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Abstract: Angina pectoris is a common symptom imperiling patients’ life quality. The aim of this study is to evalu-
ate the efficacy and safety of acupuncture for stable angina pectoris. Clinical randomized-controlled trials (RCTs)
comparing the efficacy of acupuncture to conventional drugs in patients with stable angina pectoris were searched
using the following database of PubMed, Medline, Wanfang and CNKI. Overall odds ratio (ORs) and weighted mean
difference (MD) with their 95% confidence intervals (Cl) were calculated by using fixed- or random-effect models
depending on the heterogeneity of the included trials. Total 8 RCTs, including 640 angina pectoris cases with 372
patients received acupuncture therapy and 268 patients received conventional drugs, were included. Overall, our
result showed that acupuncture significantly increased the clinical curative effects in the relief of angina symptoms
(OR=2.89, 95% CI=1.87-4.47, P<0.00001) and improved the electrocardiography (OR=1.83, 95% CI=1.23-2.71,
P=0.003), indicating that acupuncture therapy was superior to conventional drugs. Although there was no sig-
nificant difference in overall effective rate relating reduction of nitroglycerin between two groups (OR=2.13, 95%
CI=0.90-5.07, P=0.09), a significant reduction on nitroglycerin consumption in acupuncture group was found (MD=-
0.44, 95% Cl=-0.64, -0.24, P<0.0001). Furthermore, the time to onset of angina relief was longer for acupuncture
therapy than for traditional medicines (MD=2.44, 95% Cl=1.64-3.24, P<0.00001, min). No adverse effects associ-
ated with acupuncture therapy were found. Acupuncture may be an effective therapy for stable angina pectoris.
More clinical trials are needed to systematically assess the role of acupuncture in angina pectoris.

Keywords: Stable angina pectoris, acupuncture, meta-analysis

Introduction age has become much younger. According to a

survey of a community in Beijing, the incidence

Angina pectoris, induced by rapid, transient
myocardial ischemia and hypoxi, is a common
symptom in the chest [1]. It is characterised by
short-lasting squeezing pain and substernal
pain that radiates to the neck, jaw, shoulder,
back, arm and epigastric region [2]. Coronary
artery disease is the most common risk factor
of angina pectoris [3]. Patients with angina pec-
toris have the risk of acute myocardial infarc-
tion and sudden death, and the prognosis con-
siderably depends on the extent of coronary
artery disease and the severity of heart func-
tion. The incidence of angina pectoris varies
between countries. It has been estimated that
49 to 125 and 50 to 92 per 1000 man and
woman will occur angina pectoris every year,
respectively [4]. The occurrence rate of angina
in China has increased yearly, and the onset

of angina pectoris and myocardial infarction is
30.7% (male 26.2%, female 33.7%) and 2.9%
(male 4.8%, female 1.7% ), respectively [5].

Nitrates, beta blockers, calcium antagonists,
aspirin and ACE inhibitors, holding that angina
pectoris is the clinical syndrome caused by par-
oxysmal coronary artery blood supply insuffi-
ciency, acute myocardial ischemia and oxygen
deficiency, are the current modern treatments
to improve prognosis of angina pectoris and
reduce ischemic symptoms. However, these
drugs can have undesirable effects. For exam-
ple, nitrate treatment carries the risks of toler-
ance and rebound, and can cause headaches,
flushed cheeks and other adverse reactions [6].
Thus, there is an urgent need to explore novel
therapy.
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Accupuncture for stable angina pectoris

Acupuncture, well known as an oriental healing
technique, is one aspect of the Chinese medi-
cal sub-discipline “acupuncture and moxibus-
tion” (zhenjiu) and is a traditional medicine
that’s been practiced in China and other Asian
countries for over 2,000 years [7]. Acupuncture
is the stimulation of specific points on the body
[8], and its classic form consists of inserting
needles into acupuncture points [9]. The cate-
gory of acupuncture therapy is classical manual
acupuncture, electroacupuncture, ear-acupun-
cture, scalp-acupuncture and moxibustion [10].
The National Institutes of Health (NIH) Con-
sensus has recommended acupuncture as an
alternative and complementary treatment for
many health conditions [11]. Previous meta-
analysis have shown that acupuncture is an
effective therapy in numerous diseases, such
as acute hypertensive intracerebral hemor-
rhage [12], acute ischemic stroke [13], and
chronic pain [14]. Acupuncture is often promot-
ed for treating cardiovascular diseases as well
including heart failure [15] and angina pectoris
[16, 17]. Therefore, we conducted this meta-
analysis to determine systematically whether
acupuncture is a safe and effective method in
patients with stable angina pectoris.

