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Background: Unstable angina (UA), characterized by worsening chest pain and 

increased risk of acute myocardial infarction or sudden death, is a major clinical 

condition necessitating urgent and effective intervention. Although 

guanxinshutong capsule (GXST) has demonstrated preliminary therapeutic 

potential in alleviating angina symptoms, it lacks sufficient and robust clinical 

evidence to confirm its efficacy and safety in UA treatment. Therefore, further 

clinical research is urgently needed to validate the practical value of GXST in 

managing UA.

Objective: To determine the efficacy and safety of GXST as an adjunctive 

therapy for UA and to elucidate its potential pharmacological mechanisms.

Methods: Relevant RCTs were included to investigate the effectiveness of GXST 

in combination with WM for UA. ROB 2 was applied to assess their 

methodological quality. The data integration, evidence quality assessment, 

and trial sequence analysis were performed using R software, the GRADE 

framework, and TSA software, respectively. Concurrently, the network 

pharmacology was employed to identify disease-relevant targets, active 

components, and core targets of GXST. Crucially, bioinformatics analysis was 

conducted to explore the potential regulatory mechanisms.

Results: Fifteen RCTs were included. Compared with WM monotherapy, GXST 

combined with WM exhibited significantly superior efficacy across multiple 

indicators: clinical effective rate(RR = 1.19, 95% CI = 1.13–1.25), ECG effective 

rate (RR = 1.20, 95% CI = 1.07–1.34), angina frequency (SMD = −2.20, 95% 

CI = −3.36 to −1.04), angina duration (SMD = −1.54, 95% CI = −2.14 to −0.94), 

PV levels(SMD = −0.82, 95% CI = −1.23 to −0.41), FIB levels(SMD = −1.18, 95% 

CI = −1.50 to −0.86), and TCM syndrome scores (SMD = −1.68, 95% CI = −2.18 

to −1.18). However, no significant intergroup differences were detected in CK- 

MB, cTnI, or ARDI. KEGG enrichment analysis highlighted the PI3K-Akt and 

MAPK signaling pathways as central to the underlying mechanism. Molecular 

docking further demonstrated pronounced binding affinities of kaempferol, 

miltirone, and asiatic acid toward core targets AKT1, MAPK3, and PIK3CA, 

corroborating their therapeutic potential.
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Conclusion: The combination therapy of GXST and WM significantly boosted clinical 

efficacy in patients with UA. Its mechanism of action involves regulating the PIK3CA/ 

AKT1 and MAPK3 signaling pathways.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/view/ 

CRD42025634213, PROSPERO CRD42025634213.

KEYWORDS

unstable angina, guanxinshutong capsule, efficacy and safety, meta-analysis, network 

pharmacology analysis 

GRAPHICAL ABSTRACT

Graphical abstract of the meta-analysis .

1 Introduction

UA, a prevalent subtype of acute coronary syndrome (ACS), is 

defined by severe, rest-induced, and prolonged angina pectoris (1, 
2), the pathogenesis of which primarily involves myocardial 

ischemia resulting from focal coronary artery lesions and plaque 
rupture with subsequent thrombosis (3, 4). Epidemiologically, 

UA accounted for 38.1% of coronary heart disease (CHD)- 
related hospital admissions in China in 2022 (5); in the United 

States alone, it resulted in approximately 18,000 hospitalizations 
in 2019 (6). Clinically, UA presents with progressive chest pain 

and confers a high risk of progression to acute myocardial 
infarction or sudden cardiac death, thereby representing a major 

contributor to mortality in patients with CHD (3, 7).

Abbreviations  

UA, unstable angina; GXST, guanxinshutong capsule; WM, Western medicine; 
RCTs, randomized controlled trials; ROB 2, version 2 of the Cochrane risk of 
bias tool; GRADE, grading of recommendations assessment, development, 
and evaluation; TSA, trial sequential analysis; PPI, protein-protein 
interaction; ECG, electrocardiogram; PV, plasma viscosity; FIB, fibrinogen; 
TCM, traditional Chinese medicine; CK-MB, creatine kinase-MB; ARDI, 
adverse drug reaction incidence; ACS, acute coronary syndrome; CHD, 
coronary heart disease; PCI, percutaneous coronary intervention; CNKI, 
China national knowledge infrastructure; RR, relative risk; Cis, confidence 
intervals; SMD, standardized mean difference; GCRNCM, guidelines for 
clinical research of new Chinese medicines; OB, oral bioavailability; DL, 
drug-likeness; GO, gene ontology; KEGG, Kyoto encyclopedia of genes and 
genomes; MCC, maximal clique centrality; MNC, maximum neighborhood 
component; EPC, edge percolated component; cTnI, cardiac troponin I; RIS, 
required information size; PMVs, platelet-derived microvesicles; AA, asiatic 
acid; CVD, cardiovascular diseases; PI3Ks, phosphoinositide 3-kinases; 
MAPK, mitogen-activated protein kinase.
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The management of UA relies on pharmacological and non- 
pharmacological interventions to alleviate angina episodes, 

improve patients’ quality of life, and decrease mortality (4). 
Pharmacological treatments primarily include antiplatelet agents, 

nitrates, β-blockers, and lipid-lowering medications (8), with 
recent meta-analyses indicating that antiplatelet therapies like 

aspirin are associated with a significant risk of gastrointestinal 
bleeding and thrombotic events, underscoring the necessity for 

careful risk-benefit assessment in clinical practice (9, 10). While 
non-pharmacological treatments include interventional therapies, 

smoking cessation, and dietary adjustments (11), exercise-based 
cardiac rehabilitation has been shown to reduce cardiovascular 

mortality by up to 26% and hospitalizations by 23% in patients 
with CHD, underscoring its role as a core component of 
comprehensive care (12). Despite effectively stabilizing disease 

progression, these interventions have some limitations. For 
example, antiplatelet drugs pose a substantial risk of both 

bleeding and thrombotic events (13), nitrates tend to induce 
headaches and hypotension (14), and β-blockers may cause 

atrioventricular block and bradycardia (15). Moreover, invasive 
procedures like percutaneous coronary intervention (PCI) 

increase the risk of thrombosis and arrhythmias (16). Although 
these interventions improve prognosis in most patients, their 

safety issues and limited use in specific populations highlight the 
need for novel adjuvant therapies to impede disease progression 

and reduce mortality. Growing evidence suggests that traditional 
Chinese Medicine (TCM) is a valuable adjuvant therapy for UA, 

with studies demonstrating that TCM formulations like Ginkgo 
biloba extract can significantly improve health-related quality of 

life and reduce angina symptoms in UA patients, offering a 
complementary approach with minimal adverse effects (17).

GXST, a classic TCM formula, is famous for promoting blood 
circulation and resolving stasis, mitigating meridian obstruction, 

and activating qi Eow to relieve pain. Clinically, it has been used 
for decades to manage CHD, angina pectoris, and heart failure 

(18, 19). It comprises five TCM components: Choerospondias 

axillaris (Roxb.) B.L. Burtt & A.W. Hill, Salvia miltiorrhiza 

Bunge, Syzygium aromaticum (L.) Merr. & L.M.Perry, Blumea 

balsamifera (L.) DC, and Bambusa textilis McClure (20). 

Pharmacological studies revealed that GXST regulates lipid 
metabolism, inhibits myocardial apoptosis, and modulates 

myocardial energy metabolism (21).
Previous studies have indicated that GXST alleviates UA 

symptoms, inhibits disease progression, and improves prognosis 
by promoting coronary dilation, ameliorating myocardial 

ischemia, and maintaining plaque stability (22). A meta-analysis 
demonstrated that the combination of GXST and WM is more 
effective for UA than WM alone (23). However, this meta- 

analysis had some limitations: several included studies failed to 
isolate GXST as the sole intervention variable in experimental 

groups (24–26), and it incorporated an RCT on GXST for stable 
angina pectoris (27). Both of these issues weakened the 

credibility of the conclusions. Furthermore, the previous study 
was limited to clinical efficacy and omitted the pharmacological 

mechanisms of GXST. To address these, we conducted an 
updated, rigorous meta-analysis including recent studies and 

more outcome measures to improve the reliability of the clinical 
evidence. Beyond clinical evaluation, we incorporated network 

pharmacology and molecular docking to systematically elucidate 
GXST’s multi-target mechanisms against UA, a method rarely 

used in studying Chinese patent medicines for cardiovascular 
diseases. This approach helps validate GXST’s benefits, bridge 

traditional and modern perspectives, and support its 
standardized clinical use.

2 Methods

The study was prospectively registered in PROSPERO 
(registration number CRD42025634213) following the PRISMA 

guidelines and its extension statement (28, 29). The PRISMA 
checklist was presented in Supplementary Appendix 1.

2.1 Search strategy

To retrieve randomized controlled trials (RCTs) assessing the 

effectiveness of GXST in combination with WM for UA, eight 
databases [PubMed, Embase, China National Knowledge 

Infrastructure (CNKI), Cochrane Library, Web of Science, VIP, 
Wanfang, and SinoMed] were searched comprehensively. As of 

November 30, 2024, the bilingual literature search has been 
conducted in both Chinese and English. The search scope 

encompassed controlled vocabulary terms such as “unstable 
angina”, “Guanxinshutong capsules”, and “angina pectoris”, 

supplemented by free-text keywords. Detailed search strategies 
and specific results are provided in the supplementary materials

(Supplementary Appendix 2, Supplementary Tables 1–5).

2.2 Selection criteria

2.2.1 Inclusion criteria

1. Research population: Participants diagnosed with UA based 

on established clinical criteria (30–32).
2. Intervention protocols: The control group received 

standard WM therapy for UA according to contemporary 
treatment guidelines (33, 34). The experimental group 

was provided with the GXST and a similar standard WM 
intervention to the control group.

