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Objective. Shexiang Baoxin Pill (SBP) is a licensed Chinese herbal pharmaceutical that has been widely accustomed to treat
coronary heart disease (CHD) after percutaneous coronary intervention (PCI). This study points to systematically assess the
efficacy and security of the combination of SBP with conventional western medicine in the treatment of CHD after PCI.
Methods. Databases including PubMed, the Cochrane Library, Web of Science, Embase, CNKI, Wanfang, VIP, and SINOMED
were searched to collect RCTs on SBP in CHD after PCI before July 2021. Review Manager 5.3 was used to analyze the data. The
Cochrane Collaboration Bias Risk Tool is used to assess the quality of methods. Results. A total of 19 eligible trials of 2022
patients with CHD after PCI were finally included. The results of the aggregate evidence showed that, compared with routine
western medicine treatment alone, the combination of SBP with conventional treatment trial groups could significantly reduce
the incidence of major adverse cardiac events (MACE) of the patients (RR=0.38, 95% CI (0.29, 0.51), P <0.00001). SBP also
significantly enhanced left ventricular ejection fraction (LVEF) (MD =4.00, 95% CI (3.42, 4.58), P <0.00001) and lessened
N-terminal pro-B-type natriuretic peptide (NT-pro-BNP) levels (MD =-167.18, 95% CI (-174.80, —159.57), P < 0.00001). In
addition, the inflammatory mediators and blood lipid index in the experimental group after the combined therapy were also
mediated (P <0.05). Moreover, SBP did not increase the incidence of adverse reactions during treatment. The results of
subgroup analysis illustrated that the length of the intervention course might be the source of the heterogeneity of NT-pro-BNP
and hs-CRP. Conclusion. SBP could demonstrate a beneficial role in patients with CHD after PCI of reducing the incidence of
MACE and improving LVEF, NT-pro-BNP, inflammatory mediators, and blood lipid index. However, limited by the quantity
and quality of eligible studies, the above conclusions required more standardized, rigorous, high-quality clinical trials to
verify further.

1. Introduction

Cardiovascular disease (CVD) is one of the leading causes of
morbidity and death worldwide, accounting for approxi-
mately 31.5% of global deaths and 45% of noncommunicable
disease deaths. Among them, coronary heart disease (CHD)
is the primary clinical manifestation of CVD [1, 2]. Per-
cutaneous coronary intervention (PCI) can quickly recan-
alize the coronary arteries briefly, realize the prevention of
vasodilation and secondary stenosis, and effectively improve

the patient’s myocardial blood perfusion. It has become one
of the main methods of clinical treatment for CHD [3].
In 2015, the number of interventional therapies for CHD
in Mainland China reached 567,583, ranking second to the
United States in the world. It should be noted that, according
to the China Cardiovascular Intervention Forum (CCIF)
report, this number reached 968,651 in 2020 [4]. However,
PCI cannot eliminate the risk factors of CHD, nor can it
reverse the progression of coronary atherosclerosis. Stent
placement may damage the vascular endothelium, trigger
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inflammatory reactions, and promote platelet adhesion and
aggregation and thrombosis, which may lead to the oc-
currence of MACE such as in-stent restenosis, recurrence of
angina pectoris, arrhythmia, recurrent myocardial infarc-
tion, heart failure, and even cardiogenic death, limits the
therapeutic effect of PCI, and brings a negative impact on the
patient’s prognosis. Therefore, there is an urgent need for
new methods to decrease the residual risk after PCI and
serve as the ultimate alternative for patients intolerant to
standard drugs.

Traditional Chinese medicine (TCM) focuses on the
overall concept and treatment based on syndrome differ-
entiation, with few toxic and side effects, potentially addi-
tional therapy [5]. Shexiang Baoxin Pill (SBP) has been used
to treat CHD for nearly 40 years in China. SBP belongs to the
national secret Chinese medicine variety, composed of ar-
tificial musk, arenobufagin, borneol, storax, cinnamon,
ginsenosides, and bufadienolides [6]. Modern pharmaco-
logical studies have shown that SBP and its active ingredients
have pleiotropic effects in protecting the circulatory system,
such as promoting therapeutic angiogenesis, restoring
myocardial function, reducing inflammation, and improv-
ing endothelial dysfunction, which may be necessary for the
curative effect of CHD after PCI. At the same time, evidence-
based clinical studies have shown that SBP is advantageous
as an adjuvant treatment in numerous cardiovascular dis-
eases, such as stable angina, myocardial infarction, and heart
failure [7-9]. However, the clinical evidence regarding the
efficacy of SBP in the treatment of CHD after PCI has not
been well summarized yet. Therefore, this study adopted
systematic review methods to assess the clinical efficacy after
the SBP treatment of CHD after PCI to provide sufficient
evidence in the clinical decision-making process.

2. Materials and Methods

In order to increase the transparency and quality of sys-
tematic evaluation reports, this research complied with
PRISMA 2020 statement and has been registered in
PROSPERO (Registration Number: CRD42021283638).

2.1. Inclusion and Exclusion Criteria

2.1.1. Types of Research. RCTs of SBP for patients with CHD
after PCI were strictly included and were not restricted by
the publishing language. Specific and accurate data can be
obtained for analysis.

2.1.2. Object of Study. All subjects meet the relevant diag-
nostic criteria for CHD established by the American Heart
Association or the Chinese Medical Association [10, 11] and
successfully accept PCI regardless of age, gender, race, and
region.

2.1.3. Intervention Measures. The intervention control
group was addressed in the same conventional western
medicine only. Conventional western medicines include
antiplatelet aggregation drugs, f-receptor blockers,
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anticoagulation, angiotensin-converting enzyme inhibitors,
statins, nitrates, and other drugs recommended by the
guidelines. At the same time, the treatment group was given
SBP combined with conventional western medicine.

