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Zhang et al.: Comparative Study of Propranolol and Metoprolol on Unstable Angina Pectoris
To investigate the efficacy of propranolol and metoprolol on unstable angina pectoris patients and their effects
on high-sensitivity C-reactive protein and lipoprotein associated phospholipase A2. Altogether 138 unstable
angina pectoris patients admitted to our hospital were considered and enrolled into two groups in view of
the treatment methods. Among them, 62 patients in the control group were treated with propranolol and 76
cases in the observation group were treated with metoprolol. The efficacy and incidence of adverse reactions
of patients after treatment in both groups were recorded, and their seizure frequency and duration of angina
pectoris were compared. The cardiac functions of both groups before and after treatment were compared: left
ventricular ejection fraction, left ventricular end diastolic volume and left ventricular end systolic volume.
Enzyme-linked immunosorbent assay was employed to examine the concentration of inflammatory factors in
serum before and after treatment: serum high-sensitivity C-reactive protein and serum lipoprotein-associated
phospholipase A2. The risk factors affecting their efficacy were assessed through logistic regression analysis.
The expression of cardiac function in the observation group after treatment was dramatically better than
that in the control group. The seizure frequency, duration and inflammatory factor level in the observation
group after treatment were dramatically lower than those in the control group. The clinical efficacy in the
observation group was obviously higher than that in the control group. There was no marked difference in
incidence of adverse reactions between both groups. Multivariate logistic regression analysis identified that
gender, history of diabetes, hypertension, levels of high-sensitivity C-reactive protein, lipoprotein associated
phospholipase A2 before treatment and treatment methods were independent risk factors affecting their
efficacy. Compared with propranolol, metoprolol can dramatically improve the cardiac function of unstable
angina pectoris patients, control the seizure frequency and duration of angina pectoris and reduce the level
of inflammatory factors.
Key words: Unstable angina pectoris, propranolol, metoprolol, high-sensitivity C-reactive protein, lipoprotein
associated phospholipase A2

Unstable Angina Pectoris (UAP) is an Acute Coronary
Syndrome (ACS), which is mainly caused by acute
myocardial ischemia and hypoxia. It is angina pectoris
between Stable Angina Pectoris (SAP) and Acute
Myocardial Infarction (AMI)[1]. Epidemiological
survey data show that UAP has more than one million
hospitalized patients each year, with a high morbidity
and the morbidity of males is significantly higher than
that of females. It progresses very rapidly and 6 % to
8 % of UAP patients in hospital will develop non-fatal
myocardial infarction or death[2]. It is mainly developed

from SAP and its pathogenesis is related to coronary
atherosclerotic plaque rupture, mural thrombosis,
platelet aggregation and other factors. The clinical
diagnosis of UAP is usually determined by ischemic
biomarkers such as cardiac troponin, electrocardiogram
determination, coronary angiography and symptoms
of angina pectoris[3]. Currently, clinical treatment
methods for UAP include drug therapy, interventional
therapy and surgical treatment[4]. Drug therapy mainly
includes antithrombotic, anti-myocardial ischemia and
lipid-regulating therapy[5]. However, clinical treatment
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will increase the risk of sudden death, stroke or nonfatal myocardial infarction[6]. Although some studies
show that the progress of treatment measures for
cardiovascular diseases has shown a downward trend
in clinical practice, due to the continuous growth of
the global population aging and the high mortality, the
exploration of safe and effective treatment schemes has
always been a clinical research hotspot[7].
Propranolol is a non-selective competitive inhibitor of
epinephrine beta (β) receptor blocker, which can block
β1 and β2 receptors on the heart of UAP patients at the
same time and can restore the balance of oxygen supply
and demand in ischemic myocardium at a low level[8].
Studies have shown that it can be used clinically to treat
arrhythmia, hypertension, angina pectoris, etc., caused
by various reasons. It is soluble in water and absorbed
completely after oral administration, about 90 %[9].
Metoprolol can competitively block β1-adrenoceptors
in glomerulus and heart and its blocking effect on β2
receptor is very weak. Metoprolol is a selective β1adrenoceptor blocker[10]. Relevant studies show that it
can effectively treat cardiovascular diseases such as
hypertension, arrhythmia, myocardial infarction, etc.
It is extremely soluble in water and can be completely
absorbed by patients after oral administration[11]. Studies
have shown that UAP patients can effectively reduce
the occurrence of angina pectoris and prevent the risk
of non-fatal myocardial infarction after receiving
metoprolol treatment[12]. The results manifested that the
levels of high sensitivity C-Reactive Protein (hs-CRP)
and serum Lipoprotein-related Phospholipase A2 (LpPLA2) in UAP patients increased to different degrees[13].
hs-CRP is an acute phase protein synthesized when the
body is stimulated by inflammation. It rises for several
hours after inflammation occurs and reaches its peak
within 48 h[14]. Lp-PLA2 is a specific inflammatory
factor secreted by inflammatory cells and plays a vital
part in UAP’s development and progression[15]. hsCRP and Lp-PLA2 can be employed as inflammatory
indicators to evaluate the efficacy of UAP patients[16].
Zhong et al. pointed out that the frequency of angina
pectoris and the levels of hs-CRP, Lp-PLA2 decreased
after drug therapy with epinephrine β blocker[17].
At present, there are few researches on the comparison
of clinical effects of propranolol and metoprolol in
treating UAP and their effects on hs-CRP and Lp-PLA2.
This study will evaluate the efficacy of the two alone
and analyze their effects on hs-CRP and Lp-PLA2,
hoping to provide clinical reference value for patients.
76

