; B: acupuncture plus medicine versus

medicine). CI, confidence intervals.

5. Study limitations

Several limitations are worth noting in our meta-analysis. First, the
quality of the included trials was inconsistent according to the
Cochrane Handbook. In most of the included trials, the sample size was
small, the randomization method was mentioned without further de-
tails, and double-blinding was not conducted. Second, our study did not
include data from clinical trials written in other languages except
mandarin Chinese. In addition, the classification of markedly effective,
effective, ineffective and exacerbation did not conform to international
standards.

6. Conclusions

In conclusion, our meta-analysis indicated that acupuncture plus
medicine, or acupuncture alone may improve anginal symptoms and
ECG results in patients with SAP. Acupuncture plus medicine could
reduce the rate of nitroglycerin prescription. Acupuncture therapy may

A

Acupuncture+medicine Medicine

Risk Ratio (Non-event)

be an adjunctive treatment for SAP. In the future, inclusion of RCTs
with better study designs and larger sample size is needed to further
verify the efficacy and safety of acupuncture in SAP treatment.
Furthermore, future clinical trials evaluating the treatment effects of
acupuncture on SAP symptoms that conform to international standards
should be conducted.
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Risk Ratio (Non-event)

Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI

Liu 2015 14 48 7 48 62.6% 0.83 [0.67,1.03]

Yan 2017 28 46 20 44 37.4% 0.72[0.46,1.13]

Total (95% Cl) 94 92 100.0% 0.79 [0.64, 0.97] L 2
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Testfor overall effact: 2= 2.21 (P = 0.03) Favours [Acupuncture+medicine] Favours [Medicing]

B Acupuncture+medicine Medicine Risk Ratio (Non-event) Risk Ratio (Non-event)

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI

Liu 2015 5 48 2 48 556% 0.93[0.83,1.05]

Yan 2017 11 46 8 44 44.4% 0.93[0.75,1.15]

Total (95% CI) 94 92 100.0% 0.93 [0.83, 1.05]

Total events 16 10

Heterogeneity: Chi*= 0.00, df=1 (P = 0.96); F= 0% D ™ 0:1 ; 110 100'

Test for overall effect: Z=1.20 (P = 0.23)

Favours [Acupuncture+medicine] Favours [Medicinge]

Fig. 5. Forest plot on reduction (A) or suspension (B) of nitroglycerin between acupuncture plus medicine group and medicine group. CI, confidence intervals.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://

doi.org/10.1016/j.ctcp.2018.12.012.

References

[1]

[2]

[3]

[4]

[5]

[6]

71

[8]

[9]

[10]

[11]

[12]

[13]
[14]
[15]

[16]

[17]
[18]

[19]

[20]

A. Vickers, C. Zollman, ABC of complementary medicine. Acupuncture, BMJ
(Clinical research ed) 319 (1999) 973-976.

D. Li, M. Yang, L. Zhao, H. Zheng, Y. Li, X. Chang, et al., Acupuncture for chronic,
stable angina pectoris and an investigation of the characteristics of acupoint spe-
cificity: study protocol for a multicenter randomized controlled trial, Trials 15
(2014) 50.

M. Valgimigli, S. Biscaglia, Stable angina pectoris, Curr. Atheroscler. Rep. 16 (2014)
422.

A.S. Go, D. Mozaffarian, V.L. Roger, E.J. Benjamin, J.D. Berry, W.B. Borden, et al.,
Executive summary: heart disease and stroke statistics—2013 update: a report from
the American Heart Association, Circulation 127 (2013) 143-152.

H. Hemingway, A. McCallum, M. Shipley, K. Manderbacka, P. Martikainen,

1. Keskimaki, Incidence and prognostic implications of stable angina pectoris among
women and men, Jama 295 (2006) 1404-1411.

T.H. Lam, L.J. Liu, E.D. Janus, C.P. Lau, A.J. Hedley, Fibrinogen, angina and cor-
onary heart disease in a Chinese population, Atherosclerosis 149 (2000) 443-449.
A.J. Vickers, A.M. Cronin, A.C. Maschino, G. Lewith, H. MacPherson, N.E. Foster,
et al., Acupuncture for chronic pain: individual patient data meta-analysis, Arch.
Intern. Med. 172 (2012) 1444-1453.

H. Jneid, J.L. Anderson, R.S. Wright, C.D. Adams, C.R. Bridges, D.E. Casey Jr.et al.,
ACCF/AHA focused update of the guideline for the management of patients with
unstable angina/Non-ST-elevation myocardial infarction (updating the 2007
guideline and replacing the 2011 focused update): a report of the American College
of Cardiology Foundation/American Heart Association Task Force on practice
guidelines, Circulation 126 (2012) 875-910 2012.