2.1.4. Exclusion Criteria. The research that is not rigorous,
has incomplete data, or has a significant error, and the
statistical analysis that cannot be performed was excluded.
The study on the treatment group or the control group with
other Chinese herbal medicines, the animal experiments,
experience reports, conference papers, and the repeated
published pieces of literature that could not get the full text
were excluded.

2.1.5. Observation Index. The primary outcome indicators
are as follows: O MACE including recurrent angina,
myocardial infarction, malignant arrhythmia, cardiac failure
event, and cardiac death; @ left ventricular ejection fraction
(LVEF); and ® N-terminal pro-B-type natriuretic peptide
(NT-pro-BNP). The secondary outcome indicators are as
follows: @ inflammatory mediators including interleukin- 6
(IL-6) and hypersensitive-C-reactive protein(hs-CRP); @
blood lipid index including total cholesterol (TC), triglyc-
eride (TG), low-density lipoprotein cholesterol (LDL-C),
and high-density lipoprotein cholesterol (HDL-C); and ®
adverse reactions.

2.2. Retrieval Strategy. Randomized controlled trials of SBP
in the treatment of CHD after PCI were searched by the
computer system from PubMed, Embase, Web of Science,
Cochrane Library, VIP, CNKI, Wanfang, and China Bio-
medical Database since the establishment of the database
until July 2021. In order to ensure comprehensiveness and
integrity, the combination of subject words and free words is
used to search the literature. Following search terms were
used in combination: (“Shexiang Baoxin pill” OR “Heart pill
of musk”) AND (“coronary heart disease” OR “CHD” OR
“coronary artery disease”) AND (“percutaneous coronary
intervention” OR “PCI”).

2.3. Literature Screening and Data Extraction. Two investi-
gators (Xinlu Wang and Bin Li) independently read the
literature title and screen abstract, rescreened the complete
text, extracted essential information for final inclusion, and
cross-checked it. In case of disagreement, it will be approved
by a third researcher. The extracted contents include the type
of study design, baseline characteristics, intervention
methods (intervention measures and treatment duration),
leading outcome indicators, and adverse reactions [12].

2.4. Methodological Quality Evaluation. Two independent
researchers (Jingjing Wei and Lijie Qiao) assessed the quality
of the included literature according to the risk of bias as-
sessment tool recommended in the Cochrane System Re-
viewer Manual 5.1.0 [13]. The evaluation content includes
randomization process, allocation concealment, blinding of
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participants and researchers, blinding of outcome assess-
ment, incomplete or missing outcome data, selective
reporting, and another risk of bias source. Quality assess-
ment of included studies was separated into “low risk,”
“unclear risk,” and “high risk” for the above seven evaluation
items. Disagreements were resolved through discussion and
decision by Prof. Mingjun Zhu.

2.5. Statistical Treatments. Rev Manb5.3 software was used
only for the statistical analysis of the included literature
research data. For continuous variables, if the measurement
method is the same as the measuring unit, the mean dif-
ference (MD) should be adopted as the effect measure; if the
measurement method is different from the measuring unit,
the standard mean difference (SMD) should be adopted as
the effective measures. Binary variables should use the risk
ratio (RR) as a practical measure. Both situations give a 95%
confidence interval (CI). If significant heterogeneity was
found in the experimental results (I* >50%, P<0.1), the
random effect model was used only for meta-analysis; if the
experimental results showed good homogeneity (I <50%,
P>0.1), the fixed-effect model was used for meta-analysis.
Sensitivity analysis or subgroup analysis was used to explore
sources of heterogeneity. The funnel plot was used to de-
termine whether there is a bias risk in the literature.

3. Results

3.1. Literature Retrieval. Five hundred forty-eight references
were initially retrieved from the medical database, including
352 Chinese articles and 196 English articles. After deleting
the repeated literature, the remaining 302 articles were
excluded after reading the title, abstract, and full text. Fi-
nally, 19 RCTs [14-32] were included. The literature
screening flow chart and results are shown in Figure 1.

3.2. Basic Features of Literature Research. Nineteen eligible
studies [14-32] involving 2022 patients were all published in
Chinese databases. The number of cases in the experimental
group was 1019 and that in the control group was 1003. All
studies had clear inclusion and exclusion criteria and re-
ported that the baseline of the experimental and control
groups was comparable. The intervention measures of the
treatment group in all studies were conventional western
medicine combined with the oral administration of SBP, and
the intervention measures of the control group were con-
ventional western medicine. All the intervention measures in
the treatment group combine SBP and conventional western
medicine; simultaneously, the control group’s intervention
measures are the conventional western medicine therapy. In
the observation of outcome indicators, 14 studies
[14, 16, 18, 20, 23, 27-32] observed MACE, 9 studies
[21, 23, 25, 28-32] observed LVEF, 4 studies [19, 23, 26, 28]
observed NT-pro-BNP, 6 studies [15, 18, 22, 25] observed
inflammatory mediators, 4 studies [16, 18, 26] observed
blood lipid index, and 4 studies [16, 23, 28, 29] observed
adverse reactions. The basic features of the 19 eligible lit-
erature are shown in Table 1.

3.3. Literature Quality Assessment. All eligible studies are
randomized controlled trials, nine studies
[14, 16, 23, 25,27, 28, 31, 32] of which describe the method of
randomization process in detail, with random number table
as the specific methods, and the risk of bias on the domain
was judged as “low risk” The remaining ten studies
[15, 17, 22, 26, 29, 30] reported “random” but did not de-
scribe specifically and were assessed as “unclear risk.” All
studies that did not mention allocation concealment were
assessed as “unclear risk.” Due to the objectivity of outcome
indicators, the implementation of the blind method should
be considered “low risk,” regardless of whether the blinding
was reported. There was no missing outcome data or se-
lective reporting bias in all literature, rated as “low risk.” The
results of other biases are unclear, and the specific bias risk
assessment information is shown in Figure 2.

