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Background: The number of heart failure with preserved ejection fraction (HFpEF) patients is increasing year by year, yet all western medicines currently used for heart failure have been shown to be ineffective for HFpEF. Qishen Yiqi Dripping Pill is one of the commonly drugs for the treatment of heart failure in China. In recent years, some clinical studies found that it has curative effect on HFpEF.
Objective: To evaluate the efficacy and safety of Qishen Yiqi Dripping Pill in treatment of HFpEF.
Methods: Databases including CNKI, Wanfang, VIP, CBM, PubMed, Web of Science, The Cochrane Library and EMbase were searched from their inception to May 2020 to screen relevant randomized controlled trials. The “risk of bias” evaluation tool in the Cochrane Handbook was used to evaluate the quality of the included studies. RevMan 5.3 software was used for meta-analysis.
Results: Eight studies meeting the criteria were included, with a total of 895 patients. The results of meta-analysis showed that compared with western medicine alone, combination of western medicine and Qishen Yiqi Dripping Pill can further increase the quotient of early diastolic mitral inflow velocity and late diastolic mitral inflow velocity (E/A) in patients with HFpEF [mean difference (MD) = 0.20, 95% CI (0.14, 0.26), p < 0.000 01], decrease the quotient of early diastolic mitral inflow velocity and mitral annular tissue velocity (E/e′) [MD = −2.50, 95% CI (−3.18, −1.82), p < 0.000 01], decrease brain natriuretic peptide (BNP) [MD = −151.83, 95% CI (−245.78, −57.89), p = 0.002], increase cardiac function improvement rate [relative risk (RR) = 1.30, 95% CI (1.11, 1.52), p = 0.001], and increase six-minutes walking distance (6-MWD) [MD = 64.75, 95% CI (22.65, 106.85), p = 0.003]. Four studies reported the occurrence of adverse reactions, among which three studies reported no adverse reactions and one study reported three patients with mild adverse reactions in the intervention group.
Conclusion: Current evidence suggests that Qishen Yiqi Dripping Pill may be effective in the treatment of HFpEF. However, due to the low quality of the included studies, lack of placebo control, large heterogeneity among different studies, and great possibility of publication bias, the results of our review should be evaluated with more prudence, more high-quality clinical studies are needed to verify the conclusion in the future. In addition, the safety of Qishen Yiqi Dripping Pill remains uncertain, further assessment is required in the future.
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INTRODUCTION
Heart failure (HF) is a clinical syndrome of cardiac structural or functional abnormalities which is the final stage of many cardiovascular diseases. The prevention and treatment of HF have achieved significant progress. However, with the developing of medical level, the survival time of the patients with cardiovascular diseases has been prolonged, resulting in the consistently increased incidence of HF (Ponikowski et al., 2016). Formerly, scholars believed that decreased left ventricular ejection fraction (LVEF) is one of the essential requirements for the diagnosis of HF. As the research going, it was found that more than half of the patients with HF were not accompanied by a reduction in LVEF, and the amount of such patients increased year by year (Steinberg et al., 2012). HF was divided into HF with preserves ejection fraction (HFpEF, LVEF > 50%), HF with midrange ejection fraction (HFmrEF, LVEF 40–49%) and HF with reduced ejection fraction (HFrEF, LVEF < 40%) by the European Society of Cardiology (ESC) in 2016 (Ponikowski et al., 2016). Different from the patients with HFrEF, the patients with HFpEF lack specificity in clinical manifestations and auxiliary examinations. Therefore, its clinical recognition rate is low and there is still lack of uniform diagnostic criteria. Statistics suggest that about 1/6 HF patients can not be recognized among the elderly people with exertional dyspnea and most of them are HFpEF patients (Ponikowski et al., 2016). At the same time, patients with HFpEF have poor quality of life, high rehospitalization rates and mortality. Hence, this disease has been a huge threat to human health and brought tremendous burden to our society (Zile et al., 2004; Huang et al., 2017).
In the past, the treatment for HF mainly focused on enhancing myocardial contraction and alleviating symptoms. With the deepening of research, the aim of treatment has turned to how to improve the long-term prognosis of patients. ACEI/ARB (Konstam et al., 2009; Guo and Li, 2016), β-adrenergic receptor blockers (Packer et al., 2001), aldosterone receptor antagonists (Hernandez et al., 2012), ARNI (McMurray et al., 2014) and SGLT-2 (McMurray et al., 2019) have already been proved to enhance the quality of life, as well as reduce hospitalization rates and mortality of HFrEF patients. Unfortunately, the above medicines failed to improve the prognosis of patient with HFpEF (Cleland et al., 2006; Massie et al., 2008; Conraads et al., 2012; Edelmann et al., 2013; Solomon et al., 2019), which means the previous treatment regiments of HFrEF have not been satisfactory for HFpEF patients. Exploring the pathophysiological mechanism and individualized treatment measure will be the main research directions of HFpEF in the future.
Traditional Chinese medicine (TCM) has accumulated a lot experience in the treatment of HF. According to TCM theory, deficiency of yangqi as well as blood stasis (yuxue) and retained fluid (shuiyin) are the main pathogenesis of HF. The treatment principle is to supplement qi and warm yang, activate blood and promote diuresis. For the past few years, some scholars putted forward that the pathogenesis of HFpEF is not exactly the same as HFrEF. Qi deficiency and yuxue were considered as the major pathogenesis of HFpEF. Correspondingly, the treatment principle should be supplementing qi and activating blood (Liu and Xu, 2017). Qishen Yiqi Dripping Pill is a Chinese patent medicine with the function of yiqi and huoxue approved by the National Medical Products Administration of China. It is composed of Astragalus propinquus Schischkin (Huang qi), Salvia miltiorrhiza Bunge (Dan shen), Panax pseudo-ginseng (San qi) and Dalbergia odorifera (Jiang xiang). Numerous clinical studies have demonstrated its effectiveness in the treatment of HF (Wang et al., 2013) and has been recommended for the treatment of HF by “The Consensus of Chinese Experts of Combined TCM and Western Medicine” (Chen et al., 2016). In recent years, some researchers have attempted to conduct clinical studies on the treatment of HFpEF with Qishen Yiqi Dripping Pill and its effectiveness has been preliminarily verified. However, the sample size of these studies is too small to provide convincing evidence. Therefore, we conducted this systematic review and meta-analysis to evaluate the efficacy and safety of Qishen Yiqi Dripping Pill in the treatment of HFpEF aiming to provide more evidence for TCM treatment on this disease.
MATERIALS AND METHODS