MATERIALS AND METHODS
General information:
HAltogether 138 UAP patients admitted to our hospital
from June 2017 to March 2019 were regarded as the
research participants. 62 cases were divided into the
control group, 38 males and 24 females, aged 52-75
y with an average of (60.03±3.93) y; the course of
disease was 1.1-8.5 mo, averaging (2.86±1.51) mo.
Cardiac function New York Heart Association (NYHA)
classification was: 38 cases of class I and 24 cases of
class II. 76 cases were enrolled into the observation
group, 46 males and 30 females, aged 55-78 y with an
average of (59.53±4.12) y; the course of disease was
1.3-9.1 mo, with an average of (3.26±1.47) mo. Cardiac
function NYHA classification was: 45 cases of class I
and 31 cases of class II. This study was approved by
the ethics committee of our hospital. The subjects and
their families have been informed and they have signed
a fully informed consent form.
Inclusion criteria includes patients conformed to
diagnostic criteria for UAP established by American
Heart Association (AHA)[18]; UAP was confirmed by
electrocardiogram (ECG) and coronary angiography;
those had typical clinical symptoms of UAP; all patients
were first time diagnosed as UAP; those had complete
clinical data.
Exclusion criteria includes those complicated with
liver and kidney dysfunction, pulmonary heart disease,
severe heart failure or valvulopathy; patients; those
had allergic constitution and drug allergy; a person
who withdrew from an experiment in the middle of a
journey or who lost an interview.
Treatment methods:
After admission, patients in both groups received routine
basic treatment: antiplatelet, anticoagulant and oxygen
inhalation. Control group: propranolol hydrochloride
(Lisheng Pharmaceutical Co., Ltd., Tianjin, China,
item number: H12020151) was taken orally, twice/d,
10 mg/time[19]. Observation group: metoprolol tartrate
(Ruikang Pharmaceutical Co., Ltd., Sichuan, China,
item number: H20084505) was taken orally, 12.5 mg/
time and 2 times/d[20]. Patients in both groups were
given continuous medication for 1 mo.
Outcome measures:
Total effective rate of treatment; Seizure frequency
and duration of angina pectoris; Cardiac function
indexes such as Left Ventricular Ejection Fraction
(LVEF), Left Ventricular End Diastolic Volume
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(LVEDV) and Left Ventricular End Systolic Volume
(LVESV); Inflammatory factors: serum Lp-PLA2
and hs-CRP levels were measured before and after
admission in both groups. Both Lp-PLA2 and hs-CRP
were determined via solid-phase sandwich EnzymeLinked Immunosorbent Assay (ELISA). The tests were
conducted in strict conformity with the specifications of
human Lp-PLA2 ELISA kit (Jingkang Bioengineering
Co., Ltd., Shanghai, China, JK-EA01476) and hs-CRP
ELISA kit (JK-EA00186). All testing operations were
undertaken by the same professional; Incidence of
adverse reactions.