3.4. Synthesis of Outcome

3.4.1. Major Adverse Cardiac Events. Fourteen studies out of
the 19 studies [14, 16, 18, 20, 23, 27-32] compared the in-
cidence of MACE between the combined therapy and the
conventional western medicine therapy alone. No statistically
significant heterogeneity (P =1.00, *=0%) was found
among 1498 participants, so the fixed effects model meta-
analysis results showed a statistically significant difference
(RR=0.38, 95% CI (0.29, 0.51), P < 0.00001), suggesting that
SBP combined with conventional western medicine reduced
the incidence of MACE, which is better than the control
group for patients with CHD after PCI (Figure 3). Subgroup
analysis was implemented based on different cardiac events.
There were recurrent angina, myocardial infarction, malig-
nant arrhythmia, cardiac failure event, and cardiac death.
Thirteen studies [14, 16, 18, 20, 23, 27, 29, 31, 32] reported the
incidence of recurrent angina, and an appropriate effect
model was used for analysis (P = 1.00, I=0%). The results
showed that the incidence of recurrent angina in the ex-
perimental group was significantly lower than that in the
control group (RR=0.37, 95% CI (0.24, 0.58), P <0.0001).
Twelve studies [14, 16, 18, 22, 23, 27-32] reported the inci-
dence of myocardial infarction, and an appropriate effect
model was used for analysis (P = 1.00, I = 0%). The results
showed that the incidence of myocardial infarction in the
experimental group was significantly lower than that in the
control group (RR=0.39, 95% CI (0.21, 0.73), P = 0.003).
Eight studies [14, 16, 17, 20, 23, 27, 28, 30] reported the
incidence of myocardial arrhythmia, and an appropriate effect
model was used for analysis (P = 0.98, I?=0%). The meta-
analysis showed that the incidence of malignant arrhythmia in
the experimental group was significantly lower than that in
the control group (RR=0.37, 95% CI (0.18, 0.78), P = 0.008).
Five studies [14, 16, 18, 20, 23, 27, 29, 31, 32] reported the
incidence of the cardiac failure event, and an appropriate
effect model was used for analysis (P = 0.81, P=0%). The
results showed no evidence that the experimental group is
better than the control group (RR =0.46, 95% CI (0.19, 1.10),
P =0.08). Six studies [14, 16, 18, 29, 30] reported the inci-
dence of cardiac death, and an appropriate effect model was
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FiGure 1: Flowchart of literature retrieval and screening.
TaBLE 1: Basic characteristics of literature research.
Sal?qple Age (year) i . .
Study ID size Duration Follow-up time Intervention Control SBP dosage Outcomes
T C T C
Sun, [14] 64 64 72.55+3.63 72.34+3.46 6 months NR SBP +control PCI+CT 2 pills, t.i.d. ®
Huang, [15] 30 30 56.81+12.61 55.11+12.32 12 months NR SBP + control PCI+CT 2 pills, t.i.d. ©)
Xu, [16] 100 100 59.76+10.43 59.36+10.13 3 months 12 months  SBP+control PCI+CT 1 pill, tid ©O@®®E®
Feng, [17] 45 45 62.8+5.1 62.5+4.8 1 month 12 months SBP +control PCI+CT 3 pills, tid. @O®@®®
Si, [18] 60 60 50.13+11.27 (total) 6 months 18 months SBP +control PCI+CT 2 pills, tid. O®®
Jia, [19] 37 35 55.00+10.73 60.31+11.67 6 months 6 months SBP +control PCI+CT 2 pills, t.i.d. ®
Hu, [20] 50 50 58.0 + 8.7(total) 12 months NR SBP + control PCI+CT 2 pills, t.i.d. ©)
Gao, [21] 51 51 NR 12 months 12 months SBP + control PCI+CT 2 pills, t.i.d. [0]0)
Zhang, [22] 60 50 48.10+5.12 4815+5.10 6 months NR SBP + control PCI+CT 2 pills, b.i.d. O®
Song, [23] 50 50 56.4+ 8.6 55.9+7.7 3 months NR SBP + control PCI+CT 2 pills, tid. O@®®
Yu, [24] 60 60 62.41+4.33 62.53+4.42 1 month NR SBP +control PCI+CT 2 pills, t.i.d. ®
Wei, [25] 36 36 6525+6.30 6490+6.16 3 months NR SBP + control PCI+CT 2 pills, t.i.d. Q®
Ran, [26] 100 100 61.00+10.33 62.31+12.07 12 months NR SBP + control PCI+CT 2 pills, t.i.d. ®G
Jia, [27] 38 38 61.3+8.9 59.8+9.1 2 months NR SBP + control PCI+CT 3 pills, t.i.d. ©)
Zhang, [28] 55 55  60.5+9.1 61.7+10.3 4 weeks NR SBP + control PCI+CT 2 pills, tid. ®O@®®
Song, [29] 33 33 73.92+811 73.29+8.03 16 weeks NR SBP +control PCI+CT 1 pill, t.i.d. [0]8]6)
Shi, [30] 40 40 66.8+6.9 68.2+7.5 3 months NR SBP + control PCI+CT 2 pills, t.i.d. OO
Ma, [31] 60 56 62.17+8.33 61.96+7.45 4 weeks 3 months SBP +control PCI+CT 2 pills, t.i.d. 0]6)
Sun [32] 50 50 61+3 61+3 1 week 4 weeks SBP + control PCI+CT 2 pills, t.i.d. 0]@)

Notes: T, trial group; C, control group; NR, not report; SBP, Shexiang Baoxin Pill; PCI, percutaneous coronary intervention; CT, conventional treatment; t.i.d.,
three times a day; b.i.d., two times a day; @ MACE @ LVEF; ® NT-pro-BNP; ® inflammatory mediators; ® blood lipid index; ® adverse reactions.
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FIGURE 2: Summary of bias risk assessment for included trials.

used for analysis (P = 1.00, I?=0%). The results showed that
no statistical difference exists in the incidence of cardiac death
in the two groups (RR=0.36, 95% CI (0.12, 1.04), P = 0.06)
(Figure 3).