3. Study design: RCTs.
4. Outcome measures: Patients meeting any of the following 

outcome indicators were incorporated in the analysis.

Primary Outcome Indicators: 

1. Clinical Effective Rate:

This indicator was designed to estimate the therapeutic efficacy for 
angina pectoris according to the unified Guidelines for Clinical 

Research on New Traditional Chinese Medicines (GCRNCM). 
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Marked efficacy was determined by complete symptom resolution, 
accompanied by a significant decrease in the frequency, severity, 

and duration of angina pectoris. Partial efficacy was 
characterized by partial symptom improvement. Cases exhibiting 

no substantial amelioration or deterioration of symptoms were 
classified as Inefficacy (35). The total clinical effective rate was 

calculated as: (number of cases with marked efficacy + number 
of cases with partial efficacy)/total number of cases × 100%. 

2. ECG Effective Rate:

This parameter quantified the improvement of myocardial ischemia 

on electrocardiography. Consistent with the unified standards of 
GCRNCM, this indicator was defined as the proportion of 
patients whose abnormal ECG manifestations (e.g., ST-segment 

depression, T-wave inversion) returned to normal or showed 
significant improvement compared with baseline.

3. Characteristics of the Angina Pectoris Episode:

A meticulous comparison of angina pectoris frequency and 

duration was conducted for patients with UA, contrasting pre- 
intervention baseline with post-intervention assessments.

Secondary Outcome Indicators: 

4. Hemodynamic and Cardiac Biomarkers: plasma viscosity 
(PV), fibrinogen (FIB), and cardiac-specific biomarkers (e.g., 

cardiac troponin I(cTnI) and Creatine Kinase-MB(CK-MB) 
were quantitatively measured pre-and post-therapy.

5. TCM Syndrome Scores:

The TCM Syndrome Scores were established in alignment with 
GCRNCM (35). For patients with UA, primary symptoms (chest 

tightness, chest pain) were respectively scored 2, 4, or 6 points for 
mild, moderate, or severe presentations, while secondary 

symptoms (palpitations and dyspnea) were assigned 1, 2, or 3 
points. Therapeutic outcomes were categorized as follows: Marked 

Efficacy (≥70% reduction in syndrome scores, achieving symptom 
disappearance); Partial Efficacy (30%–69% score reduction with 

measurable symptom improvement); Inefficacy (<30% reduction 
coupled with persistent or worsening symptoms). 

6. Adverse Drug Reactions Incidence (ADRI):

ADRI was ascertained as the proportion of UA patients with 

treatment-related adverse events (dizziness, headache, 
gastrointestinal disorders).

2.2.2 Exclusion criteria

1. Pregnant or lactating women, and patients with mental 

health disorders, coagulation dysfunction, or experimental 
drug allergies.

2. Patients with severe comorbidities (uncontrolled 
hypertension, severe arrhythmia, hepatic or renal 

insufficiency, advanced malignancies, or acute infections).
3. Duplicate publications and studies with incomplete and 

critically inaccurate outcome data.

4. Studies with failed randomization or significant group 
baseline between-group differences (36).

2.3 Study screening and data extraction

Eligible studies were screened and identified employing EndNote 
X9. Following deduplication, two investigators independently 

reviewed titles, abstracts, and full texts against predefined criteria. 
Data were extracted on the first author, publication year, 

randomization protocol, sample size, participant age, mean disease 
course, drug regimen, treatment course, and outcome measures. 

The rigor and reliability of the study were corroborated by cross- 
validation between the two reviewers, wherein any disagreements 

were settled through consensus discussion or by a third reviewer.

2.4 Quality assessment

Two researchers systematically evaluated the risk of bias in the 

RCTs employing the updated Cochrane Risk of Bias tool (ROB 2) 
(37). This assessment encompassed five critical domains: 

deviations from intended interventions, missing outcome data, 
selection of reported results, randomization process, and outcome 

measurements (36). Each domain was individually categorized as 
either “low risk”, “high risk”, or “some concerns”, predicated on 
established overall risk classification criteria. Discrepancies arising 

between reviewers were adjudicated through consensus discussion 
or by referral to a third independent reviewer.

2.5 Data analysis

All data analyses were performed by utilizing R software 
(Version 4.2.2) with the Metafor package. The continuous and 

dichotomous outcome measures were analyzed with 
standardized mean difference (SMD) and relative risk (RR), 

respectively. The statistical significance was defined as both 
indicators reporting their 95% confidence intervals (CI) with a 

P-value≤0.05. Heterogeneity was quantified through the Q test 
and I2 statistic, and visualized via forest plots, Labbé plots, and 

funnel plots. The common effects model was employed when 
I2 < 50% and p > 0.1; conversely, the random-effects model was 

applied. Sensitivity analysis and meta-regression were conducted 
to identify the sources of the heterogeneity and validate the 

robustness of the results. Meanwhile, significant meta-regression 
findings guided the subgroup analyses. Publication bias was 

assessed through funnel plots, Egger’s, and Begg’s tests for 
outcomes with≥10 studies. The trim-and-fill method was 

applied adjunctively when required to address potential bias.

2.6 Network pharmacology and molecular 
docking

Active components of GXST were retrieved from TCMSP (38) 

using pharmacokinetic criteria: oral bioavailability (OB) ≥30%, 
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drug-likeness(DL) ≥0.18, and intestinal epithelial permeability 
(Caco-2) ≥−0.4 (39). Canonical SMILES were verified in 

PubChem (40). Potential therapeutic targets were predicted 
using SwissTargetPrediction (probability>0.1) (41) and 

supplemented by BATMAN-TCM (42). A compound-target 
interaction network was constructed to illustrate GXST’s multi- 

component pharmacology. UA-related targets were obtained 
from GeneCards (score≥1.0) (43), OMIM, DrugBank, TTD, and 

PharmGKB. Shared targets between drug and disease were 
identified, visualized using a Venn diagram, and subsequently 

subjected to Gene Ontology (GO) and Kyoto Encyclopedia of 
Genes and Genomes (KEGG) enrichment analyses via the 

DAVID database (44). A protein-protein interaction (PPI) 
network was generated using the STRING database and 
visualized in Cytoscape 3.10.3 (45). Hub genes were identified 

using CytoHubba by integrating six topological algorithms: 
degree, closeness, maximal clique centrality (MCC), maximum 

neighborhood component (MNC), edge percolated component 
(EPC), and radiality (46).

Molecular docking was performed using AutoDock Vina 
(version 1.1.2) to evaluate the binding affinity and interaction 

patterns between bioactive components and core targets. The 
three-dimensional structures of the key target proteins were 

retrieved from the RCSB Protein Data Bank (PDB), including 
the crystal structures of AKT1 (PDB ID: 3OS5), MAPK3 (PDB 

ID: 6GES), and PIK3CA (PDB ID: 2RD0). The chemical 
structures of the ligands were downloaded from the PubChem 

database. Before docking, all water molecules and non-essential 
ligands were removed from the protein structures using PyMOL 

3.0.3, and polar hydrogens were added with AutoDock Tools 
1.5.7. Both protein and ligand files were converted into the 

PDBQT format. The grid box was centered on the active site of 
each target (size: 40 Å × 40 Å × 40 Å; spacing: 0.375 Å). The 

docking search space was defined accordingly, and the 
exhaustiveness parameter was set to 8. The conformation with 

the lowest binding energy (most negative value) was selected for 
further interaction analysis.

3 Results

3.1 Study screening

An initial search retrieved 638 relevant articles. After titles, 

abstracts, and full-text screening, 15 articles (22, 47–60) 
involving 1,532 patients were ultimately included. The Eowchart 

of the literature screening is presented in Figure 1; Table 1
summarizes the studies’ baseline characteristics.

3.2 Assessment of study quality

One-third of the RCTs (33.33%) were rated “low risk” for 

using random number tables (49, 51, 52, 55, 60). An equal 
number (33.33%) were rated “high risk” for failing to describe 
the randomization method, while the remaining RCTs were 

rated as having “some concerns” for only stating 
“randomization” without elaboration (47, 48, 54, 57, 58). No 

studies described allocation concealment or blinding procedures, 
resulting in an overall rating of “some concerns” for these 

domains. Similarly, the lack of pre-specified protocols and 
insufficient information led to “some concerns” regarding 

deviations from intended interventions and selective reporting. 
“Missing outcome data” was graded “low risk” as no trials had 

incomplete data. However, the use of subjective outcome 
measures (e.g., angina and TCM scores) was considered “high 

risk”. Consequently, the overall risk of bias across the included 
RCTs was high. Risk of bias assessments are summarized in 

Supplementary Appendix 3; Figure 2.

3.3 Meta-analysis results

3.3.1 Primary outcome indicators

3.3.1.1 Clinical effective rate

Eleven studies reported the clinical response rate (22, 47–51, 

55–57, 59, 60). Given the low heterogeneity (I2 = 0%, P = 0.9502) 
(Supplementary Appendix 4), a fixed-effect model was applied. 

The results revealed that combination therapy with GXST and 
WM significantly alleviated angina symptoms (RR = 1.19, 95% 

CI = 1.13–1.25) (Figure 3A).

3.3.1.2 ECG effective rate

Five studies (48, 50, 56–58) reported the ECG effective rate. 
Due to the low heterogeneity (I2 = 0%, P = 0.5821), a fixed-effect 

model was applied. The findings indicated a significantly higher 
ECG effective rate in the experimental group (RR = 1.20, 95% 

CI = 1.07–1.34) (Figure 3B).