5, we employed the continuity correction Chi-square
test. The measurement data were represented by x±s
and their comparison of between groups was conducted
through independent-sample T-test. The comparison
before and after treatment within the group was
conducted via paired T-test, the data above two groups
were analyzed by one-way analysis of variance and
the comparison between both groups was conducted
by Bonferroni method. The risk factors affecting the
efficacy of UAP patients were assessed via Logistics
multivariate regression analysis. The difference was
statistically remarkable when p<0.05.

Evaluation standard of efficacy:

RESULTS AND DISCUSSION

Markedly effective-clinical symptoms completely
disappear and electrocardiogram returns to normal
level. Effective-the clinical symptoms are obviously
improved, the pain degree is relieved, the attack times
are reduced and the electrocardiogram is obviously
improved but not restored to the normal level.
Ineffective-There is no obvious improvement in clinical
symptoms and ECG, no change or prolongation of
duration, no change or aggravation of frequency.

There was no marked difference between the two
groups in terms of gender, age, course of disease,
NYHA classification of cardiac function, seizure type,
history of diabetes, hypertension, smoking, drinking,
place of residence and other clinical first-line data
(p>0.05) (Table 1).

Total effective rate=(number of effective cases+number
of effective cases)/total number of cases×100 %
Statistical methods:
The data were statistically analyzed via Statistical
Package For The Social Sciences (SPSS) 21.0
(Beijing Bioeasy Technology Co., Ltd., China). The
counting data were represented by the number of
cases/percentage (n/%) and their comparison between
groups was conducted by Chi-square test. When the
theoretical frequency in Chi-square test was less than

After treatment, the total effective rate of patients in
the observation group was 96.05 %, while that in the
control group was 77.42 %; the rate in the observation
group was higher than that in the control group (p<0.05)
(Table 2).
Before treatment, there was no marked difference in
the seizure frequency and duration of angina pectoris
between both groups. After treatment, the frequency
and duration were dramatically reduced, with obvious
difference compared with before treatment. In the
meantime, the frequency and duration in the observation
group decreased more remarkably than that in the
control group (fig. 1)

TABLE 1: COMPARISON OF GENERAL DATA OF PATIENTS BETWEEN BOTH GROUPS [n (%)] (x±s)
Classification

Control group (n=62)

Observation group
(n=76)

Gender
Male

38 (61.29)

46 (60.53)

Female

24 (38.71)

30 (39.47)

Age (y)
60.03±3.93

0.008

0.927

0.000

0.999

1.571

0.118

0.062

0.804

1.057

0.901

3.26±1.47

Cardiac function NYHA
classification
Class I

38 (61.29)

45 (59.21)

Class II

24 (38.71)

31 (40.79)

Seizure type
Special Issue 5, 2021

p value

59.53±4.12

Course of disease (mo)
2.86±1.51

t/χ2 value
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Recent onset angina

28 (45.16)

32 (42.11)

Deteriorating exertional
angina pectoris

18 (29.03)

25 (32.89)

Resting angina pectoris

9 (14.52)

13 (17.10)

Angina pectoris after
myocardial infarction

5 (8.06)

5 (6.58)

Variant angina pectoris

2 (3.23)

1 (1.32)

History of diabetes
Yes

42 (67.74)

54 (71.05)

No

20 (32.26)

22 (28.95)

History of hypertension
Yes

45 (72.58)

57 (75.00)

No

17 (27.42)

19 (25.00)

History of smoking
Yes

47 (75.81)

54 (71.05)

No

15 (24.19)

22 (28.95)

History of drinking
Yes

43 (69.35)

55 (72.37)

No

19 (30.65)

21 (27.63)

Place of residence
Countryside

38 (61.29)

40 (52.63)

Cities and towns

24 (38.71)

36 (47.37)

0.177

0.674

0.104

0.747

0.392

0.530

0.151

0.697

1.042

0.307

TABLE 2: EFFICACY OF PATIENTS IN BOTH GROUPS AFTER TREATMENT [n (%)]
Group

n

Markedly effective

Effective

Ineffective

Total effective rate (%)