Furthermore, subgroup analysis was conducted
according to the follow-up time, and the heterogeneity of
follow-up time greater than or equal to 6 months was small
(P =0.76, > =0%) [14, 16, 18, 21]. A fixed-effect model was
used for meta-analysis, and compared with the control
group, the incidence of MACE in the experimental group
was significantly decreased (RR=0.39, 95% CI (0.25, 0.60),
P <0.0001). The heterogeneity of patients with follow-up
time less than six months was small (P = 0.40, I>=0%)
[31, 32]. Meta-analysis using the fixed-effect model showed
statistically significant difference (RR=0.41, 95% CI (0.19,
0.89), P =0.02), indicating that the experimental group
could significantly reduce the incidence of MACE, as shown
in Figure 4.

3.4.2. LVEF. Nine [21, 23,25, 28-32] studies reported LVEF,
including 435 sufferers in the experimental group and 431 in
the control group. A fixed-effect model was adopted to carry
out the meta-analysis (P = 0.06, P =46%). As a result, as
shown in Figure 5, the experimental group had a better effect
on improving LVEF than the control group (MD = 4.00, 95%
CI (3.42, 4.58), P <0.00001).

3.4.3. NT-pro-BNP. Four RCTs reported the assessment
results of NT-pro-BNP [ 23, 27, 30, 32]. The intervention
course of the drug was crucial to the clinical eflicacy.
Subgroup analysis was performed according to different
intervention courses, as shown in Figure 6. The heteroge-
neity of subgroups with treatment courses, which are more
than or equal to 6 months, was significantly reduced
(P =1.00, I* = 0%) [19, 26], so the fixed effects model meta-
analysis results showed that the experimental group could
significantly reduce NT-pro-BNP (MD =-176.20, 95% CI
(-184.16, —168.24), P <0.00001). When the intervention
course was less than six months [23, 28], high homogeneity
existed among individual studies (P = 0.81, FF=0%). An
appropriate effect model was used for analysis, and the
results showed that the experimental group could

significantly reduce NT-pro-BNP (MD =-67.76, 95% CI
(-94.18, —41.34), P <0.00001). The results of the subgroup
analysis suggested that the length of the intervention course
may be the source of heterogeneity of NT-pro-BNP.

3.4.4. Inflammatory Mediators. Interleukin-6 (IL-6) was
observed in three studies [15, 17, 22], and significant het-
erogeneity was found among the studies (P <0.00001,
I =92%). The results showed that the SBP experimental
group was superior to the control group in reducing IL-6
(MD =-5.68, 95% CI (-7.97, —3.39) P <0.00001) (Figure 7).
In order to clarify the source of heterogeneity, sensitivity
analysis was adopted to exclude literature one by one. When
the study of Zhang (2020) was excluded (P = 0.43, I* = 0%),
the study was considered the source of heterogeneity. It was
found that the more significant heterogeneity might be due
to different lengths of the intervention course or publication
bias.

Five RCTs reported the results of hs-CRP evaluation
[16, 18, 22, 25], based on the heterogeneity test results
(P <0.00001, I?=98%), continued to take different inter-
vention courses for subgroup analysis, as shown in Figure 8.
The heterogeneity of subgroups with a course of more than
or equal to 6 months was significantly reduced (P = 0.45,
I*=0%) [18,22], so the fixed effects model meta-analysis, the
results showed  statistically  significant  difference
(MD=-2.20, 95% CI (-2.38, -2.02), P<0.00001), sug-
gesting that SBP combined conventional western medicine
to reduce CRP in patients with superior to the control group.
When the intervention course was less than six months
[16, 17, 25], there was significant heterogeneity between
individual studies (P <0.00001, I*=99%). An appropriate
effect model was used for analysis, and the results showed
that the experimental group could significantly reduce hs-
CRP (MD=-3.65, 95% CI (-6.47, —0.83), P = 0.01). The
results of subgroup analysis suggested that the subgroup
with the combined intervention course of more than or
equal to 6 months had fair homogeneity.

