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Abstract

Background: Drugs are the first choice of treatment for
atrial fibrillation (AF), but there is currently a lack of effi-
cient drug treatment options. The aim of this study was to
investigate a combination drug treatment plan which may
serve as a reference for the treatment of AF. Methods: A
total of 316 AF patients admitted to Jiaozhou Central Hos-
pital in Qingdao from October 2020 to October 2022 were
selected for this retrospective study. They were divided into
a control group (CG, metoprolol, n = 156) and an observa-
tion group (OG, moracizine combined with metoprolol, n =
160) based on the treatment they received. The CG and OG
groups were compared for clinical efficacy, occurrence of
AF, cardiac output (CO), cardiac indexes (CI), stroke vol-
ume (SV), stroke indexes (SI) and improvement in QOL.
Results: The OG had a better effective rate of treatment,
higher levels of CO, CI, SV and SI, and higher QOL scores
compared to the CG, as well as a lower AF recurrence rate
and AF burden (all p < 0.05). Conclusion: Moracizine
combined with metoprolol is an effective treatment for AF
patients. This drug combinationwas found to reduce the AF
recurrence rate and burden in AF patients, and to improve
their hemodynamic indices and QOL.
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Introduction

Atrial fibrillation (AF) is a common arrhythmia that
accounts for about one third of hospital patients with ar-
rhythmia. AF is associated with a high disability rate and
high mortality [1]. When AF occurs, the normal atrial elec-
trical activity becomes disordered and patients experience a

loss of normal effective contraction and relaxation, a disor-
dered heart rate, and partial loss of atrial ejection function,
thereby leading to hemodynamic impairment [2,3]. Due to
the loss of atrial contraction during AF, the blood in the
atrium is prone to stasis. The resulting deciduous throm-
bus can be carried by the blood throughout the body, caus-
ing cerebral infarction, limb artery embolism, and threat-
ening the physical health and life of patients. Medical
treatment for AF is therefore vital so that patients can re-
store and maintain sinus rhythm, control ventricular rate,
and thus prevent the complications of thromboembolism
[4]. Moracizine is characterized by moderate expansion
of coronary artery, spasmolysis and anti-M cholinergic ef-
fect. The commonly used moracizine has an obvious anti-
tachyarrhythmia effect and is used to treat atrial premature
beat, ventricular premature beat, paroxysmal tachycardia,
AF, and atrial flutter. Moracizine is a class I antiarrhyth-
mic agent with low toxicity, mild side effects, and good
tolerance. Its therapeutic indexes exceed those of quini-
dine and procaine amine. The latter drugs can accelerate the
second and third phases of repolarization, thereby shorten-
ing the action potential duration and prolonging the effec-
tive refractory period. A study of moracizine treatment for
atrial arrhythmias found that it significantly reduced the in-
cidence of AF and of AF burden without affecting the sinus
rhythm [5]. Metoprolol is a selective β1 receptor blocker
that can reduce the heart rate and cardiac output (CO) at rest
and during exercise, reduce blood pressure, and slow atri-
oventricular conduction to decrease the sinus rhythm [6].
Metoprolol is effective in the treatment of AF patients, as
observed by anticoagulation, control of ventricular rate, and
transformation to sinus heart rate, which improves heart rate
variability and cardiac function [7]. However, there are few
clinical studies on the combination of moracizine and meto-
prolol for the treatment of AF, and the effects of this com-
bination on patient symptoms and hemodynamics are still
unclear. The aim of this study was therefore to evaluate the
efficacy of combined moracizine and metoprolol treatment
for AF using multiple indicators, with the results serving as
a reference for the clinical treatment of AF.
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Materials and Methods

Study Design

A total of 316 AF patients admitted to Jiaozhou Cen-
tral Hospital in Qingdao, China, from October 2020 to Oc-
tober 2022 were selected for this retrospective study. They
were divided into the control group (CG, metoprolol treat-
ment, n = 156) and the observation group (OG, combined
moracizine and metoprolol treatment, n = 160) according
to the treatment received. The therapeutic effects in the
two treatment groups were compared and analyzed, thus
allowing evaluation of the mechanism of action the mora-
cizine and metoprolol combination. Technical details for
this study are shown in Fig. 1.

