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Abstract 
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Elevated serum levels of lipoprotein( a) [Lp(a)] confer and increased risk of coronary artery 
disease (CAD) and have been confirmed as a strong and independent risk factor for this disease. 
This case-control study was to determine the significance of elevated Lp(a) levels for the existence 
of CAD by systematically recording cardiovascular risk factors in diagnostic coronary angiography 
in a group of patients. Two hundred thirty seven consecutive patients (175 men, 62 women, aged 
61±10 years) which comprised 24 acute myocardial infarction (AMI), 76 unstable angina (UA) and 
137 stable angina (SA) who underwent coronary angiography, were used as cases. One hundred 
seventy normal healthy volunteers (95 men, 75 women, and aged 58±15 years) were used as 
controls. Lp(a) concentration were measured by an immunoturbidimetric method (Roche Diag­
nostics, Switzerland). There was a significant difference between Lp(a) levels in UA compared with 
the control subjects (44.2±49.0 vs. 27.6±25.3 mg/dL, p = 0.0006). When we compared SA and the 
control group (35.6±31.3 vs. 27.6±25.3 mg/dL, p = 0.0139) there was a significant difference 
between these two groups. UA patients also had a significantly higher prevalence of abnormal Lp(a) 
(>30 mg/dL) compared with the normal healthy control group (43.2% UA vs. 28.8% control, OR= 
1.90, 95%CI = 1.08 - 3.32, p = 0.0248). SA patients also had the same finding as UA patients in a 
higher prevalence of abnormal Lp(a) when compared with the control group (45.2% SA vs. 28.8% 
control, OR= 2.04, 95%CI = 1.27- 3.27, p = 0.0028). These data further support the role of Lp(a) 
in atherosclerotic coronary disease and the pathogenesis of acute coronary syndromes. 
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Lipoprotein(a) [Lp(a)] is considered an 
independent risk factor for premature cardiovascu­
lar disease(!). Many prospective and case control 
studies identified elevated levels of Lp(a) as a fac­
tor associated with the development of myocardial 
infarction and the presence of coronary, carotid and 
peripheral vascular atherosclerosis(2-4). Lp(a) re­
sembles low density lipoprotein (LDL) in its high 
cholesterol content and in the presence of 1 mole­
cule of apolipoprotein(apo) B. The additional pro­
tein in Lp(a) is called apo(a) and contains a pro­
tease domain, a kringle V -like domain, and a variable 
number of kringle IV repeats, all of which have 
strong structural homologies to plasminogen(5). The 
unique structural features of Lp(a) suggest throm­
bogenic and atherogenic potential, although the pre­
cise mechanism of its action is still uncertain. The 
pathogenesis of unstable angina is mainly related to 
plaque disruption, which has been associated with 
the local activity of macrophages(6). An apo(a) por­
tion of unoxidized Lp(a) induces monocytt.,s che­
motactic activity in human coronary and umbilical 
vein endothelial cells(7). Oxidized Lp(a) has been 
shown to enhance in vitro adhesion of human mono­
cytes to cultured endothe~ial cells. These data indi­
cate that Lp(a) may be an attractant of macrophages 
in the atheromatous plaque and may lead to pro­
gressive luminal obstruction(8). We hypothesized 
that Lp(a) may be involved in the process of repe­
titive rupture and healing of the plaque and the 
development of a totally occluded coronary artery. 
The present study investigated this hypothesis by 
evaluating serum Lp(a) levels in patients with un­
stable and stable angina. 

MATERIAL AND METHOD 
Patients and angiographical examination 

A study population was 237 patients ( 175 
men, 62 women, with mean age 61±10 years) con­
secutively underwent coronary angiography. These 
comprised 24 acute myocardial infarction (AMI), 76 
unstable angina (UA) and 137 stable angina (SA). 
Reasons for the examination were the confirmation 
of clinically suspected coronary artery disease. (CAD) 
with regard to a percutaneous transluminal coronary 
angioplasty (PTCA) or a surgical coronary interven­
tion, as well as the exclusion of significant CAD in 
the presence of unclear cardiac symptoms. Two in­
dependent experienced researchers using the con­
ventional base of the number of involved vessels 

quantified the angiographic findings. One hundred 
seventy normal healthy volunteers (95 men, 75 
women, with mean age 58±15 years) were used as 
controls. Within the framework of the clinical exami­
nation, the patients and the controls were ques­
tioned about their family histories. The diagnosis of 
hypertension was not reached on the basis of spo­
radically measured blood pressure values, but on the 
basis of the previous histories, medications and 
medical records. Likewise, the diagnosis of diabetes 
mellitus was reached through the evaluation of blood 
sugar values, daily profiles, the current medication, 
and the previous histories. Smoking behavior was 
recorded according to the beginning, the end and the 
quantity of nicotine consumption. 

Measurement of Lipoprotein Levels 
Immediately before coronary angiography 

examinations, blood was taken from the patients 
after a minimum of 12-h fast for laboratory lipid 
determination. In controls, blood was also taken after 
a minimum 12-h fast. Total cholesterol and trigly­
cerides were measured with enzymatic assays and 
HDL-cholesterol was measured by homogeneous 
immunoassay (Roche Diagnostics, Switzerland) on 
a Hitachi autoanalyzer. LDL-cholesterol was cal­
culated with the Friedewald formula. Serum Lp(a) 
concentrations were measured by the immunoturbi­
dimetric method from Roche Diagnostics, Switzer­
land. 