Observation group

76

61 (80.26)

12 (15.79)

3 (3.95)

73 (96.05)

Control group

62

25 (40.32)

23 (37.10)

14 (22.58)

48 (77.42)

χ2

-

-

-

-

24.48

p

-

-xz

-

-

<0.000

Fig. 1: Changes in seizure frequency and duration of angina pectoris before and after treatment in the two groups, (A) comparison of seizure frequency of angina pectoris before and after treatment between both groups; (B) comparison of duration
of angina pectoris before and after treatment between both groups
Note: ***p<0.001. ( ) Before treatment; ( ) After treatment
78
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Before treatment, there was no remarkable difference in
LVEF, LVEDV and LVESV between both groups. After
treatment, LVEF was dramatically increased, LVEDV
and LVESV were dramatically decreased and there was
obvious difference compared with before treatment.
Meanwhile, LVEF in the observation group increased
more dramatically than that in the control group and
LVEDV and LVESV decreased more obviously (fig. 2).
There was no marked difference in the hs-CRP and LpPLA2 levels between both groups before treatment.
After treatment, the levels decreased. Compared with
the control group, the levels in the observation group
decreased more dramatically (fig. 3).
During the treatment, 2 cases of nausea and vomiting
and 3 cases of dizziness occurred in the control group
and the incidence of adverse reactions was 8.07 %.
There was 1 case of nausea and vomiting and 1 case
of dizziness in the observation group and the incidence
was 3.95 %. There was no marked difference in the

incidence of adverse reactions between both groups
(Table 3).
We compared the differences of clinical parameters
and related indexes between effective and ineffective
patients. And we discovered that 121 patients were
effective and 17 patients were ineffective. There was
no obvious difference in age, course of disease, cardiac
function NYHA classification, seizure type and place
of residence of effective and ineffective patients
(p>0.05), while there were statistical differences in
gender, history of diabetes, hypertension, smoking,
drinking, hs-CRP, Lp-PLA2 and treatment methods
(p<0.05). Finally, we analyzed the different factors by
multivariate logistic regression. The results manifested
that gender (p=0.013), diabetes history (p=0.026),
hypertension history (p=0.029), hs-CRP (p=0.010),
Lp-PLA2 (p=0.016) and treatment methods (p=0.007)
were independent risk factors that affected the efficacy
of patients (Tables 4-6).

Fig. 2: Cardiac function indexes before and after treatment in the two groups, (A) comparison of LVEF before and after treatment
between both groups; (B) comparison of LVEDV before and after treatment between both groups; (C) comparison of LVESV before
and after treatment between both groups
Note: ***p<0.001. ( ) Before treatment; ( ) After treatment

Fig. 3: Levels of inflammatory factors before and after treatment in the two groups, (A) comparison of hs-CRP levels before and
after treatment between both groups; (B) comparison of Lp-PLA2 levels before and after treatment between both groups
Note: ***p<0.001. ( ) Before treatment; ( ) After treatment
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TABLE 3: COMPARISON OF ADVERSE REACTIONS OF PATIENTS IN TWO GROUPS [n (%)]
Group

n

Nausea and vomiting

Dizziness

Total incidence (%)

Observation group

76

1 (1.32)

2 (2.63)

3 (3.95)

Control group

62

2 (3.23)

3 (4.84)

5 (8.07)

χ2

-

-

-

0.649

p

-

-

-

0.42

TABLE 4: UNIVARIATE ANALYSIS OF POOR PROGNOSIS IN UAP PATIENTS [n (%), x±s]
Factor

n

Effective group
(n=121)

Ineffective group
(n=17)

Gender
Male

84

69 (82.14)

15 (17.86)

Female

54

52 (96.30)

2 (3.70)

Age (y)
＜55

48

44 (91.67)

4 (8.33)

≥55

90

77 (85.56)

13 (14.44)

Course of disease
(mo)
138

2.51±1.40

p

6.096

0.010

1.082

0.298

1.519

0.131

2.910

0.088

3.001

0.558

5.520

0.018

4.105

0.040

4.328

0.037

3.06±1.38

Cardiac function
NYHA classification
Class I

83

76 (91.57)

