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Abstract
Background: To systematically evaluate the clinical efficacy and safety of Salvianolate injection in the treatment of unstable angina
pectoris (UAP).

Methods:Using literature databases, we conducted a thorough and systematic retrieval of randomized controlled trials (RCTs) that
using Salvianolate injection for treating UAP. The Cochrane Risk of Bias Assessment Tool was used to evaluate the methodological
quality of the RCTs, and then the data were extracted and meta-analyzed by RevMan5.2 software.

Results: A total of 22 RCTs with 2050 participants were included. The meta-analysis indicated that the combined use of
Salvianolate injection and western medicine (WM) in the treatment of UAP can achieve a superior effect in angina pectoris total
effective rate (risk ratio [RR] = 1.22, 95% confidence interval [CI] (1.17, 1.27), Z=10.15, P<0.00001], and the total effectiveness rate
of electrocardiogram [RR = 1.26, 95% CI (1.19,1.34), Z=7.77, P<0.00001]. In addition, Salvianolate injection can improve the
nitroglycerin withdrawal rate and the serum level of NO, decrease high-sensitivity C-reactive protein. Adverse drug reactions (ADRs)
or adverse drug events (ADEs) were reported in 6 RCTs involving 15 cases; however, there were no serious ADRs/ADEs.

Conclusion: Based on the systematic review, the combined use of Salvianolate injection and WM in the treatment of UAP can
achieve a better effect; however, there was no definitive conclusion about its safety. More the large-sample and multicenter RCTs are
needed to support its clinical usage.

Abbreviations: 2w = 2 weeks, 4w = 4 weeks, ADE = adverse drug event, ADR = adverse drug reaction, ATER = angina pectoris
total effective rate, C= control group, CG= control group, CI= confidence interval, E= experiment group, ECG= electrocardiogram,
EG = experimental group, ETER = electrocardiogram total effective rate, F = female, hs-CRP = high-sensitivity C-reactive protein, M
= male, MD = mean difference, NWR = nitroglycerin withdrawal rate, RCT = randomized controlled trial, RR = risk ratio, SI =
Salvianolate injection, UAP = unstable angina pectoris, WM = western medicine.
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1. Introduction

Unstable angina pectoris (UAP) is a clinical angina pectoris
syndrome, which is between stable angina pectoris and acute
myocardial infarction.[1] UAP easily exacerbates into acute
myocardial infarction and ischemic death, and it includes
the initial onset angina pectoris, aggravated effort type angina
pectoris, postinfarction angina pectoris, and variant angina
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pectoris. As a sort of common cardiovascular disease, UAP has
complex lesions and rapid progress. Furthermore, its prognosis is
multidirectional.[3] Thus, in recent years, it has become a popular
research topic all over the world. Some studies have shown that
the pathological basis of UAP is unstable plaque, which mainly
related to plaque rupture, thrombosis, collateral circulation
conditions, and other factors.[4–7]

According to the Traditional Chinese Medicine (TCM) theory,
UAP belongs to “chest pain,” “heartache,”mainly caused by the
deficiency in both Yang and Qi, Blood stasis.[8–10] Recently,
Salvianolate injection combined with western medicine (WM) is
widely used in the treatment of UAP, and has better effect in
eliminating symptoms, controlling angina pectoris, and improv-
ing the electrocardiogram (ECG). Salvianolate injection was
listed into second-class new patent Chinese medicine by the
Chinese State Food and Drug Administration, which is approved
in May 25, 2005.[11]

Salvianolate injection is prepared from water-soluble com-
pounds, which were extracted from the Danshen Radix, and the
main ingredients, namely purified polyphenols acid salts were
over 80%.[12,13] The large number of preclinical pharmacology
studies andmulticenter clinical trials has proved that Salvianolate
injection was safe and effective, especially it was stable in quality,
because its main ingredient was relatively simple.[14] Salvianolate
injection can promoting blood circulation, remove blood stasis,
and is mainly used in the treatment of coronary heart disease and
angina pectoris.[15] The research showed that Salvianolate had
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the significant inhibitory effect to Cu and oxidation of
endothelial cell-mediated low-density lipoprotein, and a strong
antioxidant capacity, suggesting that Salvianolate may inhibit the
development of atherosclerosis.[16]

Currently, there were 3 meta-analyses about Salvianolate
injection for treating UAP,[17–19] but their methodological issues
defect the credibility of the articles, such as lacking restriction on
the onset of disease, significant heterogeneity among interven-
tions. Therefore, by collecting the existing clinical randomized
controlled trials’ (RCTs) data, this study aims to present an
objective evaluation on the efficacy and safety of Salvianolate
injection for UAP, to serve as a reference for clinical treatment.

