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Association of myeloperoxidase, homocysteine and high‑sensitivity
C‑reactive protein with the severity of coronary artery disease
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Abstract. In the present study, the association between the
severity of coronary artery disease (CAD) and myeloperoxidase (MPO), homocysteine (Hcy) and high‑sensitivity
C‑reactive protein (hs‑CRP) was assessed and their diagnostic
and prognostic value was determined. A total of 112 patients
with CAD [patient group (PG)] and 112 healthy participants
who visited the hospital for physical examinations [control
group (CG)] were enrolled in the present study. The plasma
levels of MPO, Hcy and hs‑CRP were compared between
the two groups. According to the arteriography results, the
patients were further divided into the single‑vessel disease
group (SVG), double‑vessel disease group (DVG) and
multi‑vessel disease group (MVG). The Gensini scores of the
three groups were evaluated according to the Gensini score
standard. The correlations between the expression of MPO,
Hcy or hs‑CRP and the Gensini score of the PG were analyzed.
The patients' major adverse cardiovascular event (MACEs)
were recorded over 6 months and compared, and the predictive values of MPO, Hcy and hs‑CRP regarding MACEs were
determined by receiver operating characteristics analysis. The
results indicated that the levels of MPO, Hcy and hs‑CRP in
the PG were higher than those in the CG (P<0.05). The Gensini
score and the expression of MPO, Hcy and hs‑CRP in the
MVG were higher than those in the SVG and the DVG, and the
Gensini score and the expression of MPO, Hcy and hs‑CRP in
the DVG were higher than those in the SVG (P<0.05). There
was a positive correlation between the Gensini score and the
expression of MPO (r=0.814, P<0.05), Hcy (r=0.774, P<0.05)
and hs‑CRP (r=0.765, P<0.05) in the PG. The total incidence
of MACEs in patients with multiple lesions was significantly
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higher than that in patients with double and single lesions
(P<0.05). The total incidence of MACEs in the MVG group
was higher than that in the SVG and the DVG, and the total
incidence of MACEs in the DVG was higher than that in the
SVG (P<0.05). The area under the curve (AUC) and sensitivity
for MPO levels to predict MACEs were higher than those of
Hcy and hs‑CRP (P<0.05); however, there was no significant
difference in the AUC and sensitivity of Hcy and hs‑CRP for
predicting MACEs (P<0.05). The specificity of hs‑CRP for
predicting MACEs was higher than that of MPO and Hcy
(P<0.05). The number of lesions, hypertension, diabetes,
MPO, Hys and hs‑CRP were determined to be independent
risk factors for MACEs. In conclusion, for patients with CAD,
elevated plasma levels of MPO, Hcy and hs‑CRP were directly
correlated with the severity of CAD and the risk of MACEs.
Furthermore, MPO, Hcy and hs‑CRP may effectively predict
MACEs and are of important clinical significance in terms of
judging the condition and improving the prognosis for patients
with CAD.
Introduction
As a common cardiovascular disease, coronary artery
disease (CAD) is mainly caused by coronary artery lesions. In
recent years, with the change in social environment and living
habits, morbidity and mortality have been increasing (1,2).
Coronary atherosclerosis is the pathological basis of CAD.
Incomplete or complete occlusion of the coronary artery
caused by coronary atherosclerosis is also one of the key
factors for the occurrence of CAD (3). CAD, particularly the
formation of plaque, is likely to cause major adverse cardiovascular events (MACEs) and the occurrence of MACEs is one of
the major causes of death in patients with CAD (4). Therefore,
the ability to rapidly judge a patient's condition and predict the
occurrence of MACEs is particularly important.
Myeloperoxidase (MPO) is an important inflammatory mediator in the progression of atherosclerotic plaque
from stable to unstable stages (5). Homocysteine (Hcy) is an
important intermediate metabolite of the protein metabolism
pathway and it is formed by modification by enzymes after
methionine enters the human body. Numerous studies have
indicated that Hcy may be an independent risk factor for
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cardiovascular disease and there is a close association between
the condition and thrombosis (6,7). High‑sensitivity C‑reactive
protein (hs‑CRP) is involved in the inflammatory reaction. As
a highly sensitive inflammatory marker, once the body is in an
inflammatory state, levels of hs‑CRP rapidly increase within
a short period of time (8). It has been indicated that hs‑CRP
also has an important role in CAD and it may be used as a
prognostic marker of cardiovascular disease (9). At present,
MPO, Hcy and hs‑CRP are used as convenient inflammatory
markers in the clinic that may be rapidly detected (10,11).
However, few studies have explored the association between
these factors and the severity of CAD (12).
Therefore, in the present study, the association between
the presence or severity of CAD and the expression of MPO,
Hcy or hs‑CRP was assessed in order to provide further reference data for judging the condition of patients with CAD and
selecting treatment options.
Materials and methods
Patients. A total of 112 patients (58 males and 54 females) with