Statistical Analysis 
We used chi-square test and student's 

t-test to evaluate the categorical and continuous 
variables, respectively. We calculated odds ratios 
(ORs) plus 95 per cent confidence intervals (Cis) to 
evaluate the association of AMI, UA and SA with 
the prevalence ofLp(a) more than 30 mg/dL. Epilnfo 
software from the Center for Disease and Control 
(CDC) was used for calculation. 

RESULTS 
There were no significant differences in 

demographic, clinical and laboratory values between 
patients and the control group except patients (AMI, 
UA and SA) had significantly lowers HDL-choles­
terol levels than the control group (Table I). There 
was a significant trend of increasing Lp(a) levels: 
27 mg/dL for the control group, 35 mg/dL for SA and 
44 mg/dL for UA, but in AMI the level ofLp(a) was 
not significantly high when compared with the con-
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Table 1. Demographic data of patients and controls. 

AMI UA SA Control 
(n=24) (n=76) (n=l37) (n=l70) 

Age 61 ± 12.4 62± 9.2 61 ± 10.3 58± 17 8 
Male gender 17(71) 52(68) 106(77) 95(57) 
Diabetes mellitus 12(50) 32(42) 53(39) 48(28) 
Hypertension 11(46) 36(47) 74(54) 52(31) 
Smoking 10(42) 43(45) 61(45) 73(49) 
Total cholesterol (mg/dL) 201 ±52 216 ±52 207 ± 45 213 ± 43 
Triglyceride& (mg/dL) 130 ±42 159 ± 76 154± 81 170± 108 
HDL-C (mgldL) 34 ± 9*§ 39 ±II§ 40±10*§ 46 ±II* 
LDL-C (mg/dL) 140 :=47 144±45. 135 ± 39 133±41' 
Lp(a) (mg/dL) 29±26 44±49'[ 35 ± 31 • 27 ± 25 ~'!! 

• p < 0.05; 'I p < 0.005; § p < 0.0001 

Table 2. The odd ratio and 95% confidence interval of AMI, UA and SA compared with control when Lp(a) 
level more than 30 mgldL. 

Lp(a) > 30 mgldL 
N(%) OR (95% Cl) p value 

AMI 8/21 (33) 1.65 (0.65- 4.31) NS 
UA 33n6 (43) 1.90 ( 1.08- 3.32) 0.0248 
SA 62/137 (45) 2.04 ( 127- 3.27) 0.0028 
Control 49/170 (29) I 

Table 3. The odd ratio and 95% confidence interval of one vessel disease compared with two vessel and 
three vessel disease when Lp(a) level more than 30 mgldL. 

N(%) 

One vessel 40/80 (50) 
Two vessels 22/52 (42) 
Three vessels 41/105 (39) 

trol. UA and SA patients had a significantly higher 
prevalence of abnormal Lp(a) (> 30 mg/dL) com­
pared with the control group (Table 2). The OR of 
UA compared with the control was 1.90 and 95% 
CI = 1.08 - 3.32, p = 0.0248 and the OR of SA 
compared with the control group was 2.04 and 95% 
CI = 1.27 - 3.27, p == 0.0028. In the case of AMI 
there were no significant differences when com­
pared with the control group, OR = 1.65 and 95% 
CI = 0.65-4.31, p > 0.05. A total of237 CAD patients 
consisted of 80 patients with one-vessel disease, 52 

LE(a) > 30 m~/dL 
OR (95% Cl) p value 

1.45 (0.72- 2.92) NS 
107 (0.55 - 2.10) NS 
156(0.87-281) NS 

patients with two-vessel disease and I 05 patients 
with three-vessel disease. The prevalence of Lp(a) 
more than 30 mg/dL in one-, two- and three-vessel 
disease are shown in Table 3. There was no signi­
ficant difference between these groups. 

DISCUSSION 
The aim of the present study is to report an 

association between Lp(a) and clinical presentation 
or the severity of CAD by related to the number of 
disease vessels. This role of Lp(a) in the develop-
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ment of occluded arteries was implied previously 
by the association of elevated serum Lp(a) with 
rapid angiographic progression of coronary disease 
(9). The mechanism of coronary atherosclerosis and 

occlusion was the incorporation of mural thrombus 
into the arterial wall leading to increasing luminal 
obstructionCl 0). The authors did not document 
increased serum Lp(a) in patients with single-vessel 
disease compared with those with two- or three­
vessel disease, like some studies and unlike other 
studies( 11, 12). 

The association of Lp(a) with the clinical 
syndrome of UA and SA provides additional sup­
port for the role of Lp(a) in plaque disruption and 

intracoronary thrombosis. Dangas G et a! previously 
reported the presence of Lp(a) in human coronary 
atheroma02). Lp(a) was found in greater distribu­

tion in plaques of patients with unstable compared 
with stable angina. Our present data demonstrated 
the association between serum Lp(a) levels and cli­
nical presentation of CAD as previously reported by 
other investigators( II , 13). 

(Received for publication on October II, 2000) 
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