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Background: Although Shen Gui capsules (SGCP) are widely used as an adjuvant treatment for chronic heart failure (CHF), their clinical efficacy and safety remain controversial.Purpose: To assess the efficacy and safety of SGCP in the treatment of CHF through a systematic review and meta-analysis, to provide high-quality evidence for evidence-based medicine.Methods: Seven databases were searched for randomized controlled trials (RCTs) assessing SGCP for CHF, from inception to 9 January 2023. RCT quality of evidence was evaluated using the Cochrane Handbook for the Evaluation of Intervention Systems to assess risk of bias and Grading of Recommendations Assessment, Development, and Evaluation. A meta-analysis with subgroup and sensitivity analyses was performed using Review Manager 5.4 and Stata 12.Results: Nine RCTs representing 888 patients with CHF were included in the review. Meta-analysis revealed that SGCP combined with conventional heart failure therapy is more advantageous for improving left ventricular ejection fraction [LVEF; mean difference (MD) = 5.26, 95% confidence interval (CI) (3.78, 6.74), p < 0.0000] and increasing effective rate [relative risk (RR) = 1.21, 95%CI (1.14, 1.29), p < 0.001] compared with conventional therapy alone. The experimental treatment also reduced brain natriuretic peptide [MD = −100.15, 95%CI (−157.83, −42.47), p = 0.0007], left ventricular end-diastolic diameter [MD = −1.93, 95%CI (−3.22, −0.64), p = 0.003], and hypersensitive C-reactive protein [MD = −2.70, 95%CI (−3.12,−2.28), p < 0.001] compared with the control group. However, there was not a statistically significant difference in tumor necrosis factor-α [MD = −14.16, 95%CI (−34.04, 5.73), p = 0.16] or left ventricular end-systolic diameter [MD = −1.56, 95%CI (−3.13, 0.01), p = 0.05]. Nor was there a statistically significant between-groups difference in incidence of adverse events (p > 0.05).Conclusion: SGCP combined with conventional heart failure therapy can improve LVEF and increase the effective rate to safely treat patients with CHF. However, further high-quality studies are needed to confirm these findings, due to the overall low quality of evidence in this literature.Clinical Trial Registration: https://www.crd.york.ac.uk/PROSPERO/logout.php, PROSPERO [CRD42023390409].Keywords: Shen Gui capsule, chronic heart failure, meta-analysis, efficacy, safety
1 INTRODUCTION
Chronic heart failure (CHF), an end-stage state of cardiovascular disease, is characterized by stagnation of the pulmonary or somatic circulation and insufficient systemic blood perfusion (McDonagh et al., 2023). Epidemiologic data indicate that 64.3 million people worldwide suffer from heart failure (HF) (Savarese et al., 2023). Coronary artery disease, hypertension, diabetes mellitus, and obesity are the main causes of CHF(Heidenreich et al., 2022; Barghash, 2023); consequently, the average age of patients with HF is decreasing because the prevalence of these diseases continues to rise among young people (Lecoeur et al., 2023). HF also imposes an enormous economic burden on global public health. A study across 197 countries showed that the overall global economic cost of HF in 2012 was approximately $108 billion (Kapelios et al., 2023).
Most importantly, CHF is the leading cause of death from cardiovascular disease (Bozkurt et al., 2023). Thus, HF treatment is aimed at delaying its development, improving cardiac function, relieving clinical symptoms, and reducing mortality. Typically, diuretics, angiotensin-converting enzyme inhibitors (ACEIs), angiotensin AT-1 receptor blockers (ARBs), and beta-adrenergic blocking agents are effective CHF treatments (Heidenreich et al., 2022). Yet despite the maturity of current CHF treatment options, the mortality rate from this condition remains high. A longitudinal analysis of 86,000 patients with HF showed a one-year mortality rate of up to 32% after an HF event (Conrad et al., 2019). The search for safer, more effective CHF therapeutic options thus remains a major challenge. Traditional Chinese medicine (TCM) has recently been found to have significant advantages in the management of chronic diseases, including CHF.
Sen Gui capsules (SGCP) are a TCM preparation approved by the National Medical Products Administration of China in 2019 (Approval number: Z20000060, Specification: 0.3 g/capsule, Shanghai Yudan Pharmaceutical Co.). Animal experiments (Zongduo and Runtang, 2003) have shown that SGCP can dilate the rat coronary artery to increase blood flow, lower blood pressure, increase cardiac output, and protect cardiomyocytes. Clinical trials (Songlin et al., 2022) have also demonstrated that SGCP improves cardiac function, delays HF progression, and is efficacious in the adjuvant treatment of CHF. Although its adjunctive efficacy has been demonstrated, the quality of evidence from these clinical studies has not yet been assessed. To date, there have been no systematic reviews or meta-analyses of the efficacy and safety of SGCP in CHF treatment. Therefore, this study assessed the efficacy and safety of SGCP in the treatment of CHF through a systematic review and meta-analysis, to provide high-quality evidence for evidence-based medicine.
2 MATERIALS AND METHODS
This systematic review and meta-analysis was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Page et al., 2021) and Cochrane Handbook 2019 (Cumpston et al., 2019) for Systematic Reviews. The PRISMA2020 checklist is detailed in the Supplementary Material S5. The study protocol was registered in the International Prospective Register of Systematic Reviews (https://www.crd.york.ac.uk/PROSPERO/logout.php, PROSPERO, No. CRD42023390409) and had no amendments to the information provided at registration.
To ensure study accuracy, these analyses adopted the consensus statement on the Phytochemical Characterisation of Medicinal Plant extract (ConPhyMP) as a reference when reporting SGCP. We also followed the guidelines for standardizing the scientific nomenclature of botanical drug components. Moreover, we validated these names by cross-referencing them with the websites “Plant of the World Online” (http://www.plantsoftheworldonline.org) and “The World Flora Online” (http://www.worldfloraonline.org) (see compositions of included SGCP in the Supplementary Material S1–S4).
2.1 Inclusion and exclusion criteria
2.1.1 Studies
All randomized controlled trials (RCTs) on SGCP for CHF treatment published in China and abroad, in Chinese or English, were included.
2.1.2 Study participants
Patients with CHF who were older than age 18 years, regardless of gender, race, disease duration, or comorbidities, who met the criteria for CHF diagnosis in the 2022 guidelines (Heidenreich et al., 2022) issued by the American Heart Association with New York Heart Association (NYHA) cardiac function classification (Greene et al., 2021) stage II–IV were included.
2.1.3 Intervention
According to the guideline criteria (Heidenreich et al., 2022) for HF management issued by the American Heart Association in 2022, the control group was treated with conventional HF therapy including diuretics, β-receptor antagonists, ACEIs, ARBs, angiotensin receptor-neprilysin inhibitors, or other recommended medications. The experimental group was administered SGCP in combination with conventional HF therapy, with unlimited duration of treatment and medication dosage.
2.1.4 Outcome measures
The primary outcomes were left ventricular ejection fraction (LVEF) and effective rate. Secondary outcomes included hypersensitive C-reactive protein (hs-CRP), tumor necrosis factor-α (TNF-α), left ventricular end-systolic diameter (LVESD), left ventricular end-diastolic diameter (LVEDD), brain natriuretic peptide (BNP), and adverse events. The effective criteria were: NYHA classification improved by ≥ 1 grade, improved HF symptoms and signs, or reduced TCM evidence points by ≥ 30% after treatment. The ineffective criteria were: no improvement or aggravation of NYHA classification or HF symptoms and signs, or reduction of TCM evidence points by <30% after treatment. The treatment effective rate = number of effective treatments/total number of treatments × 100%.
2.1.5 Exclusion criteria
RCTs which included patients with CHF due to congenital heart disease, had incomplete study descriptions, were duplicate studies, or included academic misconduct such as data falsification were excluded.
2.2 Search strategy