3.4.5. Blood Lipid Index. Three studies of all reported the
assessment results of TC [16-18], and the studies were
homogeneous (P = 0.50, I?=0%). The meta-analysis results
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Experimental Control Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%)  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Recurrant angina
Feng, 2018 1 45 3 45 2.0 0.33[0.04, 3.08] —
Gao, 2013 3 51 8 51 52 0.38[0.11, 1.33] —
Hu, 2013 2 50 8 50 52 0.25 [0.06, 1.12] +
Jia, 2015 0 38 1 38 1.0 0.33[0.01, 7.93]
Ma, 2019 2 60 5 56 3.4 0.37[0.08, 1.85] _—
S§i, 2013 4 60 6 60 3.9 0.67 [0.20, 2.24] R E—
Song, 2017 2 33 5 33 33 0.40 [0.08, 1.92] —_—
Song, 2021 1 50 6 50 39 0.17 [0.02, 1.33] —_—
Sun Yu, 2020 4 50 8 50 52 0.50 [0.16, 1.55] —_—
Sun, 2020 1 64 3 64 2.0 0.33[0.04, 3.12] S A
Xu, 2018 2 100 6 100 39 0.33[0.07, 1.61] -
Zhang, 2016 1 55 3 55 2.0 0.33[0.04,3.11] I
Zhang, 2020 1 60 3 50 2.1 0.28 [0.03, 2.59] R N
Subtotal (95% CI) 716 702 43.1 0.37[0.24, 0.58] <o
Total events 24 65
Heterogeneity: Chi® = 2.12, df = 12 (P = 1.00); I = 0%
Test for overall effect: Z = 4.35 (P < 0.0001)
1.1.2 Myocardial infarction
Feng, 2018 0 45 2 45 1.6 0.20 [0.01, 4.05]
Jia, 2015 0 38 1 38 1.0 0.33[0.01,7.93]
Ma, 2019 0 60 2 56 1.7 0.19[0.01, 3.81]
Shi, 2018 1 40 3 40 2.0 0.33[0.04, 3.07] —
Si, 2013 1 60 2 60 1.3 0.50 [0.05, 5.37] —
Song, 2017 1 33 4 33 2.6 0.25[0.03, 2.12] —
Song, 2021 1 50 3 50 2.0 0.33 [0.04, 3.10] —
Sun Yu, 2020 0 50 1 50 1.0 0.33[0.01, 7.99]
Sun, 2020 0 64 2 64 1.6 0.20 [0.01, 4.09]
Xu, 2018 4 100 5 100 33 0.80[0.22, 2.89] RS
Zhang, 2016 1 55 2 55 13 0.50 [0.05, 5.38] —
Zhang, 2020 2 60 4 50 29 0.42[0.08, 2.18] -
Subtotal (95% CI) 655 641 222 0.39[0.21, 0.73] >
Total events 11 31
Heterogeneity: Chi® = 2.12, df = 11 (P = 1.00); I = 0%
Test for overall effect: Z = 2.95 (P = 0.003)
1.1.3 Malignant arrhythmia
Feng, 2018 1 45 4 45 2.6 0.25[0.03, 2.15] _
Hu, 2013 0 50 1 50 1.0 0.33[0.01, 7.99]
Jia, 2015 0 38 3 38 2.3 0.14 [0.01, 2.67]
Shi, 2018 0 40 2 40 1.6 0.20 [0.01, 4.04]
Song, 2021 1 50 1 50 0.7 1.00 [0.06, 15.55]
Sun, 2020 2 64 5 64 33 0.40 [0.08, 1.99] -
Xu, 2018 2 100 4 100 2.6 0.50 [0.09, 2.67] R
Zhang, 2016 2 55 4 55 2.6 0.50 [0.10, 2.62] -
Subtotal (95% CI) 442 442 16.7 0.37[0.18,0.78] o
Total events 8 24
Heterogeneity: Chi’ = 1.46, df = 7 (P = 0.98); I = 0%
Test for overall effect: Z = 2.64 (P = 0.008)
1.1.4 Cardiac failure event
Gao, 2013 3 51 7 51 4.6 0.43[0.12, 1.57] _—
Ma, 2019 1 60 3 56 2.0 0.31 [0.03, 2.90] _—
Shi, 2018 1 40 3 40 2.0 0.33[0.04, 3.07] _
Song, 2021 0 50 1 50 1.0 0.33[0.01, 7.99]
Sun Yu, 2020 1 50 0 50 0.3 3.00[0.13,71.92]
Subtotal (95% CI) 251 247 9.9 0.46 [0.19, 1.10] RN
Total events 6 14
Heterogeneity: Chi’ = 1.59, df = 4 (P = 0.81); I = 0%
Test for overall effect: Z = 1.74 (P = 0.08)
1.1.5 Cardiac death
Feng, 2018 0 45 1 45 1.0 0.33[0.01, 7.97]
Shi, 2018 1 40 2 40 13 0.50 [0.05, 5.30] _
Si, 2013 0 60 1 60 1.0 0.33[0.01, 8.02]
Song, 2017 1 33 2 33 13 0.50 [0.05, 5.25] —_—
Sun, 2020 0 64 1 64 1.0 0.33[0.01, 8.03]
Xu, 2018 1 100 4 100 2.6 0.25 [0.03, 2.20] RS
Subtotal (95% CI) 342 342 82 0.36 [0.12, 1.04] -~
Total events 3 11
Heterogeneity: chi’ = 0.26, df = 5 (P = 1.00); I = 0%
Test for overall effect: Z = 1.88 (P = 0.06)
Total (95% CI) 2406 2374 1000 0.38[0.29,0.51] 'S
Total events 52 145
Heterogeneity: Chi’ = 7.65, df = 43 (P = 1.00); I* = 0% T T T T
Test for overall effect: Z = 6.41 (P < 0.00001) 0.005 0.1 1 10 200

Test for subgroup differences: Chi’ = 0.22, df=4(P=0.99); F=0%

Favours [experimental] Favours [control]

FIGURE 3: Subgroup analysis of major adverse cardiac events according to different cardiac events.

showed that the experimental group could significantly  heterogeneity among individual studies (P =0.003,

reduce

TC

(MD=-0.61, 95% CI (-0.75,

-0.48),  I*=83%). The results showed that the TG in the experi-

P <0.00001), as shown in Figure 9. Three studies reported =~ mental group could be significantly reduced (MD =-0.36,
the assessment results of TG [16-18]. There was significant 95% CI (-0.60, —0.11), P = 0.005), as shown in Figure 10. In
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Experimental Control Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%)  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Follow-up time was greater than or equal to 6 months
Feng, 2018 2 45 10 45 12.0 0.20 [0.05, 0.86]
Gao, 2013 6 51 15 51 18.0 0.40 [0.17, 0.95] —
Si, 2013 5 60 9 60 10.8 0.56 [0.20, 1.56] —_—
Sun, 2020 3 64 11 64 13.2 0.27 [0.08, 0.93] —_—
Xu, 2018 9 100 19 100 22.8 0.47 [0.23, 1.00] ——
Subtotal (95% CI) 320 320 76.8 0.39 [0.25, 0.60] <P
Total events 25 64

Heterogeneity: Chi? = 1.84, df = 4 (P = 0.76); I = 0%
Test for overall effect: Z = 4.24 (P < 0.0001)

1.4.2 Follow-up time was less than 6 months

Ma, 2019 3 60 10 56 124 0.28 [0.08, 0.97] —_—|

Sun Yu, 2020 5 50 9 50 10.8 0.56 [0.20, 1.54] —_—]—

Subtotal (95% CI) 110 106 23.2 0.41 [0.19, 0.89] ‘

Total events 8 19

Heterogeneity: Chi? = 0.71, df = 1 (P = 0.40); > = 0%

Test for overall effect: Z = 2.25 (P = 0.02)

Total (95% CI) 430 426 100.0 0.39[0.27, 0.58] <

Total events 33 83

Heterogeneity: Chi? = 2.56, df = 6 (P = 0.86); I* = 0% T T T )
Test for overall effect: Z = 4.80 (P < 0.00001) 0.01 0.1 1 10 100
Test for subgroup differences: Chi? = 0.01. df = 1 (P = 0.92) > = 0% Favours [experimental] Favours [control]

FIGURE 4: Subgroup analysis of major adverse cardiac events according to the follow-up time.