This systematic review and meta-analysis followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement and has been registered in PROSPERO (registration number: CRD42020193864).
Database and Search Strategies
We searched the following databases from their inception to May 2020: China National Knowledge Infrastructure (CNKI), Chinese Scientific Journals Database (VIP), Wan-fang Database (wanfang), Chinese Biomedicine Database (CBM), PubMed, Embase, Web of Science, and The Cochrane Library. The retrieval language was restricted to Chinese and English. The searched words including: “Qishen Yiqi”, “Qishen Yiqi dripping pill”, “Qishen Yiqi Diwan”, “heart failure with preserved ejection fraction”, “heart failure with normal ejection fraction”, “ejection fraction preserves heart failure”, “diastolic heart failure”, “diastolic dysfunction”, “preserved cardiac function heart failure”, and “HFpEF”. The search strategy of combining free words with subject words was adopted. We also manually retrieve the references of published reviews to search additional relevant studies.
Inclusion Criteria
Studies meeting the following criteria were included: 1) randomized controlled trials (RCTs); 2) patients were diagnosed with HFpEF based on the ESC, American Heart Association (AHA) or Chinese Society of Cardiology guidelines for HF (Ponikowski et al., 2016; Yancy et al., 2017; Cardiovascular Society Heart failure Group of Chinese Medical Association et al., 2018); 3) the control group received conventional treatment including diuretic, aldosterone receptor antagonist, β-blocker, ACEI, ARB, ivabradine, and drugs that improve myocardial metabolism; 4) the intervention group received conventional treatment combined with Qishen Yiqi Dripping Pill (produced by Tianjin Tianshili Pharmaceutical Co., Ltd., oral administration, 0.5 g at a time, three times a day); 5) the primary outcomes include as follows, 1) the quotient of early diastolic mitral inflow velocity and late diastolic mitral inflow velocity (E/A), 2) the quotient of early diastolic mitral inflow velocity and mitral annular tissue velocity (E/e′); (6) the secondary outcomes include as follows, 1) brain natriuretic peptide (BNP), 2) cardiac function improvement rate (according to “Guiding Principles for Clinical Research of New Chinese Medicines”) (Ministry of health of the people’s republic of China, 2002), 3) six-minutes walking distance (6-MWD).
Exclusion Criteria
Studies meeting the following criteria were excluded: 1) the data is incomplete; 2) case reports, reviews, conference literature, theoretical discussions and experience summaries; 3) the baseline information of patients were inconsistent.
Data Extraction
Two researchers independently screened the retrieved literature according to the inclusion and exclusion criteria. They extracted the data and checked with each other, discussed and solved divergences with the third researcher. Data were extracted including first author name, year of publication, number of patients, gender, average age, intervention measures, treatment duration, outcomes and adverse reactions.
Quality Evaluation
The methodological quality of included studies was assessed according to the “risk of bias” evaluation tool in the Cochrane Handbook. Seven elements will be evaluated: 1) random sequence generation; 2) allocation concealment; 3) blinding of researchers and subjects; 4) blinding of outcome assessors; 5) completeness of outcome data; 6) selective reporting; 7) other bias. All the above were evaluated as “low risk”, “high risk”, or “unclear risk”.
Data Analysis
RevMan 5.3 software was used to perform the statistical analysis. Relative risk (RR) was used for dichotomous variables, mean difference (MD) was used for continuous variables and 95% confidence interval (CI) was calculated for both variables. Heterogeneity will be assessed by the χ2 test and the I2 statistic. If substantial heterogeneity existed (I2 > 50% or p < 0.05), a random effect model was applied; otherwise, a fixed effect model was applied. We also conducted subgroup analysis and sensitivity analysis to explore the sources of heterogeneity and verify the stability of the meta-analysis results. Funnel plots, Egger’s test and Begg’s test were chosen to assess publication bias.
RESULTS
Search Results
A total of 36 studies were retrieved from the above database. Endnote software was used to eliminate 25 duplicate studies. After reading the titles and abstracts, two studies were excluded because they were non-randomized controlled trials. After reading the full texts, one study was excluded because its intervention group used other drugs. Finally, eight studies were included for the systematic review and meta-analysis (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016; He and Yang, 2019; Zhang K. X. et al., 2019; Song, 2020). The screening process is presented in Figure 1.
[image: Figure 1]FIGURE 1 | Flow diagram of literature screening.
Study Characteristics
The eight studies involved a total of 895 patients (452 in intervention group and 443 in control group). The sample size ranged from 80 to 169. The average age ranged from 56.20 to 70.53. The control group received conventional treatment including diuretic, aldosterone receptor antagonist, β-blocker, ACEI and ARB. The intervention group received conventional treatment combined with Qishen Yiqi Dripping Pill (oral administration, 0.5 g at a time, three times a day). The treatment duration ranged from 56 to 180 days. Eight studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016; He and Yang, 2019; Zhang K. X. et al., 2019; Song, 2020) reported the E/A as outcome, three studies (Li, 2014; Qiu, 2016; Song, 2020) reported the E/e′ as outcome, five studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016) reported the BNP as outcome, 5 studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016) reported the cardiac function improvement rate as outcome and 4 studies (Zhang and Li, 2013; Li, 2014; Qiu, 2016; Zhang K. X. et al., 2019) reported the 6-MWD as outcome. Only four included studies reported adverse events (Zhang and Li, 2013; He, 2015; Hu et al., 2015; Zhang K. X. et al., 2019), three of them (Zhang and Li, 2013; He, 2015; Hu et al., 2015) found no adverse events occurred during follow-up and one (Zhang K. X. et al., 2019) reported that three patients in the intervention group developed adverse events. The detailed characteristics of the eight studies were presented in Table 1.
TABLE 1 | Basic characteristics of included studies.
[image: Table 1]Quality Assessment of Included Studies
Only four studies (Zhang and Li, 2013; He and Yang, 2019; Zhang K. X. et al., 2019; Song, 2020) described the randomization method. Three of them (He and Yang, 2019; Zhang K. X. et al., 2019; Song, 2020) used appropriate randomization method (random number table method) and one of them (Zhang and Li, 2013) used inappropriate randomization method (according to the time of admission). None of the eight studies described allocation concealment procedure and blinding. Two studies (Zhang and Li, 2013; Zhang K. X. et al., 2019) reported 15 patients lost to follow-up. All of the 8 studies reported predetermined outcomes, and none reported other biases. The results of quality assessment are presented in Figures 2 and 3.