3.3.1.3 Characteristics of the angina pectoris episode

Eight RCTs reported angina frequency (49–55, 58). Given the 

significant heterogeneity (I2 = 96.5%, P < 0.0001), a random-effects 
model was used. The results indicated that GXST combined with 

WM significantly decreased angina frequency compared to WM 
alone (SMD = −2.20, 95% CI = −3.36 to −1.04). Similarly, for 

angina duration, high heterogeneity was observed (I2 = 90.2%, 
P < 0.0001), and the random-effects model confirmed a 

significant reduction in the experimental group (SMD = −1.54, 
95% CI = −2.14 to −0.94) (Figures 3C,D).

3.3.2 Secondary outcome indicators

3.3.2.1 PV and FIB levels

Three articles (50–52) reported PV (SMD = −0.82, 95% 
CI = −1.23 to −0.41) and FIB levels (SMD = −1.18, 95% 

CI = −1.50 to −0.86), indicating that the combination therapy 
effectively improved hemorheological parameters (Supplementary 
Appendixes 5A,B).
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3.3.2.2 CTNI and CK-MB levels

Two studies (22, 58) measured the cTnI and CK-MB levels. No 

significant between-group differences were observed for cInI 
(SMD = −7.22, 95% CI = −16.35 to 1.90) or CK-MB levels 

(SMD = −4.30, 95% CI = −9.80 to 1.20) (Supplementary 
Appendixes 5C,D).

3.3.2.3 TCM syndrome scores

Three RCTs (47, 48, 52) reported TCM syndrome scores. 

A random-effects model was applied based on moderate 
heterogeneity (I2 = 65.1%, P = 0.0571). The findings suggested a 

remarkable reduction in TCM syndrome scores compared to the 
control group (SMD = −1.68, 95% CI = −2.18 to −1.18) (Figure 3E).

FIGURE 1 

The flowchart of the literature screening process.
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3.3.2.4 ADRI

Seven studies (48–51, 53, 58, 59) monitored adverse drug 

reactions. Low heterogeneity (I2 = 38.2%, P = 0.1515) supported 
the use of a fixed-effect model. No statistical significance in 

ADRI (RR = 0.73, 95% CI = 0.46–1.14) (Figure 3F).

3.4 Analysis of publication bias

For the clinical effective rate, Begg’s test indicated the presence 
of publication bias (z = 2.26, p = 0.0240), whereas Egger’s test 

showed no evidence for it (t = 1.53, p = 0.1603). This 
discrepancy, along with observed funnel plot asymmetry, 

indicated substantial publication bias or small-study effects. The 
trim-and-fill method was conducted to adjust for bias, yielding 
minimal change in effect size (pre-adjustment RR = 1.19, 95% 

CI = 1.13–1.25; post-adjustment RR = 1.16, 95%CI = 1.11–1.22), 
supporting the robustness of the findings [Supplementary 

Appendix 6 (Supplementary Figure 6.1–6.2)].

3.5 Subgroup analyses, meta-regression, 
and study heterogeneity

To investigate the high heterogeneity (I2 > 50%, P < 0.1) 

observed for outcomes reported in five or more studies, we 
conducted a meta-regression with three covariates: treatment 

duration, participant age, and mean disease duration. The 
results showed that heterogeneity in angina frequency and 

duration was correlated with patient age and mean disease 
duration, whereas treatment duration did not (Supplementary 

Appendix 7). Subgroup analysis revealed reduced heterogeneity 
in the groups with treatment duration less than four weeks. In 

contrast, substantial heterogeneity persisted within subgroups 
stratified by participant age and disease duration, suggesting 

that these were not the primary sources of heterogeneity in 
this study [Supplementary Appendix 8 (Supplementary 

Figure 8.1–8.6)].

3.6 Sensitivity analysis

Leave-one-out sensitivity analysis confirmed that the 
reductions in both angina frequency and duration remained 

statistically significant after sequential exclusion of each study 
[Supplementary Appendix 9 (Supplementary Figure 9.1–9.2)]. 

Exclusion of the study with the lowest weight (50) substantially 
reduced heterogeneity (I2 = 78.5%) and significantly changed the 

pooled SMD and 95% CI, identifying it as a crucial source of 
heterogeneity [Supplementary Appendix 9 (Supplementary 
Figure 9.3)].T
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3.7 Grade evidence quality assessment

The evidence quality of each outcome was evaluated through 
the GRADEpro (https://www.gradepro.org/). Clinical efficacy 

rate and ADRI were rated as low quality, while the ECG 
response rate, angina frequency and duration, and PV were 

graded as very low. Ratings were downgraded due to bias risk, 
significant heterogeneity, limited sample sizes, and potential 
publication bias (Supplementary Appendix 10).

3.8 Trial sequential analysis

TSA (http://www.ctu.dk/tsa/) was applied to control for 
random errors and false-positive results in the meta-analyses for 

the indicators (61), such as clinical effective rate, ECG response 
rate, and angina frequency and duration. For the clinical 

effectiveness rate, the intervention group showed higher 

effectiveness (90.8%) than the control group (76.4%), with a 

relative risk reduction of 18.85%. The cumulative Z-curve 
crossed both the conventional significance threshold (Z = 1.96) 

and the required information size (RIS = 208) after the third 
trial, confirming the superiority of GXST combined with WM 

over WM alone in treating UA. The fact that the cumulative 
sample size exceeded the RIS further confirmed the robustness 

of the findings. With an adjusted λ = 2, the Z-curve again 
surpassed the RIS and traditional significance threshold (Z = 1. 

96) after the fourth study, further validating the conclusion. 
TSA trajectory plots are presented in [Supplementary Appendix 

11 (Supplementary Figure 11.1–11.5)].

3.9 Network pharmacology analysis

Integrated screening via TCMSP, SwissTargetPrediction, and 

BATMAN-TCM identified 114 bioactive components and 1,614 

FIGURE 2 

Assessments of risk bias.
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potential targets of GXST (Table 2; Figure 4A). Meanwhile, 1,939 

UA-related targets were retrieved from five disease databases 
(Figure 4B). A subsequent Venn analysis revealed 544 

overlapping targets, representing the potential targets for GXST 
against UA (Figure 4C). GO analysis indicated involvement in 

inEammatory response, MAPK cascade, and response to hypoxia 
(Supplementary Appendix 12). KEGG pathway analysis 
highlighted lipid metabolism and atherosclerosis, PI3K-Akt, and 

MAPK signaling (Figure 4D). Furthermore, PPI network 
construction and algorithmic ranking identified nine hub genes: 

TP53, EP300, AKT1, HRAS, HSP90AA1, MAPK1, MAPK3, 
PIK3CA, and PIK3CD (Figure 4E; Supplementary Appendix 13). 

Based on network degree values and KEGG results, top-ranked 
compounds kaempferol(degree = 132), miltirone(degree = 89), 

and asiatic acid (degree = 82) were selected for molecular 
docking with key targets(AKT1, MAPK3, PIK3CA). The docking 

results demonstrated strong binding affinities and stable 
conformations for all complexes, suggesting effective interactions 

between GXST compounds and UA targets (Table 3; Figure 5).

4 Discussion

This meta-analysis systematically evaluated the effectiveness 

and safety of GXST combined with WM against WM 
monotherapy in patients with UA. All 15 RCTs included in this 

study strictly adhered to the efficacy evaluation standards for 
UA specified in the GCRNCM, ensuring standardized outcome 

consistency in defining, measuring, and calculating, effectively 
mitigating potential confounding from assessment variability in 

the pooled analysis. The combination therapy significantly 

elevated the clinical effectiveness rate and ECG efficacy rate, 

while reducing TCM syndrome scores, PV and FIB levels, 
microcirculatory disturbance, and improving angina symptoms. 

However, no significant intergroup differences were observed in 
CK-MB, cTnI, or ADRI. Although Begg’s test and funnel plots 

suggested potential publication bias, sensitivity analysis and TSA 
confirmed the robustness of the findings.

In terms of mechanisms, network pharmacology elucidated that 

the therapeutic effects of GXST are orchestrated through multi- 
target modulation of key pathways, notably lipid metabolism, 

atherosclerosis, and the PI3K-Akt and MAPK signaling cascades. 
As illustrated in Figure 4, bioinformatic analysis identified 114 

bioactive components in GXST and 544 overlapping targets with 
UA. Core components such as kaempferol, miltirone, and asiatic 

acid were found to engage key targets, including AKT1, MAPK3, 
and PIK3CA, within the enriched PI3K-Akt and MAPK pathways 

(Figures 4D,E). These targets regulate pivotal UA-related processes 
such as platelet activation, cardiomyocyte apoptosis, and 

inEammatory response, which exactly explains the clinical effects 
of GXST combined with WM in improving angina symptoms and 

reducing PV and FIB levels in the meta-analysis, reEecting the 
synergistic therapeutic advantage of traditional Chinese medicine 

compounds with “multi-component, multi-target, and multi- 
pathway”.

Molecular docking further corroborated these interactions, 
demonstrating stable binding between the key bioactive 

compounds and the core targets. Clinically, the meta-analysis 
showed that GXST combined with WM significantly increased the 

clinical effective rate (RR = 1.19) and ECG effective rate 
(RR = 1.20), while reducing angina attacks, and improving 

hemorheological parameters. The network pharmacology findings 

FIGURE 3 

Forest plots for meta-analysis. (A) Clinical effective rate; (B) ECG effective rate; (C) frequency of angina pectoris; (D) duration of angina pectoris; (E) 

TCM syndrome scores; (F) adverse drug reaction incidence (ADRI).
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TABLE 2A Active components of guanxinshutong capsule. Active components of GXST identified from TCMSP.