CAD admitted to Xingtai People's Hospital from March 2014
to July 2016 were included in the patient group (PG). All
patients were aged between 57‑73 years, with an average
age of 66.12±7.47 years. In addition, 112 healthy individuals
who came to Xingtai People's Hospital from March 2014
to July 2016 for physical examinations were included in the
control group (CG). The inclusion criterion was as follows:
Patients with CAD that had been confirmed by coronary
angiography. The exclusion criteria were as follows: Patients
with severe infections or immune diseases, other malignant
tumors, severe liver and kidney dysfunction, types of severe
heart disease other than CAD and cognitive or communication
impairment, as well as those who did not wish to participate
in the present study. All patients and their families agreed
to participate in the study and signed the informed consent
form after understanding the procedure and risks. This study
was approved by the Ethics Committee of Xingtai People's
Hospital (Xingtai, China).
Laboratory indexes. The patient's fasting venous blood (5 ml)
was sampled in the morning after admission. The blood
sample was centrifuged at a speed of 1500 x g for 10 min.
After centrifugation, serum and plasma were separated. The
level of MPO in the plasma was detected by a colorimetric
immunoassay (Raleigh Bioengineering Co., Ltd.). The serum
level of Hcy was detected by an enzymatic cycling assay
(cat. no. 59400370417; Zhonghan Shengtai Biotechnology
Co., Ltd.) on a fully automatic biochemical analyzer (BS‑380,
Shenzhen Mindray Bio‑Medical Electronics Co., Ltd.) and
the expression of hs‑CRP was detected by immunoturbidimetry on a fully automatic biochemical analyzer (Y70105‑1,
Zhejiang Erkn Biological Technology Co., Ltd.). The operative
procedures were performed strictly in accordance with the
manufacturer's protocols.
Outcome measures. i) The plasma levels of MPO, Hcy and
hs‑CRP were compared between the two groups. ii) According
to the arteriography results, the patients were divided into
the single‑vessel disease group (SVG), double‑vessel disease
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group (DVG) or multi‑vessel disease group (MVG). The
Gensini scores of the three groups were evaluated according to
the Gensini score standard (13). iii) The correlations between
the Gensini score and the levels of MPO, Hcy and hs‑CRP were
analyzed. iv) Patients were followed up by telephone consultations for 6 months and MACEs were recorded and compared.
MACEs included myocardial infarction, heart failure and
cardiogenic death. v) The predictive values of MPO, Hcy and
hs‑CRP for MACEs were determined and compared.
Statistical analysis. SPSS 19.0 software (IBM Corp.) was used
in the present study for statistical analysis. GraphPad Prism 6
software (GraphPad, Inc.) was used to visualize the data in the
present study. The χ2 test was used to assess differences in count
data. Values are expressed as the mean ± standard deviation or
n (%). The independent‑samples t‑test was used to compare
the data between two groups, and ANOVAs were used to
compare data among multiple groups. Tukey's tests were used
for post hoc tests. Receiver operating characteristic (ROC)
curve analysis was used to assess the predictive performance
of MPO, Hys and hs‑CRP for MACEs. Pearson's linear correlation analysis was used to determine correlations between the
parameters and the Gensini score. The Cox regression model
was used to analyze the risk factors of MACE. P<0.05 was
considered to indicate statistical significance.
Results
Comparison of general data. There were no differences in sex,
age and BMI between the two groups (P>0.05) and the general
data were comparable (Table I).
Plasma levels of MPO, Hcy and hs‑CRP in the two groups.
The plasma levels of MPO, Hcy and hs‑CRP in the PG were
2,671.46±426.85 pmol/l, 18.91±6.75 µmol/l and 4.33±1.59 mg/l,
respectively. The plasma levels of MPO, Hcy and hs‑CRP in
the CG were 351.67±32.89 pmol/l, 11.32±4.12 µmol/l and
1.12±0.45 mg/l, respectively. Of note, the levels of MPO,
Hcy and hs‑CRP in the PG were higher than those in the CG
(P<0.001; Table II).
Gensini score in the PG. According to their arteriography
results, the patients were stratified into the SVG, DVG and
MVG groups. The Gensini score of each group was then
compared. The Gensini scores of the SVG, DVG and MVG
were 12.68±4.33, 16.95±5.15 and 22.35±5.71, respectively.
The Gensini score of the MVG was higher than that of the
SVG and the DVG, and the Gensini score of the DVG was
higher than that of the SVG (P<0.05). This indicated that the
severity of coronary artery lesions in patients with multi‑vessel
disease was higher than that in patients with double‑vessel
and single‑vessel disease, and the severity of coronary artery
lesions in patients with double‑vessel disease was higher than
that in patients with single‑vessel disease (Fig. 1).
Correlation between Gensini score and MPO, Hcy or
hs‑CRP. The levels of MPO, Hcy and hs‑CRP were
2,149.83±359.61 pmol/l, 13.57±4.26 µmol/l and 3.11±1.02 mg/l,
respectively, in the SVG, 2,651.33±419.65 pmol/l,
18.69±6.51 µmol/l and 4.39±1.41 mg/l, respectively, in the
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Table I. Clinicopathological characteristics of the patients and comparison of demographic data between the patient and control
groups.
Item