Experimental Control Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Gao, 2013 579 87 51 50.5 8.1 51 32 7.40 [4.14, 10.66]
Ma, 2019 51.28 694 60 47.82 7.01 56 5.2 3.46 [0.92, 6.00] —_—
Shi, 2018 56.7 2.1 40 52.1 1.8 40 45.9 4.60 [3.74, 5.46] E o
Song, 2017 58.77 6.01 33 53.04 569 33 42 5.73 [2.91, 8.55]
Song, 2021 56.5 7.1 50 533 6.2 50 4.9 3.20 [0.59, 5.81] —_—
Sun Yu, 2020 65 5 50 61 6 50 7.2 4.00 [1.84, 6.16] —_—
‘Wei, 2021 50.18 392 36 48.06 2.75 36 13.8 2.12 [0.56, 3.68] —e
Yu, 2021 58.79 563 60 55.57 527 60 8.9 3.22[1.27,5.17] —_—
Zhang, 2016 5994 574 55 56.84 6.2 55 6.8 3.10 [0.87, 5.33] —_—
Total (95% CI) 435 431 100.0 4.00 [3.42, 4.58] ‘
Heterogeneity: Chi® = 14.82, df = 8 (P = 0.06); I* = 46% T T T T
Test for overall effect: Z = 13.50 (P < 0.00001) -10 -5 0 5 10
Favours [experimental] Favours [control]
FIGURE 5: Meta-analysis of the left ventricular ejection fraction.
Experimental Control Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.2.1 Course of treatment was greater than or equal to 8 months
Ran, 2013 110.2 258 100 286.4 39.6 100 67.6 -176.20 [-185.46,-166.94] -
Jia, 2013 110.2 25.8 37 2864 39.6 35 24.1 -176.20 [-191.73, -160.67] [ ]
Subtotal (95% CI) 137 135 91.7 -176.20 [-184.16, -168.24] ¢
Heterogeneity: Chi = 0.00, df = 1 (P = 1.00); I> = 0%
Test for overall effect: Z = 43.41 (P < 0.00001)
1.2.2 Course of treatment was less than 6 months
Zhang, 2016 305.33 76.5 55 371.46 80.96 55 6.7 -66.13 [-95.57, -36.69]
Song, 2021 341.3 140.1 50 4158 164.5 50 1.6 -74.50 [-134.39, -14.61] e
Subtotal (95% CI) 105 105 8.3 -67.76 [-94.18, -41.34] <o
Heterogeneity: Chi? = 0.06, df= 1 (P = 0.81); I> = 0%
Test for overall effect: Z = 5.03 (P < 0.00001)
Total (95% CI) 242 240 100.0 -167.18 [-174.80, -159.57] ¢
Heterogeneity: Chi? = 59.40, df = 3 (P < 0.00001); I = 95% T T T T
Test for overall effect: Z = 43.01 (P < 0.00001) -200  -100 0 100 200
Test for subgroup differences: Chi? = 59.34, df = 1 (P < 0.00001); I* = 98.3% Favours [experimental] ~ Favours [control]

FIGURE 6: Meta-analysis of N-terminal pro-B-type natriuretic peptide.
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Experimental Control Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Feng, 2018 12.12 521 45 1821 538 45 281 -6.09 [-8.28, -3.90] —a—
Huang, 2019 712 234 30 1421 212 30 346 -7.09 [-8.22, -5.96] -
Zhang, 2020 9.51 099 60 1358 138 50 373 -4.07 [-4.53, -3.61] n
Total (95% CI) 135 125 100.0 -5.68 [-7.97, -3.39] D
Heterogeneity: Tau® = 3.61; Chi® = 25.55, df = 2 (P < 0.00001); I* = 92% : : : :
Test for overall effect: Z = 4.87 (P < 0.00001) 10 5 0 5 10

Favours [experimental] ~ Favours [control]

FIGURE 7: Meta-analysis of interleukin- 6.

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total

Weight
(%)

