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Abstract

To explore the clinical value and potential risk of Qiligiangxin Capsule, we designed a systematic
review and meta-analysis on randomized controlled trials (RCTs), targeting patients diagnosed with
both chronic heart failure and coronary artery disease. Our search included eight commonly used
databases, focusing on studies that assessed the effectiveness of Qiligiangxin Capsule and
guideline-directed medical therapy for patients whose condition was chronic heart failure
complicated by coronary artery disease. We conducted the meta-analysis employing the meta and
metafor packages running under R 4.5.3, whereas the risk of bias was assessed using the Cochrane
Risk of Bias 2 (RoB 2) tool. After systematic screening procedure, we included 17 studies,
involving 2000 eligible patients. The results showed that Qiligiangxin Capsule combination
treatment reduced the occurrences of the primary outcome [RR=0.38,95%CI (0.23,0.63)], left
ventricular ejection fraction (LVEF) [MD=5.39,95%CI (4.62,6.16)], left ventricular end-diastolic
diameter (LVEDD) [MD=-4.86,95% CI(-6.20,-3.51)], N-terminal B-type natriuretic peptide
precursor (NT-proBNP) levels [SMD = -0.82, 95% CI (-0.97, -0.67)], the 6-minute walk test
distance (6MWD) [MD=39.05,95%CI(19.90,58.20)], and the clinical efficacy [RR = 1.20, 95% CI
(1.14, 1.25)] were also significantly improved. As for the safety evaluation, the incidence of adverse
events was not found to differ meaningfully [RR = 0.95, 95% CI (0.60, 1.50) ]. The combination
of Qiligiangxin Capsule and guideline-directed medical therapy can safely and effectively improve
the heart failure rehospitalization and all-cause mortality in patients with chronic heart failure
complicated by coronary artery disease, improve cardiac performance, increase physical capacity.
However, further large sample trials are required to confirm the results.

49



Advances in World Medical Research, 2026, 2(3), 49-77 ‘@‘
https://doi.org/10.71204/y50qbv78 Cscrovar

Keywords: Qiligiangxin Capsule; Chronic Heart Failure; Coronary Artery Disease; Meta-Analysis

1. Introduction

Heart failure (HF) (McDonagh et al., 2021) is widely recognized as a complex, end-stage
cardiovascular syndrome. Recent epidemiological data indicates approximately 60 million people
worldwide live with HF, with a rapidly increasing prevalence driven by population aging and
improved survival following acute cardiovascular events (Bozkurt et al., 2025). Among the diverse
etiologies of HF, coronary artery disease (CAD) ranks as the most frequent cause, being responsible
for over half of all HF cases in many regions (Chinese Society of Cardiology et al., 2024). The
coexistence of HF and CAD creates a synergistic pathophysiological burden, significantly
exacerbating clinical symptoms and increasing a greater all-cause mortality risk than either condition
alone (Yan et al., 2020).

In modern clinical management, the pharmacological approach to chronic heart failure (CHF) is
anchored in guideline-directed medical therapy (GDMT), often referred to as the foundational
quadruple therapy (McDonagh et al., 2023), while concomitant CAD is primarily managed with
antiplatelet agents and lipid-lowering medications (McDonagh et al., 2021). Although these
conventional therapies have demonstrated substantial efficacy in reducing mortality and improving
cardiac function parameters, they exhibit notable limitations. Significant numbers of patients still
have residual risks, recurrent hospitalizations, and inadequate improvements in long-term quality of
life (Fiuzat et al., 2020).

Traditional Chinese Medicine (TCM) has garnered growing recognition for its unique, multi-target
therapeutic profile in the management of cardiovascular diseases. Qiligiangxin capsule, a well-
established TCM formulation and formulated with 11 medicinal botanicals, has been included in
national HF guidelines in China and has demonstrated promising cardioprotective effects, including

reducing myocardial fibrosis and modulating neurohormonal activation (Cheang et al., 2024).

In the last decade, a large number of small-sample randomized controlled studies (RCTs) have
been carried out, aimed to assessing the therapeutic benefits and safety of Qiligiangxin capsule for
CHF complicated by CAD. Preliminary evidence suggested that Qiligiangxin Capsule, when added
to conventional pharmacotherapy, may improve LVEF, reduced NT-proBNP levels, enhance
physical capacity (e.g., 6-minute walk distance), and potentially lower rehospitalization rates.
Notably, the recent landmark QUEST trial (Qiligiangxin in Heart Failure: Assessment of Reduction
in Mortality) provided robust evidence that Qiligiangxin Capsule significantly reduced the composite
risk of cardiovascular death and HF hospitalization in patients with reduced ejection fraction (Cheang
et al., 2024). Despite these encouraging findings, comprehensive and rigorous systematic evaluations
specifically targeting the subpopulation of CHF patients with concomitant CAD remain scarce. To
address this critical lack of evidence, we performed a meta-analysis of trials examining Qiligiangxin
Capsule in patients with CHF complicated by CAD, comprehensively and systematically evaluating
its efficacy and safety.
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2. Materials and Methods

We designed and executed this systematic review under Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021). Prospective registration
in PROSPERO (ID number: 420251236471) and the completed PRISMA checklist is available in the
Supplementary Materials (Table S1).

2.1. Eligibility Criteria

Studies were deemed eligible for inclusion if they satisfied all of the following conditions: (1) Adult
patients with definite CHF and coexisting CAD, and whose HF symptom severity ranged from New
York Heart Association (NYHA) class II to IV, irrespective of on age, sex, geographic region, or
disease duration. (ii) Qiligiangxin Capsule (4 capsules [1.2 g] per dose, three times daily)
administered in combination with standard treatment for at least 12 weeks. (iii) Standard treatment
alone or with placebo. Standard treatment included lipid-lowering therapy, vasodilators, antiplatelet
agents, angiotensin-converting enzyme inhibitors (ACEI)/angiotensin receptor blockers
(ARB)/angiotensin receptor-neprilysin inhibitors (ARNI), beta-blockers, mineralocorticoid receptor
antagonists (MRA), and sodium-glucose cotransporter-2 inhibitors (SGLT2i). (iv) Reporting
outcomes of interest.The primary outcome was the composite of HF rehospitalization or all-cause
mortality. Secondary outcomes included left ventricular ejection fraction (LVEF), left ventricular
end-diastolic dimension (LVEDD), N-terminal pro-B-type natriuretic peptide (NT-proBNP), 6-
minute walk test distance (6MWD), clinical response rate (defined as improvement in NYHA
functional class by >2 levels or achievement of class I as effective; no change or deterioration in
NYHA functional class as ineffective), (Haijing and Zhigang, 2022) and the incidence of adverse
events. (v) RCTs were eligible, irrespective of language (Chinese or English). Studies metting
the following criteria have been excluded: (i) obviously erroneous information, duplicate publication;
(i1) lack of recognized diagnostic criteria and established guidelines, rendering definitive diagnosis of
CHF or CAD uncertain; (iii) concomitant use of other traditional Chinese medicine preparations in
addition to the specified proprietary Chinese medicine during the treatment period; or (iv) .treatment
duration <12 weeks.

2.2. Search Strategy

An extensive search was carried out in China (CNKI, VIP, Wanfang, and SinoMed) and English
(PubMed, Web of Science, Embase, and Cochrane Library) databases, for all records published up to
November 30, 2025. The search terms included heart failure, coronary disease, qiligiangxin, and RCT.

Table S2 contains a full account of the search strategies.
2.3. Literature Selection and Data Extraction

Reference management was facilitated by EndNote 21, and duplicate citations were excluded
before screening. Two reviewers (W.K.J., X.J.H.) independently conducted a three-phase screening
and data extraction process: (i) preliminary screening the title and abstract to eliminate duplicates and
studies irrelevant to the research topic; (ii) full-text review of candidate studies using eligibility
criteria; and (iii) standardized data extraction with independent cross-verification between reviewers.

The extracted data elements included the first author's name, year, baseline patient characteristics
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(sample size, sex distribution, mean age), intervention and comparison details, outcomes and

randomization method. Disagreements were resolved by discussion or third-reviewer adjudication.
2.4. Risk of Bias Assessment

Methodological quality was evaluated in the Cochrane RoB 2 tool (Sterne et al., 2019). Each
domain was rated as low risk, some concerns, or high risk. Disagreements were resolved by

discussion or third-reviewer adjudication.
2.5. Statistical Analysis

Meta-analyses were performed using R software (version 4.5.3). Given the anticipated clinical and
methodological heterogeneity, random-effects models with 95% confidence intervals estimated using
the Hartung—Knapp—Sidik—Jonkman method were employed for all pooled estimates. Treatment
effects on dichotomous outcomes were expressed as relative risk (RR). Mean difference (MD) and
standardized mean difference (SMD) for continuous outcomes.Two-sided P < 0.05 was significant.
Heterogeneity was quantified using Cochran's Q and I? (7> for variance), with I? > 50% and Q P <
0.10 defining significance.Subgroup analyses found heterogeneity sources. Sensitivity used leave-
one-out and fixed-effect replacement. Publication bias was evaluated via funnel plots and Egger's test.
A two-sided p<0.05 on Egger's test, in conjunction with significant funnel plot asymmetry, was
considered indicative of potential publication bias. Trim-and-fill was applied when bias was detected
(Duval and Tweedie, 2000).