2. Methods

This study was conducted according to the Cochrane risk of bias
tool, including literature search, inclusion criteria, data extrac-
tion, quality assessment, and statistical analysis.

2.1. Literature search

Two independent authors (DZ and SL) performed a systematic
literature search in China National Knowledge Infrastructure
Database, Chinese Biomedical Literature Database, Chinese
Scientific Journals Database (VIP), Wanfang Database, PubMed,
and the Cochrane Library without any restrictions to languages
and calendar date. In the Chinese databases, the terms
“ ,” “ ,” and “ ” were used
as subject terms for the initial search, and “ ,”
“ ,” and “ ” were used to search
again among above results. In English databases, the Mesh terms
of “Salvianolate injection” were used as subject words for the
initial search, and “unstable angina pectoris” were used for
further retrieval. The search strategy in PubMed was below.
(1)
(2)
“Anginas, Unstable” [Mesh]
“Unstable Anginas” [Title/Abstract] OR “Unstable Angina

Pectori∗” [Title/Abstract] OR “Unstable Angina” [Title/
Abstract] OR “Angina at Rest” [Title/Abstract] OR “Pre-
infarction Angina∗” [Title/Abstract] OR “Myocardial Pre-
infarction Syndrome∗” [Title/Abstract]
(1) OR (2)
(3)

(4)
 “Salvianolate injection” [Title/Abstract] OR “Dan Shen Duo

Fen Suan Yan” [Title/Abstract]
(3) AND (4)
(5)
2.2. Inclusion criteria

Only RCTs meeting the following criteria were included in the
systematic review: Clinical RCTs regarding Salvianolate injection
for treating UAP regardless of blinding. Participants included in
the study met the diagnostic criteria for “diagnosis and treatment
of unstable angina pectoris” released by Chinese Society of
Cardiovascular Diseases of Chinese Medical Association in 2000
and 2007,[20,21] and “the ischemia heart disease naming and
diagnosis standard” released by World Health Organization in
1979.[22] All the patients had recurrent angina pectoris records
and changes of ECG ischemic ST-T, and no limitations placed on
gender, race, age, course of disease, and severity of disease. In the
control group, the commonly used WM were b-receptor
antagonists, nitric acid ester medicines, calcium antagonists,
aspirin, and so on. The experimental group was treated by WM
on the same basis with the control group, but combining with
Salvianolate injection. Patients with complications were given
2

corresponding treatment. There was no other Chinese medicine,
acupuncture, or surgery performed in any groups. The main
interventions were Salvianolate injection + WM versus WM. The
criterion of therapeutical effect met “clinical research guideline of
medicine for cardiovascular system” released by Clinical pharma-
cology base of cardiovascular system in the Ministry of Health in
1988.[23] The primary outcomes were angina pectoris total
effective rate and the total effectiveness rate of ECG, which
calculated by the following formula: the total effective rate=
(number of significantly effective patients + number of effective
patients)/total number of patients�100%. For the angina pectoris
total effective rate, the patient was regarded as significantly
effective when attack frequency of angina pectoris reduced more
than 80%, nitroglycerin consumption reduced more than 80%.
The patient was regarded as effective when attack frequency of
angina pectoris and nitroglycerin consumption reduced by 50% to
80%.Thepatientwas regardedas invalidwhenattack frequencyof
angina pectoris and nitroglycerin consumption were <50%, or
attack frequency, degree, and the duration of angina pectoris were
aggravating, nitroglycerin consumption increased. As for the total
effectiveness rate of ECG, the patient was regarded as significantly
effective when original low ST segment or T wave inversion of
resting ECG returned to normal. The patient was regarded as
effective when the ST segment was recovered in 0.05 to 0.10 mV,
but did not reach the normal, or inverted T wave became shallow
more than 50% or T wave became upright from flat after
treatment. The patient was regarded as invalid when resting ECG
was basically the same or not met the above indicators no matter
before and after the treatment, or ST segment and inverted Twave
became worse than original ones. Secondary outcomes were the
nitroglycerin withdrawal rate (NWR), and serum level of NO,
high-sensitivity C-reactive protein (hs-CRP), and adverse drug
reactions (ADRs)/adverse drug events (ADEs).
2.3. Data extraction and quality assessment

