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Abstract 
 INTRODUCTION:  Studies on the association between the plasma concentration of lipoprotein 
(a) and coronary heart disease (CHD) have reported conflicting findings. 

 METHOD AND MATERIALS : The objective of the present study was to evaluate the association 
between serum levels of lipoprotein (a) and ischemic heart disease as well as other cardiovascu-
lar risk factors in a population-based study. Lipoprotein (a) serum was measured in 142 patients 
with chronic stable angina undergoing clinically indicated coronary angiography. Lipid profile, 
fasting blood glucose, anthropometric and clinical parameters were analyzed. 

 RESULTS: Lipoprotein (a) levels were significantly associated with coronary artery stenosis in 
men, but not in women. Also, an direct association between mean levels of lipoprotein (a) and 
coronary artery stenosis in men younger than 55 years old and an inverse association in men 
older than 55 years old were observed. 

 CONCLUSION: Multivariate analysis revealed that lipoprotein (a) was considered an inde-
pendent predictor for severity of CAD in men, especially in younger ages. 
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Introduction 

About 17 million people die annually as a conse-
quence of cardiovascular diseases, particularly heart 
attacks and stroke.1 While various conventional risk 
factors such as male gender, advanced age, high blood 
pressure, diabetes mellitus and obesity are known for 
CVD, they can not explain all cardiovascular inci-
dences.2 In this particular context, additional clarifica-
tion on the role of emerging risk factors such as hyper 
triglyceridemia, certain subclasses of LDL- C, homo-
cysteine and lipoprotein (Lp) (a), a large protein at-
tached to an LDL particle are necessary.3 Epidemio-
logical studies on coronary heart disease (CHD) and 
blood pressure have shown conflicting results, rang-
ing from a strongly positive association to no associa-
tion at all.4-6 In spite this, Lp (a) physiologic function 
has not been completely understood,7 its clinical im-
portance in fibrinolytic and atherothro-mbotic 
processes has already been described.8,9 In fact, the 
mechanism by which Lp (a) contributes to atheroscle-

rosis is poorly understood, but it appears to be related 
to its lipoproteic structure that includes a lipid com-
ponent similar to LDL and two major proteins: apoli-
poprotein (a) [Apo (a)] and apolipoprotein B100.8 The 
LDL-resembled lipid component induced accumula-
tion of cholesterol in the atheroma,9 whereas the 
possible inhibitory effect of Lp (a) on Fibrionolysis 
may be explained by a competitive structural similarity 
between Apo (a) and plasminogen, overall contribut-
ing as a prothrombotic factor in activation of athero 
thrombosis.7-9 Additionally, Lp (a) has been associated 
with high blood pressure,10 diabetes mellitus11,12 and 
dyslipidemia.13,14 
 According to some authors, obesity, another im-
portant risk factor for CVD, may also be correlated 
with altered Lp (a).15-17 The purpose of the present 
study is to evaluate whether the serum levels of Lp (a) 
are associated with ischemic heart disease (CAD) as 
well as other cardiovascular risk factors in a popula-
tion-based study. It is a local cross sectional study of 
the patients with stable angina. 
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Materials and Methods 

This was a cross sectional study on 142 patients who 

were randomly selected using simple sampling me-

thod. We designed the current study on the basis of a 

previous study in which we had enrolled a total of 142 

consecutive patients with chronic stable angina, 40-60 

years of age, who were undergoing clinically indicated 

coronary angiography at the Shahid Chamran Hospit-

al, Isfahan University of Medical Sciences, from 2005 

to 2006. Patients underwent an initial evaluation that 

included collection of demographic data, past medical 

history, physical activity, psychosocial symptoms and 

unknown risk factors. The exclusion criteria included 

prior administration of station, acute coronary syn-

drome (ACS) and renal failure. Renal Failure was de-

fined with GFR < 60 m1/min/1.73m2. Venous sam-

pling was obtained in fasting state (after 10-12h) be-

fore angiography and placed in tubes containing ED-

TA and frozen at -70°C until the analysis was per-

formed. Fasting blood sugar (FBS), triglyceride (TG), 

cholesterol (chol), low density of cholesterol (LDL) 