Mean Difference
IV, Random, 95% CI

Mean Difference
1V, Random, 95% CI

1.3.1 Course of treatment was greater than or equal to 6 months
Si, 2013 323 186 60 569 205 60 19.6 -2.46 [-3.16, -1.76] -
Zhang, 2020 3.44 0.38 60 562 0.58 50 20.5 -2.18 [-2.37, -1.99] n
Subtotal (95% CI) 120 110  40.1 -2.20 [-2.38, -2.02] [}
Heterogeneity: Tau? = 0.00; Chi? = 0.57, df = 1 (P = 0.45); I* = 0%
Test for overall effect: Z = 23.81 (P < 0.00001)
1.3.2 Course of treatment was less than 6 months
Feng, 2018 6.34 125 45 1088 136 45 20.0 -4.54 [-5.08, -4.00] -
Wei, 2021 433 1.17 36 523 099 36 20.1 -0.90 [-1.40, -0.40] -
Xu, 2018 429 124 100 9.81 265 100 199 -5.52 [-6.09, -4.95] -
Subtotal (95% CI) 181 181 59.9 -3.65 [-6.47, -0.83] -l
Heterogeneity: Tau? = 6.13; Chi? = 165.37, df = 2 (P < 0.00001); I = 99%
Test for overall effect: Z = 2.54 (P =0.01)
Total (95% CI) 301 291 100.0 -3.11 [-4.57, -1.66] D
Heterogeneity: Tau? = 2.68; Chi® = 211.85, df = 4 (P < 0.00001); I> = 98% T T T T
Test for overall effect: Z = 4.20 (P < 0.0001) -10 -5 0 5 10
Test for subgroup differences: Chi® = 1.01, df=1(P=0.31); P=14% Favours [experimental] ~ Favours [control]
FIGURE 8: Meta-analysis of hypersensitive-C-reactive protein.
Experimental Control Weight ~ Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Feng, 2018 356 1.89 45 445 157 45 3.7 -0.89 [-1.61, -0.17]
Si, 2013 353 171 60 443 196 60 4.4 -0.90 [-1.56, -0.24]
Xu, 2018 3.72 048 100 4.31 0.56 100 91.8 -0.59 [-0.73, -0.45] .
Total (95% CI) 205 205 100.0 -0.61 [-0.75, -0.48] <&
Heterogeneity: Chi® = 1.40, df = 2 (P = 0.50); I = 0% : : : :
Test for overall effect: Z = 8.70 (P < 0.00001) 2 1 0 1 2

Favours [experimental] ~ Favours [control]

FIGURE 9: Meta-analysis of total cholesterol.

order to clarify the sources of heterogeneity, the sensitivity
analysis was used to exclude the literature one by one. When
Feng (2018) was excluded (P = 0.38, I*=0%), this study is
considered the source of heterogeneity. From the original
text, it is found that the intervention course of this study is
shorter than that of the other two studies. A total of four
studies reported LDL-C [16, 18, 26], and three studies re-
ported HDL-C [16-18]. The significant heterogeneity was
found after tests (P < 0.00001, I” = 98%; P = 0.009, I = 79%).
The pooled results showed that compared with the control
group, the experimental group of SBP could significantly
reduce LDL-C (MD=-0.67, 95% CI (-1.21, -0.12),
P =0.02) and increase HDL-C (MD =0.18, 95% CI (0.03,

0.33), P = 0.02), through sensitivity analysis and subgroup
analysis, there was no significant change in the heterogeneity
of LDL-C and HDL-C, which was speculated to be related to
the differences in drug types, dosages, and administration
times, as shown in Figure 11 and Figure 12.

3.4.6. Adverse Reactions. Four eligible studies reported the
incidence of adverse reactions [16, 23, 28, 29], including
gastrointestinal intolerance, tongue numbness, dizziness,
and rash (Table 2). Heterogeneity was not found in the
studies (P = 0.62, I> = 0%). A fixed-effect model performed a
meta-analysis. The pooled results showed no significant
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Experimental Control Weight ~ Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Feng, 2018 235 1.01 45 329 108 45 19.1 -0.94 [-1.37,-0.51] —
Si, 2013 145 043 60 171 043 60 385 -0.26 [-0.41, -0.11] -
Xu, 2018 129 022 100 147 042 100 424 -0.18 [-0.27, -0.09] ]
Total (95% CI) 205 205 100.0 -0.36 [-0.60, -0.11] <o
Heterogeneity: Tau® = 0.04; Chi® = 11.62, df = 2 (P = 0.003); I* = 83% : : : :
Test for overall effect: Z = 2.81 (P = 0.005) 2 1 0 1 2
Favours [experimental] ~ Favours [control]
FIGURE 10: Meta-analysis of triglyceride.
Experimental Control Weight ~ Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Feng, 2018 1.67 052 45 231 037 45 251 -0.64 [-0.83, -0.45] ——
Ran, 2013 254 041 100 392 05 100 255 -1.38 [-1.51, -1.25] -
Si, 2013 287 089 60 305 08 60 239 -0.18 [-0.49, 0.13] —
Xu, 2018 1.86 027 100 23 059 100 255 -0.44 [-0.57,-0.31] -
Total (95% CI) 305 305 100.0  -0.67[-1.21,-0.12] -
Heterogeneity: Tau® = 0.30; Chi? = 129.11, df = 3 (P < 0.00001); I* = 98% : : : :
Test for overall effect: Z =2.41 (P =0.02) ) 1 0 1 2

Favours [experimental] ~ Favours [control]

FIGURE 11: Meta-analysis of low-density lipoprotein cholesterol.

Experimental Control Weight ~ Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
Feng, 2018 143 041 45 106 042 45 275 0.37[0.20, 0.54] —a—
Si, 2013 124 031 60 1.08 031 60 349 0.16 [0.05, 0.27] ——
Xu, 2018 1.37 034 100 1.3 029 100 37.6 0.07 [-0.02, 0.16] i
Total (95% CI) 205 205 100.0 0.18 [0.03, 0.33] S 4
Heterogeneity: Tau® = 0.01; Chi® = 9.49, df = 2 (P = 0.009); I* = 79% : : : :
Test for overall effect: Z = 2.41 (P = 0.02) 1 05 0 0.5 1

Favours [control] ~ Favours [experimental]

FIGURE 12: Meta-analysis of high-density lipoprotein cholesterol.

TaBLE 2: Adverse reactions.

Adverse drug reactions or adverse events

Studies
T C

4 cases of gastrointestinal intolerance, 2 cases of dizziness, 3 cases of 3 cases of gastrointestinal intolerance, 3 cases of
Xu, [16] . . . L . . .

abnormal liver and kidney function, 4 cases of tongue numbness dizziness, 2 cases of abnormal liver and kidney function
Song, [23] 2 cases of gastrointestinal intolerance, 1 case of rash, 3 cases of 2 cases of gastrointestinal intolerance, 1 case of rash, 3

& bleeding, 2 cases of tongue numbness cases of bleeding, 2 cases of tongue numbness
Zhang, [28] 1 case of gastrointestinal intolerance, 1 case of rash 1 case of gastrointestinal intolerance
. . . 2 cases of gastrointestinal intolerance, 1 case of fever, 1

Song, [29] 1 case of gastrointestinal intolerance, 1 case of fever 8

case of rash

statistical significance in the incidence of adverse reactions
between the two groups (RR=1.25, 95% CI (0.72, 2.18),
P =0.43), as shown in Figure 13.