Seven online databases were searched: China National Knowledge Infrastructure (CNKI); Wan Fang; China Science and Technology Journal Database (VIP); China Biology Medicine disc (CBM); PubMed; Embase; and Cochrane Library. Each was searched for relevant literature on SGCP for CHF from inception until 9 January 2023. The main search terms used in the Chinese databases were “Xinlishuaijie”, “Xinshuai”, “Xingongnengbuquan”, and “Shenguijiaonang”. Those used in the English database included “heart failure” and “shengui capsule”. The specific PubMed search strategy was: (“Heart Failure” [Mesh]) OR (Cardiac Failure)) OR (Heart Decompensation)) OR (Decompensation, Heart)) OR (Heart Failure, Right-Sided)) OR (Heart Failure, Right Sided)) OR (Right-Sided Heart Failure)) OR (Right-Sided Heart Failure)) OR (Myocardial Failure)) OR (Congestive Heart Failure)) OR (Heart Failure, Congestive)) OR (Heart Failure, Left-Sided)) OR (Heart Failure, Left Sided)) OR (Left-Sided Heart Failure)) OR (Left-Sided Heart Failure)) AND ((Shengui capsule) OR (Shengui)) OR (Shen Gui capsule)). In addition, the article reference lists were searched for relevant literature to prevent omissions. The search process is detailed in the Supplementary Material S6, S7.
2.3 Data extraction
The literature search and screening were performed independently by two researchers. First, all the literature was searched according to the search strategy and duplicates were eliminated. The titles and abstracts were screened to identify relevant articles. Finally, the full text was read to determine if each article met the inclusion criteria. The researchers discussed any discrepancies, and disagreements were discussed with a third researcher before a final decision was made to include or exclude the article. The screening process is shown in Figure 1.
[image: Figure 1]FIGURE 1 | Flow chart of the study selection process.
The data, which were extracted independently by two researchers, included: 1) basic information like article title, first author, nationality, and publication year; 2) logistics like study type, population, interventions, controls, treatment duration, outcomes, and adverse events; and 3) study sample baseline data, including: age, sex, disease duration, comorbidity, and NYHA classification (Table 1). The extracted data were collated and checked by two researchers using Excel 2019; inconsistencies were discussed between these two, or decided by a third researcher. Corresponding authors of articles with incomplete information were contacted; if there was no response, that article was excluded from the study.
TABLE 1 | Main characteristics of included studies.
[image: Table 1]2.4 Risk of bias
The risk of bias assessment for study inclusion was conducted independently by two researchers. The criteria were based on the quality assessment criteria recommended in the Cochrane Handbook 2019 (Cumpston et al., 2019) for the Evaluation of Intervention Systems based on seven areas: randomized sequence generation, allocation concealment, blinding of subjects and researchers, blinding of outcome assessors, incomplete outcome data, selective reporting of study results, and other issues. Any disputes were discussed and resolved by a third researcher if agreement could not be reached.
2.5 Evidence confidence
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) (Schünemann et al., 2020) was used to assess the quality of evidence of the included studies. The quality rating of the outcome indicators was evaluated in five areas: limitations, inconsistency, indirectness, imprecision, and publication bias. After completion, this process was independently checked by two researchers, and disputes were resolved by a third researcher.
2.6 Data analysis
The meta-analysis was performed using Review Manager 5.4 and Stata 12. Relative risk (RR) and mean difference (MD) were used as effect indicators for dichotomous and continuous variables, respectively, with 95% confidence intervals (CI). p < 0.05 was considered statistically significant. Heterogeneity was assessed using the χ2 and the I2 tests. The random-effects model found I2>50, indicating greater heterogeneity among the studies. When I2≤50% indicated less heterogeneity among the studies, a fixed-effects model was applied. If the heterogeneity was large and could not be explained in terms of clinical or methodological heterogeneity, descriptive analysis (i.e., rather than a meta-analysis) was performed. Based on the primary outcome indicators and high heterogeneity, subgroup results were analyzed using the following grouping criteria: 1) mean age of sample (<60 or ≥60 years) and 2) the SGCP dose (9 capsules/day or 12 capsules/day).
2.7 Sensitivity analysis
Sensitivity analysis was performed using Stata 12 to assess meta-analysis results stability. When results heterogeneity was high, Review Manager 5.4 was used to compare the results of the new effects and the magnitude of heterogeneity to determine the source of heterogeneity, by deleting the included studies one-by-one and rerunning the meta-analysis.
2.8 Publication bias
Publication bias was not assessed because the number of included RCTs <10, rendering meaningless both funnel plots and Egger’s test to assess publication bias.
3 RESULTS
3.1 Search results
A total of 71 relevant articles were retrieved, including: 17 articles in CNKI; 21 articles in Wan Fang; 15 articles in VIP; and 18 articles in CBM. After removing 43 duplicates and screening the titles, abstracts, and full texts, eight non-RCTs, 2 non-CHD studies, 4 non-SGCP studies, 4 non-clinical trials, and 1 incomplete study were excluded. Thus, a final 9 RCTs (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Wentao et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022) were included herein (Figure 1).
3.2 Study characteristics
The 9 included RCTs represented a cumulative 888 patients with CHF(Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Wentao et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022). All trials were two-arm, with test and control groups, including 460 participants in the experimental group and 428 in the control group. Sample sizes ranged from 40 to 220, with 21–122 in the experimental group and 19–98 in the control group. Regarding interventions, all control groups were treated with conventional HF therapy such as beta-blockers and ACEI/ARBs; one study (Qun, 2015) used diphenhydramine hydrochloride tablets (two tablets, three times daily), and one (Songlin et al., 2022) used bisoprolol fumarate tablets (one tablet, once daily), while the remaining seven studies (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Wentao et al., 2013; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021) did not specify medication or dosage details.
The experimental group was administered SGCP in conjunction with conventional HF therapy. Four studies (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Qun, 2015) administered three capsules, twice daily and five studies (Wentao et al., 2013; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022) administered four capsules, thrice daily. One study (Rui et al., 2021) had a treatment course of 8 weeks, and the other eight (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Wentao et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016; Ying, 2018; Songlin et al., 2022) had 4-week treatment courses. All studies were conducted and published in China; basic study characteristics are shown in Table 1.
3.3 Risk of bias assessment
The quality of the literature was assessed using the Cochrane Risk of Bias Assessment Tool (Figure 2). Three RCTs (Ying, 2018; Rui et al., 2021; Songlin et al., 2022) described the use of random number table method to generate random sequences, and were judged to be low risk; one RCT (Wentao et al., 2013) used a non-random sequence generation method, and was judged to be high risk; the remaining five RCTs (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016) did not specify sequence generation details, so the risk of bias judgment was uncertain. Three RCTs (Ying, 2018; Rui et al., 2021; Songlin et al., 2022) were at high risk of selective bias due to the use of open random allocation tables (random number tables) which may have allowed researchers to anticipate allocation; the remaining RCTs did not describe a concealment method, so the risk of bias was uncertain. Patient and researcher blinding was not reported in any of the RCTs, so the risk of implementation bias was uncertain. Blinding of outcome assessors was not reported in any of the RCTs; however, measurement and assessment of outcomes were unaffected, so measurement bias was judged to be low risk. One RCT (Chunjuaan et al., 2013) was judged to be high risk because of incomplete outcome data; the remaining studies were judged to be uncertain because of incomplete information which made it difficult to determine whether there is a risk of selective reporting of results. All RCTs reported insufficient information to judge whether there was a significant risk of bias, so were judged to be uncertain.
[image: Figure 2]FIGURE 2 | Risk of bias graph and bias summary (A). Risk of bias graph (B). Risk of bias summary.
3.4 Outcomes
3.4.1 Primary outcomes
3.4.1.1 LVEF