[image: Figure 2]FIGURE 2 | Risk of bias graph.
[image: Figure 3]FIGURE 3 | Risk of bias summary.
Efficacy Assessment
E/A
Eight studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016; He and Yang, 2019; Zhang K. X. et al., 2019; Song, 2020) reported the E/A as outcome. Due to the high heterogeneity (p < 0.000 01, I2 = 93%), we used a random effect model to analyze the data. The meta-analysis results indicated that combination of western medicine and Qishen Yiqi Dripping Pill can further increase E/A compared with western medicine alone [MD = 0.20, 95% CI (0.14, 0.26), p < 0.000 01] (Figure 4).
[image: Figure 4]FIGURE 4 | Forest plot of E/A.
E/e′
Three studies (Li, 2014; Qiu, 2016; Song, 2020) reported the E/e′ as outcome. Due to the low heterogeneity (p = 0.80, I2 = 0%), we used a fixed effect model to analyze the data. The meta-analysis results indicated that combination of western medicine and Qishen Yiqi Dripping Pill can further decrease E/e′ compared with western medicine alone [MD = −2.50, 95% CI (−3.18, −1.82), p < 0.000 01] (Figure 5).
[image: Figure 5]FIGURE 5 | Forest plot of E/e′.
BNP
Five studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016) reported the BNP as outcome. Due to the high heterogeneity (p < 0.000 01, I2 = 99%), we used a random effect model to analyze the data. The meta-analysis results indicated that combination of western medicine and Qishen Yiqi Dripping Pill can further decrease BNP compared with western medicine alone [MD = −151.83, 95% CI (−245.78, −57.89), p = 0.002] (Figure 6).
[image: Figure 6]FIGURE 6 | Forest plot of BNP.
Cardiac Function Improvement Rate
Five studies (Zhang and Li, 2013; Li, 2014; He, 2015; Hu et al., 2015; Qiu, 2016) reported the cardiac function improvement rate as outcome. Due to the high heterogeneity (p = 0.01, I2 = 69%), we used a random effect model to analyze the data. The meta-analysis results indicated that combination of western medicine and Qishen Yiqi Dripping Pill can further increase cardiac function improvement rate compared with western medicine alone [RR = 1.30, 95% CI (1.11, 1.52), p = 0.001] (Figure 7).
[image: Figure 7]FIGURE 7 | Forest plot of cardiac function improvement rate.
6-MWD
Four studies (Zhang and Li, 2013; Li, 2014; Qiu, 2016; Zhang K. X. et al., 2019) reported the 6-MWD as outcome. Due to the high heterogeneity (p < 0.000 01, I2 = 98%), we used a random effect model to analyze the data. The meta-analysis results indicated that combination of western medicine and Qishen Yiqi Dripping Pill can further increase 6-MWD compared with western medicine alone [MD = 64.75, 95% CI (22.65, 106.85), p = 0.003] (Figure 8).
[image: Figure 8]FIGURE 8 | Forest plot of 6-MWD.
Safety
Only four included studies reported adverse events (Zhang and Li, 2013; He, 2015; Hu et al., 2015; Zhang K. X. et al., 2019). Three of them (Zhang and Li, 2013; He, 2015; Hu et al., 2015) found no adverse events occurred during follow-up and one (Zhang K. X. et al., 2019) reported that three patients in the intervention group developed mild nausea with spontaneous remission. The above results seemed to indicate that the safety of Qishen Yiqi Dripping Pill is good. However, due to the small sample size, more studies are needed to further confirm the safety in the future.
Subgroup Analysis
To explore the sources of heterogeneity, we conducted a subgroup analysis of E/A, BNP, cardiac function improvement rate and 6-MWD, based on treatment duration (more than 4 months or less than 4 months) and average age (more than 65 years old or less than 65 years old). The effect of combination of western medicine and Qishen Yiqi Dripping Pill on these four outcomes was consistent with the results described above in most subgroup. Only in the subgroup analysis of BNP, the negative conclusion was obtained in the subgroup with average age greater than 65 years. However, there is still a downward trend in BNP. We consider that this may be related to the small sample size of this subgroup. If the sample size increases, the conclusion may be reversed. Moreover, the heterogeneity of E/A, BNP and 6-MWD was significantly reduced when subgroup analysis was conducted based on treatment duration. The heterogeneity of cardiac function improvement rate was significantly reduced when subgroup analysis was conducted based on average age. These suggest that treatment duration may be one of the sources of heterogeneity on E/A, BNP and 6-MWD. Meanwhile, average age may be one of the sources of heterogeneity on cardiac function improvement rate. The results of subgroup analysis are presented in Tables 2 and 3 and Supplementary Figures S1–S8.
TABLE 2 | Subgroup analysis based on treatment duration of E/A, BNP, cardiac function improvement rate and 6-MWD.
[image: Table 2]TABLE 3 | Subgroup analysis based on average age of E/A, BNP, cardiac function improvement rate and 6-MWD.
[image: Table 3]Sensitivity Analysis
To verify the stability of meta-analysis results, we conducted a sensitivity analysis for all outcomes by removing the studies one by one, re-performing meta-analysis of the remaining studies and observing whether the results changed significantly. We found that there are no significant changes in heterogeneity and effect size, which indicates that the meta-analysis results are stable.
Publication Bias
We didn’t perform a publication bias assessment because the included studies are less than 10. However, it should be noted that since all included studies were conducted in China and the results were all positive, there is a great possibility of publication bias.
DISCUSSION
Through the systematic review of 895 patients, we found that compared with western alone, combination of Qishen Yiqi Dripping Pill and western medicine could further decrease E/e′ and BNP, increase E/A, cardiac function improvement rate and 6-MWD. In terms of safety, our review results shown that only three patients with mild nausea and no serious adverse events was found. It seems that Qishen Yiqi Dripping Pill is safe. However, it should be noted that only four studies with 217 sample size in total reported adverse events, which was too small to provide strong evidence. Some other clinical studies which are not included found that Qishen Yiqi Dripping Pill had adverse reactions such as decreased blood pressure and heart rate, abnormal liver and kidney function during use (Zhang Y. L. et al., 2019), which did not exist in our included studies. In addition, the description of adverse reactions in the instructions for Qishen Yiqi Dripping Pill is “unclear”, indicating that there is no reliable clinical evidence to support the drug’s safety. Therefore, we consider that the safety of Qishen Yiqi Dripping Pill in the treatment of HFpEF remains uncertain, more clinical studies are needed to confirm it in the future.