Patient group (n=112)

Control group (n=112)

t/χ2

P‑value

Sex			
0.018
0.894
Male
58 (51.79)
59 (52.68)
Female
54 (48.21)
53 (47.32)
Age (years)			
0.018
0.893
≥66
61 (54.46)
60 (53.57)
<66
51 (45.53)
52 (46.43)
2
BMI (kg/m )			
0.018
0.894
≥23
57 (50.89)
58 (51.79)
<23
55 (49.11)
54 (48.21)
Number of lesions			‑	‑
Single
41 (36.61)	‑
Double
39 (34.82)	‑
Multiple
32 (28.57)	‑
Coagulation function
APTT (sec)
28.65±2.72
29.03±2.65
1.059
0.251
PT (sec)
12.24±1.11
12.18±0.94
0.437
0.663
FIB (g/l)
3.03±0.14
3.05±0.15
1.032
0.303
TT (sec)
14.65±1.44
14.53±1.38
0.637
0.525
History of surgery			
0.019
0.889
Yes
41 (36.61)
40 (35.71)
No
71 (63.39)
72 (64.29)
Renal function indices (µmol/l)
Creatinine
63.22±4.17
63.86±4.19
1.146
0.253
Urea
5.47±0.66
5.53±0.79
0.617
0.538
Uric acid
331.87±13.64
330.98±14.05
0.481
0.631
BMI, body mass index; FIB, fibrinogen; PT, prothrombin time; APTT, advanced partial thromboplastin time; TT, thrombin time.