Fig. 1. Study flowchart. AF, atrial fibrillation; CG, control
group; OG, observation group; QOL, quality of life.

Inclusion and Exclusion Criteria

The inclusion criteria were: (1) patients diagnosed
withAF by electrocardiogram, clinical symptoms and phys-
ical examination; (2) patients with complete clinical data;
(3) patients with clinical symptoms such as palpitation,

shortness of breath, and precordial pain. The exclusion cri-
teria were: (1) patients with severe dysfunction in heart,
liver and kidney; (2) patients who could not cooperate with
the study requirements due to severe mental illness; (3) pa-
tients with allergy or contraindication to the drugs used in
the study; (4) patients with severe cerebrovascular diseases;
(5) pregnant or lactating women; (6) patients with immune
system diseases and coagulation disorders; (7) patients who
withdrew from the study due to uncontrollable factors; and
(8) patients who did not take the necessary drugs used in the
study.

Patients and their family were informed of the purpose
and process of this study and gave signed informed consent.
This study conformed to the principles of the Declaration of
Helsinki (2013) [8] and was approved by the ethics commit-
tee of Jiaozhou Central Hospital, Qingdao (approval No.:
20190846).

Methods

All patients received conventional oral therapy with
metoprolol (manufacturer: AstraZeneca Pharmaceutical
Co., Ltd.; NMPA approval No.: H32025391; specification:
25 mg × 20 tablets; No.: 363; origin: Shanghai, China).
One tablet of metoprolol was taken orally twice per day.
Patients in the OG received moracizine in addition (man-
ufacturer: Shenyang Shengyuan Pharmaceutical Co., Ltd.;
NMPA approval No.: H20056627; specification: 50 mg;
No.: 295; origin: Shenyang, Liaoning province, China).
One tablet of moricizine were taken orally three times per
day and at 8-hour intervals. In later stages, The dosage of
Moricizine was appropriately increased according to the pa-
tients’ condition in the later period, and to a maximum of
900 mg per day, with continuous treatment for 3 months.

Observation Indexes

The baseline data for the two groups were compared.
These included gender, age, body mass index (BMI), type
of AF, average heart rate during AF, primary diseases, ed-
ucation level, and place of residence.

The clinical efficacy in both groups was compared,
with the evaluation criteria reported as follows. If clini-
cal symptoms and signs disappeared or largely disappeared,
and the onset frequency of AF was reduced by>90% com-
pared to before treatment, the treatment was considered to
be “clearly effective”. If clinical symptoms and signs were
significantly improved, and the onset frequency of AF was
reduced by >50% compared to before treatment, the treat-
ment was considered to be “effective”. If clinical symp-
toms and signs were not improved and the onset frequency
of AF was reduced by <50% or showed no improvement
compared to before treatment, the treatment was considered
“ineffective”. The overall effective rate was calculated as:
clearly effective cases + effective cases/total cases× 100%.
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Fig. 2. Comparison of hemodynamic indices between CG and OG following treatment (x̄ ± SD). (A) Comparison of CO. (B)
Comparison of CI. (C) Comparison of SV. (D) Comparison of SI. CO, cardiac output; CI, cardiac indexes; SV, stroke volume; SI, stroke
indexes. “*” indicated a significant difference between the two groups, p < 0.05.

To determine AF, all patients were evaluated with
a 24 h dynamic electrocardiogram detector (manufac-
turer: Shandong ShengdongMedical Technology Co., Ltd.;
model: DYX-1A; No.: 10076901601501; origin: Jinan,
Shandong province, China). The occurrence of AF in the
two groups was recorded, allowing comparison of the AF
recurrence rate and AF burden.

Hemodynamic indices were evaluated using a non-
invasive hemodynamic detector (manufacturer: Guang-
dong Kangbeisite Medical Technology Co., Ltd.; model:
CSM3100; No.: 20152210493; origin: Guangzhou,
Guangdong province, China). CO, cardiac indexes (CI),
stroke volume (SV) and stroke indexes (SI) were compared
between the two groups.