Materials and methods
Literature search

We performed a medical literature retrieval in
the following electronic database: PubMed,
Medline, Wanfang and CNKI (China National
Knowledge Infrastructure) published between
January 2000 and July 2014. The key words
used for the search were: “acupuncture or elec-
troacupuncture or acupressure or moxibustion
or cupping”, “angina pectoris or angina”, and
“coronary heart disease” as well as their combi-
nations. The corresponding Chinese terms
were used in the Chinese library. The reference
lists of all relevant articles were searched for
further studies.

Inclusion criteria

The inclusion criteria were as follows: 1) the
paper should be randomized-controlled trials
(RCT); 2) all the patients met angina pectoris’s
diagnostic criteria formulated by WHO; 3)
patient diagnosed with stable angina pectoris
since at least three months, acupuncture treat-
ment at least one week and observational peri-
od at least 10 days; 4) patients in experiment
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group should be treated with acupuncture
(stimulating acupuncture points with needling
such as acupuncture and electroacupuncture;
non-penetrating acupuncture point stimulation
such as cupping, acupressure and moxibus-
tion); acupuncture therapy point are PC 6
(Neiguan), BL 17 (Geshu point), CV 17
(Danzhong point), PC 4 (Ximen), BL 15 (Xinshu
point), PC 7 (Daling point), PC 5 (Jianshi point),
HT 7 (Shenmen point), PC 3 (Quze point), BL 18
(Ganshu point), L 20 (Pishu point), BL 23
(Shenshu point), HT 5 (Tongli point), CV 6 (Qihai
point), and ST36 (Zusanli point); 5) patients in
control group treated with conventional drugs
such as compound Tanshen tablets, Shanhai
Dan capsule, isosorbide dinitrate or metopro-
lol; 6) the primary outcomes were the clinical
curative effects of angina relief and improve-
ment of electrocardiography, the secondary
outcomes were the time to onset of angina
relief, consumption of existing anti-anginal
medications and adverse effect; 7) data includ-
ing therapeutic effects and adverse events
were available to extract.

Data collection

Two investigators independently screened the
searched studies and assessed the quality of
the included trials according to the titles and
abstracts provided by the authors. Any dis-
agreement was subsequently resolved by dis-
cussion with a third expert to reach a consen-
sus. The following information was extracted
from each article: first author, publication year,
mean age, total numbers, observational cour-
se, types of interventions in experiment group
and control group.

Statistical analysis

Statistical analyses were conducted in Review
Manager (RevMan version 5.2, the Cochrane
Collaboration, Oxford, England). For dichoto-
mous data, odds ratios (ORs), risk ratios (RRs)
with their 95% confidence intervals were calcu-
lated; for continuous data, mean difference
(MD) was calculated. A P-value less than 0.05
was considered statistically significant.
Heterogeneity between trials was tested using
the Q-statistic test and a standard I test. A
P-value less than 0.10 for the Q-test and I?
more than 50% was considered significant
among the studies. Funnel plots was employed
to detect the publication biases and small-
study effects.
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216 records identified through
database searching

0 additional records identified
through other sources

] [ Identification ]

] [ Eligibility ] [ Screening

Included

—

l

216 records concerning the current topic

36 records removed through duplicate screening

!

180 full-text articles assessed for eligibility

113 full-text articles excluded after title
and abstract review

67 studies included in qualitative synthesis

59 full-text articles excluded:
Data not extractable (n=18)

8 studiesincluded in quantitative synthesis

Figure 1. Flow chart of the search process.