Table II. Expression of plasma MPO and serum Hcy and hs‑CRP levels in the two groups.
Parameter
MPO (pmol/l)
Hcy (µmol/l)
hs‑CRP (mg/l)

Patient group (n=112)

Control group (n=112)

t

P‑value

2,671.46±426.85
18.91±6.75
4.33±1.59

351.67±32.89
11.32 ±4.12
1.12 ±0.45

57.35
10.16
20.56

<0.001
<0.001
<0.001

MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein.

DVG and 3,169.42±466.73 pmol/l, 23.88±7.24 µmol/l and
5.46±1.63 mg/l, respectively, in the MVG. The levels of
MPO, Hcy and hs‑CRP in the MVG were higher than those
in the DVG and the SVG, and those in the DVG were higher
than those in the SVG (P<0.05; Table III). There was a positive correlation between the Gensini score and the levels of
MPO (r=0.814, P<0.05; Fig. 2), Hcy (r=0.774, P<0.05; Fig. 3)
and hs‑CRP (r=0.765, P<0.05; Fig. 4). This showed that high
expressions of plasma MOP, serum Hys and hs‑CRP indicated
a severe degree of disease progression in patients with CAD.

MACEs in the PG. A total of 37 MACEs were recorded for
the 112 patients in the PG, including 7 cases of cardiac death
and 30 re‑hospitalized patients with heart failure or myocardial infarction. Among them, there were 0 cases of cardiac
death in the SVG and 7 re‑hospitalized patients with heart
failure or myocardial infarction, and the total incidence of
MACEs was 17.07%. There were 2 cases of cardiac death in
the DVG and 10 re‑hospitalized patients with heart failure or
myocardial infarction, and the total incidence of MACEs was
30.77%. There were 5 cases of cardiac death in the MVG and
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Table III. Plasma levels of MPO, serum Hcy and hs‑CRP in patients with different numbers of vessels involved.
Parameter
MPO (pmol/l)
Hcy (µmol/l)
hs‑CRP (mg/l)

SVG (n=41)

DVG (n=39)

MVG (n=32)

F

P‑value

2,149.83±359.61
13.57±4.26
3.11±1.02

2,651.33±419.65
18.69±6.51
4.39±1.41

3,169.42±466.73
23.88±7.24
5.46±1.63

54.91
26.41
27.54

<0.001
<0.001
<0.001

MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein; SVG, single‑vessel disease group; DVG, double‑vessel
disease group; MVG, multiple‑vessel disease group.

Figure 1. Gensini score for patients in the patient group. The Gensini score
of the MVG were higher than those of the SVG and DVG, and the Gensini
score of the DVG was higher than that of the SVG (P<0.05). *P<0.05. SVG,
single‑vessel disease group; DVG, double‑vessel disease group; MVG,
multiple‑vessel disease group.

Figure 3. Association between plasma Hcy and Gensini score. Correlation
between Gensini Score and expression of Hcy (r=0.774, P>0.05). Hcy, homocysteine.

Figure 2. Association between plasma MPO and Gensini score. Correlation
between Gensini Score and expression of MPO (r=0.814, P>0.05). MPO,
myeloperoxidase.

Figure 4. Association between plasma hs‑CRP and Gensini score. Correlation
between Gensini score and expression of hs‑CRP (r=0.765, P>0.05). hs‑CRP,
high‑sensitivity C‑reactive protein.

13 re‑hospitalized patients with heart failure or myocardial
infarction, and the total incidence of MACEs was 56.25%.
The total incidence of MACEs in the MVG was higher than
that in the DVG and SVG (P<0.05). Furthermore, the total
incidence of MACEs in the DVG was higher than that in the
SVG (P<0.05; Table IV).

than those of Hcy and hs‑CRP (P<0.05). There was no significant difference in AUC and prediction sensitivity between Hcy
and hs‑CRP (P<0.05). The specificity of MACE prediction
with hs‑CRP was higher than that of MPO and Hcy (P<0.05;
Table V, Fig. 5).

