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Abstract

verify the present findings.

wenxin granule.

Results: Eight randomized controlled trials involving 722 patients with CHD and arrhythmia were included. Our findings showed
that WXG and metoprolol showed better effects than metoprolol alone on electrocardiogram change (odds ratio [OR] = 7.21, 95%
confidence interval [Cl] [1.48, 35.07]), clinical symptom improvement (OR = 5.83, 95% CI [1.52, 22.35]), overall clinical effect (OR =
5.51,95% CI [2.65, 11.44], P < .001), atrial premature beat (mean difference [MD] = —109.85, 95% CI [-171.25, —-48.46], P < .001),
ventricular premature beat (MD = -195.43, 95% Cl [-334.09, —-56.77], P < .001), borderline premature beat (MD = —42.92, 95%
Cl [-77.18, —=8.67], P = .01), short-burst ventricular tachycardia (MD = —35.98, 95% CI [-39.66, —32.30], P < .001), ST segment
reduction (MD = —0.47, 95% CI [-0.54, —0.40], P < .001), ST segment decrease duration (MD = -0.76, 95% CI [-0.95, —0.57], P
< .001). However, no significant differences were observed in adverse reactions (OR = 0.54, 95% CI [0.27, 1.09], P = .09).

Conclusion: Compared to metoprolol alone, WXG and metoprolol can more effectively manage patients with CHD and
arrhythmia. However, additional large-scale, multicenter, rigorous, and high-quality randomized controlled trials are warranted to

Abbreviations: APB = atrial premature beat, ARs = adverse reactions, BPB = borderline premature beat, CHD = coronary
heart disease, Cl = confidence interval, CYI = clinical symptom improvement, ECG-C = electrocardiogram change, MD = mean
difference, OCE = overall clinical effect, OR = odds ratio, RCTs = randomized controlled trials, STSD = ST segment decrease
duration, STSR = ST segment reduction, STVT = short-burst ventricular tachycardia, VPB = ventricular premature beat, WXG =

Keywords: arrhythmia, coronary heart disease, meta-analysis, metoprolol, wenxin granule

Background: This meta-analysis aimed to systematically and comprehensively assess the effectiveness and safety of Wenm
granule (WXG) and metoprolol in the treatment of elderly patients with coronary heart disease (CHD) and arrhythmia.

Methods: \We searched the electronic databases of the Cochrane Library, PUBMED, EMBASE, CNKI, Wangfang, and CBM
from initiation to May 1, 2022, and selected a set of clinical indicators for WXG and metoprolol for CHD and arrhythmia. The
methodological quality of the included studies was analyzed using the Cochrane risk-of-bias tool. Data were pooled using a fixed-
effects or random-effects model, and a meta-analysis was conducted.

1. Introduction

Coronary heart disease (CHD) is characterized by occlusion
or vascular stenosis leading to myocardial ischemia, hypoxia,
and necrosis.'* It is one of the most common risk factors for
cardiovascular diseases and a major public health problem
worldwide.’71 It has been reported that CHD primarily leads
to cardiovascular-related mortality, with approximately 7.3 mil-
lion annual deaths, and China has contributed about 130,000
deaths.™ Together with arrhythmia, it is responsible for the
largest number of cardiac-associated mortality and morbidity
worldwide.!"*12 Thus, it is important to manage patients with
CHD and arrhythmia.

The authors have no conflicts of interest to disclose.

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

@ Department of Cardiology, Daqing Oilfield General Hospital, Daging, China.
*Correspondence: Wei Huang, Department of Cardiology, Daqging Oilfield General

Hospital, No. 9, Zhongkang Street, Sartu District, Daqing, Heilongjiang 163000,
China (e-mail: smaytul75020@21cn.com).

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is

Metoprolol, a class II antiarrhythmic agent, is currently
utilized clinically for the management of arrhythmias and
CHD.!'3-551 According to previous experimental and clinical
studies, it can significantly decrease the occurrence of CHD and
arrhythmia.!'>'¢l Studies have reported that it can slow heart
rate, inhibit cardiac contractility by blocking B-adrenoceptors,
and enhance cardiac autonomic function.'”” However, its effi-
cacy remains unsatisfactory and is accompanied by a variety
of adverse events, such as nausea, dizziness, headache, and
bradycardia.l"®!