Six RCTs (Xiushuang et al., 2008; Fengmei, 2010; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022) reported LVEF in 502 patients with CHF, including 248 in the control group receiving conventional therapy and 254 in the experimental group receiving SGCP combined with conventional therapy. Ultimately, there was significant heterogeneity (χ2 = 49.10, I2 = 90%) among the six RCTs; therefore, a meta-analysis was performed using a random-effects model, revealing that the addition of SGCP to conventional therapy was more conducive to improved LVEF compared with conventional therapy alone [MD = 4.58, 95%CI (1.40, 7.75), p = 0.005]. Sensitivity analysis using Stata 12 also suggested a stable outcome, as shown in Figure 3. To explore the source of heterogeneity, the studies were excluded one-by-one in the meta-analysis, with heterogeneity significantly reduced (χ2 = 2.29, I2 = 0%) after excluding the study by Xiushuang Geng et al. (Xiushuang et al., 2008). That study’s inclusion of patients with NYHA classification III and IV (Table 1) may have been the main factor contributing to the significant heterogeneity. The meta-analysis using a fixed-effects model after excluding this RCT (Xiushuang et al., 2008) suggested that the addition of SGCP to conventional therapy was more beneficial to improving LVEF compared with conventional therapy alone [MD = 5.26, 95%CI (3.78, 6.74), p < 0.00001; Figure 4].
[image: Figure 3]FIGURE 3 | Sensitivity analyses of LVEF, BNP, effective rate, and LVEDD. (A). LVEF; (B). BNP; (C). effective rate; (D). LVEDD.
[image: Figure 4]FIGURE 4 | Forest plot of LVEF (A). Forest plot of LVEF (B). Forest plot of LVEF after removing the “Geng Xiushuang 2008” study.
Subgroup analyses were performed based on the SGCP dose (9 capsules/day or 12 capsules/day). Two RCTs (Xiushuang et al., 2008; Fengmei, 2010) were included in the low-dose group (9 capsules/day), which reported the LVEF of 108 patients with CHF, including 53 patients in the control group and 55 patients in the experimental group, with significant heterogeneity in the results (χ2 = 8.78, I2 = 89%). There was not a statistically significant between-groups difference in LVEF [MD = 3.33, 95%CI (−3.79, 10.45), p = 0.36]. Four RCTs (Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022) were included in the high-dose group (12 capsules/day), reporting LVEF in 394 patients with CHF, including 195 in the control group and 199 in the experimental group, with no heterogeneity in the results (χ2 = 1.46, I2 = 0%). This analysis suggested that the addition of SGCP to conventional therapy was more favorable to improving LVEF compared with conventional therapy alone [MD = 5.04, 95%CI (3.49, 6.60), p < 0.00001]. Results of age subgroup analyses (<60 or ≥60 years) suggest that this factor is not a source of heterogeneity (Supplementary Material S8).
3.4.1.2 Effective rate
All nine RCTs (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Wentao et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016; Ying, 2018; Rui et al., 2021; Songlin et al., 2022) reported the effective rate in 888 patients with CHF, including 428 in the control group receiving conventional therapy and 460 in the experimental group receiving SGCP in combination with conventional therapy. There was no heterogeneity among the nine studies (χ2 = 6.71, I2 = 0%). Therefore, a meta-analysis was performed using a fixed-effect model, revealing that the addition of SGCP to conventional therapy helped to increase the effective rate compared with conventional therapy alone [RR = 1.21, 95%CI (1.14, 1.29), p < 0.001; Figure 5]. Sensitivity analysis indicated a stable outcome (Figure 3) and subgroup analyses based on age (<60 or ≥60 years) and SGCP dose (9 or 12 capsules/day) suggested no significant differences based on either factor (Supplementary Material S8).
[image: Figure 5]FIGURE 5 | Forest plot of effective rate.
3.4.2 Secondary outcomes
3.4.2.1 BNP
Four RCTs (Wentao et al., 2013; Xiaoyan and Wenping, 2016; Ying, 2018; Songlin et al., 2022) reported BNP in 405 patients with CHF, including 201 in the control group and 204 in the experimental group, with significant heterogeneity among studies (χ2 = 236.56, I2 = 99%). Therefore, a meta-analysis was performed using a random-effects model, revealing that the addition of SGCP to conventional therapy was more conducive to reducing BNP in patients with CHF compared with conventional therapy alone [MD = −100.15, 95%CI (−157.83, −42.47), p = 0.0007; Figure 6]. Sensitivity analysis indicated that the overall outcome was stable (Figure 3).
[image: Figure 6]FIGURE 6 | Forest plot of BNP.
Subgroups were analyzed according to the mean age (<60 or ≥60 years). The age <60 group was included in two RCTs (Ying, 2018; Songlin et al., 2022), reporting 157 patients, with 78 in the control group and 79 in the experimental group. The age ≥60 group was included in two RCTs (Wentao et al., 2013; Xiaoyan and Wenping, 2016), reporting 248 patients, with 123 in the control group and 125 in the experimental group. There was significant heterogeneity in both groups (χ2 = 6.48, I2 = 85%; χ2 = 42.43, I2 = 98%, respectively) and the random-effects model revealed that the addition of SGCP to conventional therapy was more beneficial in reducing BNP in patients with CHF compared with conventional therapy alone [MD = −26.44, 95%CI (−41.86, −11.01), p = 0.0008; MD = −177.99, 95%CI (−301.11, −54.87), p = 0.005, respectively; Supplementary Material S8]. Dose subgroup analyses were not performed because the SGCP dose was the same in these four RCTs (i.e., 12 capsules daily).
3.4.2.2 LVEDD
Three RCTs (Fengmei, 2010; Xiaoyan and Wenping, 2016; Ying, 2018) reported LVEDD in 300 patients with CHF, 149 in the control group and 151 in the experimental group, with no heterogeneity among these studies (χ2 = 1.10, I2 = 0%). Therefore, a meta-analysis was performed using a fixed-effects model, showing that the addition of SGCP to conventional therapy was more favorable to a reduced LVEDD compared with conventional therapy [MD = −1.93, 95%CI (−3.22, −0.64), p = 0.003; Figure 7].
[image: Figure 7]FIGURE 7 | Forest plot of LVEDD.
3.4.2.3 hs-CRP
Three RCTs (Chunjuaan et al., 2013; Xiaoyan and Wenping, 2016; Ying, 2018) reported hs-CRP in 480 patients with CHF; however, the hs-CRP values in one study (Chunjuaan et al., 2013) were suspected to be incorrect, so those data were excluded. Hs-CRP data of 260 patients with CHF were included, with 130 in the control group and 130 in the experimental group, with slight heterogeneity between the two studies (χ2 = 1.03, I2 = 3%). Thus, a meta-analysis using a fixed-effect model was performed, revealing that the addition of SGCP to conventional therapy helped to reduce hs-CRP compared with conventional therapy alone [MD = −2.70, 95%CI (−3.12, −2.28), p < 0.001; Figure 8].
[image: Figure 8]FIGURE 8 | Forest plot of hs-CRP.
3.4.2.4 TNF-α
Two RCTs (Xiaoyan and Wenping, 2016; Ying, 2018) reported TNF-α in 260 patients with CHF, including 130 in each of the control and experimental groups, with significant heterogeneity between the studies (χ2 = 89.85, I2 = 99%). A meta-analysis was performed using a random-effects model, showing that there was not a statistically significant difference in TNF-α levels between SGCP combined with conventional therapy compared with conventional therapy alone [MD = −14.16, 95%CI (−34.04, 5.73), p = 0.16; Figure 9). However, inclusion of too few RCTs may have resulted in high heterogeneity.
[image: Figure 9]FIGURE 9 | Forest plot of TNF-α
3.4.2.5 LVESD
Two RCTs (Fengmei, 2010; Ying, 2018) reported LVESD in 120 patients with CHF, with 59 in the control group and 61 in the experimental group, and no heterogeneity between the two studies (χ2 = 0.10, I2 = 0%). The fixed-effect model was used for the meta-analysis revealing that SGCP combined with conventional therapy did not significantly reduce LVESD in patients with CHF compared with conventional therapy alone [MD = −1.56, 95%CI (−3.13, 0.01), p = 0.05; Figure 10].
[image: Figure 10]FIGURE 10 | Forest plot of LVESD.
3.5 Quality of the evidence
None of the included studies described allocation concealment and blinding information in detail, so the evidence was downgraded by one grade in the limitations. The meta-analysis revealed significant heterogeneity in LVEF, TNF-α, and BNP; thus, they were downgraded by two grades in inconsistency. All outcomes could be used as direct evidence, so the indirectness was not downgraded. The LVESD and TNF-α indicators were downgraded by one grade in imprecision because the sample size was <300. LVEF and BNP were downgraded for potential publication bias due to funnel plot asymmetry. The effective rate, hs-CRP, and LVEDD indexes were rated as “intermediate” quality evidence, LVESD was rated as “low”, and LVEF, TNF-α, and BNP were rated as “very low” (Table 2).
TABLE 2 | Quality of evidence.
[image: Table 2]3.6 Adverse events
Five RCTs (Fengmei, 2010; Wentao et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016; Ying, 2018) did not report adverse events and two (Chunjuaan et al., 2013; Rui et al., 2021) reported no significant adverse events. In one RCT (Xiushuang et al., 2008), five patients in each of the experimental and control groups experienced generalized fever. In the other study (Songlin et al., 2022), there were two reported episodes of headaches, one of dizziness, and one of dry mouth and thirst in the control group (incidence = 10.53%), and in the experimental group there was one episode of headache, two of dizziness, one of fatigue, and two of dry mouth and thirst (incidence = 15.38%). There was not a significant between-groups difference in the incidence of adverse events (p > 0.05).