3. Results
3.1. Literature Search and Study Selection

The search output 615 records, 304 duplicates were removed. The remaining 311 were screened
by title and abstract, with 205 excluded as irrelevant. Full-text review of 106 articles against eligibility
criteria yielded 17 included studies. Figure 1 provides the PRISMA 2020 flow chart.

3.2. Characteristics of Included Studies

Seventeen RCTs with 2000 participants were included, equally divided between Qiligiangxin
Capsule (n = 1,000) and standard therapy (n = 1,000) (Boying et al., 2022; Changqing et al., 2021;
Danmei and Zhengjian, 2017; Hua, 2017; Jiang, 2019; Jiaqi et al., 2025; Jinhua, 2019; Jinyu et al.,
2020; Meijuan et al., 2024; Ronglai, 2020; Shige et al., 2024; Shisheng et al., 2020; Wang and Zhang,
2024; Xiling, 2020; Xinhua et al., 2014; Yaoqi et al., 2020; Yuxian et al., 2021) . The trials enrolled a
minimum of 60 and a maximum of 236 participants, and treatment duration varied between 12 weeks
and 6 months. Of the 17 studies, only one study employed placebo control (Changqing et al., 2021).
All eligible studies reported comparable baseline characteristics between groups. Table 1 contains the

baseline characteristics of the included studies.
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Figurel. PRISMA 2020 flow diagram of the study selection process
Table 1. Baseline characteristics of included studies
Study Sample | Male/Female (n) Mean Age(years) Randomization
T/C T C T C Method
Chen XH 2014 30/30 17/13 16/14 63+ 10 62=+11 Random allocation
Yao DM 2017 43/43 26/17 23/20 65.84 £9.51 65.24 £9.06 Random allocation
Wang H 2017 63/62 40/23 42/20 63.1+£10.3 62.4+10.2 Random allocation
YulJ 2019 41/41 22/19 23/18 69.56 +3.85 70.54 £3.83 Random number table
Guo JH 2019 51/51 29/22 30/21 61.84 £5.03 61.13 £5.22 Random number table
Chen YQ 2020 51/51 33/18 31/20 63.16 £11.57 62.85+11.73 | Random number table
Song JY 2020 83/84 45/38 48/36 63.12+7.41 62.25+7.65 Simple randomization
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Guo SS 2020 34/34 21/13 20/14 72.19 +£4.53 71.84 +4.35 Random number table
Yang RL 2020 39/39 15/24 16/23 64.1+12.2 63.611.2 Random allocation
Zhao XL 2020 85/85 45/40 43/42 72.6+2.3 73.5+£2.8 Random allocation
Chen YX 2021 116/116 | 63/53 61/55 58.35+6.62 57.26+7.05 Random number table
Xia CQ 2021 47/47 36/11 34/13 69.03 + 6.84 68.12 +£6.91 Random number table
Qin BY 2022 43/43 23/20 25/18 64.61 +4.68 64.58 +4.69 Randomized envelope
Li SG 2024 40/40 21/19 24/16 63.83 £6.14 62.97 £5.68 Random allocation

Qi MJ 2024 37/37 31/6 28/9 60.46 = 8.45 61.65+9.99 Random number table
Wang LJ 2024 79/79 38/41 39/40 59.48 £9.77 59.42+9.72 Simple randomization
Huo JQ 2025 118/118 | 74/44 77/41 63.88 +7.69 63.57+7.17 Simple randomization

Note: T, treatment group (Qiligiangxin Capsule); C, control group; QLQX, Qiligiangxin Capsule. (D Primary
composite outcome (heart failure rehospitalization or all-cause mortality); @ LVEF; @) LVEDD; @ NT-proBNP;

® 6MWD; ©) clinical response rate; (D) incidence of adverse events.

Table 1. Baseline characteristics of included studies (cont.)

Intervention Treatment
Study . Outcome
duration
T C
Chen XH | gtandard therapy + QLQX Standard therapy 6 months OOB®
2014
Yao DM | giandard therapy + QLQX Standard therapy 3 months @
2017
Wang  H | gandard therapy + QLQX Standard therapy 6 months @e®®E
2017
Yu72019 | Standard  therapy  (bisoprolol | Standard therapy | 3 1 onths 2@B@
fumarate) + QLQX (bisoprolol fumarate)
Guo JH | Standard therapy (trimetazidine) + | Standard therapy | 3 1 nths 266
2019 QLQX (trimetazidine)
Chen YQ | gtandard therapy + QLQX Standard therapy 6 months @6
2020 ®
Song JY | Standard therapy (milrinone) + | Standard therapy | 3 . nths @@D®
2020 QLQX (milrinone) ®
Guo SS | Standard therapy (trimetazidine) + | Standard therapy | |5 weeks ®
2020 QLQX (trimetazidine)
Yang RL | gandard therapy + QLQX Standard therapy 3 months OBG®
2020
Zhao XL | Standard therapy (trimetazidine) + | Standard therapy | 3 1 onths ®
2020 QLQX (trimetazidine)
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Chen YX | standard therapy + QLQX Standard therapy 3 months @®3®
2021
Xia  CQ | standard therapy + QLQX Standard therapy + placebo | 12 weeks ©BWE
2021 ©®©®
Qin  BY | Standard therapy (trimetazidine) + | Standard therapy | 15 weeks @B@®
2022 QLQX (trimetazidine) @
Li SG | Standard therapy | Standard therapy | 3 .\ onths @B
2024 (sacubitril/valsartan) + QLQX (sacubitril/valsartan)
Qi MJ | Standard therapy (dapagliflozin) + | Standard therapy | 3 o ihe ®
2024 QLQX (dapagliflozin)
Wang LJ | Standard therapy (trimetazidine) + | Standard therapy | ¢ 1 onihs @B@®
2024 QLQX (trimetazidine) ®@
Huo JQ | Standard therapy | Standard therapy | 15 weeks @B
2025 (sacubitril/valsartan) + QLQX (sacubitril/valsartan) ®

Note: T, treatment group (Qiligiangxin Capsule); C, control group; QLQX, Qiligiangxin Capsule. (D Primary
composite outcome (heart failure rehospitalization or all-cause mortality); @ LVEF; (3) LVEDD; @ NT-proBNP;
® 6MWD; ©) clinical response rate; (7) incidence of adverse events.

3.3. Methodological Quality Assessment

Each of the 17 studies were published as journal articles (Boying et al., 2022; Changqing et al.,
2021; Danmei and Zhengjian, 2017; Hua, 2017; Jiang, 2019; Jiaqi et al., 2025; Jinhua, 2019; Jinyu et
al., 2020; Meijuan et al., 2024; Ronglai, 2020; Shige et al., 2024; Shisheng et al., 2020; Wang and
Zhang, 2024; Xiling, 2020; Xinhua et al., 2014; Yaoqi et al., 2020; Yuxian et al., 2021). For the
randomization process, three studies (Jiaqi et al., 2025; Jinyu et al., 2020; Wang and Zhang, 2024)
employed simple randomization, one (Boying et al., 2022) used a sealed envelope method, seven
studies (Changqing et al., 2021; Jiang, 2019; Jinhua, 2019; Meijuan et al., 2024; Shisheng et al., 2020;
Yaoqi et al., 2020; Yuxian et al., 2021) utilized a random number table to generate the allocation
sequence, and all of these trials were rated at low risk; six studies merely stated that randomization
was performed without specifying the method and were judged as some concerns (Danmei and
Zhengjian, 2017; Hua, 2017; Ronglai, 2020; Shige et al., 2024; Xiling, 2020; Xinhua et al., 2014).
Baseline characteristics were generally comparable across all included studies. Regarding deviations
from intended interventions, one placebo-controlled trial was assessed as low risk (Changqing et al.,
2021); the other 16 trials (non-placebo, unblinded) were high risk. For missing outcome data, no
patient attrition or data loss occurred in any study, and they were classified as low risk. For
measurement of the outcome, two studies (Ronglai, 2020; Xinhua et al., 2014) incorporated
subjective endpoints without explicit assessor blinding and were classified as some concerns; the
remaining studies employed objective outcome measurement criteria and were judged as low risk.
For selection of the reported result, none of the reports referred to a prespecified protocol, and all
were rated as some concerns. Figures S1 and S2 present the detailed outcomes of the bias assessment

results.
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3.4. Meta-Analysis Results
3.4.1. Primary Outcome

Two studies (Ronglai, 2020; Xinhua et al., 2014) reported the primary composite endpoint (HF
rehospitalization or all-cause death), with 138 patients included (69 allocated to the Qiligiangxin
capsule arm and 69 to the control group). The pooled risk ratio was 0.38 (95% CI: 0.23-0.63),
suggesting a significantly meaningful reduction in the Qiligiangxin capsule arm (Figure 2).
Heterogeneity was absent (I> = 0.0%, p = 0.4418). Sensitivity analysis using a fixed-effect model

showed that the effect estimates remained consistent in direction.