The quality-of-life (QOL) scale (SF-36) [9] was used
to evaluate patient QOL. SF-36 covers 8 aspects: physio-
logical function, physiological role, physical pain, general
health status, vigor, social function, emotional function and
mental health. It has a total of 36 questions and the maxi-
mum score of each dimension is 100 points. The higher the
score, the better the QOL.

Statistical Methods

The data processing software used in this study was
SPSS20.0 (IBM Corp., Armonk, NY, USA). GraphPad
Prism 7 (San Diego, CA, USA) was used to plot the data.
Numerical data and measurement data were tested by χ2

and t test, and presented as [n (%)] or as mean ± standard
deviation (x̄± SD). Differences between groups were con-
sidered to be statistically significant when p < 0.05.

Results

Comparison of Baseline Data between CG and OG

As shown in Table 1, no significant differences in any
of the baseline data were observed between the two groups
(p > 0.05).

Comparison of Clinical Efficacy between CG and OG

As shown in Table 2, the overall effective rate of treat-
ment was significantly higher in OG compared to CG (p <
0.05).
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Table 1. Comparison of baseline data between CG and OG [n (%)].
Index CG (n = 156) OG (n = 160) χ2/t p

Gender 0.024 0.876
Male 93 (59.62) 94 (58.75)
Female 63 (40.38) 66 (41.25)

Average age (years) 59.03 ± 9.48 59.38 ± 8.99 1.379 0.168
BMI (x̄ ± SD, kg/m2) 21.64 ± 1.38 21.39 ± 1.58 1.470 0.142
Blood pressure levels

Systolic pressure (mmHg) 126.17 ± 15.55 125.83 ± 14.61 0.201 0.841
Diastolic pressure (mmHg) 86.24 ± 8.70 87.01 ± 9.10 0.767 0.443

Heart rate (times/min) 85.65 ± 11.68 85.82 ± 11.82 0.125 0.901
Types of AF 1.232 0.540

Primary 45 (28.85) 51 (31.88)
Paroxysmal 74 (47.44) 66 (41.25)
Persistent 37 (23.72) 43 (26.88)

Average heart rate during AF (x̄ ± SD, times/min) 128.03 ± 15.31 127.13 ± 16.77 0.498 0.619
Primary disease 0.312 0.958

Hypertension 51 (32.69) 53 (33.13)
Diabetes mellitus 39 (25.00) 41 (25.63)
Coronary heart disease 34 (21.79) 37 (23.13)
None 32 (20.52) 29 (18.13)

Education level 0.119 0.730
College and above 74 (47.44) 79 (49.38)
High school or below 82 (52.56) 81 (50.63)

Place of residence 0.108 0.743
Urban area 76 (48.72) 75 (46.88)
Rural area 80 (51.28) 85 (53.13)

BMI, body mass index.

Table 2. Comparison of clinical efficacy between CG and OG [n (%)].
Group Cases Clearly effective Effective Ineffective Overall effective

CG 156 61 (39.10) 63 (40.38) 32 (20.51) 124 (79.49)
OG 160 70 (43.75) 76 (47.50) 14 (8.75) 146 (91.25)
χ2 8.828
p 0.012

Comparison of AF between CG and OG

There was no significant difference in the duration of
AF between CG and OG (p> 0.05). However, as shown in
Table 3, the recurrence rate of AF and the AF burden were
both significantly lower in OG than in CG (p < 0.05).

Comparison of Hemodynamic Indices between CG and
OG

As shown in Fig. 2 and Table 4, the levels of CO, CI,
SV and SI following treatment were higher in the OG than
in the CG (p < 0.05).

Comparison of SF-36 Score between CG and OG

As shown in Table 5, the OG had significantly higher
QOL scores than the CG following treatment (p < 0.05).