4 DISCUSSION
This meta-analysis of data from nine RCTs, representing a cumulative 888 patients with CHF, found that conventional therapy combined with SGCP was more conducive to improving LVEF, increasing treatment efficiency, and decreasing BNP, LVEDD, and hs-CRP compared with conventional therapy alone; however, there was not a significant difference in reduced TNF-α or LVESD.
The quality of the included studies and evidence varied, with the quality of outcomes rated as intermediate-to-very-low, and no high-quality evidence studies. The main reasons for downgrading were inconsistency, limitations, and imprecision. Heterogeneity of LVEF, TNF-α, and BNP were all significant. Heterogeneity reflects widely varying estimates of treatment effects across individual studies, indicating real differences in potential treatment effects (Yang et al., 2023); thus, higher heterogeneity in outcomes across studies is downgraded due to inconsistency across results. In terms of limitations, no study described specific information on allocation concealment and blinding, thereby reducing the quality of evidence assessment based on the study design, which may lead to biased estimates of treatment effects (Wang et al., 2024). In terms of imprecision, when a study sample size is small, CIs for outcomes tend to be wider, contributing to uncertainty of the results (Guyatt et al., 2023). Consequently, the quality of the evidence for LVESD and TNF-α was downgraded, and that for effective rate, hs-CRP, and LVEDD, which were intermediate-quality evidence, had high confidence in the outcome estimation. However, further high-quality studies are required to confirm the effect of conventional treatment combined with SGCP on LVEF, TNF-α, BNP, and LVESD.
Regarding the quality of the literature, in terms of randomization, unbiased interventional studies need to ensure that similar participants receive respective interventions according to the principle of random assignment. Herein, five RCTs (Xiushuang et al., 2008; Fengmei, 2010; Chunjuaan et al., 2013; Qun, 2015; Xiaoyan and Wenping, 2016) did not describe sequence-generated information to determine the risk of bias, which raised the possibility of bias in the allocation of interventions. Intervention assignment in one RCT (Wentao et al., 2013) during sequence generation resulted in a high risk of selective bias. All these factors affect the overall literature quality. In terms of allocation sequence concealment, three RCTs (Ying, 2018; Rui et al., 2021; Songlin et al., 2022) used randomized number tables which may lead to selective recruitment based on prognostic factors. This open random assignment method did not accomplish adequate concealment of participant sequences and was prone to a high risk of selective bias. In addition, none of the other RCTs described the exact method of assigning sequence hiding. A study (Wood et al., 2008) of 146 meta-analyses found that in trials with subjective endpoints where allocation concealment was inadequate or unclear, there might be a component of amplification of the effect of their interventions on outcomes, thereby increasing the risk of bias. In addition, incomplete information made it impossible to determine whether there is a risk of selective reporting of results and the possibility of causing other biases, which would lead to a potential risk of bias in the reported results, which in turn would affect the study results.
Furthermore, none of the RCTs herein reported blinding of patients or outcome assessors. It has been shown that in randomized trials with ambiguous blinding or lack of blinding, the value of their intervention effect on outcomes was exaggerated from the estimated value (Tack, 2023). In general, the more subjective the trial outcome, the greater the bias it creates (Wang et al., 2023). However, the risk of measurement bias was low herein because the outcomes were objective and did not influence the measurement and assessment of the outcome. The data from only one RCT (Chunjuaan et al., 2013) was suspected to be incorrect, which would increase the likelihood of bias in the observed effect estimates. Therefore, these data were excluded to prevent such bias. All RCTs reported all outcomes and there was no risk due to selective reporting. Nonetheless, the studies might also be at risk of bias because of factors such as specific design, baseline imbalance, block randomization of unblinded trials, and varying diagnostic activity; however, no other sources of bias were identified in any of the included RCTs, partly maintaining their quality.
Sensitivity analyses revealed that all the results were robust. The main heterogeneity sources are clinical and methodological (Yalla and Lambrechts, 2023). To assess clinical heterogeneity, we performed subgroup analyses based on mean patient age (<60 or ≥60 years) and SGCP dose (9 capsules/day or 12 capsules/day), finding that neither was a source of heterogeneity. This was explored by excluding single studies on a one-by-one basis to re-run the meta-analysis, showing that patient NYHA classification may have been a primary source of heterogeneity for LVEF. Heterogeneity was reduced by excluding that study. In addition, most included studies did not mention the specific drugs and methods of administration of conventional therapy, and factors such as varying levels of medical care across study centers may have contributed to clinical heterogeneity, which was unavoidable due to the limitations of the objective factors. Methodological heterogeneity might have resulted from including evidence quality ranging from intermediate to very low, and risk of bias in the quality of the literature. Therefore, more studies with higher-quality evidence and higher-quality literature are needed to reduce these heterogeneities.
Characteristics of CHF include dyspnea or limitations in exercise due to impaired ventricular filling or ejection (Metra et al., 2023). Therefore, LVEF measured by echocardiography and serum BNP are important indicators in CHF diagnosis. HF with reduced ejection fraction occurs when the LVEF is ≤ 40%, and is accompanied by progressive left ventricular dilatation and ventricular remodeling (Murphy et al., 2020); this context increases LVEDD and LVESD. BNP is mainly secreted by ventricular myocytes, and promotes excretion, urination, and vasodilatation. When the ventricular load and ventricular wall tension are altered, BNP secretion is promoted to reduce cardiac load and protect cardiac function (Kuwahara, 2021). Therefore, when BNP is elevated above age- and underlying disease-specific thresholds, the potential for HF diagnosis increases accordingly. Moreover, because BNP is an effective predictor of death and acute cardiovascular events at 2–3 months (Yazdani et al., 2023), it can be used to assess cardiac function and long-term prognosis among patients with CHF. As an inflammatory biomarker, hs-CRP is associated with worsening CHF pathogenesis (Magnussen and Blankenberg, 2018). In a prospective cohort study (Burger et al., 2023) of patients with cardiovascular disease, hs-CRP was an independent risk marker for HF development. Therefore, hs-CRP levels may reflect severity and prognosis among patients with CHF. Clinical studies (Hanna and Frangogiannis, 2020) have reported significant TNF-α levels in patients with CHF, and mice with cardiac-specific TNF-α overexpression were more likely to develop dilated cardiomyopathy (Zhang and Dhalla, 2024). This mechanism may be related to TNF-α stimulating the synthesis of other pro-inflammatory cytokines with pro-apoptotic and negative inotropic properties, which leads to ventricular remodeling and HF progression (Galeone et al., 2023). Therefore, TNF-α also reflects disease severity in patients with CHF. These outcomes were chosen to assess treatment effectiveness herein to provide a reference basis for the efficacy of SGCP in combination with conventional HF therapy.