English/Latin Name Chinese 

Name

Molecule 

ID

Molecule Name OB 

(%)

Caco- 

2

DL

Choerospondias axillaris 

(Roxb.) B.L.Burtt & A.W.Hill

Guangzao MOL001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl) chroman-4-one 42.36 0.38 0.21

MOL001490 bis[(2S)-2-ethylhexyl] benzene-1,2-dicarboxylate 43.59 0.98 0.68

MOL001736 (-)-taxifolin 60.51 −0.24 0.27

MOL000358 beta-sitosterol 36.91 1.32 0.75

MOL000422 kaempferol 41.88 0.26 0.24

MOL004328 naringenin 59.29 0.28 0.21

MOL000096 (-)-catechin 49.68 −0.03 0.24

MOL000098 quercetin 46.43 0.05 0.28

Salvia miltiorrhiza Bunge Danshen MOL001601 1,2,5,6-tetrahydrotanshinone 38.75 0.96 0.36

MOL001659 Poriferasterol 43.83 1.44 0.76

MOL001771 poriferast-5-en-3beta-ol 36.91 1.45 0.75

MOL001942 isoimperatorin 45.46 0.97 0.23

MOL002222 sugiol 36.11 1.14 0.28

MOL002651 Dehydrotanshinone II A 43.76 1.02 0.4

MOL000006 luteolin 36.16 0.19 0.25

MOL006824 α-amyrin 39.51 1.37 0.76

MOL007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl- 

2,3-dihydrophenanthren-4-one

33.77 1.19 0.29

MOL007041 2-isopropyl-8-methylphenanthrene-3,4-dione 40.86 1.23 0.23

MOL007045 3α-hydroxytanshinoneIIa 44.93 0.53 0.44

MOL007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran- 

4-yl] acrylic acid

48.24 0.18 0.31

MOL007049 4-methylenemiltirone 34.35 1.25 0.23

MOL007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)- 

7-methoxy-3-benzofurancarboxaldehyde

62.78 0.35 0.4

MOL007058 formyltanshinone 73.44 0.54 0.42

MOL007059 3-beta-Hydroxymethyllenetanshiquinone 32.16 0.38 0.41

MOL007061 Methylenetanshinquinone 37.07 1.03 0.36

MOL007063 przewalskin a 37.11 −0.26 0.65

MOL007064 przewalskin b 110.32 0.34 0.44

MOL007068 Przewaquinone B 62.24 0.39 0.41

MOL007069 przewaquinone c 55.74 0.42 0.4

MOL007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H- 

naphtho[8,7-g] benzofuran-10,11-dione

41.31 −0.06 0.45

MOL007071 przewaquinone f 40.31 −0.09 0.46

MOL007077 sclareol 43.67 0.84 0.21

MOL007079 tanshinaldehyde 52.47 0.57 0.45

MOL007081 Danshenol B 57.95 0.53 0.56

MOL007082 Danshenol A 56.97 0.33 0.52

MOL007085 Salvilenone 30.38 1.46 0.38

MOL007088 cryptotanshinone 52.34 0.95 0.4

MOL007093 dan-shexinkum d 38.88 0.67 0.55

MOL007094 danshenspiroketallactone 50.43 0.88 0.31
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TABLE 2A Continued

English/Latin Name Chinese 

Name

Molecule 

ID

Molecule Name OB 

(%)

Caco- 

2

DL

MOL007098 deoxyneocryptotanshinone 49.4 0.85 0.29

MOL007100 dihydrotanshinlactone 38.68 1.26 0.32

MOL007101 dihydrotanshinoneI 45.04 0.95 0.36

MOL007105 epidanshenspiroketallactone 68.27 0.9 0.31

MOL007107 C09092 36.07 1.63 0.25

MOL007108 isocryptotanshi-none 54.98 0.93 0.39

MOL007111 Isotanshinone II 49.92 1.03 0.4

MOL007115 manool 45.04 1.28 0.2

MOL007118 microstegiol 39.61 1.05 0.28

MOL007119 miltionone I 49.68 0.35 0.32

MOL007120 miltionone II 71.03 0.62 0.44

MOL007121 miltipolone 36.56 0.5 0.37

MOL007122 Miltirone 38.76 1.23 0.25

MOL007123 miltirone II 44.95 0.04 0.24

MOL007124 neocryptotanshinone ii 39.46 0.76 0.23

MOL007125 neocryptotanshinone 52.49 0.35 0.32

MOL007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g] benzofuran- 

6,10,11-trione

34.72 0.5 0.37

MOL007130 prolithospermic acid 64.37 0.1 0.31

MOL007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)- 

3-(3,4-dihydroxyphenyl) acryloyl] oxy-propionic acid

109.38 −0.33 0.35

MOL007140 (Z)-3-[2-[(E)-2-(3,4-dihydroxyphenyl) vinyl]- 

3,4-dihydroxy-phenyl] acrylic acid

88.54 −0.09 0.26

MOL007141 salvianolic acid g 45.56 −0.14 0.61

MOL007143 salvilenone I 32.43 1.13 0.23

MOL007145 salviolone 31.72 1.04 0.24

MOL007149 NSC 122421 34.49 1.08 0.28

MOL007150 (6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H- 

naphtho[8,7-g] benzofuran-10,11-quinone

75.39 0.03 0.46

MOL007151 Tanshindiol B 42.67 0.05 0.45

MOL007152 Przewaquinone E 42.85 −0.04 0.45

MOL007154 tanshinone iia 49.89 1.05 0.4

MOL007155 (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H- 

naphtho[8,7-g] benzofuran-10,11-dione

65.26 0.44 0.45

MOL007156 tanshinone VI 45.64 0.48 0.3

Syzygium aromaticum (L.) 

Merr. & L.M.Perry

Dingxiang MOL013219 Strictosamide_qt 76.3 0.59 0.76

MOL001749 ZINC03860434 43.59 1.04 0.35

MOL000358 beta-sitosterol 36.91 1.32 0.75

MOL000422 kaempferol 41.88 0.26 0.24

MOL000449 Stigmasterol 43.83 1.44 0.76

MOL000098 quercetin 46.43 0.05 0.28

Blumea balsamifera (L.) DC Bingpian MOL006861 asiatic acid 41.38 −0.29 0.71

MOL006862 bronyl acetate 59.3 0.23 0.51

MOL006865 dipterocarpol 41.71 1.01 0.76
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offer a mechanistic bridge to these outcomes. For instance, 

kaempferol’s engagement with AKT1 may enhance vascular 
endothelial function, corresponding to the observed decrease in 

plasma viscosity. Moreover, the holistic regulation exerted by 
GXST through concurrent modulation of AKT1 and MAPK3 via 

multiple components reEects the UA’s core pathogenesis “blood 
stasis blocking collaterals” and TCM principle of “promoting 

blood circulation and removing stasis,” which is highly consistent 
with the mechanism revealed by network pharmacology 

—“regulating lipid metabolism, atherosclerosis, and the PI3K-Akt 
pathway to improve vascular endothelial function and inhibit 

thrombosis”. This concordance between TCM theory, pathway- 
based mechanism, and clinical outcomes strengthens the validity 

and translational relevance of the study conclusions.
In TCM, UA is classified as “chest impediment” or “true heart 

pain”, primarily characterized by “deficient yang and excessive 
yin”. Contemporary TCM scholars emphasize “deficiency”, 

“phlegm”, and “blood stasis” as crucial factors (62), with “heart 
vessel blockage stasis” constituting the core pathogenesis (63). 

“Phlegm-dampness” correlates with hyperlipidemia and 
atherosclerosis, while “blood stasis” reEects impaired 

hemorheology and myocardial ischemia (64). GXST, the first 

state-approved Mongolian medicine for CHD and angina 

pectoris (65), has demonstrated significant efficacy in treating 
UA. Its formulation combines Choerospondias axillaris (Roxb.) 

(monarch herb) and Salvia miltiorrhiza (minister herb) to 
promote qi and blood circulation, alleviate blood stasis, and 

regenerate blood. Syzygium aromaticum (L.) warms the middle- 
energizer and strengthens yang qi, Blumea balsamifera (L.) 

clears heat and relieves pain, and Bambusa textilis clears heat 
and resolves phlegm. Together, these components act 

synergistically, using both warming and clearing methods, to 
promote circulation, resolve stasis, regulate qi, and alleviate pain, 

thereby embodying a macro-regulatory strategy for UA.
Modern pharmacological studies have shown that GXST 

mitigates inEammation, stabilizes atherosclerotic plaques, 
inhibits platelet aggregation and thrombosis, and improves 

hemorheology (66, 67), thereby alleviating myocardial ischemia 
and angina. Moreover, GXST exerts protective effects against 

atherosclerosis by reducing lipid levels and protecting vascular 
endothelial cells, thereby suppressing its initiation and 

progression. Collectively, these multifactorial actions support its 
potential in the prevention and treatment of cardiovascular 

diseases (CVD) (36, 68).

TABLE 2A Continued

English/Latin Name Chinese 

Name

Molecule 

ID

Molecule Name OB 

(%)

Caco- 

2

DL

Bambusa textilis McClure Tianzhuhuang Not Found Not Found Not 

Found

Not 

Found

Not 

Found

Represents the chemical components of five botanical drugs in GXST, which were retrieved from TCMSP (http://tcmspw.com/tcmsp.php), the world’s largest non-commercial TCM database. 
To ensure comprehensive target identification, BATMAN-TCM (http://bionet.ncpsb.org.cn/batman-tcm/index.php) was also employed, with results summarized in Table 2B. Collectively, 
114 pharmacologically active constituents were identified to evaluate the efficacy of GXST in treating UA.

TABLE 2B Active components of GXST identified from BATMAN-TCM.

English/Latin Name Chinese 

Name

Compounds

Choerospondias axillaris (Roxb.) 