Predictive value of the levels of MPO, Hcy and hs‑CRP
regarding MACEs. The 112 patients in the PG were divided
into the MACE and non‑MACE groups based on whether any
MACE occurred. The area under the ROC curve (AUC) and
prediction sensitivity of MPO regarding MACEs were higher

Univariate analysis of MACEs. Univariate analysis suggested
that the number of lesions, hypertension, diabetes, MPO, Hys
and hs‑CRP were significantly associated with the occurrence
of MACEs (P<0.05). However, sex, age, BMI and smoking
habits were not significantly associated with MACE (P>0.05,
Table VI).
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Table IV. MACEs in patients with different numbers of vessels involved.
MACE
Cardiogenic death
Heart failure
Myocardial infarction
Total incidence

SVG (n=41)

DVG (n=39)

MVG (n=32)

χ2

P‑value

0 (0.0)
3 (7.320)
4 (9.76)
7 (17.07)

2 (5.13)
4 (10.26)
6 (15.38)
12 (30.77)

5 (15.63)
6 (18.75)
7 (21.88)
18 (56.25)

7.617
2.396
2.052
12.61

0.022
0.302
0.358
<0.001

MACE, major adverse cardiovascular event; SVG, single‑vessel disease group; DVG, double‑vessel disease group; MVG, multiple‑vessel
disease group.

Table V. Predictive value of plasma MPO, serum Hcy and hs‑CRP expression for major adverse cardiovascular events.
Parameter
MPO (pmol/l)
Hcy (µmol/l)
hs‑CRP (mg/l)

Sensitivity (%)

Specificity (%)

AUC

Cut‑off value

78.67
73.33b
69.33b

56.76a
54.05a
62.16

0.812
0.711b
0.715b

2,906
20.30
4.795

P<0.05 vs. hs‑CRP; bP<0.05 vs. MPO. MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein; AUC, area
under curve.
a

Table VI. Univariate analysis for the association of various parameters with MACEs.
Item

MACE group (n=37)

Non‑MACE group (n=75)

Sex			
Male (n=58)
20 (54.05)
38 (50.67)
Female (n=54)
17 (45.95)
37 (49.33)
Age (years)			
≥66 (n=61)
21 (56.76)
40 (53.33)
<66 (n=51)
16 (43.24)
35 (46.67)
2
BMI (kg/m )			
≥23 (n=57)
19 (51.35)
38 (50.67)
<23 (n=55)
18 (48.65)
37 (49.33)
Number of lesions			
Single (n=41)
7 (18.92)
34 (45.33)
Double (n=39)
10 (27.03)
29 (38.67)
Multiple (n=32)
20 (54.05)
12 (16.00)
Hypertension			
Yes
31 (83.78)
27 (36.00)
No
6 (16.22)
48 (64.00)
Diabetes			
Yes
29 (73.38)
25 (33.33)
No
8 (21.62)
50 (66.67)
Smoking			
Yes
18 (48.65)
38 (50.67)
No
19 (51.35)
37 (49.33)
MPO (pmol/l)
2,998.33l/l))74
2,465.91±462.55
Hcy (µmol/l)
20.51±5.43
16.59±6.21
hs‑CRP (mg/l)
5.15±1.59
3.97±1.59

χ2

P‑value

0.114

0.736

0.117

0.732

0.005

0.946

18.24

<0.001

22.66

<0.001

20.14

<0.001

0.040

0.841

6.133
3.217
3.694

<0.001
<0.001
<0.001

BMI, body mass index; MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein; MACE, major adverse
cardiovascular event.
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Table VII. Assignments.
Factor

Assignment

Number of lesions
Hypertension
Diabetes
MPO
Hys
hs‑CRP

Single and double; 1; mutiple, 2
Yes, 1; No, 2
Yes, 1; No, 2
Continuous variable and analyzed using raw data
Continuous variable and analyzed using raw data
Continuous variable and analyzed using raw data

MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein.