Two researchers (DZ and JW) independently read the titles and
abstracts of the identified RCTs, excluding not relevant ones,
reviews, and pharmacological experiments. For controlled trials,
the full text was read before deciding whether it should be
included. The 2 researchers conducted their quality evaluations
independently; any disagreement was resolved by a third
researcher (SL). The quality assessment was conducted by the
Cochrane Risk of Bias Assessment Tool, which included random
sequence generation, allocation concealment, blinding of partic-
ipants and personnel, blinding of outcome assessment, incom-
plete outcome data, selective outcome reporting, and other
sources of bias.[24] Each RCT was rated “high,” “unclear,” or
“low.” “High” referred to incorrect random methods, no
allocation concealment or no blinding. “Unclear” referred to
no description in the text with which to assess bias. “Low”

referred to correct random methods, appropriate blinding
without being violated through implementation, and detailed
description in the RCT.
Finally, ethical approval was not necessary in current meta-

analysis because our meta-analysis just gathered the RCTs from
literature search, this procedure was without deal with any
patients’ personal data and harm to any patient.
2.4. Statistical analysis

RevMan5.2 software[25] was used for the data analysis, with risk
ratio (RR) as a dichotomous indicator, mean difference (MD) to
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measure continuous variables, 95% confidence intervals
(95% CIs) to present the data, chi-squared to analyze
heterogeneity among the various studies, and I2 to evaluate
the degree of heterogeneity. When P>0.1 and I2 < 50%,[26] a
meta-analysis was conducted using the fixed-effect model;
otherwise, the random-effect model was used. And the
difference was statistically significant between groups on the
condition of P<0.05. When clinical or methodological heteroge-
neity existed, such as the differences of dosage, course, and so on,
subgroup analysis was used. If the number of included RCTs was
available, sensitivity analysis was performed to test the stability of
results, and a funnel chart was chosen to analyze potential
publication bias.
3. Results

3.1. Analysis of literature and assessment of quality

During the initial selection, 214 articles were retrieved. By
reading titles and abstracts, duplications, apparently unrelated
articles, nonclinical studies, reviews, and commentaries were
excluded. A total of 128 articles about clinical study on
Salvianolate injection’s efficacy for treating UAP were identified.
After reading the full text, by removing case studies and articles
that did not meet the inclusion criteria, 22 RCTs were included.
All the included RCTs were in Chinese (Fig. 1). The 22 RCTs
included 2050 cases, among which 1035 cases were in the
experimental groups, while 1015 in the control groups. The age
of patients ranged from 37 to 94 years old, and the average age
was 61.10 years old. In the included RCTs, the Salvianolate
injection was mainly produced by Shanghai Greenvalley
pharmaceutical manufacturers. The majority of its dosage was
200mg/kg d.[27–38,41–47] The course was almost within 2 weeks.
More details regarding the individual trials were presented in
Table 1.
We used the Cochrane Risk of Bias Assessment Tool to

conduct a quality evaluation on the included RCTs, and the
results showed that 6 RCTs described the method to generate
the allocation sequence, among which 5 RCTs used the
random figure table and 1 RCT used the computer random
grouping method.[29,30,34,40,42,44] The remaining RCTs were
only referred to randomly divided into 2 groups. All of RCTs
Studies that retrived through databases(n=186): 
CNKI (n=36), Wanfang(n=76), VIP (n=74), 
PubMed (n=0), Cochrane Library (n=0),CBM(n=0)