7 (8.43)

Class II

55

45 (81.82)

10 (18.18)

Seizure type
Recent onset
angina

60

52 (86.67)

8 (13.33)

Deteriorating
exertional angina
pectoris

43

40 (93.02)

3 (6.98)

Resting angina
pectoris

22

19 (86.36)

3 (13.64)

Angina pectoris
after myocardial
infarction

10

8 (80.00)

2 (20.00)

Variant angina
pectoris

3

2 (66.67)

1 (33.33)

History of diabetes
Yes

96

80 (83.33)

16 (16.67)

No

42

41 (97.62)

1 (2.38)

History of
hypertension
Yes

102

86 (84.31)

16 (15.69)

No

36

35 (97.22)

1 (2.78)

History of smoking
Yes

101

85 (84.16)

16 (15.84)

No

37

36 (97.30)

1 (2.70)

80

χ2/t
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History of drinking
Yes

98

82 (83.67)

16 (16.33)

No

40

39 (97.50)

1 (2.50)

Place of residence
Countryside

78

68 (13.04)

10 (13.04)

Cities and towns

60

53 (83.93)

7 (16.07)

hs-CRP (mg/l)
138

2.03±0.53

0.025

0.042

0.838

31.09

＜0.001

35.44

＜0.001

24.48

＜0.001

7.62±1.41

Lp-PLA2 (mg/l)
138

5.028

201±19.24

389±28.10

Treatment methods
Propranolol therapy

76

73 (96.05)

3 (3.95)

Metoprolol therapy

62

48 (77.42)

14 (22.58)

TABLE 5: LOGISTIC MULTIVARIATE REGRESSION ANALYSIS ASSIGNMENT
Factor

Variable

Assignment

Gender

X1

Male=0, female=1

History of diabetes

X2

No=0, yes=1

History of hypertension

X3

No=0, yes=1

History of smoking

X4

No=0, yes=1

History of drinking

X5

No=0, yes=1

hs-CRP (mg/l)

X6

The data belong to continuous variables and are analyzed with original data.

Lp-PLA2 (mg/l)

X7

The data belong to continuous variables and are analyzed with original data.

Treatment methods

X8

Propranolol treatment=0, metoprolol treatment=1

TABLE 6: MULTIVARIATE LOGISTIC REGRESSION ANALYSIS ON EFFICACY OF UAP PATIENTS
Variable

B

S.E

Wals

P

OR

95 % CI

Gender

1.104

0.462

5.238

0.013

2.241

1.241-6.122

History of
diabetes

1.897

0.654

5.212

0.026

1.122

0.532-2.373

History of
hypertension

2.016

0.759

6.971

0.029

1.582

1.124-2.448

History of
smoking

0.133

0.042

3.684

0.951

0.492

0.165-1.284

History of
drinking

0.348

0.118

9.985

0.640

1.143

0.365-4.261

hs-CRP (mg/l)

1.171

0.517

4.778

0.010

3.171

1.561-6.352

Lp-PLA2 (mg/l)