It is well known that in small-scale clinical studies, surrogate end-point is often chosen rather than clinical end-point, because the former requires less sample size and observation period than the latter. Especially for some preliminary studies, directly performing large sample and long-term researches to observe clinical end-point may consume resources unnecessarily in the case that lack of enough evidence, and it is often difficult to get positive results. Therefore, we found that all the studies included in this systematic review chose surrogate end-point. It still have certain clinical value, even could not provide direct evidence of prognosis.
The mechanism of HFpEF is closely related to cardiac diastolic dysfunction (Paulus et al., 2007). E/e′ and E/A are the common indicators in evaluating cardiac diastolic function. ESC consensus on the diagnosis of HFpEF has taken E/e′ ≥ 15 as one of the main diagnostic criteria for HFpEF in 2019 (Pieske et al., 2019). Some scholars found that simultaneous detection of E/e′ and E/A can help improve the accuracy of diagnosis and treatment of HFpEF (Mitter et al., 2017). In addition, E/e′ and E/A have been verified to be associated with hospitalization rates, cardiovascular mortality, and all-cause mortality in HFpEF patients (Halley et al., 2011). Therefore, we selected E/e′ and E/A as the main outcomes. Previous studies indicated that western medicine have no significant effect on E/e′ and E/A in HFpEF patients (Xiang et al., 2019). The results of our review showed that Qishen Yiqi Dripping Pill could significantly decrease E/e′, increase E/A, and similar conclusions were obtained in subgroups of different treatment duration and age. This suggests that Qishen Yiqi Dripping Pill may have certain advantages in improving the cardiac diastolic function of HFpEF patients. Moreover, due to the relevance between the prognosis and the two outcomes (E/e′ and E/A), our research results suggest that Qishen Yiqi Dripping Pill may improve the prognosis by decreasing the E/e′ and increasing the E/A of HFpEF patients. However, great heterogeneity in the analysis of E/A should be noticed. Although we successfully reduced heterogeneity in the two subgroups (treatment duration less than 4 months and age less than 65 years) by conducting subgroup analysis based on treatment duration and average age, heterogeneity was still high in other subgroups (treatment duration more than 4 months and age more than 65 years). We considered heterogeneity may come from the impact that various factors such as measuring instruments, methods and personnel have on the E/A. Therefore, we should take a cautious attitude toward the analysis results of this outcome.
BNP, as the most commonly serum marker in the diagnosis and treatment of HF, mainly reflects the degree of ventricular load. A large number of studies have confirmed its value in the diagnosis, differential diagnosis, severity assessment and prognosis assessment of HF (Booth et al., 2014; Roberts et al., 2015). In recent years, with the deepening understanding of the classification of HF, scholars began to turn to the research on the correlation between BNP and different types of HF, and preliminarily proved that BNP is also valuable for guiding the diagnosis and evaluating the prognosis of HFpEF. In 2019, ESC consensus on the diagnosis of HFpEF also took BNP > 80 pg/ml (sinus rhythm) or BNP > 240 pg/ml (atrial fibrillation) as one of the main diagnostic criteria (Paulus et al., 2007). Hamatani's study showed that BNP level before discharge was correlated with hospitalization rate and all-cause mortality of HFpEF patients (Hamatani et al., 2018). The results of our review found that combination of Qishen Yiqi Dripping Pill and western medicine can further decrease the BNP level in patients with HFpEF. However, it should be noticed that we obtained a negative result in subgroup with average age greater than 65 years [MD = −137.21, 95% CI (−327.43, 53.01), p = 0.16]. Nevertheless, BNP was found in a downward trend. Therefore, we think that this result may be related to the small sample size, if the sample size is enlarged, the conclusion might be reversed. Similar to the analysis result of E/A, we also attempted to conduct subgroup analysis to explore the sources of heterogeneity, but heterogeneity was reduced only in subgroup with treatment duration less than 4 months. Since the BNP could be affected by various factors such as age, anemia, infection, renal function and so on, we consider that heterogeneity may derive from these.
Although long-term prognosis is the key to evaluate the effectiveness of drugs, the degree of improvement in clinical symptoms cannot be ignored. Particularly for HFpEF, it is important to alleviate the symptoms and improve the living quality of patients before there is effective way to improve the long-term prognosis. Cardiac function improvement rate and 6-MWD are the most common indicators to evaluate the degree of improvement in clinical symptoms of HF. The results of our review showed that combination of Qishen Yiqi Dripping Pill and western medicine can further increase the cardiac function improvement rate and 6-MWD in HFpEF patients. Meanwhile, similar results were obtained in subgroups of different treatment duration and age. This indicates that Qishen Yiqi Dripping Pill could alleviate the clinical symptoms, improve the grade of cardiac function and living quality of HFpEF patients. We conducted a subgroup analysis of the cardiac function improvement rate based on average age and found that the heterogeneity was significantly reduced in both subgroups with average age greater than 65 years and less than 65 years. This suggests that age may be the main source of heterogeneity. In the subgroup analysis of 6-MWD, we obtained results similar to those of E/A, i.e., there was still considerable heterogeneity in the subgroups of treatment duration more than 4 months and age more than 65 years. We consider that this might be due to the great influence of evaluator subjective factors and measurement errors on 6-MWD.
The pathogenesis of HFpEF is still unclear. Current studies suggest that increased sympathetic excitability can cause cardiac diastolic dysfunction, increase myocardial stiffness by increasing mechanical load of the heart, and activate cardiomyocyte inflammatory response (Rosendorff, 2009). On the one hand, activation of inflammatory response could upregulates the expression of transformed growth factor, promotes myofibroblast production, and thus increases collagen content in the heart, affecting diastolic function (Westermann et al., 2011). On the other hand, it could damage endothelial cell function, thus affecting the interstitial connectin-43 mediated cardiomyocyte coupling mechanism, resulting in reduced bioavailability of nitric oxide (NO), and thereby inhibiting the exogenous cyclic adenosine monophosphate (cGMP) signaling pathway (Vettel et al., 2014), promote endothelium-mesenchymal transformation process (Murdoch et al., 2014), eventually lead to the increase of fibroblast and myofibroblast content, induce ventricular remodeling, and gradually progress to HFpEF. Because ACEI/ARB (Cleland et al., 2006; Massie et al., 2008), β-blocker (Conraads et al., 2012), aldosterone receptor antagonist (Edelmann et al., 2013), ARNI (Solomon et al., 2019) and other drugs used