B.L.Burtt & A.W.Hill

Guangzao Camp, Glucose, Jujuboside B, Cgmp

Salvia miltiorrhiza Bunge Danshen Tanshiquinone B, Miltirone, Isocucurbitacin D, Monomethyl Lithospermate, Salonitenolide, Magnesium 

Lithospermate B, Miltionone I, Lithospermic Acid, Neotanshinone C, Salvinone, Cryptoxanthin, 

DanshenxinkunA,Dehydromiltirone,Ferruginol,Neocryptotanshinone,Danshensu,Isocryptotanshinone, 

Caffeicacid,Neocryptotanshinone Ii, Heteratisine, Isotenulin, Dihydroisotanshinone I, Tanshinone Vi, 

Salvianolicacid B,Daphneolone, Tanshinone Ii A, Dehydrotremetone, Gamma-Sitosterol, Lithospermate B, 

Dauricine, Rosmarinine, 6-Hydroxymethyllumazin, 7-Hydroxymethyllumazin, Ta-nshinone Iib, Samaderin 

A, 1-Hydroxytaxinine A, 2-Hydroxytaxinine A, 3-Hydroxytaxinine A, 4-Hydroxytaxinine A, Isotanshinone 

Ii,Ursolicacid, Dihydrokaranone, Salviol

Syzygium aromaticum (L.) Merr. & 

L.M.Perry

Dingxiang Methyl Salicylate, Kaempferol, Isocembrol, Methyl Phenylacetate, Beta-Humulene, Eugenone, Eugenitin, 

Oleanolic Acid-28-O-Beta-D-Glucopyranoside, Isoeugenol, Alpha-Humulene, Oleanolic Acid,3’-O-Methyl 

Sappanol, Eugenol, Isoeruboside B, Chavicol, Benzyl Acetate, Eugenin, Alpha-Ylangene

Blumea balsamifera (L.) DC Bingpian Borneol, D-Borneol, Erythrodiol, Dipterocarpol, Asiatic Acid, Dryocrassin, Camphor,Elemicin, 

Dryobalanone, (+)-Erythro-Guaiacylglycerol, Alphitolic Acid

Bambusa textilis McClure Tianzhuhuang Choline, Lycine
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Hemorheological alterations are critical pathological factors in 
UA that perpetuate the disease course (69). The primary etiology 
involves atherosclerotic plaque rupture, which is primarily 

attributable to lipid metabolism disorders and inEammatory 
cascades, along with impaired hemorheology (70). Following 

plaque rupture, dysregulated blood rheology promotes 
thrombosis and induces myocardial ischemia, ultimately 

triggering angina.

Several bioactive compounds in GXST exert protective effects 
against UA. Kaempferol protects the heart by upregulating the 
PI3K/AKT/Nrf2 pathway, thereby attenuating atherosclerosis, 

suppressing inEammation, and inhibiting cellular apoptosis (71). 
It also inhibits platelet activation via the MAPK and AKT 

pathways (72, 73). Miltirone, a potential anti-platelet component 
of Salvia miltiorrhiza (74), suppresses platelet aggregation and 

granule release by targeting the Syk-PLCγ2-PKC/MAPK and 

FIGURE 4 

The results of network pharmacology. (A) Correspondence of GXST ingredients and targets; (B) Venn analysis of disease targets from five databases; 

(C) Venn analysis of drug targets and disease targets; (D) KEGG enrichment analyses; (E) PPI network of drug-disease interactions.

Li et al.                                                                                                                                                                  10.3389/fcvm.2026.1740334

Frontiers in Cardiovascular Medicine 15 frontiersin.org

https://doi.org/10.3389/fcvm.2026.1740334


PI3K-Akt-GSK3β signaling. Asiatic acid (AA), an active 
constituent of Blumea balsamifera, modulates glycophagy- and 

mitophagy-mediated energy metabolism via PI3K/Akt and 
AMPK signaling pathways to protect ischemic cardiomyocytes 

(75). Additionally, Tanshinone IIA enhances plaque stability 
through TGF-β/PI3K/Akt/eNOS activation, while quercetin 

improves cardiomyocyte survival via AMPK/mTOR-regulated 
autophagy and apoptosis inhibition (76, 77).Phosphoinositide 

3-kinases (PI3Ks) catalytic subunit p110α is encoded by PIK3CA 
(78). MAPK3, a mitogen-activated protein kinase (MAPK) 

family member, mediates the cardioprotective effects of 
cryptotanshinone by reducing myocardial apoptosis through 

enhanced activation (76). In summary, GXST may ameliorate 

UA by coordinately targeting the PIK3CA/AKT1 and MAPK3 
signaling pathways. These multi-mechanistic effects underpin its 

Micro-targeted therapeutic approach in UA management.
Advancing age is a major risk factor for CHD, with an 

approximately 10-fold higher incidence in adults aged ≥75 years 
compared to those <55 years (79). Age-related structural 

changes in arterial walls compromise vascular compliance, 
elevate peripheral resistance, and increase cardiac workload, 

thereby exacerbating conditions such as hypertensive heart 
disease (80). Notably, hypertension and dyslipidemia are 

increasingly prevalent among younger populations, further 
amplifying cardiovascular risk. New-onset hypertriglyceridemia 

is associated with markedly elevated risks of CVD, particularly 
in individuals under 45 years (2.61-fold vs. controls) (81). 
Additionally, elevated blood pressure correlates positively with 

an increased risk of diabetes mellitus and prediabetes (82). 
Older adults are also more susceptible to nutritional deficiencies, 

which can trigger a cascade of adverse outcomes, including 
exacerbated comorbidities, accelerated disease progression, and 

an elevated risk of infectious complications, ultimately 
compromising overall prognosis and survival. Given the trend 

toward earlier onset of cardiovascular disorders, early detection 
and management of modifiable risk factors (hypertension, 

hyperglycemia, and hyperlipidemia) are crucial for preventing 
the development and progression of CHD.

TABLE 3 Binding affinities of molecular docking.

Compounds kaempferol Miltirone asiatic 

acid

Protein Binding affinity 

(kcal/mol)

Binding affinity 

(kcal/mol)

Binding 

affinity (kcal/ 

mol)

AKT1 −6.7 −6.6 −7.0

MAPK3 −7.5 −7.4 −8.0

PIK3CA −8.5 −8.6 −9.2

FIGURE 5 

Binding models of key targets and ingredients.
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Despite representing the most recent systematic review and 
meta-analysis in this field, several limitations must be 

acknowledged. First, the predominance of Chinese studies limits 
the generalizability of our findings. Future prospective studies 

involving diverse ethnic populations are essential to enhance 
external validity. Second, due to insufficient blinding and 

allocation concealment, the methodological quality of the 
included trials was limited, potentially introducing bias and 

compromising the robustness of the evidence. Third, the safety 
profile of GXST remains uncertain owing to inconsistent 

reporting of adverse events and a lack of long-term efficacy data. 
Although preliminary mechanistic insights have been elucidated, 

further experimental validation is necessary to confirm these 
findings. Therefore, our results should be interpreted with 
caution. Standardized and rigorously designed trials are crucial 

to generating high-quality evidence. Beyond establishing efficacy 
in large-scale RCTs, future research must integrate disease 

characteristics, physiological status, drug metabolism features, 
and dose-response relationships to personalize GXST therapy 

and optimize UA management.

5 Conclusion

In summary, as an adjunctive therapy, GXST significantly 

improves clinical efficacy in patients with UA by alleviating 
angina symptoms, optimizing hemodynamic parameters, and 

maintaining a favorable safety profile. Mechanistically, GXST may 
alleviate angina by regulating the PIK3CA/AKT1 and MAPK3 

signaling pathways. Although these findings support the potential 
of GXST in UA management, further large-scale trials are 

warranted to validate its efficacy and explore long-term outcomes.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 
directed to the corresponding authors.

Author contributions

YL: Data curation, Formal analysis, Visualization, Writing – 
original draft. LY: Data curation, Formal analysis, Writing – 

original draft. LW: Data curation, Formal analysis, Writing – 
original draft. WP: Data curation, Formal analysis, Writing – 
original draft. QL: Writing – review & editing. PH: Data 

curation, Formal analysis, Writing – original draft. XC: Data 
curation, Formal analysis, Writing – original draft. YY: Data 

curation, Formal analysis, Writing – original draft. BC: Data 
curation, Formal analysis, Writing – original draft. LC: 

Writing – review & editing.

Funding

The author(s) declared that financial support was received for 

this work and/or its publication. Funding for this research was 
provided by the Regional University-Hospital Collaborative 

Research Project (2023XJ136).

Conflict of interest

The author(s) declared that this work was conducted in the 
absence of any commercial or financial relationships that could 

be construed as a potential conEict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the 

creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 
artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 
possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found 
online at: https://www.frontiersin.org/articles/10.3389/fcvm.2026. 
1740334/full#supplementary-material

References
1. Man C, Dai Z, Fan Y. Dazhu hongjingtian preparation as adjuvant therapy for 
unstable angina pectoris: a meta-analysis of randomized controlled trials. Front 
Pharmacol. (2020) 11:213. doi: 10.3389/fphar.2020.00213

2. Basra SS, Virani SS, Paniagua D, Kar B, Jneid H. Acute coronary syndromes: 
unstable angina and non-ST elevation myocardial infarction. Heart Fail Clin. 
(2016) 12(1):31–48. doi: 10.1016/j.hfc.2015.08.004

Li et al.                                                                                                                                                                  10.3389/fcvm.2026.1740334

Frontiers in Cardiovascular Medicine 17 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fcvm.2026.1740334/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcvm.2026.1740334/full#supplementary-material
https://doi.org/10.3389/fphar.2020.00213
https://doi.org/10.1016/j.hfc.2015.08.004
https://doi.org/10.3389/fcvm.2026.1740334


3. Li P, Xin Q, Hui J, Yuan R, Wang Y, Miao Y, et al. Efficacy and safety of tongxinluo 
capsule as adjunctive treatment for unstable angina pectoris: a systematic review and 
meta-analysis of randomized controlled trials. Front Pharmacol. (2021) 12:742978. 
doi: 10.3389/fphar.2021.742978