SGCP contains Panax ginseng C.A.Mey [ Araliaceae; ginseng radix et rhizoma], Oreocome striata (DC.) Pimenov and Kljuykov [ Apiaceae; chuanxiong rhizoma], and Neolitsea cassia (L.) Kosterm [Lauraceae; cinnamomi ramulus] with the main active metabolites of ginsenoside, ligustrazine, and cinnamaldehyde. Modern pharmacology (Yating et al., 2018) has demonstrated that ginsenoside Rb1 in P. ginseng C.A.Mey. Improves ventricular remodeling in CHF rats by affecting the expression of periostin proteins in myocardial tissues and inhibiting the TGF-β signaling pathway to slow CHF progression. Ligustrazine in O. striata (DC.) Pimenov and Kljuykov. Exerts anti-apoptotic effects and protects cardiomyocytes by regulating phosphatidylinositol 3-kinase/protein kinase B (Li et al., 2023), and inhibits the JAK kinase/signal transducer activator of transcription signaling pathway of hypertrophic cardiomyocytes to improve ventricular remodeling (Huajuan et al., 2023). Cinnamaldehyde in N. cassia (L.) Kosterm. Inhibits the release of histamine and prostaglandin E, and scavenges excessive oxygen free radicals to protect myocardial cell membranes and prevent myocardial damage (Chang et al., 2023). Substances extracted from N. cassia (L.) Kosterm. can reduce the expression of RhoA and ROCK2, and inhibit the phosphorylation of target molecules downstream of ROCK, thereby dilating central and peripheral blood vessels and reducing cardiac load (Liu et al., 2020). Different classes and sources of effective metabolites in SGCP can achieve multi-component, multi-pathway, and multi-target therapeutics through synergistic or complementary effects (Ning, 2019). Pharmacological experiments (Qian et al., 2018) have shown that SGCP can significantly improve the energy metabolism of the myocardium in rats with cardiac insufficiency after acute myocardial infarction, protect the myocardial mitochondria from lipid peroxidation, and reduce the content of plasma ET and Ang Ⅱ, improving the systolic and diastolic functions of the myocardium. SGCP may improve myocardial energy metabolism by reducing methylmalonic acid accumulation (Wang et al., 2022). In summary, SGCP can improve cardiac function through multiple pathways and has certain advantages in CHF treatment.
Four of the nine RCTs included herein reported adverse events in the SGCP and control groups, without a significant between-groups difference in these incidences. Therefore, SGCP can be considered safe for CHF treatment, with few side effects. At the same time, other clinical studies (Guo and Zhong, 2006; Zhou, 2016; Li, 2017) on SGCP have also proved that its liver and kidney functions before and after treatment are at normal levels. However, these studies were not conducted in recent years, and the side effects of many traditional Chinese medicines are still unclear due to the complex metabolites, resulted it difficult to explore. In addition, the short period of time in which the study was conducted may have contributed to the fact that no significant side effects were reported. Therefore, these reports of adverse events also indicate that the safety of SGCP needs further evaluation, in more high-quality studies.
4.1 Research implications
Based on these cumulative results, we recommend three areas for future studies of SGCP efficacy and safety in CHF treatment. First, regarding study design, random sequence generation and allocation should be strictly controlled, to reduce selective bias, and all researchers and participants should be blinded. Second, more trials comparing the efficacy of SGCP with other Chinese patent medicines in CHF treatment are needed. Finally, future studies of CHF treatment with SGCP should evaluate adverse reactions. Although most current trials have not reported serious adverse reactions, larger studies are required for verification.
4.2 Limitations
This study was not without limitations. First, the number of RCTs included was small, and the quality of evidence for some outcomes was not high; therefore, further high-quality RCTs are required to confirm the results. Second, because SGCP is a TCM compound, there were no international studies, and the included studies were all published in Chinese; thus, it is unknown whether CHF treatment with SGCP is affected by factors such as ethnicity, and multicenter international studies are required.
4.3 Conclusion
SGCP combined with conventional therapy can improve cardiac ejection function, increase treatment efficacy, and improve HF in patients with CHF, and has certain safety. However, low quality of current evidence means that further high-quality studies are needed to confirm the effectiveness of this treatment.
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
JY: Data curation, Formal Analysis, Investigation, Validation, Visualization, Writing–original draft. CZ: Data curation, Formal Analysis, Investigation, Methodology, Validation, Visualization, Writing–original draft. YW: Data curation, Formal Analysis, Investigation, Methodology, Validation, Visualization, Writing–review and editing. XY: Conceptualization, Funding acquisition, Resources, Supervision, Writing–review and editing. LJ: Conceptualization, Funding acquisition, Resources, Supervision, Writing–review and editing.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by the National Natural Science Foundation of China (grant number 82174156), the Key-Area Research and Development Program of Guangdong Province (grant number 2020B1111100004), Medical Scientific Research Foundation of Guangdong Province of China (A202404) and the Guangdong Provincial Department of Finance “Construction Project of Key Hospitals with Traditional Chinese Medicine Characteristics” (2023, No. 139).
ACKNOWLEDGMENTS
We thanks all the authors of the papers cited herein for their hard work.
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/fphar.2024.1347828/full#supplementary-material
ABBREVIATIONS
ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin AT-1 receptor blocker; BNP, brain natriuretic peptide; CBM, China Biology Medicine; CHIs, Chinese herbal injections; CHF, chronic heart failure; ConPhyMP, consensus statement on the Phytochemical Characterisation of Medicinal Plant extract; CI, confidence interval; CNKI, China National Knowledge Infrastructure; GRADE, grading of recommendations assessment, development, and evaluation; HF, heart failure; hs-CRP, hypersensitive C-reactive protein; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic diameter; MD, mean difference; NYHA, New York Heart Association; PRISMA, preferred reporting items for systematic reviews and meta-analyses; RCT, randomized controlled trial; RR, relative risk; SGCP, Shen Gui capsule; TCM, traditional Chinese medicine; TNF-α, tumor necrosis factor-α; VIP, China Science and Technology Journal Database.
REFERENCES
 Barghash, M. H. (2023). The heart of the matter: women, coronary artery disease, and heart failure. JACC. Heart Fail. 11 (12), 1664–1665. doi:10.1016/j.jchf.2023.08.011
 Bozkurt, B., Savarese, G., Adamsson Eryd, S., Bodegård, J., Cleland, J. G. F., Khordoc, C., et al. (2023). Mortality, outcomes, costs, and use of medicines following a first heart failure hospitalization: EVOLUTION HF. JACC. Heart Fail. 11 (10), 1320–1332. doi:10.1016/j.jchf.2023.04.017
 Burger, P. M., Koudstaal, S., Mosterd, A., Fiolet, A. T. L., Teraa, M., van der Meer, M. G., et al. (2023). C-reactive protein and risk of incident heart failure in patients with cardiovascular disease. J. Am. Coll. Cardiol. 82 (5), 414–426. doi:10.1016/j.jacc.2023.05.035
 Chang, X., Li, Y., Liu, J., Wang, Y., Guan, X., Wu, Q., et al. (2023). ß-tubulin contributes to Tongyang Huoxue decoction-induced protection against hypoxia/reoxygenation-induced injury of sinoatrial node cells through SIRT1-mediated regulation of mitochondrial quality surveillance. Phytomedicine Int. J. Phytotherapy Phytopharm. 108, 154502. doi:10.1016/j.phymed.2022.154502
 Chunjuaan, Y., Junjun, W., Qilong, D., Yuping, Q., Ting, X., and Mingli, H. (2013). Clinical study of Shengui capsule in the treatment of chronic congestive heart failure. Acta Chin. Med. 28 (04), 570–572. doi:10.16368/j.issn.1674-8999.2013.04.013
 Conrad, N., Judge, A., Canoy, D., Tran, J., Pinho-Gomes, A.-C., Millett, E. R. C., et al. (2019). Temporal trends and patterns in mortality after incident heart failure: a longitudinal analysis of 86 000 individuals. JAMA Cardiol. 4 (11), 1102–1111. doi:10.1001/jamacardio.2019.3593
 Cumpston, M., Li, T., Page, M. J., Chandler, J., Welch, V. A., Higgins, J. P., et al. (2019). Updated guidance for trusted systematic reviews: a new edition of the Cochrane Handbook for Systematic Reviews of Interventions. Cochrane Database Syst. Rev. 10, ED000142. doi:10.1002/14651858.ED000142
 Fengmei, S. (2010). Clinical observation of Shengui Capsule combined with conventional Western medicine in treating 21 cases of chronic heart failure in senile patients. China Med. Her. 7 (16), 84–85. doi:10.3969/j.issn.1673-7210.2010.16.044
 Galeone, A., Grano, M., and Brunetti, G. (2023). Tumor necrosis factor family members and myocardial ischemia-reperfusion injury: state of the art and therapeutic implications. Int. J. Mol. Sci. 24 (5), 4606. doi:10.3390/ijms24054606
 Greene, S. J., Butler, J., Spertus, J. A., Hellkamp, A. S., Vaduganathan, M., DeVore, A. D., et al. (2021). Comparison of New York heart association class and patient-reported outcomes for heart failure with reduced ejection fraction. JAMA Cardiol. 6 (5), 522–531. doi:10.1001/jamacardio.2021.0372
 Guo, Q., and Zhong, P. (2006). Observations on the efficacy of Shengui Capsule in the treatment of hypertensive disease. Chin. J. Integr. Med. Cardio/Cerebrovascular Dis. 4 (10), 914–915. doi:10.3969/j.issn.1672-1349.2006.10.043
 Guyatt, G., Zhao, Y., Mayer, M., Briel, M., Mustafa, R., Izcovich, A., et al. (2023). GRADE guidance 36: updates to GRADE's approach to addressing inconsistency. J. Clin. Epidemiol. 158, 70–83. doi:10.1016/j.jclinepi.2023.03.003