for HFrEF have been proved to be ineffective for HFpEF, in recent years, scholars have begun to seek specific drugs based on the pathophysiological mechanism of HFpEF to achieve treatment goal. Clinical studies on the treatment of HFpEF by inhibiting inflammatory response (Glezeva and Baugh, 2014), increasing bioavailability of NO (Reddy et al., 2017), and inhibiting cGMP degradation (Liu et al., 2017) was carried out, but no breakthrough has been made. More new targeted drugs need to be further explored in the future. In the case that western drugs cannot achieve the expected efficacy of HFpEF through single-target intervention, the multi-target mechanism of Chinese medicine may have certain advantages. Modern pharmacology studies found that the drugs huangqi and danshen (the composition of Qishen Yiqi Dripping Pill) could down-regulate the expression of myocardial cell calcium transport or release protein CaMK II, PKA, NCX1 and RyR2, upregulate the expression of SERCA2a and PLB, thereby improve the function of myocardial cell calcium transients, maintaining myocardial cell calcium homeostasis, and then improve the myocardial diastolic function (Sun et al., 2012; Liu, 2017). The Qishen Yiqi Dripping Pill may reduce inflammation and oxidative stress in HFpEF patients, reduce myocardial stiffness, improve myocardial compliance, and inhibit myocardial cell apoptosis by regulating the IL-17 pathway, TNF pathway, MAPK pathway and GMP-PKG pathway (Zhang et al., 2020). Therefore, Qishen Yiqi Dripping Pill has great advantages and potential in treatment of HFpEF, but its mechanism of action is still not completely clear, which needs further research in the future.
This study is the first to systematically review the efficacy and safety of Qishen Yiqi Dripping Pill in the treatment of HFpEF. There have been three systematic reviews of TCM treatment for HFpEF in the past (Xu et al., 2015; Liu and Xu, 2018; Wang et al., 2018), but none of them strictly defined the treatment time of the included studies. The course of treatment in most of the studies was about 1 month, and some was only 2 weeks. However, HFpEF is a chronic disease, the short-term treatment is often difficult to achieve satisfactory curative effects. At the same time, the outcomes of the above three systematic reviews were relatively small, and among which two did not limit the types of Chinese herbs used in the intervention group (Liu and Xu, 2018; Wang et al., 2018), leading to a large difference in the intervention measures among the included studies, as well as a unreliable conclusions of the meta-analysis. Compared with the above three systematic reviews, our review selected more outcomes, the treatment duration of the included studies was longer and TCM therapies of the intervention group was strictly restricted to only Qishen Yiqi Dripping Pill. It is beneficial to improve the quality of included studies, reduce heterogeneity, and improve the reliability of the meta-analysis results. However, there are still following limitations: Firstly, the overall quality of the included studies is low, the description of random sequence generation procedure, allocation concealment procedure, blinding method and other aspects is not comprehensive, and all of them are small sample studies. These factors affect the credibility of the results to some extent. Secondly, placebos are often used as control treatment in clinical trials. The most common effect of placebo is regulating the autonomic nervous system by affecting patient’s psychological state, thus affecting body’s function. As we have mentioned above, the occurrence of HFpEF is closely related to autonomic nervous system dysfunction, so the placebo effect should be fully considered when evaluating the effectiveness of drug therapy for HFpEF. However, all the included studies in our review did not use placebo control, which made it impossible to fully verify the effectiveness of Qishen Yiqi Dripping Pill and damaged the reliability of our conclusion. Thirdly, the dose of Qishen Yiqi Dripping Pill used in the intervention group was completely consistent, so it is impossible to evaluate the dose-effect relationship of Qishen Yiqi Dripping Pill in the treatment of HFpEF. Fourthly, due to the small number of included studies, it is impossible to evaluate whether there is publication bias. Fifthly, no matter what intervention measures are taken, the ultimate goal is to improve prognosis. The studies included in our review lacks the evaluation of incidence of long-term adverse events, resulting in the influence of Qishen Yiqi Dripping Pill on the prognosis of HFpEF patients cannot be confirmed.
Based on the above discussion, we suggested that the TCM clinical study design in the future should strictly follow the CONSORT (Consolidated Standards of Reporting Trials). The researchers should pay more attention to the long-term prognosis evaluation. At the same time, we expect more large sample, multicentre, long-term randomized and double-blind controlled trials to provide more sufficient evidence for the treatment of HFpEF by Qishen Yiqi Dripping Pill.
CONCLUSION
Current evidence suggests that Qishen Yiqi Dripping Pill may be effective in the treatment of HFpEF. However, due to the low quality of the included studies, lack of placebo control, large heterogeneity among different studies, and great possibility of publication bias, the results of our review should be evaluated with more prudence, more high-quality clinical studies are needed to verify the conclusion in the future. In addition, the safety of Qishen Yiqi Dripping Pill remains uncertain, further assessment is required in the future.
DATA AVAILABILITY STATEMENT
The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/Supplementary Material.
AUTHOR CONTRIBUTIONS
MW proposed the subject and designed the protocol for this systematic review. CW and PC conducted literature screening and data extraction. WS, JH, LS, and JC performed statistical analysis. MW and YS drafted the manuscript. PY and XC inspected all aspects of this systematic review.
FUNDING
This study was supported by the National Natural Science Foundation of China (81973824), the National Administration of Traditional Chinese Medicine: 2019 Project of building evidence based practice capacity for TCM (2019XZZX‐XXG004), the Jiangsu Province Traditional Chinese Medicine Leading Talent Project (SLJ0204), the Jiangsu Administration of Traditional Chinese Medicine (ZD201703), the Priority Academic Program Development of Jiangsu Higher Education Institutions (Integration of Chinese and Western Medicine) and the fifth phase of “Project 333” scientific research project of Jiangsu Province.
Supplementary Material
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2020.626375/full#supplementary-material.
REFERENCES
 Booth, R. A., Hill, S. A., Don-Wauchope, A., Santaguida, P. L., Oremus, M., McKelvie, R., et al. (2014). Performance of BNP and NT-proBNP for diagnosis of heart failure in primary care patients: a systematic review. Heart Fail. Rev. 19, 439–451. doi:10.1007/s10741-014-9445-8