Fortunately, the traditional Chinese herbal medicine, wenxin
granule (WXG), has also been reported to manage such con-
ditions with promising outcomes.”2!l WXG comprises of 5
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herbal medicines including Ginseng, Polygonatum, pseudo-gin-
seng, lamber, and Nardostachys Chinensis. It has been widely
used for the management of CHD and arrhythmia in China.!"*-
211 Studies have reported that it benefits CHD and arrhythmia
by tonifying Qi, nourishing Yin, and promoting blood circula-
tion, in accordance with the theory of traditional Chinese med-
icine.?>?! Other pharmacological studies have reported that
WXG has electrophysiological effects on blocking I, and I,
which helps to relieve CHD and arrhythmia.l?*"

A variety of clinical trials have explored the effectiveness
and safety of WXG and metoprolol in the treatment of patients
with CHD and arrhythmia.??$-351 However, there is still limited
evidence to systematically and comprehensively investigate the
effectiveness and safety of WXG and metoprolol in the treat-
ment of elderly patients with CHD and arrhythmia. Therefore,
this study systematically and comprehensively summarized the
latest clinical trials to evaluate the effectiveness and safety of
WXG and metoprolol in the treatment of patients with CHD
and arrhythmia. Our findings provide evidence for the clinical
practice of treating CHD and arrhythmia.

2. Methods
We reported this meta-analysis based on the PRISMA statement.

2.1. Ethic approval statement

This study did not require ethical approval because it analyzed
secondary data from potential publications.

2.2. Eligibility criteria

We included the following trials: randomized controlled trial
(RCT); patients aged >60 years; diagnosed with CHD and
arrhythmia; experimental group treated with WXG and metop-
rolol and the control group treated with metoprolol alone; and
no gender, race, or nationality limitations.

We excluded the following studies: duplicate records; irrel-
evant studies, including animal studies, experimental studies,
reviews, conference summaries, case reports, case series, non-
controlled clinical studies, and retrospective studies; and not
RCT, combined therapies, wrong comparisons, quasi-RCTs, and
studies with incomplete data.

2.3. Search strategy for eligible records

Six electronic databases were searched from initiation to
May 1, 2022: Cochrane Library, PUBMED, EMBASE, CNKI,
Wangfang, and CBM. There were no limitations to the language
of the search results. Keywords used to search were: “Wenxin
granule,” OR “Wenxin keli,” OR “Betaloc,” OR “metoprolol,”
OR “coronary heart disease,” OR “arrhythmia,” OR “cardiac
arrhythmia,” OR “clinical trial,” OR “RCT,” OR “randomized
controlled trial.” The search strategy of PUBMED is given in
Table 1. This study included RCT that investigated the effective-
ness and safety of WXG as adjunctive therapy to metoprolol in
elderly patients with CHD and arrhythmia.

2.4. Outcome measurement

The outcomes were electrocardiogram change (ECG-C),
clinical symptom improvement (CYI), overall clinical effect
(OCE), atrial premature beat (APB), ventricular premature
beat (VPB), borderline premature beat (BPB), short-burst ven-
tricular tachycardia (STVT), ST segment reduction (STSR),
ST segment decrease duration (STSD), and adverse reactions
(ARs).
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2.5. Study selection, data extraction, and risk of bias
assessment

Record screening, data extraction, and risk of bias assessment
were independently performed by 2 authors and cross-checked.
Any disagreement was resolved through consultation or discus-
sion with the third author. All records were selected based on
eligibility criteria. Data from the included trials were extracted
using a previously designed data collection form, including gen-
eral data summary (e.g., title, first author, year of publication),
basic patient and study information (e.g., age, gender, sample
size, details of intervention and comparison), and outcomes. The
methodological quality of all the included trials was evaluated
using the Cochrane risk-of-bias tool in 7 domains. Each study
was assessed through 7 domains, and each was rated as having
a low, unclear, or high risk of bias.

2.6. Statistical analysis

This study analyzed data and conducted a meta-analysis using
RevMan 5.3 software (Copenhagen: The Nordic Cochrane
Center, The Cochrane Collaboration). Continuous data were
calculated using the mean difference (MD) and 95% confidence
interval (CI), and dichotomous data were calculated using odds
ratios (OR) and 95% CIL. Statistical heterogeneity across the
included studies was checked using I? index. A fixed-effects
model was used to synthesize the data if I was <50%, and
a random-effects model was used to pool the data if 12 was
>50%.

3. Results

3.1. Study characteristics

In total, 938 records were identified in this study (Fig. 1). A
total of 930 citations were excluded because of duplication,
irrelevant studies, non-RCT, combined therapy, wrong com-
parison, quasi-RCT, and trials with incomplete data (Fig. 1).
Finally, 8 eligible studies involving 722 patients focusing on
WXG and metoprolol for CHD and arrhythmia were included,
and the data were analyzed (Fig. 1). The sample sizes varied
from 60 to 148 and all were prospective studies. The gen-
eral characteristics of the 8 eligible studies are summarized in
Table 2.