 Hanna, A., and Frangogiannis, N. G. (2020). Inflammatory cytokines and chemokines as therapeutic targets in heart failure. Cardiovasc. Drugs Ther. 34 (6), 849–863. doi:10.1007/s10557-020-07071-0
 Heidenreich, P. A., Bozkurt, B., Aguilar, D., Allen, L. A., Byun, J. J., Colvin, M. M., et al. (2022). 2022 AHA/ACC/HFSA guideline for the management of heart failure: a report of the American college of cardiology/American heart association joint committee on clinical practice guidelines. Circulation 145 (18), e895–e1032. doi:10.1161/CIR.0000000000001063
 Huajuan, J., Xulong, H., Bin, X., Yue, W., Yongfeng, Z., Chaoxiang, R., et al. (2023). Chinese herbal injection for cardio-cerebrovascular disease: overview and challenges. Front. Pharmacol. 14, 1038906. doi:10.3389/fphar.2023.1038906
 Kapelios, C. J., Shahim, B., Lund, L. H., and Savarese, G. (2023). Epidemiology, clinical characteristics and cause-specific outcomes in heart failure with preserved ejection fraction. Card. Fail. Rev. 9, e14. doi:10.15420/cfr.2023.03
 Kuwahara, K. (2021). The natriuretic peptide system in heart failure: diagnostic and therapeutic implications. Pharmacol. Ther. 227, 107863. doi:10.1016/j.pharmthera.2021.107863
 Lecoeur, E., Domeng, O., Fayol, A., Jannot, A.-S., and Hulot, J.-S. (2023). Epidemiology of heart failure in young adults: a French nationwide cohort study. Eur. Heart J. 44 (5), 383–392. doi:10.1093/eurheartj/ehac651
 Li, J. (2017). Clinical observation on 58 cases of angina pectoris in coronary heart disease treated with Shengui Capsule. Guangming J. Chin. Med. 32 (20), 2904–2905. doi:10.3969/j.issn.1003-8914.2017.20.003
 Li, Y., Yang, W., Li, W., and Wu, T. (2023). Unveiling differential mechanisms of chuanxiong cortex and pith in the treatment of coronary heart disease using SPME-GC×GC-MS and network pharmacology. J. Pharm. Biomed. Analysis 234, 115540. doi:10.1016/j.jpba.2023.115540
 Liu, J., Zhang, Q., Li, R.-L., Wei, S.-J., Huang, C.-Y., Gao, Y.-X., et al. (2020). The traditional uses, phytochemistry, pharmacology and toxicology of Cinnamomi ramulus: a review. J. Pharm. Pharmacol. 72 (3), 319–342. doi:10.1111/jphp.13189
 Magnussen, C., and Blankenberg, S. (2018). Biomarkers for heart failure: small molecules with high clinical relevance. J. Intern. Med. 283 (6), 530–543. doi:10.1111/joim.12756
 McDonagh, T. A., Metra, M., Adamo, M., Gardner, R. S., Baumbach, A., Böhm, M., et al. (2023). 2023 Focused Update of the 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur. Heart J. 44 (37), 3627–3639. doi:10.1093/eurheartj/ehad195
 Metra, M., Tomasoni, D., Adamo, M., Bayes-Genis, A., Filippatos, G., Abdelhamid, M., et al. (2023). Worsening of chronic heart failure: definition, epidemiology, management and prevention. A clinical consensus statement by the Heart Failure Association of the European Society of Cardiology. Eur. J. Heart Fail. 25 (6), 776–791. doi:10.1002/ejhf.2874
 Murphy, S. P., Ibrahim, N. E., and Januzzi, J. L. (2020). Heart failure with reduced ejection fraction: a review. JAMA 324 (5), 488–504. doi:10.1001/jama.2020.10262
 Ning, L. (2019). Study on main chemical constituents in Shengui Capsules based on UHPLC-Q-Orbitrap HRMS technology. Chin. Traditional Herb. Drugs 50 (3), 573–581. doi:10.7501/j.issn.0253-2670.2019.03.007
 Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ Clin. Res. ed. 372, n71. doi:10.1136/bmj.n71
 Qian, L., Dongyao, Z., Junping, W., Lihuang, Z., Ming, Y., Qingjv, L., et al. (2018). Shengui capsule treatment of coronary heart disease stable angina pectoris (Xinyang deficiency, Qi deficiency and blood stasis syndrome) randomized, double-blind, doublesimulated,positive drug parallel control, multi-center clinical study. Clin. J. Chin. Med. 10 (23), 7–10. doi:10.3969/j.issn.1674-7860.2018.23.003
 Qun, C. (2015). Analysis of clinical treatment of senile severe heart failure in emergency Department. Women's Health Res. (11), 161–162. 
 Rui, Z., Yang, W., Peifen, C., Xiaoyun, L., Xiaofang, H., Eryu, W., et al. (2021). Clinical study of Shengui Capsule combined with Western medicine in treating patients with chronic heart failure with coronary heart disease with Yang deficiency and blood stasis syndrome. J. Liaoning Univ. Traditional Chin. Med. 23 (06), 54–58. doi:10.13194/j.issn.1673-842x.2021.06.013
 Savarese, G., Becher, P. M., Lund, L. H., Seferovic, P., Rosano, G. M. C., and Coats, A. J. S. (2023). Global burden of heart failure: a comprehensive and updated review of epidemiology. Cardiovasc. Res. 118 (17), 3272–3287. doi:10.1093/cvr/cvac013
 Schünemann, H. J., Mustafa, R. A., Brozek, J., Steingart, K. R., Leeflang, M., Murad, M. H., et al. (2020). GRADE guidelines: 21 part 1. Study design, risk of bias, and indirectness in rating the certainty across a body of evidence for test accuracy. J. Clin. Epidemiol. 122, 129–141. doi:10.1016/j.jclinepi.2019.12.020
 Songlin, L., Chaohua, G., Tao, M., and Xianli, Y. (2022). Clinical study of Shangui Capsule combined with Bisoprolol in treating chronic heart failure. Drugs and Clin. , 1–4. doi:10.7501/j.issn.1674-5515.2023.01.015
 Tack, M. (2023). Problems with the MetaBLIND study: an examination of data on blinding patients in trials with patient-reported outcomes. J. Health Psychol. 28 (9), 861–881. doi:10.1177/13591053211059391
 Wang, D., Guo, J., Liu, T., Zhou, X., Yang, Z., Shi, C., et al. (2022). Plasma metabolomics-based reveals the treatment mechanism of ShenGui capsule for application to coronary heart disease in a rat model. Anal. Biochem. 642, 114480. doi:10.1016/j.ab.2021.114480
 Wang, X.-C., Liu, X.-Y., Shi, K.-l., Meng, Q.-G., Yu, Y.-F., Wang, S.-Y., et al. (2023). Blinding assessment in clinical trials of traditional Chinese medicine: exploratory principles and protocol. J. Integr. Med. 21 (6), 528–536. doi:10.1016/j.joim.2023.10.003
 Wang, Y., Parpia, S., Couban, R., Wang, Q., Armijo-Olivo, S., Bassler, D., et al. (2024). Compelling evidence from meta-epidemiological studies demonstrates overestimation of effects in randomized trials that fail to optimize randomization and blind patients and outcome assessors. J. Clin. Epidemiol. 165, 111211. doi:10.1016/j.jclinepi.2023.11.001
 Wentao, L., Xue, C., and Hongyu, J. (2013). Clinical observation of Shengui Capsule in treating patients with cardio-kidney Yang deficiency with chronic heart failure. Chin. J. Integr. Med. Cardio-Cerebrovascular Dis. 11 (11), 1306–1307. doi:10.3969/j.issn.1672-1349.2013.11.016
 Wood, L., Egger, M., Gluud, L. L., Schulz, K. F., Jüni, P., Altman, D. G., et al. (2008). Empirical evidence of bias in treatment effect estimates in controlled trials with different interventions and outcomes: meta-epidemiological study. BMJ Clin. Res. ed. 336 (7644), 601–605. doi:10.1136/bmj.39465.451748.AD
 Xiaoyan, H., and Wenping, Y. (2016). Study on the curative effect of Shengui Capsule on chronic heart failure and its influence on BNP. Mod. J. Integr. Traditional Chin. West. Med. 25 (14), 1512–1514. doi:10.3969/j.issn.1008-8849.2016.14.010
 Xiushuang, G., Yunfu, L., and Yanping, D. (2008). Clinical observation of Shengui Capsule adjuvant treatment of severe congestive heart failure. China Pharm. 19 (30), 2391–2392. 
 Yalla, G. R., and Lambrechts, M. J. (2023). Data heterogeneity in meta-analyses: statistical methods, interpretation, and guidance. Clin. Spine Surg. 36 (7), 287–288. doi:10.1097/BSD.0000000000001464
 Yang, S., Gao, C., Zeng, D., and Wang, X. (2023). Elastic integrative analysis of randomised trial and real-world data for treatment heterogeneity estimation. J. R. Stat. Soc. Ser. B, Stat. Methodol. 85 (3), 575–596. doi:10.1093/jrsssb/qkad017
 Yating, J., Xian, Z., and Fengrong, W. (2018). Effects of ginsenosides on Periostin protein and TGF-β signaling pathway in heart failure rats. J. Liaoning Univ. Chin. Med. 20 (08), 44–47. doi:10.13194/j.issn.1673-842x.2018.08.012
 Yazdani, A. N., Pletsch, M., Chorbajian, A., Zitser, D., Rai, V., and Agrawal, D. K. (2023). Biomarkers to monitor the prognosis, disease severity, and treatment efficacy in coronary artery disease. Expert Rev. Cardiovasc. Ther. 21 (10), 675–692. doi:10.1080/14779072.2023.2264779
 Ying, C. (2018). Clinical study of Shengui Capsule in treating chronic heart failure. Chin. J. Integr. Med. Cardio/Cerebrovascular Dis. 16 (18), 2670–2672. doi:10.12102/j.issn.1672-1349.2018.18.020
 Zhang, H., and Dhalla, N. S. (2024). The role of pro-inflammatory cytokines in the pathogenesis of cardiovascular disease. Int. J. Mol. Sci. 25 (2), 1082. doi:10.3390/ijms25021082
 Zhou, Y. (2016). Clinical efficacy observation of 49 cases of angina pectoris treated with Shengui Capsule. China Foreign Med. Treat. 35 (17), 173–174. doi:10.16662/j.cnki.1674-0742.2016.17.173
 Zongduo, L., and Runtang, S. (2003). Pharmacological study of shengui capsules. J. Beijing Univ. Traditional Chin. Med. (04), 56–58. doi:10.3321/j.issn:1006-2157.2003.04.019
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Yan, Zhang, Wang, Yan and Jin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-15-1347828-g005.gif
Forest plot of effective rate