4. Li M, Li H, Liu H, Lai X, Xing W. Efficacy and safety of eight types of Salvia 
miltiorrhiza injections in the treatment of unstable angina pectoris: a network 
meta-analysis. Front Pharmacol. (2022) 13:972738. doi: 10.3389/fphar.2022.972738

5. Center for Cardiovascular Diseases. The writing committee of the report on 
cardiovascular H, diseases in China N. Report on cardiovascular health and 
diseases in China 2023: an updated summary. Biomed Environ Sci. (2024) 
37(9):949–92. doi: 10.3967/bes2024.162

6. Tsao CW, Aday AW, Almarzooq ZI, Anderson CAM, Arora P, Avery CL, et al. 
Heart disease and stroke statistics-2023 update: a report from the American Heart 
Association. Circulation. (2023) 147(8):e93–621. doi: 10.1161/cir.0000000000001123

7. Xi J, Wei R, Cui X, Liu Y, Xie Y. The efficacy and safety of xueshuantong 
(lyophilized) for injection in the treatment of unstable angina pectoris: a systematic 
review and meta-analysis. Front Pharmacol. (2023) 14:1074400. doi: 10.3389/fphar. 
2023.1074400

8. Rao SV, O’Donoghue ML, Ruel M, Rab T, Tamis-Holland JE, Alexander JH, et al. 
2025 ACC/AHA/ACEP/NAEMSP/SCAI guideline for the management of patients 
with acute coronary syndromes: a report of the American College of Cardiology/ 
American Heart Association joint committee on clinical practice guidelines. J Am 
Coll Cardiol. (2025) 85(22):2135–237. doi: 10.1016/j.jacc.2024.11.009

9. Valgimigli M, Choi KH, Giacoppo D, Gragnano F, Kimura T, Watanabe H, et al. 
Clopidogrel versus aspirin for secondary prevention of coronary artery disease: a 
systematic review and individual patient data meta-analysis. Lancet. (2025) 
406(10508):1091–102. doi: 10.1016/s0140-6736(25)01562-4

10. Zhan RY, Li AQ, Weng DZ, Chen FK, Pan CS, Yan L, et al. Qishenyiqi pills 
ameliorated aspirin and clopidogrel-induced gastric hemorrhage via multi-target 
regulation. Phytomedicine. (2025) 147:157226. doi: 10.1016/j.phymed.2025.157226

11. Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, et al. 2020 
ESC guidelines for the management of acute coronary syndromes in patients 
presenting without persistent ST-segment elevation. Eur Heart J. (2021) 
42(14):1289–367. doi: 10.1093/eurheartj/ehaa575

12. Dibben GO, Faulkner J, Oldridge N, Rees K, Thompson DR, Zwisler AD, et al. 
Exercise-based cardiac rehabilitation for coronary heart disease: a meta-analysis. 
Eur Heart J. (2023) 44(6):452–69. doi: 10.1093/eurheartj/ehac747

13. Stanger L, Yamaguchi A, Holinstat M. Antiplatelet strategies: past, present, and 
future. J Thromb Haemost. (2023) 21(12):3317–28. doi: 10.1016/j.jtha.2023.09.013

14. Erkan H, Kırış G, Korkmaz L, Ağaç MT, Çavuşoğlu İ G, Dursun İ, et al. 
Relationship between nitrate-induced headache and coronary artery lesion 
complexity. Med Princ Pract. (2015) 24(6):560–4. doi: 10.1159/000434754

15. Lu HT, Kam J, Nordin RB, Khelae SK, Wang JM, Choy CN, et al. Beta-blocker use 
and risk of symptomatic bradyarrhythmias: a hospital-based case-control study. 
J Geriatr Cardiol. (2016) 13(9):749–59. doi: 10.11909/j.issn.1671-5411.2016.09.009

16. Berwanger O, Wojdyla DM, Fanaroff AC, Budaj A, Granger CB, Mehran R, et al. 
Antithrombotic strategies in atrial fibrillation after ACS and/or PCI: a 4-way 
comparison from AUGUSTUS. J Am Coll Cardiol. (2024) 84(10):875–85. doi: 10. 
1016/j.jacc.2024.06.022

17. Liu Y, Niu P, Yan J, Ji H, Wang Z, Jin X, et al. Efficacy and safety of Ginkgo biloba 
extract in the treatment of unstable angina pectoris: a systematic review and network 
meta-analysis. J Ethnopharmacol. (2024) 331:118297. doi: 10.1016/j.jep.2024.118297

18. Li Y, Zhang L, Lv S, Wang X, Zhang J, Tian X, et al. Efficacy and safety of oral 
guanxinshutong capsules in patients with stable angina pectoris in China: a 
prospective, multicenter, double-blind, placebo-controlled, randomized clinical 
trial. BMC Complement Altern Med. (2019) 19(1):363. doi: 10.1186/s12906-019- 
2778-z

19. Yang Z, Li J, Song H, Wu H, Zhang S, Mei Z, et al. Integrating network 
pharmacology and experimental verification to explore the pharmacological 
mechanisms of guanxin shutong capsule in treating heart failure. Medicine 
(Baltimore). (2024) 103(42):e40118. doi: 10.1097/md.0000000000040118

20. Wang D, Shi C, Ge ZH, Wei YX, Liu TT, Wang Y, et al. Study of the mechanism 
of action of guanxin shutong capsules in the treatment of coronary heart disease 
based on metabolomics. Front Pharmacol. (2021) 12:650438. doi: 10.3389/fphar. 
2021.650438

21. Fang H, Zhou Y, Chen Y. Research progress of guanxin shutong capsules in 
prevention and treatment of cardiovascular disease. Chin Med Herald. (2022) 
19(25):47–50. doi: 10.20047/j.issn1673-7210.2022.25.10

22. Qin Y, Xiao Y. Effects of guanxin shutong capsule combined with ticagrelor 
tablets on coronary blood Eow parameters and myocardial injury markers in 
patients with unstable angina pectoris of coronary heart disease. Curr Med Res 
Pract. (2022) 7(23):68–71. doi: 10.19347/j.cnki.2096-1413.202223019

23. Xi Y, Wang S, Yuan L, Liu X, Wu W. Guanxin shutong capsule in the adjuvant 
treatment of unstable angina pectoris: a meta-analysis and trial sequential analysis. 
Chin Pharm. (2019) 30(07):956–62.

24. Dan L, Yong-cheng L. Effects of combined therapy of guanxin shutong 
capsule and trimetazidine on unstable angina pectoris. Pract Geriatr. (2013) 
27(08):657–9.

25. Lingge K, Xin S, Chunli J. Analysis of the guanxinshutong capsule combined with 
trimetazidine in the treatment of unstable angina pectoris. Electron J Clin Med Lit. 
(2016) 3(30):6074–5. doi: 10.16281/j.cnki.jocml.2016.30.115

26. Shang Q, Qiaoling D, Shujun G. The clinical observation of guanxinshutong 
capsule combined with clopidogrel in the treatment of unstable angina. Mod Diagn 
Treat. (2017) 28(19):3561–3.

27. Wu W, Du M, Wu W. The impact of guanxinshutong capsules on VEGF and 
ICAM-1 in patients with stable angina pectoris. Cardiovasc Dis Electron J Integr 
Tradit Chin West Med. (2015) 3(06):79+81. doi: 10.16282/j.cnki.cn11-9336/r.2015. 
06.050

28. Hutton B, Salanti G, Caldwell DM, Chaimani A, Schmid CH, Cameron C, et al. 
The PRISMA extension statement for reporting of systematic reviews incorporating 
network meta-analyses of health care interventions: checklist and explanations. 
Ann Intern Med. (2015) 162(11):777–84. doi: 10.7326/m14-2385

29. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. 
The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 
Br Med J. (2021) 372:n71. doi: 10.1136/bmj.n71

30. Yeghiazarians Y, Braunstein JB, Askari A, Stone PH. Unstable angina pectoris. 
N Engl J Med. (2000) 342(2):101–14. doi: 10.1056/nejm200001133420207

31. Braunwald E, Antman EM, Beasley JW, Califf RM, Cheitlin MD, Hochman JS, 
et al. ACC/AHA 2002 guideline update for the management of patients with 
unstable angina and non-ST-segment elevation myocardial infarction–summary 
article: a report of the American College of Cardiology/American Heart 
Association task force on practice guidelines (committee on the management of 
patients with unstable angina). J Am Coll Cardiol. (2002) 40(7):1366–74. doi: 10. 
1016/s0735-1097(02)02336-7

32. Amsterdam EA, Wenger NK, Brindis RG, Casey DE Jr, Ganiats TG, Holmes DR 
Jr, et al. 2014 AHA/ACC guideline for the management of patients with non-ST- 
elevation acute coronary syndromes: a report of the American College of 
Cardiology/American Heart Association task force on practice guidelines. 
Circulation. (2014) 130(25):e344–426. doi: 10.1161/cir. 0000000000000134

33. Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry C, Chieffo A, et al. 2023 ESC 
guidelines for the management of acute coronary syndromes. Eur Heart J. (2023) 
44(38):3720–826. doi: 10.1093/eurheartj/ehad191

34. Rao SV, O’Donoghue ML, Ruel M, Rab T, Tamis-Holland JE, Alexander JH, et al. 
2025 ACC/AHA/ACEP/NAEMSP/SCAI guideline for the management of patients 
with acute coronary syndromes: a report of the American College of Cardiology/ 
American Heart Association joint committee on clinical practice Guidelines. 
Circulation. (2025) 151(13):e771–862. doi: 10.1161/CIR.0000000000001309

35. Zheng X. Guidelines for Clinical Research of New Chinese Medicines. China 
Medical Science and Technology Press (2002). p. 68–73.