Search strategy of PUBMED.

Number Search terms
1 Coronary heart disease
2 Cardiac arrhythmia
3 Arrhythmia
4 Or1-3
5 Chinese medicine
6 Herbal medicine
7 Chinese herbal medicine
8 Wenxin granule
9 Wenxin keli
10 Betaloc
11 Metoprolol
12 Or 5-11
13 Clinical trial
14 Controlled clinical trial
15 Randomized controlled trial
16 Case-control study
17 Observational study
18 Or13-17
19 4 AND 12 AND 18
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Records identified
through database
searching (n=926)

Additional records

identified through
other sources
(n=15)

Records after duplicates

removed (n=563)

Title and
Abstracts of
records screened
(n=563)

Irrelevant records
excluded (n=520)

Full-text articles
assessed for
eligibility (n=43)

Full-text articles
excluded, with
reasons (n=35)

Not RCT (n=9)

Combined therapy
(n=5)

Quasi-RCT (n=17)

Wrong
comparison (n=1)

Incomplete data

(n=3)

Studies included
in qualitative
synthesis (n=8)

(n=8)

Studies included
in quantitative
synthesis
(meta-analysis)

Figure 1. Flow diagram of study selection.

3.2. Study quality assessment

The Cochrane risk-of-bias tool was used to assess the quality of
the 8 included trials (Fig. 2). All 8 studies reported details of ran-
dom sequence generation.**! However, none of the included
trials provided insufficient information on allocation conceal-
ment and blinding to participants, investigators, and outcome
assessors!?$-351 (Fig. 2). Regarding incomplete outcome data, all
studies reported sufficient data, except for 3 studies with insuf-
ficient outcome indicators. All trials reported selective reporting
and other biases with sufficient information**-3%! (Fig. 2).

Table 2
General characteristics of included studies.

Study

Follow-up

Outcomes
ECG-C

Gontrol

Age (yr, T/C) Intervention

T.69.7+3.4; C:69.5+3.5

No. of patients (T/C)

1mo
1mo
1mo
2 mo
1mo
5 wk
1mo
3mo

APB, VPB, BPB, STVT, STSR, STSD

OCE, STVT, STSR, STSD, ARs
APB, VPB, ARs

0CE
CYl, APB, VPB, BPB

OCE, APB, VPB, ARs
OCE, ARs

Metopro
Metopro
Metopro
Metopro
Metopro
Metopro
Metopro
Metopro

+WXG
+WXG
+WXG
+WXG
+ WXG
+WXG
+ WXG
+WXG

Metopro
Metopro
Metopro
Metopro
Metopro
Metopro
Metopro
Metopro

T.68.3+4.6; C:69.1+4.7
T.705+11;C:71.5+1.3
T.726+2.4;C:721+2.3
T.71.0+2.6;C:71.0+24
T:711+24;,C:705+2.6
T.63.3+3.1; C:63.2+3.1
T.74.3+9.1;C:74.3+9.1

40/40
50/50
40/40
30/30
42/42
46/46
39/39
74174

Gu 2019
Guo 2018
Luo 2018
Tan 2021
Wang 2017
Wang 2019
Zhang 2019
Zhu 2019

www.md-journal.com

ST segment

ST segment decrease duration, STSR =

electrocardiogram change, OCE = overall clinical effect, STSD =

= wenxin granule.

borderline premature beat, C = control group, CYI = clinical symptom improvement, ECG-C

reduction, STVT = short-burst ventricular tachycardia, T = treatment group, VPB = ventricular premature beat, WXG

APB = atrial premature beat, ARs = adverse reactions, BPB
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Figure 2. Risk of bias summary.

3.3. ECG-C and CYI

One study involving 80 patients evaluated the ECG-C (OR

97%, P < .001;

5.51,95% CI [2.65,11.44], I*

0%, P < .001, Table 3, Fig. 3).25-3133

5.83,95% CI[1.52,22.35], Table 3).B%

Four studies with 370 patients explored APB and VPB (Table 3).