OPS/images/fphar-15-1347828-g006.gif
Forest plot of ENP






OPS/images/fphar-15-1347828-g003.gif
A
<






OPS/images/fphar-15-1347828-g004.gif
i TR TR R T =
Gomiomacszie 39 0 % 08 81 % mew  ombiwer
prtoscet pliP s R v —
Ui Wik Bas T % ue Supmem —
e w1 o 78 % e renenm I ——
TR W ew nemue »oue cemene
rosmen = oo s ———
gy o 12000 1 25 <0, o e e
T £+ 2807000 [ S —_—
8
o e S St ™5 1 s " B roree
T O T A TR Ty e ==

tHin NGRSO ¥ tR aRty
Ve Wnie maw B v impmim =
= W ORE DS IR eAn —
o S R - et ] —
o a0 EIp - -






OPS/images/fphar-15-1347828-g009.gif
Forest plot of TNF-a






OPS/images/fphar-15-1347828-g007.gif
Forest plot of LVEDD






OPS/images/fphar-15-1347828-g008.gif
Forest plot of hs-CRP






OPS/xhtml/nav.xhtml
Contents

		Cover

		Efficacy and safety of Shen Gui capsules for chronic heart failure: a systematic review and meta-analysis		Background

		Purpose

		Methods

		Results

		Conclusion

		Clinical Trial Registration: https://www.crd.york.ac.uk/PROSPERO/logout.php, PROSPERO [CRD42023390409].

