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Abstract
Background: Unstable angina and myocardial infarction are developed due to
atherosclerosis of coronary arteries. At present, cholestrol, triglyceride, and lipoproteins
are the most common risk factors of death. The purpose of this study was to assess the
serum levels of LP (a), LDL-C, VLDL-C, HDL-C in cases of unstable angina and
myocardial infarction.
Methods: This study was conducted to compare the serum level of LP (a) with LDL-C,
VLDL-C, HDL-C in 218 cases of unstable angina and myocardial infarction who were
admitted at the Department of Cardiology of Babol Medical University from October 2004
to October 2005. Serum levels of LP (a) with LDL, VLDL, and HDL in these cases were
measured and recorded.
Results: Two-hundred-eighteen cases (188 unstable angina, 30 with myocardial
infarction) were studied. There were significant differences between serum levels of LDLC LP (a), cholesterol, HDL-C, in patients with unstable angina and myocardial infarction,
but regarding VLDL-C or TG the differences were not significant.
Conclusion: The results show that there is a relation to high levels of LDL-C, LP (a),
cholesterol, HDL-C, and HDL-C with unstable angina and myocardial infarction. The
level of LP (a) in MI subjects was higher than that of unstable angina.
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nstable angina and myocardial infarction are developed due to atherosclerosis of
U
coronary arteries. Other risk factors like hyperlipidemia, cigarette smoking, hypertension,
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diabetes, history of coronary diseases in parents or other close relatives, all increase the
incidence of atherosclerosis (1). At present, cholesterol, triglyceride and lipoproteins and
their relation to death are being investigated in many countries. Their unusual
concentrations in the blood are associated with coronary diseases, but changing their levels
due to food or drug intervention may reduce the incidence of the disease (2). Lipoprotein a
is a risk factor of coronary artery disease (CAD). Its structure is similar to LDL-C and
apoprotein a. If the serum levels of lipoprotein a or LDL-C or both rise, the risk for
developing of CAD might increase. Angiographic study showed positive relation with the
severity of atherosclerosis of coronary artery and lipoprotein a, but the role of lipoprotein a
with atherosclerosis has not been clearly determined. On the other hand, lipoprotein a
probably prevents the delivery of LDL-C to plaque of atherosclerosis (1). Since
cardiovascular diseases especially acute coronary syndrome are the main causes of death
among the middle-aged people in the developing countries, finding tests to predict this
risk is mandatory. The purpose of this study was to assess the serum levels of LP (a) with
LDL-C, VLDL-C, HDL-C in cases of unstable angina and myocardial infarction.
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Methods
From October 2005 to October 2006, patients with unstable
angina and myocardial infarction who were admitted at the
Department of Cardiology of Babol Medical University were
entered into the study. Our department serves to more than
500,000 individuals living in Babol, Northern Iran across the
Caspian Sea.
Those patients who received anti-hyperlipidemic
agents (lovastatin, jemfibrosil) and those patients with chest
pain of more than 12 hours were excluded from this study.
For all the patients, the demographical data and the
clinical symptoms and signs at the baseline were recorded.
We also tested the serum levels of LP (a) with LDL-C,
VLDL-C, and HDL-C, triglyceride (TG).
LDL-C<160, HDL-C>30, VLDL-C between 40-80,
TG between 50-200 and LP (a) <30mg/ml were normal
range. Based on the positive or the negative test for troponin,
these were divided into two groups; (myocardial infarction,
unstable angina).
The data were analyzed by SPSS version 14. Student's
t-test was used to compare the continuous variables and 2
test was used to compare the categorical variables in these
two groups. Ninety-five percent confidence intervals (CIs)
were calculated. The difference with a p<0.05 was
considered significant

Results
Thirty-three cases had AMI and 188 cases had unstable
angina. The mean±SD for all cases was 67.77±0.78 (ranged
45 to 87 years). The mean LDL-C in AMI group was
166.77±7.47 (mg/dl) and in UA group was 141.75±3.26
(mg/dl) (p=0.004). LP (a) in AMI was 120.47±18.3 (mg/dl)
and in UA group was 56.33±5.16 (mg/dl) (p=0.0000).
Cholesterol in AMI group was 246.80±9.02 (mg/dl)
and for UA group was 217.36±3.95 (mg/dl) (p=0.006).
HDL-C in AMI group was 43.88±0.75 (mg/dl) and for UA
group was 48.27±1.6 (mg/dl) (p=0.029). Other findings are
shown in table 1.
LP (a) with VLDL-C, cholesterol and its relation to
AMI and UA was significant (table 2).