and high density of cholesterol (HDL) were measured 

in blood samples. Hypercholesterolemia, high LDL-C 

level, hypertriglyceridemia and hyperglycemia were 

defined at least 200 mg/dl, 129 mg/dl, 150mg/dl and 

110mg/dl, respectively. A low level of HDL was con-

sidered < 40mg/dl. Two blood pressure measure-

ments were carried out in seated position upon inter-

val of 5 min, using an aneroid manometer. Blood 

pressure range was classified in accordance with 

WHO-ISH guideline.18 Body mass index (BMI) was 

calculated in kg/m2 according to the World Health 

Organization (WHO) criteria.19 Lp (a) determinations 

were performed at Cardiovascular Research Center of 

Isfahan. Lp (a) was measured with Eliza method and 

other particles were measured with direct methods. 

After sampling, angiography was performed with Jud-

kinz method. 

Angiographic analyses: 

1 The maximal stenosis in each of 27 segments of 

coronary arteries was assessed by three cardiologists 

who were unaware of risk factors. The angiographic 

data were reported baseed on the number of coronary 

arteries including stenotic (one, two or three vessels), 

location of lesion in proximal, mid portion and distal 

of artery, and severity of lesion: mild < 50%, mod-

erate between 50% to 75% and severe stenosis > 

75%.  

 Analysis variance test (t-test, one way and logistic 

model) was used to estimate statistical difference be-

tween means of Lp (a), anthropometric data and BMI, 

biochemistries, plus clinical parameters. P value < 

0.05 was considered significant. The analysis was car-

ried out using SPSS 13. 

Results 

The total sample (n = 142) was composed of 60 

(42.3%) women and 82 (57.7%) men, with mean age 

of (57.82 ± 10.2 years), (56.76 ± 8.61) and (59.32 ± 

11.16), respectively. Table 1 presents the univariate 

analysis of Lp (a) levels in comparison to demograph-

ic and behavior variables.  
 

Table 1. Lp (a) levels in accordance to demographic and 
behavior variables 
 

Variables n Mean ± SD P value 

Gender   0.417 

Male 82 46.23 ± 36.881  

Female 60 40.84 ± 40.390  

    

Age    

<55 62 44.32 ± 43.757 0.745 

>55 80 42.19 ± 34.94  

    

Smoking    

Non-smoking 97 43.43 ± 37.388 0.904 

Smoker 37 44.35 ± 44.357  
 

 No significant difference was found between Lp 

(a) serum levels among male and female (table 1). Age 

was also not significantly associated with Lp (a) levels 

(44.32 ± 43.75 in age < 55 versus 42.19 ± 34.94 in 

age > 55). There was no significant difference con-

cerning smoking. (Non smokers 43.43 ± 37.38 versus 

smokers, 43.35 ± 44.35, P = 0.904). Table 2 shows 

correlation between Lp (a) and biochemical variables. 

Univariate analysis of mean Lp (a) levels (43.12 ± 

38.90) were similar in patients with moderate (49.37 ± 

36.67) and high LDL-C (51.85 ± 42.53). Both Lp (a) 

levels at moderate and high LDL-C were not signifi-

cantly higher than individuals within the normal range 

of LDL-C (38.68 ± 36.32, P = 0.206). The mean LP
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Table 2. Lp (a) levels in accordance to Biochemistry 

variables. 

Variables n Mean ± SD 
P 
value 

LDL-C mg/dl     
≤  129 87 38.68 ± 38.317 0.206 
130-159 27 49.37 ± 36.667  
≥  160 27 51.85 ± 42.526  
Total 141 43.25 ± 39.012  
Total cholesterol    
< 200 67 36 ± 37.5 0.07 
200-239 51 52.57 ± 40.35  
≥  240 24 42.22 ± 367  
Total 142 43.12 ± 38.9  
HDL-C    
> 60 7 50.14 ± 15.443 0.775 
40-60 65 44.58 ± 34.259  
< 40 70 41.06 ± 44.406  
total 142 43.12 ± 38.903  
Triglyceride    
< 150 59 48.82 ± 33.788 0.133 
150-199 33 48.18 ± 49.579  
> 200 50 34.34 ± 35.694  
Total 142 43.12 ± 38.903  
Fasting glucose    
<110 85 48.81 ± 42.089 0.84 
110-126 14 28093 ± 24.014  
>126 43 36.49 ± 34.378  
total 142 43.12 ± 38.903  

 

Table 3. Lp (a) levels in accordance to anthropome-
tric variables. 