Table 1. Main characteristic of included trials

Without control group (n=32)
Patients were not stable angina pectoris (n=9)

First author Year Mean age Total number Types of interventions Course
T C T C

Diao LH 2003 56.46+5.32 57.32+5.25 40 30  T:Acupuncture + moxibustion 4 weeks
C: Shanhai Dan capsule

Huang J 2004 56+15 57+14 40 40  T: Electroacupuncture 4 weeks
C: Compound Tanshen tablets

Chang PF 2005 59.5+10.2 61.1+9.9 30 22 T:Acupuncture 2 weeks
C: Isosorbide dinitrate or metoprolol

Chen L 2005 66.4 64.2 30 22  T:Acupuncture + ear pressure 10 days
C: Compound Tanshen tablets

Zhou W 2007 68.70 65.20 72 56  T:Acupuncture 6 weeks
C:lsosorbide dinitrate + metoprolol + aspirin

Chen JW 2008 45-65 45-65 30 29  T:Acupuncture + cupping 20 days
C: Isosorbide

Yin LH 2009 52.6+4.8 52.2+5.0 42 38  T:Acupuncture + cupping 30 days
C: Isosorbide

Liu JR-a 2010 50.4+8.5 49.2+7.3 58 32  T:Acupuncture + moxibustion 4 weeks
C: Compound Tanshen tablets

Liu JR-b 2010 48.61+6.9 49.247.3 30 32 T:Acupuncture 4 weeks

C: Compound Tanshen tablets

T, treated group or experiment group; C, control group.

Results

Study selection and characteristics

The electronic database search identified 216
references. After applying the inclusion criteria,
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8 articles were ultimately included in the sys-
tematic review and meta-analysis. The study
selection process was shown in Figure 1. All
the 8 trials were conducted in China [18],
including 640 angina pectoris cases with 372
patients received acupuncture therapy (experi-
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Experimental Control Odds Ratio Odds Ratio
] H 0, ] i 0,
Diao LH 38 40 23 30 53% 5.78[1.11,30.25] 2003 -
Huang J 35 40 33 40 16.7% 1.48 [0.43, 5.14] 2004 I
Chang PF 27 30 18 22 8.4% 2.00 [0.40, 10.02] 2005 N
Chen L 28 30 17 21 54%  3.29[0.54, 19.95] 2005 | -
Zhou W 65 72 40 56 17.7% 3.71[1.41,9.81] 2007 bl
Chen JW 29 30 23 29 3.1% 7.57 [0.85, 67.37] 2008 )
Yin LH 39 42 31 38 94%  2.94[0.70, 12.30] 2009 . -
Liu JR-a 53 58 21 32 94%  5.55[1.72,17.92] 2010 -
Liu JR-b 21 30 21 32 24.6% 1.22[0.42, 3.56] 2010 o
Total (95% Cl) 372 300 100.0%  2.89 [1.87, 4.47] . 4
Total events 335 227 ) ) ) )
ity i2 = = = - 12 = 09 F T T 1
Heterogeneity: Chi* = 6.69, df = 8 (P = 0.57); I* = 0% 0.01 0.1 1 10 100

Test for overall effect: Z = 4.80 (P < 0.00001)

Figure 2. Forest plot of the clinical curative effects in effective improvement of angina symptoms between experi-
ment group (acupuncture therapy) and control group (conventional drugs).

Experimental Control Odds Ratio Odds Ratio
o i 0 o i 0

Diao LH 25 40 17 30 19.7% 1.27 [0.49, 3.35] 2003 N
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Figure 3. Forest plot of the efficacy of acupuncture in improving electrocardiography.

mental group) and 268 patients received con-
ventional drugs (control group). The number of
participants varied from 62 to 128 and the
duration of treatment course was between 10
days and 6 weeks. The mean age was more
than 45 years old. One study contained two
comparable groups [19]. The detailed charac-
teristics of the studies included were shown in
Table 1.

Effect of acupuncture on angina symptoms

All the eight trials reported the clinical curative
effects of angina relief. No significant heteroge-
neity between trials was observed (I?=0%,
P=0.57), and the fixed-effect model was em-
ployed to calculate the effect. The rate of over-
all angina relief was higher in experimental
group than that in control group (90.1% versus
75.7%). As shown in Figure 2, we found that
patients treated with acupuncture therapy sta-
tistically increased the curative effects and re-
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duced angina symptoms than that in patients
with conventional drugs (OR=2.89, 95% Cl=
1.87-4.47, P<0.00001).

Improvement of electrocardiography (ECG)
with acupuncture

Seven studies reported the efficacy of acu-
puncture in ECG improvement. There was no
significant heterogeneity among studies (1>=0%,
P=0.67), and the fixed-effect model was used.
Our results demonstrated that acupuncture
therapy was superior compared with the con-
ventional drugs for the improvement of ST seg-
ment ischemia (OR=1.83, 95% Cl=1.23-2.71,
P=0.003) as shown in Figure 3.