36. Yu L, Wu L, Peng W, Huang P, Chen L, Deng Y, et al. Efficacy and safety of 
guanxinshutong capsule combined with western medicine on stable angina 
pectoris: a systematic review and meta-analysis. Front Pharmacol. (2024) 
15:1444388. doi: 10.3389/fphar.2024.1444388

37. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. Rob 2: a 
revised tool for assessing risk of bias in randomised trials. Br Med J. (2019) 366:l4898. 
doi: 10.1136/bmj.l4898

38. Ru J, Li P, Wang J, Zhou W, Li B, Huang C, et al. TCMSP: a database of systems 
pharmacology for drug discovery from herbal medicines. J Cheminform. (2014) 6:13. 
doi: 10.1186/1758-2946-6-13

39. Luo S, Gill H, Feltis B, Hung A, Nguyen LT, Lenon GB. The effects of a weight- 
loss herbal formula RCM-107 and its eight individual ingredients on glucagon-like 
peptide-1 secretion-an in vitro and in silico study. Int J Mol Sci. (2020) 21(8):2854. 
doi: 10.3390/ijms21082854

40. Kim S, Chen J, Cheng T, Gindulyte A, He J, He S, et al. Pubchem 2023 update. 
Nucleic Acids Res. (2023) 51(D1):D1373–80. doi: 10.1093/nar/gkac956

41. Daina A, Michielin O, Zoete V. Swisstargetprediction: updated data and new 
features for efficient prediction of protein targets of small molecules. Nucleic Acids 
Res. (2019) 47(W1):W357–64. doi: 10.1093/nar/gkz382

42. Liu Z, Guo F, Wang Y, Li C, Zhang X, Li H, et al. BATMAN-TCM: a 
bioinformatics analysis tool for molecular mechanism of traditional Chinese 
medicine. Sci Rep. (2016) 6:21146. doi: 10.1038/srep21146

43. Stelzer G, Rosen N, Plaschkes I, Zimmerman S, Twik M, Fishilevich S, et al. The 
GeneCards suite: from gene data mining to disease genome sequence analyses. Curr 
Protoc Bioinform. (2016) 54:1.30.1–.33. doi: 10.1002/cpbi.5

44. Shen X, Li L, Zhang L, Liu W, Wu Y, Ma R. Diagnostic and prognostic value of 
microRNA-486 in patients with lung cancer: a systematic review and meta-analysis. 
Int J Biol Markers. (2022) 37(4):377–85. doi: 10.1177/03936155221115750

45. Shannon P, Markiel A, Ozier O, Baliga NS, Wang JT, Ramage D, et al. Cytoscape: 
a software environment for integrated models of biomolecular interaction networks. 
Genome Res. (2003) 13(11):2498–504. doi: 10.1101/gr.1239303

Li et al.                                                                                                                                                                  10.3389/fcvm.2026.1740334

Frontiers in Cardiovascular Medicine 18 frontiersin.org

https://doi.org/10.3389/fphar.2021.742978
https://doi.org/10.3389/fphar.2022.972738
https://doi.org/10.3967/bes2024.162
https://doi.org/10.1161/cir.0000000000001123
https://doi.org/10.3389/fphar.2023.1074400
https://doi.org/10.3389/fphar.2023.1074400
https://doi.org/10.1016/j.jacc.2024.11.009
https://doi.org/10.1016/s0140-6736(25)01562-4
https://doi.org/10.1016/j.phymed.2025.157226
https://doi.org/10.1093/eurheartj/ehaa575
https://doi.org/10.1093/eurheartj/ehac747
https://doi.org/10.1016/j.jtha.2023.09.013
https://doi.org/10.1159/000434754
https://doi.org/10.11909/j.issn.1671-5411.2016.09.009
https://doi.org/10.1016/j.jacc.2024.06.022
https://doi.org/10.1016/j.jacc.2024.06.022
https://doi.org/10.1016/j.jep.2024.118297
https://doi.org/10.1186/s12906-019-2778-z
https://doi.org/10.1186/s12906-019-2778-z
https://doi.org/10.1097/md.0000000000040118
https://doi.org/10.3389/fphar.2021.650438
https://doi.org/10.3389/fphar.2021.650438
https://doi.org/10.20047/j.issn1673-7210.2022.25.10
https://doi.org/10.19347/j.cnki.2096-1413.202223019
https://doi.org/10.16281/j.cnki.jocml.2016.30.115
https://doi.org/10.16282/j.cnki.cn11-9336/r.2015.06.050
https://doi.org/10.16282/j.cnki.cn11-9336/r.2015.06.050
https://doi.org/10.7326/m14-2385
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1056/nejm200001133420207
https://doi.org/10.1016/s0735-1097(02)02336-7
https://doi.org/10.1016/s0735-1097(02)02336-7
https://doi.org/10.1161/cir. 0000000000000134
https://doi.org/10.1093/eurheartj/ehad191
https://doi.org/10.1161/CIR.0000000000001309
https://doi.org/10.3389/fphar.2024.1444388
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1186/1758-2946-6-13
https://doi.org/10.3390/ijms21082854
https://doi.org/10.1093/nar/gkac956
https://doi.org/10.1093/nar/gkz382
https://doi.org/10.1038/srep21146
https://doi.org/10.1002/cpbi.5
https://doi.org/10.1177/03936155221115750
https://doi.org/10.1101/gr.1239303
https://doi.org/10.3389/fcvm.2026.1740334


46. Li D, Chen R, Xu X, Hou Y, Li Z, Huang C, et al. Integrated metabolomics and 
network pharmacology to reveal the mechanisms of shexiang baoxin pill against 
atherosclerosis. Phytomedicine. (2024) 135:156138. doi: 10.1016/j.phymed.2024. 
156138

47. Liang B. Clinical observation of 43 cases of unstable angina pectoris of coronary 
heart disease treated by guanxintong capsule. Yunnan J Tradit Chin Med Mater Med. 
(2015) 36(02):23–4. doi: 10.16254/j.cnki.53-1120/r.2015.02.011

48. Guo D, Li P. Clinical observation of guanxinshutong capsule in treatment of 
unstable angina pectoris. Chin J Clin. (2013) 41(12):37–8.

49. Chen Y, Chen Y, Xiao N, Liu D, Cao X, Zhao H. The inEuence of guanxinshutong 
capsule and trlmetazldlne dihydrochlorlde on the expressions of IL-6 and NT- 
proBNP in patients with unstable angina pectoris. Chin J Integr Med Cardio 
Cerebrovasc Dis. (2016) 14(21):2484–6.

50. Chen C, Cao Z. Clinical study on guanxinshutong capsules combined with 
simvastatin in the treatment of unstable angina pectoris. Drugs Clin. (2018) 
33(09):2270–5. doi: 10.7501/j.issn.1674-5515.2018.09.025

51. Gou W, Zhang D. Efficacy of guanxinshutong capsule combined with metoprolol 
in the treatment of unstable angina pectoris and its effects on hemorheology and 
inEammatory factors. Eval Anal Drug Use Hosp Chin. (2020) 20(09):1075–7+82. 
doi: 10.14009/j.issn.1672-2124.2020.09.013

52. Huang P, Li J. Clinical observation of guanxintong capsule combined with 
metoprolol tartrate capsule in the treatment of unstable angina pectoris. Sichuan 
J Physiol Sci. (2023) 45(05):856–8.

53. Song S. Efficacy of guanxinshutong capsule combined with calcium dibutyryl 
cyclic adenosine phosphate on unstable angina pectoris. Henan Med Res. (2020) 
29(04):669–70. doi: 10.3969/j.issn.1004-437X.2020.04.048

54. Zhao J. Clinical study of guanxinshu tong capsule combined with diltiazem 
controlled release tablets in the treatment of variable angina pectoris. Diabetes 
World. (2020) 17(10):87.

55. Chen Y, Chen Y, DanLiu Cao X, Xie S, Ma X. Effect of guanxin-shutong capsule 
combined with western medicine routine treatment on vascular endothelial function 
in patients with unstable angina. Int J Tradit Chin Med. (2016) 38(12):1069–71. 
doi: 10.3760/cma.j.issn.1673-4246.2016.12.004

56. Du Y. Effect of guanxin shutong capsule on the variability of heart rate variability 
in patients with unstable angina pectoris. Syst Med. (2019) 4(02):52–4. doi: 10.19368/ 
j.cnki.2096-1782.2019.02.052

57. Zhao J, Zhang Y. Effects of guanxin shutong capsule on QT dispersion in patients 
with unstable angina pectoris. Hebei J Tradit Chin Med. (2015) 37(11):1698–700.

58. Miao L, Cheng G. Effects of electrocardiogram and myocardial enzymes treated 
by guanxinshutong capsule for patients with unstable angina pectoris. Asia Pac 
Tradit Med. (2017) 13(16):152–4.

59. Zhang J. Guanxin shutong capsules on the curative effect of unstable angina 
pectoris. Chin Foreign Med Treat. (2015) 34(24):128–9. doi: 10.16662/j.cnki.1674- 
0742.2015.24.002

60. Lin Y. Protective function and efficacy observation of vascular endothelial cells of 
patients with unstable angina pectoris treated by guanxinshutong capsule. New Chin 
Med. (2016) 48(05):18–20. doi: 10.13457/j.cnki.jncm.2016.05.008

61. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. (2009) 
6(7):e1000097. doi: 10.1371/journal.pmed.1000097

62. Xiaoshan C, Hongzheng L, Liang L, Jiaming G, Yuanyuan C, Huiyu Z, et al. 
Network meta-analysis of the effects of different Chinese patent medicine on lipids 
and microcirculatory Status in coronary heart disease patients with phlegm and 
blood stasis syndrome. Tradit Chin Drug Res Clin Pharmacol. (2024) 
35(07):1069–83. doi: 10.19378/j.issn.1003-9783.2024.07.016

63. Jiaqian L, Xiaoping W, Ruina B, Chenglong W, Peili W. Chen Keji, a master of 
traditional Chinese medicine, treated end-stage coronary heart disease by 
integrating traditional Chinese and western medicine. Chin J Integr Med Cardio 
Cerebrovasc Dis. (2022) 20(13):2305–8.