Variables n Mean ± SD P value 
Body mass 
index  

Kg/m2   

< 18.5 4 51±35.318 0.509 
18.5-24.9 31 51.39±34.423  
25-29.9 14 39.14±41.536  
>30 33 43.33±33.488  
Total 142 43.12±38.903  

 

(a) levels of patients with moderate and high total 
cholesterol (52.27 ± 40.35 and 42.22 ± 36.7, respec-
tively) were not significantly higher than patients with 
normal total cholesterol (36 ± 37.5, P = 0.07). No 
significant association between Lp (a) levels and 
HDL-C (P = 0.775), TG (P = 0.133) and FPG (P = 
0.84) were found. As table 3 shows, no association 
were observed between Lp (a) and BMI (P = 0.509). 
Regarding the clinical variables, Lp (a) didn’t signifi-
cantly alter as a consequence of changes in the systol-
ic (P = 0.745) and diastolic blood pressure (P = 
0.678) (Table 4). An association were observed be-
tween mean of Lp (a) and numbers of coronary artery 
stenosis in men (P = 0.04) but not in women (P = 
0.98). Also, there was an association between age and 

number of coronary artery stenosis in men both 
younder or older than 55 years old. In less than 55 
years old patients, the higher Lp (a) was, the number 
of coronary artery stenosis were more (P = 0.03), but 
in patients older than 55 years old, the higher Lp (a) 
was, there was more chances of single vessel to be 
increased (P = 0.04). 
 

Table 4. Lp (a) levels in accordance to clinical va-
riables. 

Variables n Mean ± SD P value 
Systolic  Bp(mmHg)   0.745 
< 130 120 43.3±38.36  
130-139 4 42.1±39.40  
140-159 10 46.3±40.57  
160-179 6 45.17±54.712  
>180 1 1.00  
Total 141 43.30±38.984  
Diastolic Bp (mmHg)   0.678 
<85 130 42.9±39.312  
90-99 11 48. ±36.255  
Total 141 43.30±38.984  

Discussion  

In this cross sectional study, Lp(a) mean levels (43.12 
± 38.90) were greater than those observed in France 
by Boyer et al 13 and in Brazil by Ana-Paula et al.20 
This study showed that Lp(a) levels were not signifi-
cantly associated with age, LDL-C, Total cholesterol 
and BMI. Unlike our study, others reported  
 significant correlation between Lp(a) and age, 
LDL, total cholesterol and BMI.13,20 The discrepan-
cies between our data and the results of these other 
studies may be due to smaller sample in our study 
than those. Another reason may be greater mean 
Lp(a) levels in our study than others. In our study, 
positive association between number of coronary ar-
tery disease with Lp(a) levels was observed in men, 
but not in women. But in men aged ≥ 55 years, high 
levels of Lp(a) was associated with single vessel and in 
men aged < 55 year, higher levels of Lp(a) was asso-
ciated with multivessel disease. This data suggest that 
in ages younger than 55 years, higher levels of Lp(a) 
are more serious predictor for severity of coronary 
artery disease, than older ages. Similar to the study of 
Ana Paul et al [20] in Brazil, in general, no significant 
association trend was observed between all obesity-
related indices and Lp(a) levels. In spite of the various 
influences that the smoking habit may exert on lipid 
metabolism, a positive association between smoking 
and Lp(a) levels was not verified either in this study 
or elsewhere.20,21 With respect to blood pressure, we 
have not demonstrated any association between sys-
tolic or diastolic component of arteries blood pres-
sure and Lp(a) levels. Similar to Ana Paul et al 20, ex-
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amining, concentration of Lp(a) did not show any 
difference between hypertensive and non hyperten-
sive individuals. 
 Although, there was no association between Lp(a) 
and Framingham risk factors in our study, our multi-
variate analysis found that Lp (a) was considered an 
independent predictor for severity of IHD in men, 
especially in younger ages. Also, recently published 
data indicated that elevated Lp (a) increases the risk 
for myocardial and angina, especially in men with high 
LDL-C levels.22 Paradoxically, a recently published 
study considered Lp(a) an independent predictor of 
stroke, death from vascular disease and any other 
cause of death in older men.23 However, larger trial 
with greater samples are required to accurately find 
the association between Lp (a) and severity of CAD. 
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