Discussion

AF refers to the loss of orderly atrial electrical activ-
ity, which is replaced by rapid and disorderly fibrillation
waves. This serious disorder of atrial electrical activity has
a high clinical incidence, with the main pathophysiological
characteristics being a disordered ventricular rate, impaired
cardiac function, and atrial mural thrombosis [10–12]. The
incidence of AF increases significantly with age [13], af-
fecting 10% of people aged > 75 years. AF is the second
most common arrhythmia after ventricular premature beat.
The clinical manifestations of AF include palpitations, ver-
tigo, chest discomfort and shortness of breath, all of which
seriously impact the patients’ QOL and physical health [14–
16]. Moracizine is a commonly used antiarrhythmic drug
that inhibits the rapid internal flow of Na+, affects mem-
brane stabilization, shortens 2-phase and 3-phase repolar-
ization and action potential time, and reduces the effective
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Table 3. Comparison of AF in CG and OG (n, x̄ ± SD).
Group Cases Duration of AF Recurrence rate of AF (%) AF burden (%)

CG 156 3.51 ± 2.00 44 (28.21) 8.08 ± 1.83
OG 160 3.42 ± 1.81 21 (13.13) 6.84 ± 1.86
χ2/t 0.433 10.994 6.005
p 0.666 0.001 <0.001

Table 4. Comparison of hemodynamic indices between CG and OG (x̄ ± SD).
Observation index Time CG OG t p

CO (L/min)
Before treatment 2.88 ± 0.24 2.92 ± 0.36 1.341 0.181
After treatment 4.65 ± 0.81 6.07 ± 1.15 12.619 <0.001

CI (L/min·m2)
Before treatment 1.93 ± 0.22 2.02 ± 0.30 1.591 0.113
After treatment 3.01 ± 0.57 4.51 ± 0.93 17.309 <0.001

SV (mL/B)
Before treatment 52.81 ± 6.96 53.29 ± 7.39 0.589 0.556
After treatment 83.04 ± 7.32 88.89 ± 5.20 8.209 <0.001

SI (mL/B·m2)
Before treatment 42.93 ± 4.44 43.49 ± 3.49 1.260 0.209
After treatment 56.34 ± 9.81 69.69 ± 8.28 13.089 <0.001

Table 5. Comparison of SF-36 scores between CG and OG (x̄ ± SD).
Evaluation indicators Times CG OG t p

Physiological function
Before treatment 50.07 ± 6.38 50.52 ± 4.30 0.734 0.463
After treatment 64.38 ± 5.96 82.79 ± 5.94 27.502 <0.001

Physiological role
Before treatment 54.87 ± 4.90 55.28 ± 5.44 0.703 0.483
After treatment 79.42 ± 6.70 89.16 ± 4.14 15.580 <0.001

Physical pain
Before treatment 52.60 ± 4.21 53.43 ± 5.21 1.541 0.124
After treatment 67.23 ± 5.57 83.06 ± 6.30 23.639 <0.001

General health status
Before treatment 58.68 ± 4.47 58.79 ± 5.19 0.198 0.843
After treatment 80.47 ± 4.44 88.06 ± 5.71 13.176 <0.001

Vigor
Before treatment 55.73 ± 4.33 55.51 ± 4.65 0.431 0.667
After treatment 75.78 ± 5.34 86.86 ± 4.26 20.404 <0.001

Social function
Before treatment 54.24 ± 5.44 53.94 ± 5.99 0.456 0.648
After treatment 79.31 ± 5.55 90.59 ± 3.56 21.558 <0.001

Emotional function
Before treatment 54.70 ± 4.95 55.16 ± 4.37 0.883 0.378
After treatment 70.44 ± 6.06 86.58 ± 6.07 23.644 <0.001

Mental health
Before treatment 57.10 ± 4.34 57.16 ± 4.39 0.135 0.893
After treatment 71.05 ± 6.58 86.69 ± 5.11 23.638 <0.001

refractory period, thereby improving arrhythmia. This drug
is often used to treat arrhythmia in patients with coronary
heart disease, angina pectoris, hypertension, etc. It has sig-
nificant therapeutic effects, minor side effects, and good
safety. Metoprolol is a β-blocker that reduces the heart rate,
prolongs diastolic time, fills the left ventricle, increases di-
astolic volume in the terminal phase, and effectively al-
leviates myocardial ischemia and hypoxia [17,18]. In the
present study, the clinical efficacy of moracizine combined
with metoprolol for the treatment of AF patients was in-
vestigated in order to provide additional data to help guide
clinical practice.