 Cardiovascular Society Heart failure Group of Chinese Medical Association (2018). Heart failure professional committee of Chinese medical doctor association, and editorial committee of Chinese journal of Cardiology Chinese guidelines for the diagnosis and treatment of heart failure 2018. Chin. J. Cardiol. 46, 760–789. doi:10.3760/cma.j.issn.0253-3758.2018.10.004
 Chen, K. J., Wu, Z. G., Zhu, M. J., Mao, J. Y., Xu, H., and Luo, J. (2016). Consensus of TCM and western medicine diagnosis and treatment experts in chronic heart failure. Chin. J. Integr. Tradit. West. Med. 36, 133–141. doi:10.3969/j.issn.1009816x.2016.05.04
 Cleland, J. G., Tendera, M., Adamus, J., Freemantle, N., Polonski, L., and Taylor, J. (2006). The perindopril in elderly people with chronic heart failure (PEP-CHF) study. Eur. Heart J. 27, 2338–2345. doi:10.1093/eurheartj/ehl250
 Conraads, V. M., Metra, M., Kamp, O., De Keulenaer, G. W., Pieske, B., Zamorano, J., et al. (2012). Effects of the long-term administration of nebivolol on the clinical symptoms, exercise capacity, and left ventricular function of patients with diastolic dysfunction: results of the ELANDD study. Eur. J. Heart Fail. 14, 219–225. doi:10.1093/eurjhf/hfr161
 Edelmann, F., Wachter, R., Schmidt, A. G., Kraigher-Krainer, E., Colantonio, C., Kamke, W., et al. (2013). Effect of spironolactone on diastolic function and exercise capacity in patients with heart failure with preserved ejection fraction: the Aldo-DHF randomized controlled trial. J. Am. Med. Assoc. 309, 781–791. doi:10.1001/jama.2013.905
 Glezeva, N., and Baugh, J. A. (2014). Role of inflammation in the pathogenesis of heart failure with preserved ejection fraction and its potential as a therapeutic target. Heart Fail. Rev. 19, 681–694. doi:10.1007/s10741-013-9405-8
 Guo, W. Q., and Li, L. (2016). Angiotensin converting enzyme inhibitors for heart failure with reduced ejection fraction or left ventricular dysfunction: a complementary network meta-analyses. Int. J. Cardiol. 214, 10–12. doi:10.1016/j.ijcard.2016.03.173
 Halley, C. M., Houghtaling, P. L., Khalil, M. K., Thomas, J. D., and Jaber, W. A. (2011). Mortality rate in patients with diastolic dysfunction and normal systolic function. Arch. Intern. Med. 171, 1082–1087. doi:10.1001/archinternmed.2011.244
 Hamatani, Y., Nagai, T., Shiraishi, Y., Kohsaka, S., Nakai, M., Nishimura, K., et al. (2018). Long-term prognostic significance of plasma B-type natriuretic peptide level in patients with acute heart failure with reduced, mid-range, and preserved ejection fractions. Am. J. Cardiol. 121, 731–738. doi:10.1016/j.amjcard.2017.12.012
 He, J. W., and Yang, J. (2019). Effects of Qishen Yiqi Dripping Pill combined with bisoprolol on oxidative stress and cardiac remodeling in diabetic patients with left ventricular ejection fraction preserved heart failure, clinical data of 60 cases are attached. Jiangsu J. Tradit. Chin. Med. 51, 26–28. doi:10.3969/j.issn.1672-397X.2019.10.009
 He, S. L. (2015). Clinical research of qiliqiangxin capsules for patients with heart failure and preserved ejection fraction. J. Baotou. Med. Coll. 31, 43–44. doi:10.16833/j.cnki.jbmc.2015.11.027
 Hernandez, A. F., Mi, X., Hammill, B. G., Hammill, S. C., Heidenreich, P. A., Masoudi, F. A., et al. (2012). Associations between aldosterone antagonist therapy and risks of mortality and readmission among patients with heart failure and reduced ejection fraction. J. Am. Med. Assoc. 308, 2097–2107. doi:10.1001/jama.2012.14795
 Hu, J. H., Chen, S. J., Liu, K., and Zhang, L. (2015). Effect of Qishen Yiqi Pills on left ventricular diastolic function and plasma BNP in patients with diastolic heart failure. China Tradit. Pat. Med. 37, 959–961. doi:10.3969/j.issn.1001-1528.2015.05.007
 Huang, W., Chai, S. C., Lee, S. G. S., MacDonald, M. R., and Leong, K. T. G. (2017). Prognostic factors after index hospitalization for heart failure with preserved ejection fraction. Am. J. Cardiol. 119, 2017–2020. doi:10.1016/j.amjcard.2017.03.032
 Konstam, M. A., Neaton, J. D., Dickstein, K., Drexler, H., Komajda, M., Martinez, F. A., et al. (2009). Effects of high-dose versus low-dose losartan on clinical outcomes in patients with heart failure (HEAAL study): a randomised, double-blind trial. Lancet . 374, 1840–1848. doi:10.1016/S0140-6736(09)61913-9
 Li, Y. (2014). Clinical study with combination of Qishen Yiqi Dripping Pill with trimetazidine in patients in heart failure with preserved ejection fraction. J. Integr. China West Med. Cardiac. Cereb. Vasc. Dis. 12, 557–559. doi:10.3969/j.issn.1672-1349.2014.05.021
 Liu, J. (2017). Study the mechanism of action of yiqihuoxue drugs prevent and cure heart failure with preserved ejection fraction based on calcium homeostasis in cardiomyocytes: [D] ( Beijing University of Traditional Chinese Medicine).
 Liu, J., and Xu, H. (2018). Clinical efficacy and safety of supplementing qi and activating blood therapy for heart failure with preserving ejection fraction and qi deficiency and blood stasis syndrome: a meta-analysis. J. Integr. China West Med. Cardiac. Cereb. Vasc. Dis. 16, 1476–1480. doi:10.12102/j.issn.1672-1349.2018.11.002
 Liu, J., and Xu, H. (2017). Discussed the prevention and treatment of heart failure with preserved ejection fraction by Traditional Chinese medicine from the theory of qi and blood. J. Integr. China West Med. Cardiac. Cereb. Vasc. Dis. 15, 2210–2213. doi:10.3969/j.issn.1672-1349.2017.17.041
 Liu, L. C., Hummel, Y. M., van der Meer, P., Berger, R. M., Damman, K., van Veldhuisen, D. J., et al. (2017). Effects of sildenafil on cardiac structure and function, cardiopulmonary exercise testing and health-related quality of life measures in heart failure patients with preserved ejection fraction and pulmonary hypertension. Eur. J. Heart Fail. 19, 116–125. doi:10.1002/ejhf.662
 Massie, B. M., Carson, P. E., McMurray, J. J., Komajda, M., McKelvie, R., Zile, M. R., et al. (2008). Irbesartan in patients with heart failure and preserved ejection fraction. N. Engl. J. Med. 359, 2456–2467. doi:10.1056/NEJMoa0805450
 McMurray, J. J., Packer, M., Desai, A. S., Gong, J., Lefkowitz, M. P., Rizkala, A. R., et al. (2014). Angiotensin-neprilysin inhibition versus enalapril in heart failure. N. Engl. J. Med. 371, 993–1004. doi:10.1056/NEJMoa1409077
 McMurray, J. J. V., Solomon, S. D., Inzucchi, S. E., Køber, L., Kosiborod, M. N., Martinez, F. A., et al. (2019). Dapagliflozin in patients with heart failure and reduced ejection fraction. N. Engl. J. Med. 381, 1995–2008. doi:10.1056/NEJMoa1911303
 Ministry of Health of the People’s Republic of China (2002). Guiding principles for clinical research of new Chinese medicines (trial implementation). Beijing: China Medical Science and Technology. Press, 77–84.
 Mitter, S. S., Shah, S. J., and Thomas, J. D. (2017). A test in context: E/A and E/e′ to assess diastolic dysfunction and LV filling pressure. J. Am. Coll. Cardiol. 69, 1451–1464. doi:10.1016/j.jacc.2016.12.037
 Murdoch, C. E., Chaubey, S., Zeng, L., Yu, B., Ivetic, A., Walker, S. J., et al. (2014). Endothelial NADPH oxidase-2 promotes interstitial cardiac fibrosis and diastolic dysfunction through proinflammatory effects and endothelial-mesenchymal transition. J. Am. Coll. Cardiol. 63, 2734–2741. doi:10.1016/j.jacc.2014.02.572