		1 Introduction

		2 Materials and methods		2.1 Inclusion and exclusion criteria

		2.2 Search strategy

		2.3 Data extraction

		2.4 Risk of bias

		2.5 Evidence confidence

		2.6 Data analysis

		2.7 Sensitivity analysis

		2.8 Publication bias





		3 Results		3.1 Search results

		3.2 Study characteristics

		3.3 Risk of bias assessment

		3.4 Outcomes

		3.5 Quality of the evidence

		3.6 Adverse events





		4 Discussion		4.1 Research implications

		4.2 Limitations

		4.3 Conclusion





		Data availability statement

		Author contributions

		Funding

		Acknowledgments

		Publisher’s note

		Supplementary material

		Abbreviations

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Pharmacology






OPS/images/fphar-15-1347828-t002.jpg
Outcomes  Sample ations  Inconsistency  Indirectness ion  Publication bias  Relative effect (95% Cl) Quality

Efictive rate 9 685) -r o o o o RR= 121 (114,129) 0 Moderte
LEF 660) -r 3 o o - MD = 458 (140, 775) o Veylow
hs.CRP 3 80) r o o o o MD = 270 (312, -228) 3 Moderwe
™Fa 260 » o - o MD = 1416 (-3404, 573) % Verylow
LvEsD 2020 v o o - o MD = 136 (-3.12,001) o low
LvEDD 3600) -r o o o o 193 (32, -060) 0 Moderte
P 1405 o o - % Verylow
BNP, brsin ntriuretc peptide LVEDD, et entriculr nd-distolic dimensions LVEF, If ventiulr ciction fsctions LVESD, et ventriculeend-systolic dimensions.

“The included study had an uncea risk of slecton, performance, dtection, and reportng bises.
505 12 < 75%,

Sample size <300

Mrkice-saibe sublscoman i





OPS/images/fphar-15-1347828-g001.gif
Rocos danios oo
G-
Warrngecz)
et

s
prepy W -5
oS -

) ot clivcal naisin=4)
preempm—— B ety
sy [
S

T

i






OPS/images/fphar-15-1347828-g002.gif
Boamoon B

=






OPS/images/fphar-15-1347828-t001.jpg
Study Intervention/  Treatment  Sample Size  AgeYear GenderNo. Course, ~ Comorbidity Outcome

population  Comparison time (T/C).Dropout  (T/C) Of Male Year assessment
(T/c) ey ()
1| Chen Quus | China 2arm | Edrly patients with Benaepil A weds 98 (911900 e S r N E ecive e
evre CHE hydoochlorde tblts po niis
2610+ SGCPpo 3¢
Benaeprl
hydeochoride ablts po
rid
3 CulVingols | Chim2amm | Paieniswith CHFfor  Conventonal restment |4 wecks e som2 e 52/ g K N g fcive e, s
more than 3 months+ SGCP 4o i S5+ 532 R, TNF-,
Conventions] catment LVESD, LVEDD.
NP LVEF
3 Gy | Chimdam | SeercCHE(NVHA  Comventons westment | dweeks o Gus0 w2281 1ons N Experimentl goup: | Experimenl goup: | efftve rate
iushuang200s w +5GCP po 3¢ i/ @122 16 cases of coromaryhear | Grade 1120 cass,
Conventionsl eatment e 10 canof | grade IV 14 cases
cantiomyopathy, 6 s | Contrl group:
of theumaicheat | 22 caesofgade 1.
dicae, 2 cusesof | and 12 asesof
pulmonary ber dscse | gade IV

Contol roup: 15 s of
coronary heart discse,
S
cantiomyopathy, 7 caes
of heumtic heat.
diens, 3 cases of
pulmonary hear discse

. e Chimazam | NVHAIV  Comentionl weament |4 wedks 150 G000 @42 1081 s sie2y N Expermentl roup: | effctive e
Xiaopan20ts L SGCP po e it e pryey] 13 caes of gade f, | LVEDD LVEF hs
Conventionsl catment 6 cases of gradel, | CRP TNF.a BNP
1 caes of grade IV
Conil grouy:
12 caes o grade I,
61 cases of grade
17 s of grade V.
S LiSorg2d | Chim2amn | Paiots wihCHF  Bioprobol fmarae Aeds 77 o9 5390+ 63/ am 1002030 | Expeimentl gowp: | Experimenal group: | ffctive rate
e po 19+ SGCP Sieeen LO1£031 | 20 cavs of yperemsion, | 24 cases of rade Il | LVEF BNP
o it tidBoproll 13 cases of coromaryhear | and 15 cseso grade
Tumarte bl po e G cxesofdabtes |l Contro groap:
vl Contol roup: 23 casesof | 26 caes of grade I
yperension, 11 cassof | and 12 casesof
coronary heant discse, el

4 cases of dsbetes

‘ i Chima 2am | Paintswith CHF,  Conventional wcament |4 wecks 8 G50 106649 154 63065 | 55 caseof coromaryhear | Experimental group: | effctive e BNP
Wentao2ol3 hesrkidney Yang» SGCP po 4 tdl dicase, 36 cassof | 11 casesof grade I,
decency paten; Conventional restment yperenion, 26 caesof | 19 case of grade I,
NYHA L didetes(no spedfic | cases o grade V:
aroup descripion) Conro group:
1 cases o grade I
16 cases of rade
3 cassof grade 1V
7 s China 2arm | Patnts with CHF;  Convertionsl wcament |4 wecks wen9g Man 7274 e Experimentl group N efcive e
Fengmei2010 NYHA lland aboses+ SGCP po 3¢ i/ Coromay her discas n LVEDD LVESD
LVEF< S0%. Conventionsl catment 10 cases, pulmonary hear LB
dsease in 3 case,
yperensive hear discase
'8 caes; Conro roup
9 cassof coronsy hert
S, 2 case of
pulmonary heart discase,
7 cses of hypertnsive
hear discae, 1 cae of
dited adiomyopathy
s Yo Chima 2arm | Patets with CHF,_ Conventional wcament |4 wecks. 20 022980 wis70 5 prryes N Experimentl goup: | cfcive e
Chunjuancots NYHA I Yang i+ SGCP po 3¢ i/ ca e P 7 cses o gade I hecrr
decency paterm or  Convertionsl csment and 5 casesorgrade
Hood stasis induced i Contra grouy:
ot etention 55 caes of grade |
e nd 43 cresof
el
9 Zhuwmg | Chimdam | Pewswih CHE  Comentions temen | §wecks 57 00 7937 76 1505 N N Experimentl groups | fftiv rte LVEF.
Roi2021 NYHA IV Yang + SGCP po 40 i/ 772621031 1 caes of grade I
dfckncy and bood  Conventional eament 12 cases of grade
s patiern At of grde Va
Contolgroay:
13 cases of grade I,
9 case o gude

5 cases ofgrade IV

BN, brain natriuretic peptidehs- CRP, hypersensitive C:esctiv proeins LVEF, et ventricular eection facton; LVEDD, left ventsculrend-diasolic dimension LVESD, et ventrcular end-systli iametr; SGCP, Shen Gul capsue;T/C,data of Tralgroupldata of
Bomiel ais T i vt Rartor S Rk bhce






OPS/images/fphar-15-1347828-g010.gif
Forest plot of LVESD










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