Statistically significant differences were found in APB (MD

-109.85, 95% CI [-171.25, -48.46], I
Table 3, Fig. 4), and VPB (MD = -195.43, 95% CI [-334.09,
99%, P < .001; Table 3, Fig. 5)

showed that WXG and metoprolol showed better effects than
-56.77], I

7.21,95% CI[1.48,35.07], Table 3)?% and another study inves-
Four trials involving 332 patients assessed the OCE. Its results

3.4. Meta-analysis of OCE
metoprolol alone on OCE (OR
3.5. Meta-analysis of APB and VPB

tigated CYI (OR
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Experimental Control 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guo 2018 45 50 35 50 47.8% 3.86[1.28,11.64] ——
Luo 2018 39 40 28 40 96% 16.71[2.05 136.08] +
Tan 2021 28 30 22 30 200% 5.09[0.98, 26.43]
Wang 2019 44 46 38 46 22.6% 4.63(0.93, 2315] N I —
Total (95% CI) 166 166 100.0% 5.51[2.65, 11.44] -‘-
Total events 156 123
Heterogeneity; Chi*=1.53, df= 3 (P = 0.68); F= 0% I'um 051 11'0 1DD=

Test for overall effect: Z= 4.58 (P < 0.00001) Favours [experimental] Favours [control]

Figure 3. Meta-analysis of overall clinical effect.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Tan 2021 -922.68 4243 30 -769.73 41.66 30 256% -152.95[-174.23,-131.67] -
VWang 2017 -58.11 23.82 42 -16.77 25.99 42 26.2% -41.34 [-52.00, -30.68) b
Zhang 2019 -309.43 49.46 39 -208.87 49.49 39 256% -100.56 [-122.52,-78.60] -
Zhu 2018 -823.08 1547 74 77213 1489 74 226% -150.95[-198.87,-102.03] —
Total (95% CI) 185 185 100.0% -109.85[-171.25, -48.46] -
Heterogeneity: Tau®= 3713.52, Chi*=103.87, df=3 (P < 0.00001); F= 97%

200 <100 0 100 200

Testior overall effect. Z=3.51 (P = 0.0003) Favours [experimental] Favours [control]

Figure 4. Meta-analysis of atrial premature beat.

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Tan 2021 -987.09 4594 30 -809.09 4515 30 25.5% -178.00[201.05,-154.95] -
Wang 2017 -56.11 2191 42 -3567 2764 42 256% -20.44 [-31.11,-9.77) b
Zhang 2019 -776.05 13847 39 -3529 13845 39 245% -42315[-484.60,-361.70) —=—
Zhu 2019 -97451 19259 74 -80512 196.67 74 244% -169.39[-232.11,-106.67) —e
Total (95% Cl) 185 185 100.0% -195.43[-334.09, -56.77] = E i

ity F= - Chif= = 2= t 4 } 4
Heterogeneity: Tau®= 19487.36; Chi*= 299.34, df= 3 (P < 0.00001); F= 99% o 250 L 250 500

Testfor overall effect: 2= 2.76 (P = 0.006) Favours [experimental] Favours [control]

Figure 5. Meta-analysis of ventricular premature beat.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Wang 2017 -61.73 41.39 42 -366 39.64 42 491% -2513[-42.46,-7.80) ——
Zhang 20189 -134.03 33.08 39 -73.94 3318 39 509% -60.09[-74.79,-45.39) ——
Total (95% CI) 81 81 100.0% -42.92[-77.18,-8.67] e
Heterogeneity: Tau®= 543.86; Chi*= 9.09, df=1 (P =0.003); F= 89%

-100 -50 0 50 100

Testfor overall effect: 2= 2.46 (P = 0.01) Favours [experimental] Favours [control]

Figure 6. Meta-analysis of borderline premature beat.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Guo 2018 -93 1212 50 -59 1345 50 53.8% -34.00[-39.02,-28.98] -
Zhang 2019 -97.28 12.08 39 -89 1233 39 46.2% -38.28[-43.70,-32.86) ——
Total (95% CI) 89 89 100.0% -35.98[-39.66,-32.30] &
ity: Chi*= = = A= + t 2 t
Heterogeneity: Chi*=1.29, df=1 (P = 0.26); F= 23% 20 5 b 75 a0

Test for overall effect: Z=19.15 (P < 0.00001) Favours [experimental] Favours [control]