Studies obtained through 
other resources(n=0)

Total(n=186)
Excluding duplication(n=38), 
irrelevant, animal studies, and 
review(n=20)

Full text(n=128)

Excluding cases(n=2), and studies not 
meeting the inclusion criteria(n=104)

RCTs meeting inclusion criteria(n=22)

RCTs included in the meta-analysis(n=22)

Figure 1. Flow chart of literature search.
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did not provide information on blinding. None of the
included RCTs selected studies to presented reports on
incomplete or missing data. In a summary, the overall quality
of the included RCTs was generally not high. Details on risk
of bias were shown in Fig. 2, Table S1, http://links.lww.com/
MD/B474.

3.2. Outcomes

All of the RCTs were divided into subgroups caused by the
differences in the course. The results of each subgroup were
analyzed as follows.

3.2.1. Angina pectoris total effective rate. Two weeks
(2w) subgroup: there were 17 RCTs in the
subgroup.[27,29,31,33–38,41–48] The test for heterogeneity (P=
0.88> 0.1, I2=0%<50%) indicated small heterogeneity among
the RCTs. Therefore, the fixed model was chosen. The results
showed that compared with the control group, the combining
use of Salvianolate injection and WM for treating UAP can
significantly improve the angina pectoris total effective rate, and
statistically significant difference was observed between groups
(RR = 1.22, 95% CI [1.17, 1.28], Z=8.49, P<0.00001).
Four weeks (4w) subgroup: there were 5 RCTs in the

subgroup.[28,30,32,39,40] The test for heterogeneity (P=0.35 >
0.1, I2=0%<50%) found small heterogeneity among the RCTs.
Therefore, the fixed model was chosen. The results showed that
compared with the control group, the combining use of
Salvianolate injection andWM for treating UAP can significantly
improve the angina pectoris total effective rate. The statistical
difference was significant between 2 groups (RR = 1.21, 95% CI
[1.13, 1.30], Z=5.56, P<0.00001).
The result of test for heterogeneity between the 2 subgroups

was P=0.79 > 0.1, I2=0% < 50%. Accordingly, we could
merged the results showed that combining using Salvianolate
injection and WM was more effective than single using WM in
the treatment of UAP. There was statistically significant
difference between 2 groups (RR = 1.22, 95% CI [1.17, 1.27],
Z=10.15, P<0.00001, Fig. 3).

3.2.2. Sensitivity analysis. Sensitivity analysis of angina
pectoris total effective rate was conducted, which has done by
excluding RCTs with the most and least weighted, or changing
analysis effects model to reanalyze the data. After removing the
most weighted RCT,[40] the result was RR=1.22, 95% CI (1.17,
1.27), P<0.00001, and the result of removing the least weighted
RCT[48] was RR=1.22, 95% CI (1.17, 1.27), P<0.00001. The
result of changing the mode was RR=1.20, 95%CI (1.15, 1.24),
P<0.00001, which indicated that there was no clinically or
statistically qualitative changes. Therefore, it can be concluded
that the sensitivity was not high and the results were relatively
stable.

3.2.3. Reporting bias. Funnel chart of 2w and 4w subgroups,
angina pectoris total effective rate analysis showed potential
publication bias of included trials (Fig. 4).

3.2.4. Total effectiveness rate of ECG. Two weeks subgroup:
There were 13 RCTs in the subgroup.[27,29,31,33,34,36,37,41,43–47]

The test for heterogeneity (P=0.70 > 0.1, I2=0%<50%)
indicated none heterogeneity among the RCTs. Therefore, the
fixed model was chosen. The results showed that compared with
the control group, the combining use of Salvianolate injection
and WM for treating UAP can significantly improve the total
effectiveness rate of ECG, and statistically significant differences
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Table 1

Characteristics of 22 included RCTs on Salvianolate injection for UAP.