G.N. Levine, E.R. Bates, J.C. Blankenship, S.R. Bailey, J.A. Bittl, B. Cercek, et al.,
ACCF/AHA/SCAI guideline for percutaneous coronary intervention: a report of the
American College of Cardiology foundation/American heart association task force
on practice guidelines and the society for cardiovascular angiography and inter-
ventions, Circulation 124 (2011) e574-651 2011.

H.R. Middlekauff, Acupuncture in the treatment of heart failure, Cardiol. Rev. 12
(2004) 171-173.

S. Ballegaard, B. Karpatschoff, J.A. Holck, C.N. Meyer, W. Trojaborg, Acupuncture
in angina pectoris: do psycho-social and neurophysiological factors relate to the
effect? Acupuncture & electro-therapeutics research 20 (1995) 101-116.

S. Ballegaard, F. Pedersen, A. Pietersen, V.H. Nissen, N.V. Olsen, Effects of acu-
puncture in moderate, stable angina pectoris: a controlled study, J. Intern. Med. 227
(1990) 25-30.

A. Richter, J. Herlitz, A. Hjalmarson, Effect of acupuncture in patients with angina
pectoris, Eur. Heart J. 12 (1991) 175-178.

S. Ballegaard, G. Jensen, F. Pedersen, V.H. Nissen, Acupuncture in severe, stable
angina pectoris: a randomized trial, Acta Med. Scand. 220 (1986) 307-313.

R. das Nair, H. Ferguson, D.L. Stark, N.B. Lincoln, Memory Rehabilitation for people
with multiple sclerosis, Cochrane Database Syst. Rev. (2012) Cd008754.

L.H. Yin, B.H. Miu, J. Chen, T.X. Chai, Clinicals tudy about acupuncture combined
with cupping therapy fort reating stable exertional angina pectoris in the middle-
age or old patient, Chin. J. Clin. Hepatol. (2009) 465-467.

P.F. Chang, My experience about acupuncture treatment of 30 cases of stable
Angina pectoris, Acupunct. Res. (2005) 50-52.

L.H. Diao, Acupuncture at Neiguan points for the treatment of angina pectoris of
coronary heart disease, Liaoning Journal of TCM 30 (2003) 667-668.

J. Huang, J. Yan, X.R. Chang, C. Wang, S.X. Yi, Y.P. Lin, Clinical observation on 40
cases of stable Angina treated with electroacupuncture at neiguan point, Journal of
TCM Univ .of Hunan. (2004) 53-54.

Y.F. Liu, Y.J. Zhang, Clinical observation on the treatment of stable Angina pectoris
with bushen huoxue acupuncture, Heilongjiang Journal of TCM 41 (2012) 35-36.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Complementary Therapies in Clinical Practice 34 (2019) 247-253

Z.Y. Liu, P. Deng, D. Hu, L. Li, Clinical observation of 42 cases of stable Angina
pectoris treated by heat-sensitive moxibustion, The 3rd National Symposium on
Combining Cardiovascular Diseases with Chinese and Western Medicine and the
2nd Symposium of Cardiovascular Professional Committee of Xinjiang Association
of Chinese and Western Medicine, 2013, p. 4.

W. Zhou, J.P. Zhu, Acupuncture treatment of angina pectoris of coronary heart
disease, Nei Mongol Journal of TCM 26 (2007) 31-32.

Z.Y. Liu, Analysis on the effect of thermal moxibustion in treating stable Angina
pectoris of coronary heart disease, Chinese Medicine Modern Distance Education of
China 0 (2015).

Q.U. Wang, Y.M. Wang, Y.T. Guo, Clinical observation of stable angina pectoris
treated by combination of acupressure and moxibustion, Hebei J TCM 34 (2012)
554-556.

P. Yan, Therapeutic observation of aconite-cake-partitioned moxibustion plus
medication for coronary heart disease with stable Angina pectoris, Shanghai J Acu-
mox 36 (2017).

J.L. Zhang, X.Y. Zhang, Ginger moxibustion therapy for the relief of stable angina,
Clin. Res. (2017) 90-91.

W.P. Liu, Z.H. Xing, Z.Z. Lin, Effect of acupuncture treatment on quality of life in
patients with stable Angina pectoris, Chinese Journal of Rehabilitation (2003)
350-351.

J. Zhang, H. Shang, X. Gao, E. Ernst, Acupuncture-related adverse events: a sys-
tematic review of the Chinese literature, Bull. World Health Organ. 88 (2010) 915-
21c.

K. Fox, M.A. Garcia, D. Ardissino, P. Buszman, P.G. Camici, F. Crea, et al.,
Guidelines on the management of stable angina pectoris: executive summary: the
task force on the management of stable Angina pectoris of the european society of
Cardiology, Eur. Heart J. 27 (2006) 1341-1381.