 Packer, M., Coats, A. J., Fowler, M. B., Katus, H. A., Krum, H., Mohacsi, P., et al. (2001). Effect of carvedilol on survival in severe chronic heart failure. N. Engl. J. Med. 344, 1651–1658. doi:10.1056/NEJM200105313442201
 Paulus, W. J., Tschöpe, C., Sanderson, J. E., Rusconi, C., Flachskampf, F. A., Rademakers, F. E., et al. (2007). How to diagnose diastolic heart failure: a consensus statement on the diagnosis of heart failure with normal left ventricular ejection fraction by the heart failure and echocardiography associations of the European Society of Cardiology. Eur. Heart J. 28, 2539–2550. doi:10.1093/eurheartj/ehm037
 Pieske, B., Tschöpe, C., de Boer, R. A., Fraser, A. G., Anker, S. D., Donal, E., et al. (2019). How to diagnose heart failure with preserved ejection fraction: the HFA-PEFF diagnostic algorithm: a consensus recommendation from the Heart Failure Association (HFA) of the European Society of Cardiology (ESC). Eur. Heart J. 40, 3297–3317. doi:10.1093/eurheartj/ehz641
 Ponikowski, P., Voors, A. A., Anker, S. D., Bueno, H., Cleland, J. G., Coats, A. J., et al. (2016). 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: the Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC)Developed with the special contribution of the Heart Failure Association (HFA) of the ESC. Eur. Heart J. 37, 2129–2200. doi:10.1093/eurheartj/ehw128
 Qiu, Y. H. (2016). Effect analysis of Qishen Yiqi Dropping Pills combined with left ventricular ejection fraction retention heart failure. China Health Nutr. 26, 240.
 Reddy, Y. N. V., Lewis, G. D., Shah, S. J., LeWinter, M., Semigran, M., Davila-Roman, V. G., et al. (2017). INDIE-HFpEF (inorganic nitrite delivery to improve exercise capacity in heart failure with preserved ejection fraction): rationale and design. Circ. Heart Fail . 10, e003862. doi:10.1161/CIRCHEARTFAILURE.117.003862
 Roberts, E., Ludman, A. J., Dworzynski, K., Al-Mohammad, A., Cowie, M. R., McMurray, J. J., et al. (2015). The diagnostic accuracy of the natriuretic peptides in heart failure: systematic review and diagnostic meta-analysis in the acute care setting. BMJ 350, h910. doi:10.1136/bmj.h910
 Rosendorff, C. (2009). The chicken and the egg: sympathetic nervous system activity and left ventricular diastolic dysfunction. Hypertension . 53, 108–109. doi:10.1161/HYPERTENSIONAHA.108.126177
 Solomon, S. D., McMurray, J. J. V., Anand, I. S., Ge, J., Lam, C. S. P., Maggioni, A. P., et al. (2019). Angiotensin-neprilysin inhibition in heart failure with preserved ejection fraction. N. Engl. J. Med. 381, 1609–1620. doi:10.1056/NEJMoa1908655
 Song, S. Y. (2020). Effects of Qishen Yiqi Dropping Pills combined with nikedil on serum NT-proBNP, hs-CRP, Hcy and CysC in patients with heart failure with preserved ejection fraction after emergency PCI. J. Mod. Int. Tradit. Chin West Med. 29, 514–518. doi:10.3969/j.issn.1008-8849.2020.05.014
 Steinberg, B. A., Zhao, X., Heidenreich, P. A., Peterson, E. D., Bhatt, D. L., Cannon, C. P., et al. (2012). Trends in patients hospitalized with heart failure and preserved left ventricular ejection fraction: prevalence, therapies, and outcomes. Circulation . 126, 65–75. doi:10.1161/CIRCULATIONAHA.111.080770
 Sun, Y. N., Nong, Y. B., and Lin, Q. (2012). Effects of raidx astragali and radix salviae miltiorrhizae on calcium transient in sarcoplasmic reticulum of cardiac hypertrophy. Chin. J. Tradit. Chin. Med. Pharm. 27, 178–183.
 Vettel, C., Lämmle, S., Ewens, S., Cervirgen, C., Emons, J., Ongherth, A., et al. (2014). PDE2-mediated cAMP hydrolysis accelerates cardiac fibroblast to myofibroblast conversion and is antagonized by exogenous activation of cGMP signaling pathways. Am. J. Physiol. Heart Circ. Physiol. 306, H1246–H1252. doi:10.1152/ajpheart.00852.2013
 Wang, J., Yang, R., Zhang, F., Jia, C., Wang, P., Liu, J., et al. (2018). The effect of Chinese herbal medicine on quality of life and exercise tolerance in heart failure with preserved ejection fraction: a systematic review and meta-analysis of randomized controlled trials. Front. Physiol. 9, 1420. doi:10.3389/fphys.2018.01420
 Wang, S. H., Mao, J. Y., Hou, Y. Z., Wang, J. Y., Wang, X. L., and Li, Z. J. (2013). [Routine western medicine treatment plus qishen yiqi dripping pill for treating patients with chronic heart failure: a systematic review of randomized control trials]. Zhongguo Zhong Xi Yi Jie He Za Zhi . 33, 1468–1475 [in Chinese, with English summary]. doi:10.7661/CJIM.2013.11.1468
 Westermann, D., Lindner, D., Kasner, M., Zietsch, C., Savvatis, K., Escher, F., et al. (2011). Cardiac inflammation contributes to changes in the extracellular matrix in patients with heart failure and normal ejection fraction. Circ. Heart Fail. 4, 44–52. doi:10.1161/CIRCHEARTFAILURE.109.931451
 Xiang, Y., Shi, W., Li, Z., Yang, Y., Wang, S. Y., Xiang, R., et al. (2019). Efficacy and safety of spironolactone in the heart failure with mid-range ejection fraction and heart failure with preserved ejection fraction: a meta-analysis of randomized clinical trials. Medicine . 98, e14967. doi:10.1097/MD.0000000000014967
 Xu, Q., Liu, H. J., and Liu, X. H. (2015). Meta-analysis of the effect of qiliqiangxin capsules for patients with heart failure and preserved ejection fraction. J. Difficult Dis. 14, 898–901. doi:10.3969/j.issn.1671-6450.2015.09.006
 Yancy, C. W., Jessup, M., Bozkurt, B., Butler, J., Casey, D. E., Colvin, M. M., et al. (2017). 2017 ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for the management of heart failure: a report of the American college of Cardiology/American heart association task force on clinical Practice guidelines and the heart failure society of America. Circulation . 136, e137–e161. doi:10.1161/CIR.0000000000000509
 Zhang, J., Lai, R. M., Ju, J. Q., Chen, Z., and Xu, H. (2020). Network pharmacological research of Qishen Yiqi Dropping Pills in the treatment of heart failure with preserved ejection fraction. Chin. Herald Med. 17, 21–24.
 Zhang, J. L., and Li, Q. E. (2013). Effect of Qishen Yiqi Dropping Pills on plasma natriuretic peptide and cardiac function in patients with diastolic heart failure. J. Media Pract. 29, 132–134. doi:10.3969/j.issn.1006-5725.2013.01.058
 Zhang, K. X., Geng, W., Jiang, Y. M., Wang, X. S., and Hou, X. N. (2019). Effect of Qishenyiqi Dropping Pill on heart failure with preserved ejection fraction. Clin. Focus . 34, 995–998. doi:10.3969/j.issn.1004-583X.2019.11.007
 Zhang, Y. L., Wang, J., Li, Y., Zhao, H. H., Liu, J. J., and Wang, W. (2019). Meta-analysis for Qishen Yiqi Dropping Pills in treatment of chronic heart failure with syndrome of qi deficiency and blood stasis. Chin. J. Exp. Tradit. Med. Formulae . 25, 162–169. doi:10.13422/j.cnki.syfjx.20191447
 Zile, M. R., Baicu, C. F., and Gaasch, W. H. (2004). Diastolic heart failure–abnormalities in active relaxation and passive stiffness of the left ventricle. N. Engl. J. Med. 350, 1953–1959. doi:10.1056/NEJMoa032566
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 © 2021 Wang, Shan, Wu, Cao, Sun, Han, Shen, Chen, Yu and Chen. 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-11-626375-g005.gif