Study Sex, M/F Age N, E/C Therapy of the EG Therapy of the CG Course Outcome ADR/ADE

Dou 2010[27] 51/41 62.2 46/46 SI 200 mg + WM WM 2w ATER, ETER Unclear
Yu 2014[28] 81/43 50.9 62/62 SI 200 mg + WM WM 4w ATER, ETER, hs-CRP Unclear
Chen 2014[29] — 57.1 36/28 SI 200 mg + WM WM 2w ATER, ETER, NWR EG 2
Liu 2014[30] 93/67 64.6 83/77 SI 200 mg + WM WM 4w ATER, ETER, hs-CRP Unclear
Wu 2012[31] 36/24 59.9 30/30 SI 200 mg + WM WM 2w ATER, ETER, NO None
Zhou 2014[32] 55/45 71.9 50/50 SI 200 mg + WM WM 4w ATER, ETER None
Liu 2014[33] 52/61 70.5 56/57 SI 200 mg + WM WM 2w ATER, ETER None
Chen 2009[34] 52/48 55.0 50/50 SI 200 mg + WM WM 2w ATER, ETER, NWR EG 2
Zhang 2013[35] 53/43 61.0 48/48 SI 200 mg + WM WM 2w ATER Unclear
Yu 2013[36] 34/22 58.5 28/28 SI 200 mg + WM WM 2w ATER, ETER CG 1, EG 2
Wan 2013[37] 58/31 69.5 46/43 SI 200 mg + WM WM 2w ATER, ETER Unclear
Qi 2013[38] 40/30 59.7 35/35 SI 200 mg + WM WM 2w ATER, hs-CRP None
Liu 2014[39] 61/39 50.8 50/50 SI 100 mg + WM WM 4w ATER, ETER, hs-CRP Unclear
Li 2015[40] 113/73 53.8 93/93 SI 100 mg + WM WM 4 w ATER, hs-CRP Unclear
Xu 2011[41] 26/24 53.4 25/25 SI 200 mg + WM WM 2w ATER, ETER Unclear
Rao 2015[42] 57/43 68.5 50/50 SI 200 mg + WM WM 2w ATER CG 2, EG 3
Jiang 2012[43] — 60.0 30/30 SI 200 mg + WM WM 2w ATER, ETER, hs-CRP EG 1
Tao 2014[44] 74/32 68.4 53/53 SI 200 mg + WM WM 2w ATER, ETER, hs-CRP None
Lun 2011[45] 37/23 61.1 30/30 SI 200 mg + WM WM 2w ATER, ETER, NO None
Wang 2014[46] 91/61 60.3 76/76 SI 200 mg + WM WM 2w ATER, ETER Unclear
Yin 2013[47] 56/34 58.4 45/45 SI 200 mg + WM WM 2w ATER, ETER 1 in the EG
Yang 2010[48] 24/18 70.8 22/20 SI 100 mg + WM WM 2w ATER, ETER, NO None

WM means conventional treatment with western medicines, including b-receptor antagonists, nitric acid ester medicines, calcium antagonists, aspirin and so on. Patients with complications were given
corresponding treatment.
2w=2 weeks, 4w=4 weeks, ADE= adverse drug event, ADR=adverse drug reaction, ATER= angina pectoris total effective rate, C= control group, CG= control group, E=experiment group, EG=
experimental group, ETER= electrocardiogram total effective rate, F= female, hs-CRP = high-sensitivity C-reactive protein, M=male, NO= the serum level of NO, NWR=nitroglycerin withdrawal rate, RCTs =
randomized controlled trials, SI=Salvianolate injection, UAP = unstable angina pectoris.
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were observed between groups (RR=1.28, 95% CI [1.19, 1.37],
Z=7.11, P<0.00001).
Four weeks subgroup: There were 3 RCTs in the sub-

group.[30,32,39] The test for heterogeneity (P=0.18 > 0.1, I2=
41% < 50%) indicated small heterogeneity among the RCTs.
Therefore, the fixed model was chosen. The results showed that
compared with the control group, the combining use of
Salvianolate injection andWM for treating UAP can significantly
improve the total effectiveness rate of ECG, and statistically
significant differences were observed between groups (RR=1.21,
95% CI [1.10, 1.34], Z=3.72, P=0.0002).
The result of test for heterogeneity between the 2 subgroups

was P=0.41 > 0.1, I2=0% < 50%. Accordingly, we could
merged the results showed that combining using Salvianolate
injection and WM was more effective than single using WM
in the treatment of UAP. There was statistically significant
differences between 2 groups (RR=1.26, 95% CI [1.19, 1.34],
Z=7.77, P<0.00001) (Fig. 5).