Experimental Control Weight(%)
Study year Events Total Events Total RR 95% CI Risk Ratio Random
Chen,Xinhua 2014 2 30 9 30022 [0.05;0.94] ——=———— 12.3
Yang,Ronglai 2020 11 39 27 39 0.41 [0.24;0.70] —.— 87.7
Random effects model 69 69 0.38 [0.23; 0.63] < 100.0

Heterogeneity: /2 = 0.0%, 1° = 0, p = 0.4418 | ! ! !
0.1 05 1 2 10

RR (95% Cl)
Figure 2. Forest Plot of the Primary outcome

3.4.2. LVEF

A total of 13 studies (Boying et al., 2022; Changgqing et al., 2021; Hua, 2017; Jiang, 2019; Jiaqi et
al., 2025; Jinhua, 2019; Jinyu et al., 2020; Ronglai, 2020; Shige et al., 2024; Wang and Zhang, 2024;
Xinhua et al., 2014; Yaoqi et al., 2020; Yuxian et al., 2021) reported LVEF, comprising 1602 patients
(801 allocated to the Qiligiangxin capsule arm and 801 to the control arm). The pooled mean
difference was 5.82 (95% CI: 4.68-6.96), indicating that Qiligiangxin capsule significantly improved
LVEF compared with control. Notable heterogeneity was observed across the studies, with an I of
68.1% and p of 0.0002 (Figure 3A). A subgroup analysis was conducted by duration of treatment (<3
months versus >3 months) to investigate the possible sources of heterogeneity (Figure S3). In the
short-duration subgroup (<3 months), heterogeneity remained substantial (I> = 77.4%, p <0.0001). In
the long-duration subgroup (>3 months), heterogeneity was absent (I> = 0.0%, > = 0, p = 0.62).
Treatment duration alone does not fully explain the observed between-study variability. Leave-one-
out sensitivity analysis showed that effect estimates remained directionally consistent across all
iterations; however, the removal of one study (Ronglai,2020) markedly reduced heterogeneity (I* =
36.2%, p =0.1008), yielding an adjusted pooled estimate of MD =5.39 (95% CI: 4.62, 6.16,) (Figure
S4). Detailed inspection revealed that this study enrolled a population with a male-to-female ratio <1,
whereas all other studies reported ratios >1, suggesting that differential sex distribution may have
contributed to clinical heterogeneity. Attributable to the fact that women demonstrate higher stroke
volume at identical end-diastolic volume (Arata et al.,2023), with consequent sex-based differences
in ejection fraction. The funnel plot showed potentially asymmetric; however, Egger's test was not
statistically significant (t=0.97, P = 0.3538), suggesting absence of small-study effects (Figure S5).

3.4.3. NT-proBNP
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A total of 9 studies (Boying et al., 2022; Changqing et al., 2021; Danmei and Zhengjian, 2017,
Hua, 2017; Jiaqi et al., 2025; Jinyu et al., 2020; Wang and Zhang, 2024; Xinhua et al., 2014; Yaoqi et
al., 2020) reported NT-proBNP, comprising 1114 patients (557 allocated to the Qiligiangxin capsule
group and 557 to the control group). Due to unit heterogeneity, SMD was used. A pooled analysis
provided a SMD of -1.48 (95% CI: -2.40 to -0.55), indicating that Qiligiangxin capsule significantly
reduced NT-proBNP levels compared with control. Heterogeneity was considerable (I> = 95.9%, p <
0.0001) (Figure 3B). Subgroup analyses were conducted by duration of treatment (<3 months
versus >3 months) to investigate possible sources of heterogeneity (Figure S6). In the short-duration
subgroup (<3 months), heterogeneity remained considerable (I*> = 91.6%, p < 0.00001), and in the
long-duration subgroup (>3 months), heterogeneity remained considerable (I*> = 97.9%, p = 0.37),
indicating that the duration of treatment does not represent a source of heterogeneity. Sensitivity
analyses demonstrated directional consistency of effect estimates. Detailed inspection identified one
study (Changqing et al., 2021) that substantially contributed to heterogeneity; this trial employed
western conventional therapy plus placebo in the control group, whereas all other studies used blank
control, representing a methodological design difference that may have introduced heterogeneity.
Furthermore, one study (Wang and Zhang, 2024) used trimetazidine in both arms, potentially
introducing clinical heterogeneity. Removal of these studies yielded a SMD of -0.82 (95% CI: -0.97
to -0.67) , and heterogeneity was reduced (I> = 9.4%, P = 0.3570) (Figure S7).

3.4.4. MWD

A total of 7 studies (Boying et al., 2022; Changqing et al., 2021; Jiaqi et al., 2025; Jinhua, 2019;
Jinyu et al., 2020; Wang and Zhang, 2024; Yaoqi et al., 2020) reported 6MWD, comprising 945
patients (472 allocated to the Qiligiangxin capsule arm and 473 to the control arm). The pooled MD
was 39.05 meters (95% CI: 19.90 to 58.20), indicating that Qiligiangxin capsule significantly
improved 6MWD compared with control. Notable heterogeneity was observed across the studies,
with an I? of 87.7% ( p < 0.0001) (Figure 3C). In order to investigate the potential sources, we
performed subgroup analyses that were stratified by NYHA class (Il vs. III-IV) and duration of
treatment. These findings (Figure S8,9) suggest that neither treatment duration nor baseline heart
failure severity accounts for the observed clinical diversity. Variations in baseline patient age and
disease duration across studies may represent potential sources of clinical heterogeneity. Leave-one-
out approach and alternative statistical models demonstrated consistent directionality of effect
estimates.

3.4.5. LVEDD

A total of 12 studies (Boying et al., 2022; Changqing et al., 2021; Hua, 2017; Jiang, 2019; Jiaqi et
al., 2025; Jinhua, 2019; Jinyu et al., 2020; Ronglai, 2020; Wang and Zhang, 2024; Xinhua et al., 2014;
Yaoqi et al., 2020; Yuxian et al., 2021) reported LVEDD, comprising 1522 patients (761 allocated to
the Qiligiangxin capsule arm and 761 to the control arm). The pooled MD was -4.93 (95% CI: -6.09
to -3.76) indicating that Qiligiangxin capsule significantly reduced LVEDD compared with control.
Heterogeneity was considerable (I> = 80.5%, p <0.0001) (Figure 4A). To investigate potential sources,
we performed a subgroup analysis stratified by treatment duration (<3 months versus >3 months)
(Figure S10).
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Experimental Control Weight(%)
Study Year Total Mean SD Total Mean SD MD 95% ClI Mean Difference Random
Chen,Xinhua 2014 30 4519 1085 30 4022 746 497 [0.26; 9.68] ~—l-—~ 3.9
Wang,Hua 2017 63 4629 637 62 4029 648 6.00 [3.75 8.25] i 8.0
Yu,Jiang 2019 41 4223 598 41 3498 602 725 [4.65; 985 —.— 73
Guo,Jinhua 2019 51 46.10 4.31 51 41.03 426 5.07 [3.41; 6.73] -.- 9.3
Song,Jinyu 2020 83 49.87 534 84 4512 725 475 [2.82; 6.68] -.- 8.7
Yang,Ronglai 2020 39 4954 8.03 39 3577 821 13.77 [10.17;17.37] —i— 54
Chen,Yaogi 2020 51 4844 962 51 4435 913 4.09 [045; 7.73] —— 5.3
Xia,Changqing 2021 47 50.08 7.01 47 46.62 6.06 3.46 [0.81; 6.11] - 71
Chen,Yuxian 2021 116 4982 575 116 4262 5.41 7.20 [5.76; 8.64] -l 9.8
Qin,Boying 2022 43 5314 5.16 43 4898 512 416 [1.99; 6.33] —-— 8.2
Li,Shige 2024 40 53.38 4.06 40 47.79 489 559 [3.60; 7.58] —.— 8.6
Wang Lijuan 2024 79 67.35 7.50 79 6051 6.78 6.84 [4.61; 9.07] l 8.0
Huo,Jiaqgi 2025 118 4188 4.96 118 37.51 424 437 [3.19; 5.55] B 10.3
Random effects model 801 801 5.82 [4.68; 6.96] le 100.0
I T T T 1

Heterogeneity: I = 68.1%, 1* = 2.9289, p = 0.0002 !
-15 -10 -5 0 5 10 15

B MD (95% Cl)

Experimental Control Standardised Mean Weight(%)
Study Year Total Mean SD Total Mean SD SMD 95% ClI Difference Random
Chen,Xinhua 2014 30 408.20 93.57 30 45850 89.37 -0.54 [-1.06;-0.03] E | 11.0
Yao,Danmei 2017 43 1.34 0.32 43 1.55 042 -0.56 [-0.99;-0.13] . 1.1
Wang,Hua 2017 63 38625 7625 62 45829 8542 -0.88 [-1.25 -0.52] ‘. 1.2
Song Jinyu 2020 83 143 041 84 189 051 -099 [-1.31;-067] ] 1.3
Chen,Yaoqi 2020 51 491.37 96.63 51 591.55 10045 -1.01 [-1.42;-0.60] R ] 1.2
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Figure 3. Forest Plot of LVEF , NT-pro BNP and 6MWD

In the short-duration subgroup (<3 months), heterogeneity was negligible (I> = 0%, p = 0.438). In
the long-duration subgroup (>3 months), heterogeneity remained substantial (I> = 70.4%, p = 0.018).
Treatment duration alone does not fully explain the observed between-study variability. Sensitivity
analyses demonstrated directional consistency of effect estimates. Detailed inspection of the long-
duration subgroup identified one study (Yaoqi et al., 2020) enrolled a population in which 61 (59.8%)
of 102 with CHF and CAD patients who had received percutaneous coronary intervention (PCI). This
high prevalence of prior revascularization may have contributed to the observed clinical heterogeneity.
Furthermore, the concomitant use of trimetazidine in both the experimental and control groups of one
study (Wang and Zhang, 2024) may introduce clinical heterogeneity. Removal of these studies
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yielded a MD of -4.86 (95% CI: -6.20 to -3.51), and heterogeneity was reduced (Figure S11). The

funnel plot appeared potentially asymmetric; however, Egger's test was not statistically significant (t

=-0.60, p=0.5598), suggesting absence of small-study effects (Figure S12).