H.M. Arthur, C. Patterson, J.A. Stone, The role of complementary and alternative
therapies in cardiac rehabilitation: a systematic evaluation, Eur. J. Cardiovasc.
Prev. Rehabil. : official journal of the European Society of Cardiology, Working
Groups on Epidemiology & Prevention and Cardiac Rehabilitation and Exercise
Physiology 13 (2006) 3-9.

W.T. Wang, Ziyang point treatment of angina, Modern Diagnosis & Treatment
(1991) 368-372.

S.L. Chen, Y.L. Li, Neiguan, Xinyu and the heart-related neural basis, Chin.
Acupunct. Moxibustion (1996) 33-35.

E.A. Bueno, R. Mamtani, W.H. Frishman, Alternative approaches to the medicine
management of angina pectoris: acupuncture, electrical nerve stimulation, and
spinal cord stimulation, Heart Dis. 3 (2001) 236-241.

J. Li, J. Li, Z. Chen, F. Liang, S. Wu, H. Wang, The influence of PC6 on cardio-
vascular disorders: a review of central neural mechanisms, Acupunct. Med. : journal
of the British Medicine Acupuncture Society 30 (2012) 47-50.

M. Tawa, T. Fukumoto, M. Ohkita, N. Yamashita, A. Geddawy, T. Imamura, et al.,
Contribution of nitric oxide in big endothelin-1-induced cardioprotective effects on
ischemia/reperfusion injury in rat hearts, J. Cardiovasc. Pharmacol. 57 (2011)
575-578.

C. Coletta, A. Papapetropoulos, K. Erdelyi, G. Olah, K. Modis, P. Panopoulos, et al.,
Hydrogen sulfide and nitric oxide are mutually dependent in the regulation of an-
giogenesis and endothelium-dependent vasorelaxation, Proc. Natl. Acad. Sci. U. S. A
109 (2012) 9161-9166.

G.W. Zhang, X.C. Liu, Y.L. Mphil, J. Zhao, R.F. Shi, X.B. Zhao, et al., Heparin- and
basic fibroblast growth factor-incorporated degradable stent: comparison with
traditional transmyocardial revascularization, J. Cardiovasc. Surg. 52 (2011)
261-270.

Y. Zhao, S. Chen, W. Yu, S. Cai, L. Zhang, X. Wang, et al., The effect of electro-
acupuncture on endogenous EPCs and serum cytokines in cerebral ischemia-re-
perfusion rat, Sheng wu yi xue gong cheng xue za zhi = Journal of biomedicine
engineering = Shengwu yixue gongchengxue zazhi. 27 (2010) 1322-1326.

L. Xu, H. Xu, W. Gao, W. Wang, H. Zhang, D.P. Lu, Treating angina pectoris by
acupuncture therapy, Acupuncture & electro-therapeutics research 38 (2013)
17-35.

J. Chen, Y. Ren, Y. Tang, Z. Li, F. Liang, Acupuncture therapy for angina pectoris: a
systematic review, J. Tradit. Chin. Med. 32 (2012) 494-501.


https://doi.org/10.1016/j.ctcp.2018.12.012
https://doi.org/10.1016/j.ctcp.2018.12.012
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref1
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref1
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref2
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref3
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref3
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref4
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref4
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref4
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref5
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref5
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref5
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref6
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref7
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref8
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref9
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref10
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref10
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref11
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref11
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref11
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref12
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref12
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref12
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref13
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref14
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref14
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref15
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref15
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref16
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref17
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref17
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref18
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref18
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref19
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref20
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref20
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref21
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref22
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref23
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref24
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref24
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref24
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref25
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref26
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref27
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref27
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref27
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref28
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref29
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref30
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref31
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref31
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref32
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref33
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref34
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref35
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref36
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref37
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref38
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref39
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref40
http://refhub.elsevier.com/S1744-3881(18)30278-0/sref40

	Acupuncture therapy for the treatment of stable angina pectoris: An updated meta-analysis of randomized controlled trials
	Introduction
	Methods
	Eligibility and search strategies
	Study selection and data extraction
	Quality assessment
	Statistical analysis

	Results
	Study selection and characteristics
	Assessment of bias
	Acupuncture versus medicine
	Angina relief
	Improvement of ischemic changes on ECG

	Acupuncture plus medicine versus medicine alone
	Angina relief
	Improvement of ischemic changes on ECG
	Nitroglycerin reduction and suspension

	Adverse events

	Discussion
	Study limitations
	Conclusions
	Conflicts of interest
	Acknowledgements
	Supplementary data
	References