3.2.5. Serum level of hs-CRP. Two weeks subgroup: There
were 3 RCTs in the subgroup.[38,43,44] The test for heterogeneity
(P=0.08 < 0.1, I2=61% > 50%) indicated some heterogeneity
among the RCTs, so the random model was used. The results
showed that compared with the control group, the combining use
of Salvianolate injection and WM for treating UAP can
significantly reduce the serum level of hs-CRP, and statistically
significant differences were observed between groups (MD=�
1.53, 95% CI [�1.90, �1.16], Z=8.05, P<0.00001).
Four weeks subgroup: There were 4 RCTs in the sub-

group.[28,30,39,40] The test for heterogeneity (P<0.00001, I2=
99% > 50%) found obvious heterogeneity among the RCTs, so
the random model was used. The results showed that compared
4

with the control group, the combining use of Salvianolate
injection and WM for treating UAP can significantly reduce the
serum level of hs-CRP, and the difference between the 2 groups
was significant (MD=�1.74, 95% CI [�2.88, �0.60], Z=3.00,
P=0.003).
After all, we merged the results of subgroups because there was

no obvious heterogeneity between the 2 subgroups (P=0.72 >
0.1, I2=0% < 50%). The difference between the experimental
group and the control group was significant (MD = �1.62, 95%
CI [�2.39, �0.84], Z=4.07, P<0.00001) (Fig. 6).

3.2.6. Other outcomes. There were 2 RCTs mentioned
NWR.[29,34] The test for heterogeneity (P=1.00 > 0.1, I2=0%
< 50%) found none heterogeneity among the RCTs, so the fixed
model was chosen. The results showed that the experimental
group was more effective than the control group and the
difference between the 2 groups was significant (MD=1.22, 95%
CI [1.00, 1.48], Z=1.99, P<0.05). And the 2 RCTs also
mentioned the serum level of NO.[29,44,46] The test for
heterogeneity (P<0.00001, I2=99% > 50%) found obvious
heterogeneity among the RCTs, so the random model was
chosen. The results showed that the experimental group
was more effective than the control group, and the difference
between the 2 groups was significant (MD=22.49, 95% CI
[3.11, 41.87], Z=2.27, P=0.02<0.05).

3.2.7. Safety. Among the included RCTs, 7 RCTs indicated
that there were no ADRs/ADEs.[31–33,38,44,45,48] Six RCTs
reported 15 ADRs/ADEs, among which 11 cases were from
the experimental groups, while 4 from the control
groups.[29,34,36,42,43,47] ADRs/ADEs included headache, dizzi-
ness, gastrointestinal reaction, and so on. There was no
significant difference about ADRs/ADEs between the 2



Figure 2. Risk of bias summary.
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subgroups. However, none of severe ADRs occurred. The
remaining 9 RCTs did not mention ADRs/ADEs. Accordingly,
we could not conclude that Salvianolate injection was absolutely
safe.
5

4. Discussion

After analysis of the RCTs regarding Salvianolate injection in the
treatment of UAP, we demonstrated that Salvianolate injection
was effective in the treatment of UAP. First, compared with using
WM only, the combined use of Salvianolate injection and WM
can improve the angina pectoris total effective rate and the total
effectiveness rate of ECG. Second, the combined use of
Salvianolate injection and WM therapy can improve the NWR
and the serum level of NO, decrease hs-CRP. And there were
statistically significant differences between the experimental
group and the control group. From the results of 2w and 4w
subgroups’ analysis, neither angina pectoris total effective rate
nor the total effectiveness rate of ECG of 2 subgroups showed
statistically significant difference. In terms of ADRs/ADEs, there
was no definite conclusion about safety for 4w clinical treatment,
because that 4 RCTs of 4w subgroup had unclear ADRs/ADEs
records. In a summary, the results of subgroup analysis showed
that long duration neither significantly improve the efficacy nor
reduce the risk about safety. Furthermore, the drug instructions
of Salvianolate injection recommended the course is 2w. Thus,
our study suggested that the course of Salvianolate injection
should be in strict accordance with the drug instructions.
Moreover, modern pharmacological research findings confirmed
that major pharmacological effects of Danshen Radix include
antiatherosclerosis, reducing myocardial ischemia, and infarct
size.[48] And the result of this meta-analysis was supported by
the findings of previous research.[17–19] Therefore, our study
suggested that Salvianolate injection can be widely used in clinics.
There were 3 related systematic reviews in database.[17–19]