3.4.6. Clinical Response Rate

Thirteen studies (Changqing et al., 2021; Hua, 2017; Jiaqi et al., 2025; Jinhua, 2019; Jinyu et al.,
2020; Meijuan et al., 2024; Ronglai, 2020; Shige et al., 2024; Shisheng et al., 2020; Wang and Zhang,
2024; Xiling, 2020; Yaoqi et al., 2020; Yuxian et al., 2021)reported clinical response rate, comprising

a total of 1686 patients (843 allocated to the experimental arm and 843 to the control arm). The pooled

risk ratio was 1.20 (95% CI:1.14,1.25) showed that the clinical response rate was significantly

improved, with low between-study heterogeneity (I* = 0%, p =0.5022 for heterogeneity) (Figure 4B).

Sensitivity analyses demonstrated directional consistency of effect estimates.

A
Experimental
Study Year Total Mean SD Total
Chen,Xinhua 2014 30 5092 3.88 30
Wang,Hua 2017 63 5032 4.56 62
Yu,Jiang 2019 41 46.01 4.03 41
Guo,Jinhua 2019 51 57.30 4.04 51
Song,Jinyu 2020 83 5312 284 84
Yang,Ronglai 2020 39 58.88 10.21 39
Chen,Yaoqi 2020 51 43.84 969 51
Xia,Changging 2021 47 57.41 6.32 47
Chen,Yuxian 2021 116 5043 541 116
Qin,Boying 2022 43 5014 468 43
Wang Lijuan 2024 79 4103 4.14 79
Huo,Jiaqi 2025 118 57.11 4.84 118
Random effects model 761 761
Heterogeneity: /> = 80.5%, t* = 3.1701, p < 0.0001
B
Experimental Control

Study year Events Total Events Total RR
Wang,Hua 2017 56 63 45 62 1.22
Guo,Jinhua 2019 48 51 39 51123
Chen,Yaoqi 2020 47 51 36 51 1.31
Song,Jinyu 2020 78 83 63 84 1.25
Zhao,Xiling 2020 78 85 67 85 1.16
Yang,Ronglai 2020 36 39 25 39 144
Guo,Shisheng 2020 33 34 27 34 122
Xia,Changging 2021 47 47 41 47 1.14
Chen,Yuxian 2021 113 116 103 116 1.10
Qi, Meijuan 2024 34 37 27 37 1.26
Li, Shige 2024 38 40 32 40 1.19
Wang Lijuan 2024 779 60 79 1.18
Huo, Jiagi 2025 103 118 79 118 1.30
Random effects model 843 843 1.20

Heterogeneity: 1> = 0.0%, 1 = 0.0012, p = 0.5022
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Figure 4. Forest Plot of LVEDD and Clinical Response Rate

3.5. Adverse Events

Weight(%)
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8.3
9.0
8.8
9.5
10.4
4.0
5.3
6.5
9.8
8.5
10.0
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100.0

Eight studies (Boying et al., 2022; Changqing et al., 2021; Jiang, 2019; Jinhua, 2019; Jinyu et
al., 2020; Shige et al., 2024; Wang and Zhang, 2024; Xiling, 2020) reported adverse events, of which
three (Jinhua, 2019; Jinyu et al., 2020; Xiling, 2020) indicated no notable adverse events in either
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group, and five (Boying et al., 2022; Changqing et al., 2021; Jiang, 2019; Shige et al., 2024; Wang
and Zhang, 2024) provided detailed reports of specific adverse events. The control group reported 38
adverse events, the most common being headache and dizziness (n=10) and gastrointestinal
dysfunction (n=9). In the experimental group, 34 adverse events were documented, among which
dizziness and headache (n=9) and gastrointestinal discomfort (n=6) were the most common. Detailed
information on adverse events is provided in Table S3. The pooled risk ratio was 0.95 (95% CI: 0.60
- 1.50), with between-study heterogeneity (I>=13.6%, p=0.3275 for heterogeneity) (Figure 5),
showing that adverse event rates did not differ significantly between groups. Sensitivity analyses
employing a fixed-effect model and a leave-one-out approach demonstrated consistent directionality

of effect estimates.

Experimental Control Weight(%)
Study year Events Total Events Total RR 95% ClI Risk Ratio Random
Yu,Jiang 2019 14 41 11 41 1.27 [0.66; 2.46] —-.— 38.8
Xia,Changgqing 2021 10 47 8 47 1.25 [0.54; 2.89] — i 26.1
Qin,Boying 2022 2 43 3 43 0.67 [0.12;3.79] - 6.7
Li,Shige 2024 5 40 6 40 0.83 [0.28;2.51] —I-— 15.9
Wang Lijuan 2024 3 79 10 79 0.30 [0.09; 1.05] —l— 12.6
Random effects model 250 250 0.95 [0.60; 1.50] > 100.0

[

I | I 1
0.1 05 1 2 10
RR (95% Cl)

Heterogeneity: 12 = 13.6%, 1° = 0.0277, p = 0.3275

Figure 5. Forest Plot of Adverse Events

4. Discussion

The present meta-analysis for the first time found that Qiligiangxin capsules combined with GDMT
significantly reduced the composite outcome of HF rehospitalization or all-cause mortality in CHF
patients complicated by CAD. In addition, Qiligiangxin capsules also favorably modified markers of
cardiac remodeling and ventricular function. These benefits were observed alongside a favorable
safety profile, with no significant increase in adverse events. Collectively, these findings support the
therapeutic relevance of Qiligiangxin capsules in CHF with CAD, and highlight the need for further
high-quality trials to refine patient selection and optimize integration with contemporary
cardiovascular therapeutics.

CHF and CAD are characterized by a complex bidirectional interplay, wherein both conditions are
tightly linked through shared pathophysiological mechanisms including myocardial ischemic injury,
ventricular remodeling, neurohormonal activation, inflammatory response, oxidative stress,

microcirculatory dysfunction, and metabolic remodeling.

CAD represents the most common etiology of heart failure. Atherosclerotic coronary stenosis or
occlusion induces sustained myocardial hypoxia, precipitating myocardial infarction (MI). Necrotic
myocardium is subsequently replaced by fibrotic scar tissue, causing pathological structure and
function cardiac changes and ventricular remodeling (Jiang et al., 2023), thereby exacerbating heart
failure. Heart failure induces hemodynamic derangement, reducing coronary perfusion pressure.

Concurrently, sympathetic nervous system (SNS) activation increases oxygen demand, the supply—
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demand mismatch exacerbates myocardial ischemia (Heusch, 2022). Simultaneously, myocardial
injury triggers pathological overactivation of the renin-angiotensin-aldosterone system (RAAS) and
the SNS (Jia et al., 2018), resulting in myocardial fibrosis, cytotoxic injury, and progressive
ventricular remodeling that drives further deterioration of heart failure. This aberrant RAAS and SNS
activation also increases myocardial oxygen consumption, promotes vasoconstriction, intensifies
myocardial ischemia, and fosters a prothrombotic milieu. Furthermore, myocardial ischemia and
hypoxia induce mitochondrial metabolic remodeling (Zhou and Tian, 2018), engendering oxidative
stress, activating downstream signaling pathways, and triggering cytokine release, leading to
cardiomyocyte apoptosis or necrosis and heart failure. Concurrently, oxidative activation and
inflammatory response impair endothelial integrity, promoting plaque instability and aggravating
vascular stenosis (Libby, 2002). Additionally, CAD induces coronary microcirculatory dysfunction
(Vrints et al., 2024), precipitating sustained subclinical myocardial ischemia and culminating in heart
failure with preserved or reduced ejection fraction (HFpEF/HFrEF). Insufficient myocardial
perfusion exacerbates myocardial ischemia, stenosis, and plaque instability. Thus, CHF and CAD
constitute a vicious cycle of mutually reinforcing pathologies, wherein each condition serves as both
cause and consequence, significantly increasing the risks of recurrent hospitalization and all-cause

mortality (Yan et al., 2020). Thus a novel strategy targeting this patient population is needed.

Qiligiangxin capsules, a standardized commercial formulation comprising 11 herbal ingredients,
has demonstrated multiple cardioprotective effects across diverse experimental and clinical settings.
Mass spectrometry analysis has identified up to 173 potentially active compounds in Qiligiangxin
capsules, including astragaloside IV, tanshinone IIA, ginsenosides (Rbl, Rgl, and Re),
periplocymarin, and alisol A (Packer, 2023). Astragaloside IV attenuates cardiomyocyte apoptosis
(Jia et al., 2014) and enhances glucose uptake (Zhu et al., 2016); ginsenosides inhibit the pressure-
overload heart failure (Yang et al.,, 2018), and reduce oxidative stress and proinflammatory
signaling(Qin et al.,2019); tanshinone ITA ameliorates myocardial ischemia—reperfusion injury (Li et
al., 2016). These experimental findings converge with the conceptual framework proposed by Packer,
who posited that Qiligiangxin capsules probably directly bind to RXRa, augmenting glucose and fatty
acid oxidation, promoting mitochondrial health and mitophagy, and attenuating proinflammatory and
profibrotic signaling. Collectively, these mechanisms may be the basis for the efficacy of Qiligiangxin
capsules in CHF complicated by CAD.