3.4.7. Evaluation of Publication Bias. The funnel plot can be
used to assess whether there is publication bias in the ob-
served data, and the publication bias of MACE is evaluated.
As shown in Figure 14, the left and proper distribution of
scattered points are relatively symmetrical, indicating a
slight bias of the included research publication.

4. Discussion

With the acceleration of population aging and the change of
people’s s living habits, the prevalence and mortality of
cardiovascular diseases in China keep growing. The number
of patients has reached 290 million. The death toll accounts
for more than 40% of the total number of deaths from
diseases of the residents, which is the first among all diseases,
endangering the health of the people seriously [33]. With the
development of PCI, many CHD patients benefit from it.
However, the residual risk of patients with CHD after PCI is
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Experimental Control Weight Risk Ratio Risk Ratio

Study or Subgroup Events  Total Events Total (%)  M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Song, 2017 2 33 4 33 20.0 0.50 [0.10, 2.55]

Song, 2021 8 50 7 50 35.0 1.14 [0.45, 2.91]

Xu, 2018 13 100 8 100 40.0 1.63 [0.70, 3.75]

Zhang, 2016 2 55 1 55 5.0 2.00 [0.19, 21.42]

Total (95% CI) 238 238 100.0 1.25[0.72, 2.18] *

Total events 25 20

Heterogeneity: Chi? = 1.78, df = 3 (P = 0.62); I* = 0%
Test for overall effect: Z = 0.79 (P = 0.43)

10 50
Favours [experimental]

0.02 0.1

Favours [control]

1

FIGURE 13: Meta-analysis of adverse reactions.
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FIGURE 14: Funnel plot of major adverse cardiac events.

still high, so long-term management is essential. In China,
Shexiang Baoxin Pill is usually combined with conventional
western medicine treatment, which is increasingly used for
the long-term treatment of CHD after PCI. The role of this
treatment requires further comprehensive and systematic
evaluation.

This research aims at evaluating the efficacy and safety of
SBP in the treatment of CHD after PCI and observing the
indices of MACE, LVEF, NT-pro-BNP, inflammatory me-
diators, blood lipid index, and adverse reactions. As far as we
know, this is the first systematic review and meta-analysis of
the long-term management of SBP in CHD after PCIL. The
pooled data showed that the addition of SBP into routine
treatment in patients with CHD after PCI might have some
beneficial effects on some indicators. Since the incidence of
MACE after PCI is still high (2.1-19%) [34], reducing the
risk of MACE should be one of the main objectives of long-
term management of CHD after PCI. In this systematic
review, it was found that SBP had potential advantages in
improving the incidence of MACE (recurrent angina,

myocardial infarction, malignant arrhythmia), LVEF, NT-
pro-BNP, inflammatory mediators (IL-6, hs-CRP), and
blood lipid index (TC, TG, LDL-C, HDL-C) in patients with
CHD after PCI. There was no significant difference in the
overall incidence of adverse reactions between the two
groups. The most common adverse reactions of long-term
use of SBP are gastrointestinal intolerance and tongue
numbness. There is no withdrawal due to severe side effects
in the eligible studies. Before more eligible studies are in-
cluded, only the relative safety of SBP can be temporarily
determined without increasing the incidence of adverse
reactions. In addition, the subgroup analysis results showed
that the intervention course of the combined therapy might
be the source of heterogeneity of NT-pro-BNP and hs-CRP.

This systematic review described the related indicators of
CHD after PCI precisely and objectively, and there are still
some potential limitations to be considered: first of all, a total
of 19 eligible studies declared randomization, but some did
not describe specific random methods. Researchers * allo-
cation concealment in all eligible studies is unclear, leading
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to selection bias. None of the studies explained the sample
size calculation method, and the sample size was not gen-
erally significant. The lack of a large sample and multicenter
RCTs reduces research results” evidence intensity and rec-
ommendation level. Secondly, the intervention treatment of
the control group was classified as a routine treatment, and
the differences in the types, doses, and frequencies of specific
drugs were not clarified, resulting in increased clinical
heterogeneity. The inclusion criteria are not uninformed,
and there is no clear distinction between acute coronary
syndrome, angina pectoris, myocardial infarction, and
whether combined with underlying diseases. The duration
and severity of the disease may be different, which also
increases the clinical heterogeneity. Finally, no matter what
treatment methods were adopted, the ultimate goal was to
improve the long-term prognosis of patients. Most of the
eligible studies were not followed up, which could not reflect
the long-term efficacy of the combined medication and its
impact on patients’ long-term quality of life. The design and
implementation of high-quality clinical research is the key to
improving the intensity of evidence. In future studies, the
design, implementation, and publication of clinical trials
should be strictly regulated, such as reasonable sample size
estimation and registration of clinical research programs
before trials, precise random methods, implementation of
allocation concealment and blinding, use of placebo con-
trols, detailed records of shedding cases, and use of inten-
tion-to-treat analysis reports. In addition, we encourage the
publication of negative results.

5. Conclusion

The available evidence suggests that SBP could demonstrate
a beneficial role in patients with CHD after the PCI of re-
ducing the incidence of MACE and improving LVEF, NT-
pro-BNP, inflammatory mediators, and blood lipid index.
However, due to the overall quality of the eligible studies,
more rigorously designed and standardized, high-quality
randomized controlled trials are expected to verify the
clinical efficacy of SBP in the treatment of CHD after PCI.
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