Two of them were published in 2013. In Guan Yan’s study, the
control group was also used other injection on the basis of
conventional medicine, such as Danshen injection and Danhong
injection.[17] In our inclusion criteria, the experimental group
only used Salvianolate injection combined with WM, the control
group usedWMsingle, just for avoiding other TCMpreparations
possible interference on the results. And the RCTs’ quality
assessment was conducted by the Cochrane Risk of Bias
Assessment Tool. Our study not only updated the latest RCTs
but also analyzed the differences of 2w and 4w courses.
Salvianolate injection had definite effects on the treatment of

UAP; however, the medical staff should be cautious on its clinical
use to avoid and reduce serious ADRs/ADEs. Among included
RCTs, our study reported 15 ADRs, 11 cases were from the
experimental groups, while 4 from the control groups. ADRs
included headache, dizziness, gastrointestinal reaction, and so on.
Some research showed that TCM injections were in high
proportion of Chinese medicine about ADRs. Some TCM
injection combined with solvent was easily occur incompatibility,
even insoluble particles significantly higher than the blank
solvent.[49] The studies of Wang and Ren showed that
Salvianolate injection should not be compatible with a variety
of injection, such as vitamin C injection, Astragalus injection,
Isosorbide Mononitrate injection, and so on.[50,51] According to
foreign research, it was common in clinical use that the
applications of drugs often beyond the instructions including
extended indication, increased dosage, extended course.[52,53]

Therefore, based on the complexity of the TCM injection
component, it is recommended that the clinical usage of
Salvianolate injection should be in strict accordance with the
instructions, in order to avoid the occurrence of compatibility
and ADRs.

http://www.md-journal.com


Figure 3. Meta-analysis for comparison of angina pectoris total effective rate between Salvianolate injection + WM and WM. WM = western medicine.

Figure 4. Funnel plot of 2w and 4w subgroups. 2w = 2 weeks, 4w = 4 weeks.
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5. Limitations

This study has several limitations. First, the review included a
total of 22 RCTs; however, the overall quality of the included
RCTs was generally not high, and they lacked of large-scale
RCTs. The majority of the studies marked “random” only
without describing specific random allocation method and
blinding. Therefore, the evaluation of Salvianolate injection’s
efficacy and safety in treating UAP still requires higher-quality
clinical studies and further discussions. We should pay close
attention to the rationality of the clinical application and safety of
Salvianolate injection, and attach great importance to the scheme
design, random allocation, blinding method of such research and
provide more evidence for clinical application. Second, the
systematic review included only published studies in the
database, with no the relevant gray literature, which possibly
cause a selection bias in the literature. And the included RCTs
were performed in patients of Asian descent; therefore, it is
unclear whether the conclusions of our study apply to other
populations. Third, the 22 RCTs did not report the long-term
6



Figure 5. Meta-analysis for the total effectiveness rate of electrocardiogram between Salvianolate injection + WM and WM. WM = western medicine.

Figure 6. Meta-analysis for comparison of the serum level of high-sensitivity C-reactive protein between Salvianolate injection + WM and WM. WM = western
medicine.
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efficacy and follow-up. This might lead to an inadequate
assessment to the clinical efficacy. Generally speaking, our
findings should be confirmed by large-sample and multicenter
RCTs or real-world studies.
6. Conclusions

In conclusion, our results showed that the combining use of
Salvianolate injection and WM had superior efficacy in treating
UAP. However, since the RCTs enrolled in the study were not of
high quality, more larger-sample andmulticenter RCTs should be
conducted to consolidate our findings.
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