This study designated the composite hard outcome was identified as the primary outcome of HF
rehospitalization or all-cause mortality, focusing on the interventional effect of Qiligiangxin Capsule
in CHF complicated by CAD. Compared with similar studies predominantly employing clinical
response rate, heart failure biomarkers, and cardiac function-related indicators (Yahui et al., 2020;
Yan et al., 2021), this approach more directly reflects patient survival status and confers stronger
clinical guidance significance. Among them, LVEF, LVEDD, and NT-proBNP are indicative of
cardiac function, whereas 6MWD and clinical response rate demonstrate patient exercise tolerance
and quality of life. Furthermore, this study identified and elucidated sources of heterogeneity through
subgroup analyses and leave-one-out sensitivity analyses. Additionally, publication bias for LVEF

and LVEDD was evaluated by means of the funnel plot and Egger's linear regression test.
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However, there are some limitations to this research. First, we found that the RCTs that we screened
were all Chinese, which may compromise the generalizability of our results globally. Second, the
primary outcome was reported in only two studies (Ronglai, 2020; Xinhua et al., 2014)
compromising statistical credibility; furthermore, as the primary outcome encompassed merely two
studies, Egger's linear regression test was underpowered and was therefore not performed for this
outcome. Third, the methodological quality of the included RCTs was modest; several studies lacked
explicit randomization protocols and blinding design, with only one RCT employing placebo control
while the remainder utilized blank control. The risk of bias assessment yielded predominantly "high
risk" judgments; this limitation may inflate the risk of bias. Fourth, for the 6 MWD indicator, neither
subgroup analyses stratified by treatment duration or heart failure severity classification nor leave-
one-out approaches materially attenuated heterogeneity; this persistent heterogeneity may be
attributable to multifactorial influences including patient age, sex, and disease duration. In response
to these limitations, future large-scale, multicenter, high-quality RCTs conducted across multiple
countries are warranted to confirm the superiority of these findings. Moreover, the therapeutic
efficacy of Qiligiingxin Capsule specifically regarding heart failure rehospitalization and all-cause
mortality needs to be further validated by additional large-scale RCTs. With respect to study design,
rigorous implementation of randomization protocols and blinding procedures should be emphasized

to further corroborate these results.

5. Conclusion

Qiligiangxin Capsule combined with guideline-directed medical therapy in patients with CHF
complicated by CAD demonstrated superior efficacy compared with guideline-directed medical
therapy alone in reducing the composite endpoint of HF rehospitalization or all-cause mortality,
improving left ventricular ejection fraction, decreasing left ventricular end-diastolic dimension,
reducing NT-proBNP levels, increasing 6-minute walk distance, and enhancing clinical response rate,
without concomitant increase in adverse risk. Future large-scale, multicenter, randomized, double-
blind, placebo-controlled clinical trials are needed to further confirm the reliability of these findings.
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Supplementary Materials

Table S1. PRISMA 2020 _checklist

Sect}on and Item Checklist item .Locaflon where
Topic # item is reported
TITLE

Title 1 | Identify the report as a systematic review. Title

ABSTRACT

Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Abstract

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of | [, troduction
existing knowledge.

Objectives 4 | Provide an explicit statement of the objective(s) or Introduction
question(s) the review addresses.

METHODS

Eligibility 5 | Specify the inclusion and exclusion criteria for the Section 2.1

criteria review and how studies were grouped for the
syntheses.

Information 6 | Specify all databases, registers, websites, Section 2.2

sources organisations, reference lists and other sources Search Strategy
searched or consulted to identify studies. Specify the
date when each source was last searched or
consulted.

Search strategy 7 | Present the full search strategies for all databases, Table S2.
registers and websites, including any filters and
limits used.

Selection 8 | Specify the methods used to decide whether a study Section 2.3

process met the inclusion criteria of the review, including
how many reviewers screened each record and each
report retrieved, whether they worked independently,
and if applicable, details of automation tools used in
the process.

Data collection 9 | Specify the methods used to collect data from Section 2.3

process reports, including how many reviewers collected data
from each report, whether they worked
independently, any processes for obtaining or
confirming data from study investigators, and if
applicable, details of automation tools used in the
process.

Data items 10a | List and define all outcomes for which data were Section 2.1.(iv)
sought. Specify whether all results that were Outcome
compatible with each outcome domain in each study
were sought (e.g. for all measures, time points,
analyses), and if not, the methods used to decide
which results to collect.

10b | List and define all other variables for which data Table 1.
were sought (e.g. participant and intervention
characteristics, funding sources). Describe any
assumptions made about any missing or unclear
information.

Study risk of 11 | Specify the methods used to assess risk of bias in the | Section 2.4

bias assessment included studies, including details of the tool(s) used,
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Section and
Topic

Item
#

ChecKklist item

Location where
item is reported

how many reviewers assessed each study and
whether they worked independently, and if
applicable, details of automation tools used in the
process.

Effect measures

12

Specify for each outcome the effect measure(s) (e.g.
risk ratio, mean difference) used in the synthesis or
presentation of results.

Section 2.5

Synthesis
methods

13a

Describe the processes used to decide which studies
were eligible for each synthesis (e.g. tabulating the
study intervention characteristics and comparing
against the planned groups for each synthesis (item
#5)).

Section 2.5

13b

Describe any methods required to prepare the data
for presentation or synthesis, such as handling of
missing summary statistics, or data conversions.

Section 2.5

13¢

Describe any methods used to tabulate or visually
display results of individual studies and syntheses.

Section 3.4

13d

Describe any methods used to synthesize results and
provide a rationale for the choice(s). If meta-analysis
was performed, describe the model(s), method(s) to
identify the presence and extent of statistical
heterogeneity, and software package(s) used.

Section 2.5

13e

Describe any methods used to explore possible
causes of heterogeneity among study results (e.g.
subgroup analysis, meta-regression).

Section 2.5

13f

Describe any sensitivity analyses conducted to assess
robustness of the synthesized results.

Section 2.5

Reporting bias
assessment

14

Describe any methods used to assess risk of bias due
to missing results in a synthesis (arising from
reporting biases).

Section 2.5

Certainty
assessment

15

Describe any methods used to assess certainty (or
confidence) in the body of evidence for an outcome.

Section 3.3

RESULTS

Study selection

16a

Describe the results of the search and selection
process, from the number of records identified in the
search to the number of studies included in the
review, ideally using a flow diagram.

Figure 1.

16b

Cite studies that might appear to meet the inclusion
criteria, but which were excluded, and explain why
they were excluded.

Figure 1.

Study
characteristics

17

Cite each included study and present its
characteristics.

Table 1.

Risk of bias in
studies

18

Present assessments of risk of bias for each included
study.

Figures 2 and 3.

Results of
individual
studies

19

For all outcomes, present, for each study: (a)
summary statistics for each group (where
appropriate) and (b) an effect estimate and its
precision (e.g. confidence/credible interval), ideally
using structured tables or plots.

Section 3.4

Results of
syntheses

20a

For each synthesis, briefly summarise the
characteristics and risk of bias among contributing
studies.

Section 3.4
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Section and
Topic

Item
#

ChecKklist item

Location where
item is reported

20b

Present results of all statistical syntheses conducted.
If meta-analysis was done, present for each the
summary estimate and its precision (e.g.
confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups,
describe the direction of the effect.

Section 3.4

20c

Present results of all investigations of possible causes
of heterogeneity among study results.

Section 3.4

20d

Present results of all sensitivity analyses conducted
to assess the robustness of the synthesized results.

Section 3.4

Reporting biases

21

Present assessments of risk of bias due to missing
results (arising from reporting biases) for each
synthesis assessed.

Section 3.4

Certainty of
evidence

22

Present assessments of certainty (or confidence) in
the body of evidence for each outcome assessed.

DISCUSSION

Discussion

23a

Provide a general interpretation of the results in the
context of other evidence.

Section 4

23b

Discuss any limitations of the evidence included in
the review.

Section 4

23c

Discuss any limitations of the review processes used.

Section 4

23d

Discuss implications of the results for practice,
policy, and future research.

Section 4

OTHER INFORMATION

Registration and
protocol

24a

Provide registration information for the review,
including register name and registration number, or
state that the review was not registered.

Section 2

24b

Indicate where the review protocol can be accessed,
or state that a protocol was not prepared.

Section 2

24c¢

Describe and explain any amendments to information
provided at registration or in the protocol.

Section 2

Support

25

Describe sources of financial or non-financial
support for the review, and the role of the funders or
sponsors in the review.

Funding

Competing
interests

26

Declare any competing interests of review authors.