Table VIII. Multivariate analysis of the association of various factors on major adverse cardiovascular events.
Factor
Number of lesions
Hypertension
Diabetes
MPO
Hys
hs‑CRP

β

SE

Wald

HR

95% CI

P‑value

0.346
1.154
1.004
0.564
0.502
0.422

0.155
0.519
0.321
0.118
0.088
0.131

5.448
4.784
9.409
9.482
8.624
6.255

1.452
3.206
2.743
2.679
2.427
1.751

1.019‑1.885
1.121‑9.163
1.441‑5.222
1.734‑4.319
1.506‑3.773
1.168‑2.355

0.003
0.001
0.021
0.017
<0.001
0.004

MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein; SE, standard error; HR, hazard ratio.

Figure 5. Receiver operating characteristic curve analysis for determining the predictive value of plasma MPO, Hcy and hs‑CRP for MACE. (A) Predictive
value of expression of MPO for MACE. The sensitivity, specificity and AUC of plasma MPO for predicting MACE were 78.67%, 56.76% and 0.812, respectively. The cut‑off value was 2906 pmol/l. (B) Predictive value of expression of Hcy for MACE. The sensitivity, specificity and AUC of plasma MPO for
predicting MACE were 73.33%, 54.05% and 0.711, respectively. The cut‑off value was 20.30 µmol/l. (C) Predictive value of expression of hs‑CRP for MACE.
The sensitivity, specificity and AUC of plasma MPO for predicting MACE were 69.33%, 62.16% and 0.715, respectively. The cut‑off value was 4.795 mg/l.
MPO, myeloperoxidase; Hcy, homocysteine; hs‑CRP, high‑sensitivity C‑reactive protein; AUC, area under curve; MACE, major adverse cardiovascular event.

Multivariate analysis of MACEs. The number of lesions,
hypertension, diabetes, MPO, Hys and hs‑CRP were taken
as independent variables and they were assigned with values
(Table VII). The occurrence of MACEs was treated as a dependent variable and logistic regression analysis was adopted
for multivariate analysis. It was revealed that the number of
lesions, hypertension, diabetes, MPO, Hys and hs‑CRP were
independent risk factors for MACEs (Table VIII).
Discussion
With the incidence of CAD on the rise, the condition
is increasingly threatening human life and health (14).

If patients are not treated in a timely manner, they may
experience MACEs including cardiogenic death, and their
survival and safety may be seriously affected (15). Studies
have indicated that CAD is caused by a variety of factors
and certain biochemical indicators have been clinically
proven to be closely linked to CAD (16). For instance, MPO,
as a lysosomal enzyme in the cytoplasm of neutrophilic
granulocytes, is a potential mediator of vascular injury. The
oxidative products of MPO released by granulocytes during
an inflammatory reaction are closely associated with the
occurrence of atherosclerosis (17,18). Hcy and hs‑CRP are
also biochemical indicators that are considered to be closely
linked to CAD (19,20). In the present study, the value of