Table 1. Mean comparison of serum lipids in the two
groups of acute MI and unstable angina
Variable

Serum Lipid
Mean±SD

p-value

166.77±7.47
141.75±3.26

0.004

29.67±2.52
31.08±1.67

0.743

120.47±18.31
56.33±5.16

0.00001

148.2±12.62
155.4±8.36

0.739

246.8±9.02
217.36±3.95

0.006

LDL-C

AMI
UA
VLDL-C

AMI
UA
LP(a)

AMI
UA
TG

AM
UA
Chol

AM
UA
HDL-C

AM
43.88±0.75
0.029
UA
48.27±1.6
LDL-C; Low density lipoprotein-cholesterol, HDL-C; high
density lipoprotein-cholesterol, Chol; cholesterol, TG;
triglyceride LP (a); lipoprotein (a)
Table 2. Comparison of the level of LP (a) With, LDL-C,
VLDL-C and HDl-C in Patients with MI and unstable
angina In Yahyanegad Hospital
Variable
Normal

LP (a)
Abnormal

0.556

LDL-C

Normal
Abnormal

71.6
32.5

67.5
28.4

100
0

95.8
4.2

87.4
12.6

82.1
17.9

52.6
47.4

27.6
72.4

91.6
8.4

97.6
2.4

0.035

VLDL-C

Normal
Abnormal

0.348

TG

Normal
Abnormal

0.0001

Chol

Normal
Abnormal

0.061

HDL-C

Normal
Abnormal

p-value
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LDL-C; Low density lipoprotein-cholesterol, HDL-C; high
density lipoprotein-cholesterol, Chol; cholesterol, TG;
triglyceride LP (a); lipoprotein (a)

Amozadeh Kh, et al.

level of LP (a) in MI subjects was higher than that of
unstable angina.

Acknowledgement
Discussion
Primary assessment of lipoproteins and serum lipids
are necessary to evaluate the safety of the vascular system. In
recent years, the measurement of lipoprotein with low and
high density has a special place in CAD (3). In spite of these
tests, the early diagnosis and appropriate treatment has been
important issue in this field. The purpose of this study was to
evaluate lipoprotein (a) as an index for helping in the early
diagnosis of cardiovascular diseases and its comparison with
serum levels of LDL-C, VLDL-C, and HDL-C in cases of
AMI and UA. In this study, the mean age of the male cases
was 55±0.18 and for the female cases it was 67.77±0.78
years and both are higher than the age of those at risk for
cardiovascular disorders (4,5). The number of male patients
was more than female and was similar to the report of Sadr
et al. (6). Other findings in this study was the similarity of
the serum levels of LP (a) in male and female and was in
agreement with the report of Garcia-Diaz et al in Spain (3).
Tavridou in Greece did not find the similar results as we
found in this study (7). We suppose that the difference in the
results of the different studies may be due to the
environmental and racial factors as reported by the others
(8).
High serum levels of lipoprotein a in cases with AMI
in our study is consistent with the report of Garcia-Diaz et al.
in Spain, but the result is in contrast with the report of
Tavridou in Greece (3, 7). Palumbo et al. reported that high
levels of lipoprotein a are seen in subjects with ACS in
comparison with the healthy group. They also noted that the
only index related to ischemia and destruction of vascular
wall was lipoprotein a (7, 9, 10). In the United States of
America, the serum levels of APo B-100 and lipoprotein a in
cases with ACS were higher than that the control group, and
they concluded that the levels of lipoprotein a may anticipate
to CAD (8).Sun in China reported a significant difference for
the serum levels of lipoprotein a with cardiac ischemic attack
(10). Although in several studies they have not found any
relation with the serum levels of lipoprotein a and
atherosclerosis of carotid and femoral arteries (5, 11-12). In
summary, the result of our study show that there are relations
to high levels of LDL-C, LP (a), cholesterol, HDL-C, and
HDL-C with unstable angina and myocardial infarction. The
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