Conflict of
Interest

Availability of
data, code and
other materials

27

Report which of the following are publicly available
and where they can be found: template data
collection forms; data extracted from included
studies; data used for all analyses; analytic code; any
other materials used in the review.
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Table S2. Search Strategy

Database Search terms

CNKI (REdi: DI + OIEE + OIIEEA4) AND GOk + IRSIBk SR EEAEAL
PEOATE + BRI OVURE + CUUESE)  AND (ROCH: BEpime + 10 Ok TE)
AND (& XK. BEFL + XTHR + IR +RCT)

(Title/Keywords/Abstract: "heart failure" + "cardiac failure" + "cardiac insufficiency")
AND ("coronary heart disease" + "coronary atherosclerotic heart disease" + "ischemic
cardiomyopathy" + "myocardial infarction") AND (Title/Keywords/Abstract:
"Qiligiangxin" + "Qiligiangxin Capsule") AND (Title/Keywords/Abstract: "randomized"
+ "controlled" + "clinical" + "RCT")

WanFang B B R (O B OR 0 f13E8 OR O INEEA4E) and /844 BB 1] . (el 0096
OR el R BN KRR O EE OR BRI AL OR OMJLAEAE) and @142 Bl 5
TA):(BE T 58 0r) and A4 BOCHE TR (FEAHL OR XfHE OR iRk OR RCT)

Title or Keywords: ("heart failure" OR "cardiac failure" OR "cardiac insufficiency") AND
Title or Keywords: ("coronary heart disease" OR "coronary atherosclerotic heart disease"
OR "ischemic cardiomyopathy" OR "myocardial infarction") AND Title or Keywords:
("Qiligiangxin") AND Title or Keywords: ("randomized" OR "controlled" OR "clinical"

OR "RCT")
VIP (B4 Bk IR =03 OR B4 B A =0 J) 28 35) OR A% SR RHA = Lo D REAS

4%) AND (4 BOCHER =7 0o OR 44 B G B 1] =5 DR 3 JHk S A A A 12 o0 )
OR 44 BB =t fi £ O UIPT) OR R 44 B O HE 1A]=Co U BE)) AND 1 44 Bl K
TH|=EC R 3R 0) AND (((RE 44 8RB iR =FEdL OR @44 Bk g in] = ) OR 44 Bl ok
i =InK) OR 44 B KB IR=RCT))

(((((Title or Keywords = "heart failure" OR Title or Keywords = "cardiac failure") OR Title
or Keywords = "cardiac insufficiency") AND (((Title or Keywords = "coronary heart
disease" OR Title or Keywords = "coronary atherosclerotic heart disease") OR Title or
Keywords = "ischemic cardiomyopathy") OR Title or Keywords = "myocardial infarction"))
AND Title or Keywords = "Qiligiangxin") AND (((Title or Keywords = "randomized" OR
Title or Keywords = "controlled") OR Title or Keywords = "clinical") OR Title or
Keywords = "RCT"))

Sinomed (" EETHHE] OR "0 S [ E] OR "L I AEAS 4 [ E]) AND( "6k O "[ 474 B
OR "TEIR B Rk ik RERE Ak 12 0 WP [ 2] OR " il P2 00 JULI " [ 5] OR " JLAZEBE
[ EE]) AND "B 0[5 ] AND( "BEHL [ 2] OR "X HE [ 2] OR "Il K" [ 4%
3] OR "RCT"[##%])

("heart failure"[ Abstract] OR "cardiac failure"[Abstract] OR "cardiac
insufficiency"[Abstract]) AND ("coronary heart disease"[ Abstract] OR "coronary
atherosclerotic heart disease"[ Abstract] OR "ischemic cardiomyopathy"[Abstract] OR
"myocardial infarction"[Abstract]) AND "Qiligiangxin"[Abstract] AND
("randomized"[ Abstract] OR "controlled"[ Abstract] OR "clinical"[Abstract] OR
"RCT"[Abstract])

Pubmed ((((((((((((("Heart Failure"[Mesh]) OR (Cardiac Failure[Title/Abstract])) OR (Heart
Decompensation[ Title/Abstract])) OR (Decompensation, Heart[ Title/Abstract])) OR
(Congestive Heart Failure[Title/Abstract])) OR ( Heart Failure,
Congestive[Title/Abstract])) OR (Heart Failure, Right-Sided[Title/Abstract])) OR (Right-
Sided Heart Failure[Title/Abstract])) OR (Heart Failure, Left-Sided[Title/Abstract])) OR
(Left-Sided Heart Failure[Title/Abstract])) OR (Myocardial Failure[Title/Abstract])) OR
(HF[Title/Abstract])) AND ((("Coronary Disease"[Mesh]) OR (((((((((Coronary
Diseases[Title/Abstract]) OR (Disease, Coronary[Title/Abstract])) OR (Diseases,
Coronary[Title/Abstract])) OR (Coronary Heart Disease[Title/Abstract])) OR (Coronary
Heart Diseases[Title/Abstract])) OR (Disease, Coronary Heart[Title/Abstract])) OR
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(Diseases, Coronary Heart[Title/Abstract])) OR (Heart Disease,
Coronary[Title/Abstract])) OR (Heart Diseases, Coronary[Title/Abstract]))) OR
(("Myocardial Infarction"[Mesh]) OR ((((((((((((((Infarction, Myocardial[ Title/Abstract])
OR (Infarctions, Myocardial[Title/Abstract])) OR (Myocardial
Infarctions[Title/Abstract])) OR (Heart Attack[Title/Abstract])) OR (Heart
Attacks[Title/Abstract])) OR (Myocardial Infarct[ Title/Abstract])) OR (Infarct,
Myocardial[ Title/Abstract])) OR (Infarcts, Myocardial[ Title/Abstract])) OR (Myocardial
Infarcts[ Title/Abstract])) OR (Cardiovascular Stroke[Title/Abstract])) OR (Cardiovascular
Strokes| Title/Abstract])) OR (Stroke, Cardiovascular| Title/Abstract])) OR (Strokes,
Cardiovascular[Title/Abstract])))))) AND (((("qiligiangxin" [Supplementary Concept])
OR (QLQX]Title/Abstract])) OR (qiligiangxin[Title/Abstract])) OR (qili
giangxin[Title/Abstract]))) AND ((((("Randomized Controlled Trial" [Publication Type])
OR (randomized clinical trial[ Title/Abstract])) OR (random[Title/Abstract])) OR
(RCT|[Title/Abstract])))

WOS #1.TS=(Heart Failure OR Cardiac Failure OR Heart Decompensation OR
Decompensation, Heart OR Congestive Heart Failure OR Heart Failure, Congestive OR
Heart Failure, Right-Sided OR Right-Sided Heart Failure OR Heart Failure, Left-Sided
OR Left-Sided Heart Failure OR Myocardial Failure OR HF)

#2.TS=(Coronary Disease OR Disease, Coronary OR Diseases, Coronary OR Coronary
Heart Disease OR Coronary Heart Diseases OR Disease, Coronary Heart OR Diseases,
Coronary Heart OR Heart Disease, Coronary OR Heart Diseases, Coronary OR
Myocardial Infarction OR Infarction, Myocardial OR Infarctions, Myocardial OR
Myocardial Infarctions OR Heart Attack OR Heart Attacks OR Myocardial Infarct OR
Infarct, Myocardial OR Infarcts, Myocardial OR Myocardial Infarcts OR Cardiovascular
Stroke OR Cardiovascular Strokes OR Stroke, Cardiovascular OR Strokes,
Cardiovascular)

#3.((TS=(qiligiangxin)) OR TS=(QLQX)) OR TS=(qili gqiangxin)
#4.(((TS=(randomized controlled trial)) OR TS=(randomized clinical trial)) OR
TS=(random)) OR TS=(RCT)

#1 AND #2 AND #3 AND #4

Embase #1 'heart failure'/exp OR 'heart failure':ti,ab,kw OR 'backward failure, heart":ti,ab,kw OR
'cardiac backward failure':ti,ab,kw OR 'cardiac decompensation':ti,ab,kw OR 'cardiac
failure':ti,ab,kw OR 'cardiac incompetence':ti,ab,kw OR 'cardiac insufficiency':ti,ab,kw
OR 'cardiac stand still":ti,ab,kw OR 'cardial decompensation':ti,ab,kw OR 'cardial
insufficiency':ti,ab,kw OR 'chronic heart failure':ti,ab,kw OR 'chronic heart
insufficiency':ti,ab,kw OR 'decompensatio cordis':ti,ab,kw OR 'decompensation,
heart':ti,ab,kw OR 'heart backward failure':ti,ab,kw OR 'heart decompensation':ti,ab,kw
OR 'heart incompetence':ti,ab,kw OR 'heart insufficiency':ti,ab,kw OR 'insufficientia
cardis':ti,ab,kw OR 'myocardial failure"ti,ab,kw OR 'myocardial insufficiency":ti,ab,kw

#2 'ischemic heart disease'/exp OR 'coronary artery insufficiency':ti,ab,kw OR 'coronary
insufficiency':ti,ab,kw OR 'heart disease, ischaemic':ti,ab,kw OR 'heart disease,
ischemic":ti,ab,kw OR 'ischaemia heart disease':ti,ab,kw OR 'ischaemic cardiac
disease':ti,ab,kw OR 'ischaemic cardial disease':ti,ab,kw OR 'ischaemic
cardiopathy':ti,ab,kw OR 'ischaemic heart disease':ti,ab,kw OR 'schaemic heart
disease':ti,ab,kw OR 'ischemic cardiac disease':ti,ab,kw OR 'ischemic
cardiopathy':ti,ab,kw

#3 'qiligiangxin'/exp OR 'giligiangxin capsule'/exp

#4 'randomized controlled trial'/exp OR 'randomized controlled trial':ti,ab,kw OR
'controlled trial, randomized':ti,ab,kw OR 'randomised controlled study':ti,ab,kw OR