It was previously reported that metoprolol combined
with amiodarone for the treatment of patients with acute
myocardial infarction and arrhythmia could improve the
clinical efficacy and reduce the symptoms of palpitation

and chest tightness caused by excessive heart rate [19]. In
the present study, the overall rate of effective treatment was
found to be significantly higher in the OG than in the CG (p
< 0.05), indicating the moracizine and metoprolol combi-
nation was superior to metoprolol alone. If AF, atrial flutter
and other symptoms occur within 3 months after treatment
and last for 30 s or more, the AF condition is considered to
be recurrent. Both the incidence of AF and the AF burden
were lower in the OG than in the CG (p < 0.05), suggest-
ing the moracizine and metoprolol combination was effec-
tive at reducing these conditions. This drug combination
may therefore have a significant and synergistic inhibitory
effect on the occurrence of AF. Trimetazidine can protect
cardiomyocytes from injury and maintain the balance of
myocardial blood supply and oxygen supply. Metoprolol
can inhibit myocardial contraction to exert a hypotensive
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effect, inhibit endogenous catechol secretion, while also re-
ducingmyocardial oxygen consumption, heart rate, AF bur-
den and the incidence of AF [20–22]. In AF patients with
a high heart rate, the ventricle does not fully fill with blood
and cardiac function decreases by approximately 25% due
to the loss of atrial function, resulting in a smaller cardiac
ejection volume and hemodynamic disorders [23]. The oc-
currence of AF has a major impact on hemodynamics, caus-
ing inconsistent atrial and ventricular activity, decreased
heart pump function, and adverse phenomena such as pal-
pitation, amaurosis and syncope [24]. It is therefore nec-
essary to convert AF into sinus rhythm and to prevent AF
recurrence, thereby ensuring the stability of blood flow af-
ter treatment. In the present study, hemodynamic indices in
AF patients were improved by treatment with moracizine
and metoprolol (OG), with the levels of CO, CI, SV and SI
all being higher than those in the CG (p < 0.05). There-
fore, treatment with this drug combination promotes blood
circulation in the coronary artery and peripheral arteries, re-
duces systolic pressure, relieves cardiac afterload, increases
cardiac output, and improves hemodynamics. Moreover,
the QOL score was higher in the OG than the CG (p <

0.05), further confirming the efficacy of this drug combina-
tion for the treatment of AF. Amiodarone and propafenone
are more commonly used in the clinical treatment of AF,
but these drugs have a higher withdrawal rate during treat-
ment, mostly discounted in the form of doctor’s prescrip-
tion. After intravenous injection of antiarrhythmic drugs
such as amiodarone, 4.9% of patients have cardiac conduc-
tion block or bradycardia, and 16% of patients have hy-
potension [25]. Therefore, doctors usually evaluate the rel-
evant risks before prescribing these drugs. In the current
study, patients treated with the moracizine and metoprolol
combination showed better treatment effects, a lower recur-
rence rate for AF, and good hemodynamic improvement. In
summary, the combination of these two drugs can be used
for effective treatment of AF patients.

Although many drugs are available for the clinical
treatment of AF, including amiodarone and propafenone,
few studies have examined the use of moracizine combined
with metoprolol. This novel study examined the combi-
nation of these drugs to treat AF patients. The observed
improvements in clinical symptoms, the positive effects on
hemodynamic indexes, and the improved QOL scores pro-
vide new evidence to help guide the treatment of AF pa-
tients.

There are some limitations with this study. The retro-
spective study design and the recruitment of patients from
the same hospital may have biased the results. Multi-center,
prospective studies are needed to further examine the mech-
anism of action of themoracizine andmetoprolol drug com-
bination. In future research, more parameters also should be
studied to confirm the effects of this drug combination.

Conclusion

In conclusion, the treatment of AF patients with mora-
cizine and metoprolol can improve their clinical condition,
improve hemodynamic parameters, and enhance their qual-
ity of life, thus offering a new treatment option for AF.
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