OPS/images/fphar-11-626375-g006.gif





OPS/images/fphar-11-626375-g003.gif
swa 100
(50 Bupods) Busodos s

(590 uonune) rep sscaino s

(50 uompoioR) wowsosse owno 0 BUpUG
(o2 sy pouossad pus edorued o Bupune
[ T e ———

[T e ———

e(oe00006
L ® e e 0
LICICICICICICIC )
® ® 8 eles
slees|ee e
LILICCIC 000
MUIRRIRICIOI]
iiiizadi:






OPS/images/fphar-11-626375-g004.gif





OPS/images/fphar-11-626375-t001.jpg
Study

He (2015)
He and Yang
(2019)

Hu et al. (2015)

Li (2014)
Qiu, (2016)

Song (2020)

Zhang and Li
(2013)

Zhang et al.
(2019a)

Sample  Age (years)  Sex Intervention measures
size MF
e e vc 1 c
40/40 56.20 48/32  D+ACEl or ARB+ARA+B+QSYQ D+ACE! or
05gtid ARB+ARA+p
60/60 I: I D+ACElor D+ACEI
6140621 3822 ARB+p+QSYQ 05 g tid or ARB+B
[l c
6221+743  36/24
40/40 I: I D+ACElor D+ACEI
67.10+520 15/25 ARB+p+QSYQ0.5g tid or ARB+f
[ c
6620610 17/23
4040  6230:860 —  D+ACElor D+ACEI
ARB+$+QSYQ 0.5 g tid or ARB+
80/80  6340+970 —  D+ACElor D+ACEI
ARB+$+QSYQ 0.5 g tid or ARB+
55/55 I: I D+ACElor D+ACEI
6360+920 31/24 ARB+p+QSYQ 05 g tid or ARB+
c: c
64.80 £ 890  30/25
49/47 —  D+ACEIor D+ACEI
67.00 + 6.00 ARB+$+QSYQ 0.5 g tid or ARB+
c:
68.00 + 8.00
88/81 —  ACEHor ACE! or
7053 + 528 ARB+ARA+B+QSYQ0.5gtid  ARB+ARA+H
©:

70.12 + 6.98

Treatment duration
(days)

180

56

56

180

180

Outcomes

[olelo)

[elelo)

[elelelolo]

[ololelolo)

[0le)

[alelolo]

[0l6)

Adverse
events

None

Not reported

None

Not reported

Not reported

Not reported

None

Nausea

|, intervention group; C, control group; M, male; F, female; D, diuretic; ARA, aldosterone receptor antagonist; §, f-blocker; QSYQ, Qishen Yiqi Dripping Pill: ® E/A; @ E/e'; @ BNP; ®
cardiac function improvement rate; ® 6-MWD.





OPS/images/fphar-11-626375-g007.gif





OPS/images/fphar-11-626375-g008.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Efficacy and Safety of Qishen Yiqi Dripping Pill for Heart Failure With Preserved Ejection Fraction: A Systematic Review and Meta-Analysis		Introduction

		Materials and Methods		Database and Search Strategies

		Inclusion Criteria

		Exclusion Criteria

		Data Extraction

		Quality Evaluation

		Data Analysis





		Results		Search Results

		Study Characteristics

		Quality Assessment of Included Studies

		Efficacy Assessment

		Safety

		Subgroup Analysis

		Sensitivity Analysis

		Publication Bias





		Discussion

		Conclusion

		Data Availability Statement

		Author Contributions

		Funding

		Supplementary Material

		References









OPS/images/cover.jpg
‘ frontiers
in Pharmacology

Efficacy and Safety of Qishen Yiqi
Dripping Pill for Heart Failure With
Preserved Ejection Fraction: A
Systematic Review and Meta-
Analysis





OPS/images/fphar-11-626375-g001.gif
.4
nnnnnn






OPS/images/fphar-11-626375-g002.gif





OPS/images/fphar-11-626375-t003.jpg
Outcome Treatment duration
E/A more than 65 years old
less than 65 years old
BNP more than 65 years old
less than 65 years old
CFIR more than 65 years old
less than 65 years old
6-MWD more than 65 years old

less than 65 years old

CFIR, cardiac function improvement rate.

(SRRSO

MD/RR
(95%Cl)

0.16 (0.06, 0.26)
0.23 (0.14,032)
-137.21 (-327.43, 53.01)
-137.98 (-213.66, -62.31)
1.15 (103, 1.27)
1.49 (128, 1.73)
2561 (3.99, 47.23)
105.10 (94.64, 115.56)

12 (%)

97
74
99
97

38
88

3.19
5.26
1.41
357
262
519
232
19.69

0.001
<0.00001
0.16
0.0004
0.009
<0.00001
0.02
<0.00001





OPS/images/fphar-11-626375-t002.jpg
Outcome

E/A

BNP

CFIR

6-MWD

Treatment duration

more than 4 months
less than 4 months
more than 4 months
less than 4 months
more than 4 months
less than 4 months
more than 4 months
less than 4 months

CFIR, cardiac function improvement rate.

(SRR CRERN

MD/RR
(95%Cl)

020 (0.06, 0.34)
0.20 (0.15, 0.24)
-342.45 (-565.66, ~119.24)
-40.71 (-50.27, ~31.16)
117 (1.03,1.32)
1.42(1.10, 1.83)
2561 (3.99, 47.23)
105.10 (94.64, 115.56)

17 (%)

o8BBo8IY

2.76
8.30
3.01

8.35
2.46
2.70
232
19.69

0.006
<0.00001
0.003
<0.00001
0.01
0.007
0.02
<0.00001









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Materials