1.249

0.567

5.123

0.016

3.204

1.607-6.398

Treatment
methods

2.355

0.988

5.318

0.007

5.433

2.717-10.836
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Coronary atherosclerotic heart disease (coronary heart
disease) is a frequently-occurring and familiar disease
in the cardiovascular system with high morbidity
and mortality[21]. Its main pathogenesis is related
to coronary atherosclerosis[22]. UAP, as one of the
most serious syndromes of coronary heart disease,
is mainly caused by imbalance of blood supply and
oxygen supply in coronary artery. Due to the unstable
condition, easy development and rapid progression of
UAP, although current studies show that drug therapy
and non-drug therapy can reduce its mortality, they still
cannot better quality of life and prognosis clinically[23].
The disease characteristics of UAP are mainly tied to its
pathogenesis. UAP’s pathogenesis is relatively complex,
but the current research shows that most of them are due
to sudden rupture of atherosclerotic plaques in blood
vessels. Plaque after rupture rapidly forms thrombus,
further blocking the original narrow arterial blood
vessels and aggravating the degree of ischemia and
hypoxia[24]. With the acceleration of globalization and
social development, the living standard is continuously
improving. However, it is obvious that the increasing
pace of life and the sharp increase in living pressure
have led to the rising morbidity of UAP. If UAP patients
do not receive timely and effective treatment, it is very
easy to cause acute myocardial infarction or ischemic
sudden death. Hence, it’s quite significant to study
its safe and effective medication scheme for clinical
selection of therapeutic measures[25].
Previous clinical studies have reported many
therapeutic methods and effects of UAP. For example,
Gaziano et al.[26] pointed out that aspirin, as the
antithrombotic therapy with the highest drug usage
rate, could effectively prevent platelet aggregation and
play an antithrombotic role. It can significantly reduce
the mortality of UAP and the incidence of AMI and
has been clinically used as a conventional treatment
drug. Murdoch et al.[27] also reported that nitroglycerin
could expand arterial blood vessels to increase blood
supply and oxygen supply of myocardium, reducing
the symptoms of UAP and the incidence of worsening
cardiovascular events effectively. At the same time,
Gottlieb et al.[28] pointed out that treating UAP with
propranolol could obviously improve the anoxic
state by blocking β1 and β2 receptors on the heart,
antagonizing the excitation of sympathetic nerve,
inhibiting the action of catecholamine, and reducing the
oxygen consumption of myocardium. However, Prieto
et al.[29] studied that after metoprolol was taken by
UAP patients, it selectively acted on β1 receptor of the
heart, effectively improving myocardial ischemia and
82

coronary blood flow without affecting muscle blood
supply during exercise, thus being significantly superior
to propranolol in clinical efficacy and having better
exercise tolerance. In this study, the total effective rate
of the observation group was 96.05 % and that of the
control group was 77.42 %. The observation group was
obviously superior to the control group. The incidence
of adverse reactions after treatment was relatively low
and there was no remarkable difference between the
two groups, which indicated that metoprolol had better
clinical efficacy in treating UAP than propranolol.
Simultaneously, the seizure frequency and duration
of angina pectoris in patients of both groups were
improved after treatment and the frequency and duration
in the observation group decreased more dramatically,
indicating that metoprolol could better control the onset
of angina pectoris and relieve clinical symptoms than
propranolol. Some studies have shown that β receptor
blockers can improve cardiac function by acting on β
receptors on the heart during the treatment of UAP[30].
In this study, cardiac function in the observation
group improved better than that in the control group,
indicating that metoprolol had more selective action
on myocardial cells to improve the cardiac function of
patients.
The development and progression of UAP are relevant
to the pathological changes of atherosclerosis. A large
number of studies believe that inflammatory reactions
always occur and play a crucial part in the process of
atherosclerosis[31]. Stefanadis et al. clarified that the
levels of inflammatory factors hs-CRP and Lp-PLA2
were highly expressed in UAP patients, and the plasma
concentration was significantly increased. The increase
indicated the instability of atherosclerotic plaque, which
would increase the risk of malignant cardiovascular
events[32]. Lp-PLA2 is a highly specific inflammatory
factor related to the vulnerability of atherosclerotic
plaques and can be used as an independent risk factor
for cardiovascular events. Thus, we measured the
serum inflammatory factor level of UAP patients.
And the results showed that the hs-CRP and Lp-PLA2
levels in both groups decreased after treatment, and the
decrease in the observation group was more remarkable,
indicating that metoprolol was more effective than
propranolol in inhibiting inflammatory response.
Finally, we analyzed the risk factors and found that
hs-CRP and Lp-PLA2 levels, gender, diabetes history,
hypertension history and treatment methods before
treatment were independent risk factors affecting the
efficacy of UAP patients. Ognev et al.[33] pointed out
that history of hypertension, diabetes and gender were
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the main risk factors for UAP.

9.

To sum up, compared with propranolol, metoprolol
can better improve the development and progression
of UAP, perfect patients’ heart functions and reduces
the level of inflammatory factors. However, there
is still room for improvement. For example, we can
supplement the basic experiments of the therapeutic
mechanism of the two therapeutic methods and explore
the risk factors affecting the efficacy of patients from
the molecular level. In addition, we can also analyze
their cognitive function and quality of life not observed
in this research. Furthermore, the sample size can be
increased to enhance the verification of the study.
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