Effect of acupuncture on the time to onset of
angina relief

Only one study reported the effect of acupunc-
ture on the time to onset of angina relief. The
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Experimental Control Mean Difference Mean Difference
i v IV, Fi 95% ClI
Zhou W 6.572 3.175 72 4136 1.212 56 100.0% 2.44 [1.64, 3.24] 2007
Total (95% CI) 72 56 100.0% 2.44 [1.64, 3.24]
Heterogeneity: Not applicable '_ R t . t y
Test for overall effect: Z = 5.97 (P < 0.00001) 100 % 0 %0 100
Figure 4. Forest plot on the time to onset of angina relief between experiment group and control group.
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Figure 5. Forest plot on reduction of nitroglycerin with acupuncture: A. Overall effective rate; B. Complete effective
rate; C. Partial effective rate; D. Reduction on nitroglycerin consumption.

fixed-effect model was employed to conduct
this meta-analysis in which no combined effect
was applied. The result showed that acupunc-
ture had a slower onset of action compared
to nitrates (MD=2.44, 95% Cl=1.64-3.24,
P<0.00001, min) as shown in Figure 4.

Reduction of nitroglycerin consumption with
acupuncture

Four trials reported the consumption of existing
anti-anginal medications. Two reported the
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response rate of nitroglycerin withdrawal, while
the others reported the nitroglycerin consump-
tion. For dichotomous data, our results showed
that there was no significant difference in over-
all effective rate between two groups (OR=2.13,
95% Cl=0.90-5.07, P=0.09) in a fixed-effect
model as shown in Figure 5A. No significant dif-
ference was found in the complete effective
rate (OR=2.01, 95% CI=0.90-4.46, P=0.09,

Figure 5B) or the partial effective rate
(OR=0.95, 95% CI=0.45-1.98, P=0.88, Figure
5C) as well.
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increase venous capacitance
and decrease left ventricular
volume, but it also may
increase oxygen supply by
favorably redistributing flow to
ischemic zones [23]. The
beta-blocking agent propran-
olol can decrease both heart
rate and contractility but
tends to increase left ventric-
ular volume [24]. These
adverse effect limit the use-
fulness of drugs in patients
with stable angina pectoris.
OR Therefore, there is an urgent

2 . -
0.01 0.1 1

Figure 6. Funnel plot of the clinical curative effects of angina symptoms relief

in this meta-analysis.

For continuous data, we found a significant
reduction on nitroglycerin consumption in acu-
puncture group than that in control group
(MD=-0.44, 95% CI=-0.64, -0.24, P<0.0001,
mg) in a fixed-effect model as shown in Figure
5D.

Adverse event

None of the studies reported any adverse
effects associated with acupuncture therapy.

Publication bias

Funnel plots of above results detected no obvi-
ous publication bias, indicating that the results
are reliable as shown in Figure 6.

Discussion

Angina pectoris is a common condition with
worrying symptoms and an increased risk of
suffering cardiovascular complications such as
acute myocardial infarction or death. It attri-
butes to continuous imbalance between myo-
cardial oxygen delivery and oxygen demand.
Angina pectoris can be stable or unstable.
Stable angina pectoris is due to a flow/demand
imbalance between reduced blood flow through
narrow coronary arteries and the demand
placed on the heart [20]. Cessation of the isch-
emic event will result in rapid angina relief.
Nitrates and beta-blocking agents are the most
effective, commonly used drugs in the treat-
ment of angina pectoris [21, 22]. Nitrates can
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10

100 need to explore new drugs or
treatment methods.

In this meta-analysis, we

assessed the effectiveness
and safety of acupuncture therapy for angina
pectoris. Our results found that patients with
acupuncture therapy significantly increased the
clinical curative effects of angina relief,
improved the electrocardiography, and reduced
the nitroglycerin consumption than that with
conventional drugs. No acupuncture related
adverse effect was found.

Acupuncture, an important component of tradi-
tional Chinese medicine, is the insertion and
stimulation of needles at specific points on the
body to bring a general sense of wellness. The
manipulation of the needles on the channels
(jingluo) regulates the balance of qi, yinyang
and wuxing in the body [25]. It has been record-
ed in China and other Asian countries for thou-
sands of years. Nowadays, it is widely used in
the West countries as well. According to the lat-
est estimates, at least 3 million adults and chil-
dren use acupuncture every year in United
States [26].