Figure 7. Meta-analysis of short-burst ventricular tachycardia.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Guo 2018 -0.83 059 50 -0.44 0862 50 8.9% -0.39[-0.63,-0.15) e —
Zhang 2019 4102 044 39 -054 019 39 91.1% -0.48[-0.55,-0.41) 2 n
Total (95% Cl) 89 89 100.0% -0.47 [-0.54,-0.40] -
Heterogeneity: Chi*= 0.50, df=1 (P =0.48); F=0% 1 t } +
i -05  -0.25 0 025 05
Test for overall effect: Z=13.08 (P < 0.00001) Favours [experimental] Favours [control]
Figure 8. Meta-analysis of ST segment reduction.
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Guo 2018 -2.08 064 50 -1.36 0.69 50 51.5% -0.72[-0.98,-0.46) —i—
Zhang 2019 -2.33 057 39 -1.53 064 39 485% -0.80[-1.07,-0.53) —i—
Total (95% CI) 89 89 100.0% -0.76 [-0.95,-0.57] ’
Heterogeneity: Chi*=0.18, df=1 (P = 0.68); F=0% l1 -Ul 5 ;) []=5 1.‘
Testfor overall effect: 2= 7.94 (P < 0.00001) Favours [exper.imentall Favours.[contml]
Figure 9. Meta-analysis of ST segment decrease duration.
Experimental Control 0Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guo 2018 5 50 3 50 12.5% 1.74[0.33, 7.71)
Tan 2021 1 30 730 31.2%  0.11[0.01,099 ¢ =
YWang 2019 2 46 3 46 13.2% 0.65[0.10, 4.09) -
Zhu 2019 5 74 10 74 430%  046(0.15,1.43] —
Total (95% CI) 200 200 100.0%  0.54]0.27,1.09] =i
Total events 13 23
ity = = = R= 1 t + t
Heterogeneity: Chi*= 4.49, df=3(P=0.21), F= 33% 0.05 02 1 : 20

Test for overall effect: Z=1.72 (P = 0.09)

Figure 10. Meta-analysis of adverse reactions.

Favours [experimental] Favours [control]

3.6. Meta-analysis of BPB

Two studies involving 162 patients evaluated BPB, and the
results showed a statistically significant difference on BPB (MD
=-42.92,95% CI [-77.18, -8.67], I> = 89%, P = .01; Table 3,
Fig. 6).

3.7. Meta-analysis of STVT, STSR, and STSD

Two trials with 178 participants examined STVT, STSR, and
STSD?*34 (Table 3). There were significant differences between
2 groups on STVT (MD = -35.98, 95% CI [-39.66, -32.30], I
=23%, P < .001; Fig. 7), STSR (MD = -0.47, 95% CI [-0.54,
-0.40], I> = 0%, P < .001; Fig. 8), and STSD (MD = -0.76,95%
CI[-0.95,-0.57], I = 0%, P < .001; Fig. 9).

3.8. Meta-analysis of ARs

A total of 4 studies with 400 patients explored ARg/?31:3435]
(Table 3). No significant difference was observed in ARs (OR =
0.54,95% C1[0.27,1.09], I = 33%, P = .09; Fig. 10).

4. Discussion

CHD is still one of the most significant risk factors that can
result in major public health problems or even cardiovascular-re-
lated deaths worldwide.*! In addition to arrhythmia, previous
studies have reported that such conditions account for more
cardiac-associated mortality and morbidity.'"!?l Metoprolol
has been reported to relieve both CHD and arrhythmia symp-
toms.[3"5 Furthermore, a variety of clinical trials have explored
the effects and safety of WXG and metoprolol in the treatment

of elderly patients with CHD and arrhythmia. However, there is
limited evidence supporting this hypothesis.

This meta-analysis included a total of 8 trials involving
722 patients. This study comprehensively and systematically
investigated the effects and safety of WXG and metoprolol
in the treatment of elderly patients with CHD and arrhyth-
mia. The results showed that patients who received WXG
and metoprolol had better outcomes than those who received
metoprolol alone. Effectiveness of WXG and metoprolol on
ECG-C, CYI, OCE, APB, VPB, BPB, STVT, STSR, and STSD
indicates that the effects of WXG and metoprolol are superior
to those of metoprolol alone for the management of CHD and
arrhythmia.

In addition, 4 trials involving 400 participants reported
adverse events. There were no significant differences in the ARs
when the data were pooled. This indicates that both modalities
have similar safety profiles.

The present study has certain limitations as follows: there
were certain risk of bias in the included trials, and all included
studies did not fully describe the procedures of allocation and
blind implementation; the sample size of some of the included
studies was small, and their effectiveness tests were restricted; all
studies were conducted in China and were published in Chinese
journals, which may have caused bias. Therefore, further studies
with larger sample sizes and multicenter designs are needed to
validate the current findings.

5. Conclusion

The findings of this study showed that WXG and metoprolol
was more effective than metoprolol for the treatment of elderly
patients with CHD and arrhythmia.
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