'randomised controlled trial':ti,ab,kw OR 'randomized controlled study":ti,ab,kw OR 'trial,
randomized controlled':ti,ab,kw

#5 #1 AND #2 AND #3 AND #4
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Table S3. Detailed adverse events reported in five studies

Adverse Event Control Group (n) Experimental Group (n)
Sleep disorders / Somnolence 3 3
Headache and dizziness / 10 9
Dizziness and headache
Chest distress with abnormal 4 5
heartbeat / palpitations
Lower extremity edema 1 2
Gastrointestinal dysfunction / 9 6
discomfort
Constipation 3 1
Rash 2 0
Hypotension 2 4
Mild anemia 1 2
Elevated serum creatinine 2 1
Elevated serum potassium 1 1
Total 38 34

As percentage (intention-to-treat)

Overall Bias

Selection of the reported result

Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

0 10 20 30 40 50 60 70 80 90 100

Low risk * Some concerns B High risk

Figure S1. Risk of Bias Assessment
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Study year D1 D2 D3 D4 D5 Overall
ChenXH 2014 ! ® & ! ! @ @ Lo
Wang H 2017 ! . ‘ . ! . ! Some concerns
Yao DM 2017 ! @ & @ 1 @ @ ihrisk
Guo JH 2019 )] @ & @ 1 @
Yud 2019 . . . . ! . D1 Randomisation procesS
Chen YQ 2020 . . . . I . D2 Deviations from the intended interventions
Song JY 2020 . . . . 1 . D3 Missing outcome data
Yang RL 2020 ! . . ! 1 . D4 Measurement of the outcome
Zhao XL 2020 ! . . . 1 . D5 Selection of the reported result
GuoSs 2020 B @ @ @ ! @
xaca 2021 @ . ® © ! ©)
Chen YX 2021 S @ @ @ 1 .
Qin BY 2022 ) . @ @ | .
Qiml 2024 @ & @ @ | .
LiSG 2024 ! ® ) @ | .
WangLJ 2024 @ i) ) () ! @
Huo JQ 2025 & @ @ @ 1 @
Figure S2. Quality assessment of the included trials
Experimental Control Weight(%)
Study Year Total Mean SD Total Mean SD MD 95% CI Mean Difference Random
treatment = >3months
Chen,Xinhua 2014 30 4519 10.85 30 40.22 7.46 4.97 [0.26; 9.68] —— 3.9
Wang,Hua 2017 63 4629 6.37 62 40.29 648 6.00 [3.75; 8.25] - 8.0
Chen,Yaoqi 2020 51 4844 962 51 4435913 4.09 [045; 7.73] —— 53
Wang Lijuan 2024 79 67.35 7.50 79 60.51 6.78 6.84 [4.61; 9.07] - 8.0
Random effects model 223 222 5.96 [4.57; 7.35] < 25.3

Heterogeneity: 12 = 0%, 1> = 0, p = 0.6186

treatment = <=3months

Yu,Jiang 2019 41 4223 598 41 3498 6.02 7.25 [4.65; 9.85] —I— 7.3
Guo,Jinhua 2019 51 4610 431 51 41.03 426 507 [3.41; 6.73] E 3 9.3
Song,Jinyu 2020 83 4987 534 84 4512725 475 [2.82; 6.68] E & 8.7
Yang,Ronglai 2020 39 4954 8.03 39 35.77 8.21 13.77 [10.17; 17.37] L 5.4
Xia,Changqing 2021 47 50.08 7.01 47 46.62 6.06 3.46 [0.81; 6.11] - 71
Chen,Yuxian 2021 116 4982 575 116 4262 541 T7.20 [5.76; 8.64] -l 98
Qin,Boying 2022 43 5314 516 43 4898 512 4.16 [1.99; 6.33] . o 8.2
Li,Shige 2024 40 5338 4.06 40 47.79 499 559 [3.60; 7.58] - 8.6
Huo,Jiagi 2025 118 4188 496 118 37.51 4.24 437 [3.19; 5.55] u 10.3
Random effects model 578 579 5.95 [4.28; 7.62] < 74.7
Heterogeneity: 12 = 77 4%, t* = 53113, p < 0.0001 :

Random effects model 801 801 5.82 [4.68; 6.96] b 4 100.0
Heterogeneity: /2 = 68.1%, t° = 2.9289, p = 0.0002 T v

Test for subgroup differences: ﬁ =0.00, df = 1 (p = 0.9952) -15-10 -5 0 5 10 15

MD (95% CI)

Figure S3. Forest Plot of LVEF Subgroup Analysis
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Experimental Control Weight(%)
Study Year Total Mean SD Total Mean SD MD 95% CI Mean Difference Random
Chen,Xinhua 2014 30 45.19 1085 30 4022 746 497 [0.26; 9.68] + 24
Wang,Hua 2017 63 46.29 6.37 62 4029 648 6.00 [3.75 825] —I— 7.8
Yu,Jiang 2019 41 4223 598 41 3498 6.02 7.25 [4.65 9.85] —l— 6.4
Guo,Jinhua 2019 51 4610 4.31 51 4103 426 507 [3.41; 6.73] . 1.1
Song,Jinyu 2020 83 49.87 534 84 4512 725 475 [2.82; 6.68] - 9.4
Yang.Ronglai 2020 39 4954 8.03 39 3577 821 13.77 [10.17;17.37] i 0.0
Chen,Yaogi 2020 51 4844 962 51 4435 913 4.09 [045 7.73] —e 3.7
Xia,Changgqing 2021 47 50.08 7.01 47 46.62 6.06 346 [0.81, 6.11] + 6.2
Chen,Yuxian 2021 116 49.82 575 116 4262 541 7.20 [5.76; 8.64] 2 3 12.8
Qin,Boying 2022 43 5314 516 43 4898 512 416 [1.99; 6.33] - 8.1
Li,Shige 2024 40 53.38 4.06 40 47.79 499 559 [3.60; 7.58] —.— 9.1
Wang Lijuan 2024 79 67.35 7.50 78 60.51 6.78 6.84 [4.61, 9.07] - 7.9
Huo, Jiagi 2025 118 41.88 4.96 118 37.51 424 437 [3.19; 555] | ] 15.1
Random effects model 801 801 5.39 [4.62; 6.16] o 100.0
Heterogeneity: 12 = 36.2%, 1% = 0.6608, p = 0.1008 T I
-5 -10 -5 0 65 10 15
MD (95% CI)
Figure S4. Forest Plot of LVEF Sensitivity Analysis
Funnel plot analysis of publication bias for LVEF.
o
Egger's test: P = 0.354
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Figure SS5. Funnel plot analysis of publication bias for LVEF
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Experimental Control Standardised Mean Weight(%)
Study Year Total Mean SD Total Mean SD SMD 95% Cl Difference Random
treatment = >3months :
Chen,Xinhua 2014 30 408.20 93.57 30 45850 89.37 -0.54 [-1.06;-0.03] i 11.0
Wang,Hua 2017 63 38625 7625 62 45829 8542 -0.88 [-1.25-0.52] - 112
Chen,Yaoqi 2020 51 49137 96.63 51 59155 10045 -1.01 [-1.42;-060] E ] 11.2
Wang Lijuan 2024 79 950.00 80.00 79 145000 120.00 -4.88 [-5.51;-4.25 i} > 108
Random effects model 223 222 -1.82 [-3.81; 0.17] e 44.2
Heterogeneity: 1% = 97.9%, t° = 4.0566, p < 0.0001 :
treatment = <=3months 2
Yao,Danmei 2017 43 1.34 0.32 43 1.55 042 -0.56 [-0.99;-0.13] . | 111
Song,Jinyu 2020 83 1.43 0.41 84 1.89 051 -0.99 [-1.31;-0.67] aa 11.3
Xia,Changging 2021 47 5443 8.16 47 79.63 9.56 -2.81 [-3.39;-2.24] - 10.9
Qin,Boying 2022 43 91354 7362 43 100584 96895 -1.068 [-1.52;-0.81] . 11
Huo,Jiaqi 2025 118 701.79 125.38 118 79164 13566 -0.69 [-0.95;-0.42] : 1.3
Random effects model 334 335 -1.20 [-1.97; -0.43] < 55.8
Heterogeneity: 1 = 91.6%, t° = 0.7315, p < 0.0001 :
Random effects model 557 557 -1.48 [-2.40; -0.55] = 100.0
Heterogeneity: /> = 95.9%, 72 = 1.9605, p <0.0001 —rr I
Test for subgroup differences: y_f =0.32,df =1 (p = 0.5701) -4 -2 0 2 4
SMD (95% Cl)
Figure S6. Forest Plot of NT-proBNP Subgroup Analysis
Experimental Control Standardised Mean Weight(%)
Study Year Total Mean SD Total Mean sD SMD 95% ClI Difference Random
Chen, Xinhua 2014 30 40820 9357 30 45850 89.37 -0.54 [-1.06;-0.03] - 7.8
Yao,Danmei 2017 43 1.34 0.32 43 1.55 042 -0.56 [-0.99;-0.13] E 2 10.9
Wang,Hua 2017 63 386.25 76.25 62 45829 8542 -0.88 [-1.25; -0.52] k3 14.6
Song,Jinyu 2020 83 1.43 0.41 84 1.89 051 =099 [-1.31;-0.67] | | 18.6
Chen,Yaoqi 2020 51 49137 96.63 51 591.55 100.45 =1.01 [-1.42;-0.60] k3 11.8
Xia,Changqing 2021 47 5443 8.16 a7 79.63 9.56 -2.81 [-3.39; -2.24] i 0.0
Qin,Boying 2022 43 913.54 7362 43 100584 96.95 -1.06 [-1.52;-0.61] - 9.9
Wang Lijuan 2024 79 950.00 80.00 79 1450.00 120.00 -4.88 [-5.51;-4.25] : 0.0
Huo,Jiaqi 2025 118 701.79 12538 118 791.64 13566 -0.69 [-0.95;-0.42] 26.4
Random effects model 557 557 -0.82 [-0.97; -0.67] & 100.0
Heterogeneity: I = 9.4%, t* = 0.0034, p = 0.3570
-4 -2 0 2 4
SMD (95% ClI)
Figure S7. Forest Plot of NT-proBNP Sensitivity Analysis
Experimental Control Weight(%)
Study Year Total Mean SD Total Mean SD MD 95% Cl Mean Difference Random
Treatment = <=3months
Guo,Jinhua 2019 51 417.20 1526 51 398.14 17.19 19.06 [12.75; 25.37] = : 15.7
Song, Jinyu 2020 83 362.58 5241 84 319.57 49.21 43.01 [27.59; 58.43] —.— 14.5
Xia,Changging 2021 47 458.84 59.65 47 376.95 5277 81.89 [59.12; 104.66] S —— 13.0
Qin,Boying 2022 43 33418 23.52 43 30269 2144 3149 [21.98; 41.00] E 3 15.4
Huo Jiagi 2025 118 403.15 48.99 118 382.06 45.17 21.09 [ 8.07; 33.11] I: 15.0
Random effects model 342 343 37.70 [16.96; 58.44] <> 73.6
Heterogeneity: /* = 88.3%, ©* = 509.2646, p < 0.0001 :
Treatment = >3months
Chen,Yaoqi 2020 51 430.52 8294 51 35258 76.29 77.94 [47.01;108.87] —— 11.3
Wang Lijuan 2024 79 37762 36.72 79 361.89 33.21 15.73 [ 4.81; 26.65] E 3 15.2
Random effects model 130 130 45.08 [-15.78; 105.95] e ————— 26.4
Heterogeneity: I? = 92.8%, ©° = 1795.0257, p = 0.0002 :
Random effects model 472 473 39.05 [ 19.90; 58.20] = 100.0
Heterogeneity: I = 87.7%, ©* = 597.7786, p < 0.0001 I T T 1
=100 =50 0 50 100