Studies have demonstrated that acupuncture
can be effective for certain health problems,
suchassometypesofchronic pain. Acupuncture
is a useful adjunctive therapy in reducing dys-
pnea on exertion in patients with chronic
obstructive pulmonary disease [27]. Traditional
acupuncture results in intermediate effects on
autonomic function in stable ischemic heart
disease patients [28]. Both acupuncture and
bee venom acupuncture showed promising
results as adjuvant therapies for Parkinson’s
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disease [29]. Acupuncture combined with exer-
cise is effective for shoulder pain after stroke
[30]. Acupuncture has been used in angina
pectoris for several decades. Richter et al. have
found that acupuncture showed a beneficial
effect in patients with severe, intensively treat-
ed angina pectoris [31]. Zhou et al. have identi-
fied that the time from the end of exercise to
the disappearance of angina pectoris in acu-
puncture group was shorter than that in the
control groups (P<0.05) [32]. Ballegaard et al.
have suggested that acupuncture may improve
cardiac work capacity in patients with angina
pectoris, refractory to medical treatment [33].
They also concluded that acupuncture, due to
hemodynamic alterations, might have a specif-
ic effect on angina pectoris in addition to drug
treatments [16]. The addition of acupuncture
was found to be cost beneficial in patients with
advanced angina pectoris [34]. Patients with
acupuncture of supplementing and activating
Zongqi could effectively treat stable and exer-
tional angina pectoris [35].

Acupuncture combined with conventional drugs
(ACCD) can play a role in the treatment of sev-
eral diseases. Acupuncture plus Plantain and
Senna Granule (Chinese herbs) can significant-
ly decrease gastrointestinal transit time and
defecation cycle in patients with functional
constipation [36]. Acupuncture combined with
paroxetine can accelerate the clinical response
to selective serotonin reuptake inhibitors and
prevent the aggravation of depression [37].
Acupuncture combined with Chinese herbal
medicine is an effective therapy for cardiovas-
cular disease [38]. ACCD acts as an therapy of
angina pectoris as well. Xu et al. found a signifi-
cant difference between ACCD group (treat-
ment group) and conventional drugs group
(control group), with the total effective rates for
symptoms and electrocardiogram were 88.6%
and 62.9% in the treatment group and 60.0%
and 31.4% in the control group, respectively,
indicating that ACCD is safe and effective for
intractable angina pectoris and it can improve
short-term prognosis [39]. Li et al. showed that
ACCD, which is better than western medicine
on the aspects of serum lipid, blood flow virility,
syndrome and antioxidant, is one of effective
methods for angina pectoris and can effective-
ly increase therapeutic effect of angina pecto-
ris than simple Chinese herbs [40]. Zhao et al.
suggested that ACCD is a better method for
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treatment of angina pectoris [41]. Cao et al.
demonstrated that ACCD can increase thera-
peutic effect than western medicine on unsta-
ble angina pectoris and clinically, it is one of
effective methods for angina pectoris [42]. A
meta-analysis conducted by Chen et al. investi-
gating 21 RCTs found that ACCD reduced the
occurrence of acute myocardial infarction,
relieved angina symptoms and improved ECG
[43]. A recent review showed that combination
of conventional drug therapy and acupuncture
would considerably decrease the frequency
and the required dosage of drug taking, thereby
decreasing the unpleasant side effects of the
drug therapy [17].

Several limitations were presented in this
meta-analysis. Firstly, conventional drugs in
control group were different, this may bring
some deviation. Secondly, for outcome of the
time to onset of angina relief with acupuncture,
only one trial included. Thirdly, the result of
some outcomes presented in different expres-
sion method such as nitroglycerin consump-
tion. Fourthly, acupuncture combined with tra-
ditional medicines or other factors may play a
role in angina pectoris.

In conclusion, we found that acupuncture ther-
apy was superior to the conventional drugs in
increasing the clinical curative effects of angi-
na relief, improving the electrocardiography,
and reducing the nitroglycerin consumption,
indicating that acupuncture therapy may be
effective and safe for treating stable angina
pectoris. However, further clinical trials are
needed to systematically and comprehensi-
vely evaluate acupuncture therapy in angina
pectoris.
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