1538

EXPERIMENTAL AND THERAPEUTIC MEDICINE 20: 1532-1540, 2020

MPO, Hcy and hs‑CRP to predict the severity and of CAD
and the prognosis of affected patients was assessed with the
aim of providing more accurate biochemical data for the
evaluation of CAD and selection of treatments.
The present results indicated that the plasma levels of
MPO, Hcy and hs‑CRP in the PG were higher than those in
CG. A previous study indicated high expression of MPO in
venous blood of patients with acute coronary syndrome (21).
Another study demonstrated that MPO may serve as an
inflammatory marker and that it damages vascular endothelium by oxidizing cholesterol and low‑density lipoprotein
while degrading the extracellular matrix and corroding
patches (22). Furthermore, another study has indicated
that hs‑CRP and Hcy levels were significantly increased in
patients with CAD and that the expression of hs‑CRP and
Hcy varied with the severity of CAD (23). The results of
these studies were consistent with those of the present study.
Patients in the PG were divided into three groups, SVG,
DVG and MVG, according to the arteriography results.
The Gensini scores of the three groups were evaluated and
the correlations between the plasma levels of MPO, Hcy or
hs‑CRP and the Gensini score were determined. The results
indicated that the Gensini score and expression of MPO,
Hcy and hs‑CRP in the MVG were higher than those in
the DVG and SVG, and the Gensini score and expression
of MPO, Hcy and hs‑CRP in the DVG were higher than
those in the SVG (P<0.05). There was a positive correlation
between the Gensini score and the levels of MPO, Hcy and
hs‑CRP, which indicated that higher expression of MPO,
Hcy and hs‑CRP were directly linked to the severity of the
CAD. Next, the MACEs recorded were compared among
the three groups with different degrees of lesions and the
results suggested that the total incidence of MACEs in the
MVG was higher than that in the SVG and the DVG, and
the total incidence of MACEs in the DVG was higher than
that in the SVG (P<0.05). This further indicated that higher
expression of MPO, Hcy and hs‑CRP was directly linked
to the severity of CAD and increased risk of MACEs. A
previous study explored the association between MPO and
acute coronary syndrome, indicating that the concentration of MPO in the plasma of patients with acute coronary
syndrome is able to predict the risk of heart disease (24);
higher levels of MPO were associated with a higher risk of
death, and therefore, this was consistent with the conclusion of the present study. In terms of the expression of Hcy
and hs‑CRP in the serum, one study suggested that high
levels of Hcy are able to cause damage to blood vessels
and destroy the elasticity of the blood vessel wall (25).
One study demonstrated a positive correlation between
the increased expression of Hcy and the incidence of acute
coronary syndrome and MACEs (26). Hs‑CRP may induce
macrophages to absorb and oxidize low‑density lipoproteins, and it is also able to stimulate macrophages to release
pre‑thrombotic tissue factor (27). In addition, one study
suggested that the expression of hs‑CRP varied in the sera of
patients with different degrees of CAD (28). The severity of
CAD was directly linked to the expression of hs‑CRP (29).
All of the above studies confirmed the conclusions of the
present study and briefly explained the mechanism. Finally,
the predictive value of MPO, Hcy and hs‑CRP for MACEs

was analyzed. The results suggested that the three factors
had high predictive value for MACEs and the predictive
value of MPO for MACEs was higher than that of the other
two factors. This suggested that MPO, Hcy and hs‑CRP are
somewhat accurate in predicting MACE, but the predictive
value of MPO is higher, although hs‑CRP showed a higher
specificity. A previous study explored the predictive value of
MPO and Hcy for MACEs in patients with acute coronary
syndrome and demonstrated that MPO and Hcy had a high
predictive value (30). A further study clearly indicated that
MPO has a higher predictive value for MACEs in patients
with CAD within six months when compared to other
conventional indicators (31). This was similar to the result
of the present study. Logistic multivariate analysis indicated
that the number of lesions, hypertension, diabetes, MPO,
Hys and hs‑CRP were independent risk factors for MACEs,
suggesting that the prognosis of patients may be improved
by prompt intervention in these factors. A previous study
has clearly indicated that MPO and hs‑CRP may be used to
predict MACEs in patients with CAD (32). In addition, the
combination of hs‑CRP and Hcy had a high predictive value
for increased risk of coronary artery disease in a Korean
population (33). This is consistent with the present results.
In conclusion, elevated plasma levels of MPO, Hcy and
hs‑CRP were directly associated with the severity of CAD
and the risk of MACEs. MPO, Hcy and hs‑CRP may be used
to effectively predict the occurrence of MACEs in patients
with CAD, and they have important clinical significance
for judging the condition of patients and improving prognosis. However, the present study has certain limitations.
For instance, the specific mechanism underlying the role of
MPO, Hcy and hs‑CRP in CAD remains to be fully explored
and only relevant studies were cited to briefly describe the
mechanism. In future studies, the association of MPO, Hcy
and hs‑CRP with CAD, as well as the mechanism, should be
further verified.
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