Test for subgroup differences: xf= 0.05,df =1 (p = 0.8219)

MD (95% Cl)

Figure S8. Forest Plot of 6 MWD Subgroup Analysis of Treatment
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Experimental Control Weight(%)
Study Year Total Mean SD Total Mean sD MD 95% Cl Mean Difference Random
severity = .-, i
Guo,Jinhua 2019 51 417.20 15.26 51 398.14 1719 19.06 [12.75; 25.37] = : 15.7
Xia,Changging 2021 47 45884 5965 47 376.95 52.77 81.89 [59.12; 104.66] o —— 13.0
Qin,Boying 2022 43 33418 2352 43 302.69 2144 3149 [21.98; 41.00] -.- 154
Huo,Jiagi 2025 118 403.15 48.99 118 382.06 4517 2109 [9.07; 33.11] . B 15.0
Random effects model 259 259 36.89 [9.90; 63.89] < 59.1
Heterogeneity: 1% = 89.9%, 1% = 710.0686, p < 0.0001 :
severity = .-.
Song,Jinyu 2020 83 362.58 52.41 84 319.57 49.21 43.01 [27.59; 58.43] B 14.5
Chen,Yaoqi 2020 51 430.52 8294 51 35258 76.29 77.94 [47.01;108.87] —— 1.3
Wang Lijuan 2024 79 37762 36.72 79 361.89 3321 1573 [4.81; 26.65] R 3 15.2
Random effects model 213 214 4314 [9.21; 77.07] ] 40.9
Heterogeneity: 1> = 89.2%, +* = 794.8026, p < 0.0001 ;
Random effects model 472 473 39.05 [19.90; 58.20] < 100.0
Heterogeneity: % = 87.7%, 1* = 537.7786, p < 0.0001 f T T I
Test for subgroup differences: yj =0.08,df=1(p =0.7777) -100 =50 0 50 100

MD (95% CI)
Figure S9. Forest Plot of 6MWD Subgroup Analysis of Class

Experimental Control Weight(%)
Study Year Total Mean SD Total Mean sSD MD 95% CI Mean Difference Random
treatment = >3months
Chen,Xinhua 2014 30 5092 3.88 30 58.88 429 -7.96 [-10.03;-5.89] —i— 8.3
Wang Hua 2017 63 5032 456 62 5924 524 -892 [-1064;-7.20 M 9.0
Chen,Yaoqi 2020 51 43.84 969 51 4758 9.28 -3.74 [-7.42;-0.06] —— 53
Wang Lijuan 2024 79 4103 414 79 4724 379 -6.21 [-7.45;-497] E 10.0
Random effects model 223 222 -7.04 [-8.88;-5.21] = 32.6
Heterogeneity: 12 = 70.4%, > = 2.3484, p = 0.0175 i
treatment = <=3months
Yu,Jiang 2019 41 46.01 4.03 41 4958 446 -3.57 [-5.41;-1.73] - 8.8
Gug,Jinhua 2019 51 5730 4.04 51 6060 3.74 -3.30 [-4.81;-1.79] ~l- 9.5
Song,Jinyu 2020 83 5312 284 84 5735 365 -423 [-522;-324] E 3 10.4
Yang,Ronglai 2020 39 5888 10.21 39 6368 11.02 -480 [-951;-009] ———®— 4.0
Xia,Changqing 2021 47 5741 632 47 6305 820 -564 [-8.60;-268] —— 8.5
Chen,Yuxian 2021 116 5043 541 116 5455 476 -4.12 [-5.43;-2.81] -'— 9.8
Qin,Boying 2022 43 5014 468 43 5436 471 -422 [-6.20;-224] —— 8.5
Huo, Jiaqgi 2025 118 57.11 4.84 118 59.65 527 -2.54 [-3.83;-1.25] : E B 9.9
Random effects model 538 539 -3.78 [-4.39; -3.17] 3 67.4
Heterogeneity: /? = 0%, 1° = 0.1029, p = 0.4376 ;
Random effects model 761 761 -493 [-6.09; -3.76] <= 100.0
Heterogeneity: I = 80.5%, t* = 31701, p < 0.0001 f ! ! !
Test for subgroup differences: 42 = 10.97, df = 1 (p = 0.0009) -10 -5 0 5 10

MD (95% Cl)
Figure S10. Forest Plot of LVEDD Subgroup Analysis

Experimental Control Weight(%)
Study Year Total Mean SD Total Mean sSD MD 95% CI Mean Difference Random
treatment = >3months
Chen,Xinhua 2014 30 5092 3.88 30 58.88 429 -7.96 [-10.03;-5.89] —— 9.9
Wang,Hua 2017 63 5032 4.56 62 59.24 524 -892 [-10.64;-7.20] M : 10.6
Chen,Yaoqi 2020 51 43.84 969 51 4758 9.28 -3.74 [-7.42;-0.06] : 0.0
Wang Lijuan 2024 79 4103 414 79 4724 379 -6.21 [-7.45;-497] : 0.0
Random effects model 93 92 -8.53 [-9.85;-7.20] <> : 20.5
Heterogeneity: 12=0%,1°=0, p =0.4848 :
treatment = <=3months
Yu,Jiang 2019 41 4601 403 41 4958 446 -3.57 [-5.41;-173] -~ 10.4
Gug,Jinhua 2019 51 5730 4.04 51 6060 3.74 -3.30 [-4.81;-1.79] E B 11.1
Song,Jinyu 2020 83 5312 284 84 5735 365 -423 [-522;-324] E 3 12.0
Yang,Ronglai 2020 39 5888 10.21 39 6368 11.02 -480 [-951,-009] ——@— 5.0
Xia,Changqing 2021 47 5741 632 47 6305 820 -564 [-8.60;-268] —— 7.9
Chen,Yuxian 2021 116 5043 541 116 5455 476 -4.12 [-5.43;-2.81] -.- 11.5
Qin,Boying 2022 43 5014 468 43 5436 471 -422 [-6.20;-224] —— 101
Huo, Jiaqgi 2025 118 57.11 4.84 118 59.65 527 -2.54 [-3.83;-1.25] : B 2 11.5
Random effects model 538 539 -3.78 [-4.39; -3.17] 3 79.5
Heterogeneity: /? = 0%, 1° = 0.1029, p = 0.4376 ;
Random effects model 761 761 -4.86 [-6.20;-3.51] & 100.0
Heterogeneity: I = 81.8%, t* = 3.6377, p < 0.0001 f T ! !
Test for subgroup differences: xf =40.76,df = 1 (p < 0.0001) -10 -5 0 5 10

MD (95% Cl)

Figure S11. Forest Plot of LVEDD Sensitivity Analysis
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Standard Error

0.601

1.203

1.804

2.406

Funnel plot analysis of publication bias for LVEDD.

Egger's test: P = 0.56

T T I I T 1
-10 -8 -6 -4 -2 0

Mean Difference

Figure S12. Funnel plot analysis of publication bias for LVEDD

given.
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