64. Han JY, Li Q, Ma ZZ, Fan JY. Effects and mechanisms of compound Chinese 
medicine and major ingredients on microcirculatory dysfunction and organ injury 
induced by ischemia/reperfusion. Pharmacol Ther. (2017) 177:146–73. doi: 10.1016/ 
j.pharmthera.2017.03.005

65. Lu W, Junpeng F, Yingqian Y, Yanmin W. Effect of guanxintong capsule on 
syndrome of Chinese medicine, cardiac function and hemorheology in patients 
with angina pectoris of coronary heart disease. Hubei J Tradit Chin Med. (2024) 
46(05):15–9.

66. Lu Y, Sun Y, Jiang Z, Zhang D, Lin H, Qu Y, et al. Guanxinshutong alleviates 
atherosclerosis by suppressing oxidative stress and proinEammation in ApoE(-/-) 
mice. Evid Based Complement Alternat Med. (2020) 2020:1219371. doi: 10.1155/ 
2020/1219371

67. Ye C, Guo H, Zheng J, Luo S. Efficacy of guanxinshutong capsule on acute 
myocardial infarction and its inEuence on inEammation and restenosis. Prev Treat 
Cardiovasc Dis. (2023) 13(09):13–5. +8.

68. Hang S. Effect of guanxin shutong capsule combined with metoprolol in 
treatment of stable angina pectoris of coronary heart disease and its inEuence on 
blood lipids and hs-CRP. Liaoning J Tradit Chin Med. (2022) 49(09):137–40. 
doi: 10.13192/j.issn.1000-1719.2022.09.039

69. Chaozheng L. Study on Clinical Treatment of Unstable Angina Pectoris in 
Coronary Heart Disease and Anti-AS Mechanism with Shenhong Tongluo 
Granules (2023).

70. Zheng W, Lai Y, Jin P, Gu W, Zhou Q, Wu X. Association of circulating IGFBP1 
level with the severity of coronary artery lesions in patients with unstable angina. Dis 
Markers. (2017) 2017:1917291. doi: 10.1155/2017/1917291

71. Feng Z, Wang C, Yue J, Meng Q, Wu J, Sun H. Kaempferol-induced GPER 
upregulation attenuates atherosclerosis via the PI3 K/AKT/Nrf2 pathway. Pharm 
Biol. (2021) 59(1):1106–16. doi: 10.1080/13880209.2021.1961823

72. Choi JH, Park SE, Kim SJ, Kim S. Kaempferol inhibits thrombosis and platelet 
activation. Biochimie. (2015) 115:177–86. doi: 10.1016/j.biochi.2015.06.001

73. Chen M, Xiao J, El-Seedi HR, Woźniak KS, Daglia M, Little PJ, et al. Kaempferol 
and atherosclerosis: from mechanism to medicine. Crit Rev Food Sci Nutr. (2024) 
64(8):2157–75. doi: 10.1080/10408398.2022.2121261

74. Song W, Ma YY, Miao S, Yang RP, Zhu Y, Shu D, et al. Pharmacological actions 
of miltirone in the modulation of platelet function. Acta Pharmacol Sin. (2019) 
40(2):199–207. doi: 10.1038/s41401-018-0010- 1.

75. Qiu F, Yuan Y, Luo W, Gong YS, Zhang ZM, Liu ZM, et al. Asiatic acid alleviates 
ischemic myocardial injury in mice by modulating mitophagy- and glycophagy-based 
energy metabolism. Acta Pharmacol Sin. (2022) 43(6):1395–407. doi: 10.1038/s41401- 
021-00763-9

76. Wang H, Pang W, Xu X, You B, Zhang C, Li D. Cryptotanshinone 
attenuates ischemia/reperfusion-induced apoptosis in myocardium by upregulating 
MAPK3. J Cardiovasc Pharmacol. (2021) 77(3):370–7. doi: 10.1097/fjc. 
0000000000000971

77. Chen YF, Qiu Q, Wang L, Li XR, Zhou S, Wang H, et al. Quercetin ameliorates 
myocardial injury in diabetic rats by regulating autophagy and apoptosis through 
AMPK/mTOR signaling pathway. Am J Chin Med. (2024) 52(3):841–64. doi: 10. 
1142/s0192415×24500344

78. Morin GM, Zerbib L, Kaltenbach S, Fraissenon A, Balducci E, Asnafi V, et al. 
PIK3CA-related disorders: from disease mechanism to evidence-based treatments. 
Annu Rev Genomics Hum Genet. (2024) 25(1):211–37. doi: 10.1146/annurev- 
genom-121222-114518

79. Rencüzoğulları İ, Çağdaş M, Karakoyun S, Karabağ Y, Yesin M, Artaç İ, et al. The 
association between electrocardiographic R wave peak time and coronary artery 
disease severity in patients with non-ST-segment elevation myocardial infarction 
and unstable angina pectoris. J Electrocardiol. (2018) 51(2):230–5. doi: 10.1016/j. 
jelectrocard.2017.09.009

80. Barton M, Husmann M, Meyer MR. Accelerated vascular aging as a paradigm for 
hypertensive vascular disease: prevention and therapy. Can J Cardiol. (2016) 
32(5):680–6.e4. doi: 10.1016/j.cjca.2016.02.062

81. Zhou H, Ding X, Yang Q, Chen S, Li Y, Zhou X, et al. Associations of 
hypertriglyceridemia onset age with cardiovascular disease and all-cause mortality 
in adults: a cohort study. J Am Heart Assoc. (2022) 11(20):e026632. doi: 10.1161/ 
jaha.122.026632

82. Hui G, Xuting Z, Lei Z, Qinghua X, Yingquan W, Yanping Z, et al. Association of 
hypertension onset age with diabetes. Chin Prev Med J. (2024) 36(11):921–5+30. 
doi: 10.19485/j.cnki.issn2096-5087.2024.11.001

Li et al.                                                                                                                                                                  10.3389/fcvm.2026.1740334

Frontiers in Cardiovascular Medicine 19 frontiersin.org

https://doi.org/10.1016/j.phymed.2024.156138
https://doi.org/10.1016/j.phymed.2024.156138
https://doi.org/10.16254/j.cnki.53-1120/r.2015.02.011
https://doi.org/10.7501/j.issn.1674-5515.2018.09.025
https://doi.org/10.14009/j.issn.1672-2124.2020.09.013
https://doi.org/10.3969/j.issn.1004-437X.2020.04.048
https://doi.org/10.3760/cma.j.issn.1673-4246.2016.12.004
https://doi.org/10.19368/j.cnki.2096-1782.2019.02.052
https://doi.org/10.19368/j.cnki.2096-1782.2019.02.052
https://doi.org/10.16662/j.cnki.1674-0742.2015.24.002
https://doi.org/10.16662/j.cnki.1674-0742.2015.24.002
https://doi.org/10.13457/j.cnki.jncm.2016.05.008
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.19378/j.issn.1003-9783.2024.07.016
https://doi.org/10.1016/j.pharmthera.2017.03.005
https://doi.org/10.1016/j.pharmthera.2017.03.005
https://doi.org/10.1155/2020/1219371
https://doi.org/10.1155/2020/1219371
https://doi.org/10.13192/j.issn.1000-1719.2022.09.039
https://doi.org/10.1155/2017/1917291
https://doi.org/10.1080/13880209.2021.1961823
https://doi.org/10.1016/j.biochi.2015.06.001
https://doi.org/10.1080/10408398.2022.2121261
https://doi.org/10.1038/s41401-018-0010-
https://doi.org/10.1038/s41401-021-00763-9
https://doi.org/10.1038/s41401-021-00763-9
https://doi.org/10.1097/fjc.0000000000000971
https://doi.org/10.1097/fjc.0000000000000971
https://doi.org/10.1142/s0192415&times;24500344
https://doi.org/10.1142/s0192415&times;24500344
https://doi.org/10.1146/annurev-genom-121222-114518
https://doi.org/10.1146/annurev-genom-121222-114518
https://doi.org/10.1016/j.jelectrocard.2017.09.009
https://doi.org/10.1016/j.jelectrocard.2017.09.009
https://doi.org/10.1016/j.cjca.2016.02.062
https://doi.org/10.1161/jaha.122.026632
https://doi.org/10.1161/jaha.122.026632
https://doi.org/10.19485/j.cnki.issn2096-5087.2024.11.001
https://doi.org/10.3389/fcvm.2026.1740334

	Efficacy and safety of guanxinshutong capsule as adjunctive therapy for unstable angina: an integrated systematic review, meta-analysis, and network pharmacology study
	Introduction
	Methods
	Search strategy
	Selection criteria
	Inclusion criteria
	Exclusion criteria

	Study screening and data extraction
	Quality assessment
	Data analysis
	Network pharmacology and molecular docking

	Results
	Study screening
	Assessment of study quality
	Meta-analysis results
	Primary outcome indicators
	Clinical effective rate
	ECG effective rate
	Characteristics of the angina pectoris episode

	Secondary outcome indicators
	PV and FIB levels
	CTNI and CK-MB levels
	TCM syndrome scores
	ADRI


	Analysis of publication bias
	Subgroup analyses, meta-regression, and study heterogeneity
	Sensitivity analysis
	Grade evidence quality assessment
	Trial sequential analysis
	Network pharmacology analysis

	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


