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Abstract- Lipoprotein(a), an LDL variant, has been claimed to have a role in atherogenesis and 
therefore coronary artery disease (CAD). However, its production and atherogenecity seems to vary 
among ethnic groups. In order to study the possible correlation between levels of Lp(a) and CAD in 
Iranian patients who suffered myocardial infarction (MI), a case-control study was carried out on 120 
MI patients and 120 matched healthy subjects. Levels of Lp(a) were significantly higher in the MI 
patients than the control group (P < 0.0001), which demonstrates a possible correlation between levels 
of Lp(a) and CAD. Estimation of Lp (a) may be helpful in evaluating the risk of CAD, particularly in 
those patients with borderline levels of triglycerides and cholesterol. 
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INTRODUCTION 

 
Atherosclerosis is an inflammatory disease, which 

has been attributed mainly to elevated cholesterol 
levels (1), however, it seems that pathogenesis of 
atherosclerosis involves much more than that. 
Despite changes in lifestyle and use of new 
pharmacologic approaches to lower cholesterol levels 
(2-4), cardiovascular disease continues to be the 
principle cause of death in United States, Europe and 
the Eastern Mediterranean region (5).  

Although hypercholesterolemia is main risk factor 
in approximately 50 percent of patients with coronary 
artery disease (CAD) (6), several other factors such 
as hyperhomocysteinemia (6,7), levels of DHEAS 
(8), and lipoprotein (a) [Lp(a)] levels (9,10) may 
have a role in atherogenesis and are under study. 
Lp(a) is a plasma particle, an LDL variant, identified 
by Berg in 1963 (11), production of which is largely 
a  genetic  trait.  It  has  been  called   the   “enigmatic 
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particle”, because its pathogenic mechanism is 
unclear and its concentration and atherogenecity vary 
among ethnic groups (12-14). In Iran, Lp(a) has not 
been evaluated extensively; therefore, this study was 
designed in order to achieve an insight into the 
probable role of Lp(a) in inducing CAD and therefore 
finding new ways to prevent CAD in our population.  

 
 
MATERIALS AND METHODS 

 
The design of the investigation was based on a 

case-control study. The selected population consisted 
of men and women aged 45-60 (53±6.44) who were 
diagnosed with myocardial infarction in the CCU of 
one of the major general hospitals in Tehran, in a one 
year period from 1997 to 1998. The control group 
was a matched population who were normal 
according to physical examinations. Both groups 
were informed and entered the study voluntarily. 

Lp(a) estimation was carried out by 
electrophoresis on agarose gel using “Ultrasensitive 
Hydragel Lipo+Lpa” plates from Sebia, France. The 
bands were observed and the peak areas were 
calculated using a “Preference” scanner, France.  
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HDL and LDL were also estimated by agarose gel 
electrophoresis using plates from Sebia (France). 
Determination of cholesterol and triglecride(TG) was 
carried out on Corning-550 Express, autoanalyser 
(USA) using enzymatic kits from Zeest Chimie, Iran.  

 

 

RESULTS 
 

The results obtained for the levels of Lp(a) in 
patients diagnosed with MI and the healthy control 
group is demonstrated in table 1. It is apparent that 
levels of Lp(a) are generally higher in men than 
women and that Lp(a) levels are significantly higher 
in the MI patients than control group (P< 0.0001).  

Lipid profiles of the two groups are tabulated in 
table 2. It can be seen that, except for HDL-C, other 
parameters are significantly higher in the case group. 
It should be noted that the wide standard deviation 
observed for the Lp (a) level in the control group was 
due to the fact that several zero values existed in this 
group.  

 
 

DISCUSSION 
 

According to the recent lipid guidelines by 
American Association of Clinical Endocrinology 

(AACE) (6), our data indicate that mean levels of TG 
in the control group were around “no-risk” values 
(150 mg/dl), whereas total cholesterol levels were in 
the acceptable range (< 200 mg/dl). Our data 
indicated that, as expected, the levels of TG were 
significantly higher in our MI patients than normal 
control group. However it should be noted that the 
mean values of these lipid parameters in our patients 
were in the borderline range (TG, 150-200 mg/dl; 
Cholesterol, 200-239 mg/dl) according to the recent 
guidelines by AACE, and that only 35% of our MI 
patients had lipid values within the high-risk serum 
concentration (TG > 200, cholesterol > 240), 
indicating that a normal value for TG and cholesterol 
does not necessarily indicate “No-risk”, and that 
other risk factors should be considered. Interestingly 
Lp (a) levels were also higher in MI patients. 

The structural heterogeneity of Lp(a) as a 
consequence of the apo(a) size heterogeneity has 
important implication for the accurate measurement 
of Lp(a) in human plasma (15). Repeated antigenic 
determinants are present in variable numbers in 
different Lp(a) particles, and the immunoreactivity of 
the antibodies directed to these repeated epitopes can 
vary. As a consequence, immunoussays using 
polyclonal or monoclonal antibodies tend to 
underestimate or overestimate the apo(a) concen-
tration according to structural size. 

 
Table 1. Lp(a) levels in MI patients and normal control group * 

  Lp(a) level (%)  
Study Group  Male Female Total  
Patients (n = 120) 1.54±0.52 (n = 66) 0.9 ±0.23 (n = 54) 1.25±0.4 
Controls (n = 120) 0.13 ±0.46 ( n = 62) 0.04 ±0.23 (n = 58) 0.08±0.3 

*Data are given as mean(±SD). 

 
 

Table 2. Lipid profiles in MI patients and normal control group* 

Study Group Lp(a) (%) TG (mg/dl) Cholesterol( mg/dl) LDL-C (%) HDL-C( %) 

Patients ( n=40) 1.25±0.41 154.87±73.4 202.58±48.3 62. 86±1 1.1 25.63±7.5 

Contro1(n = 120) 0.08±0.36 117.65±30.4 192.77±30.2 54.86 ±6.4 23.72±16.6 

P Value † 0.00001 0.0001 0.01 0.0001 0.25 

* Data are given as mean(±SD). 
†Data were compared using t test. In order to confirm the statistical results the data we also studied using t in a multicomparison t test with a = 0.01 
and (1- a /2m) using “Bonferroni-Dunn” methods; significant difference was confirmed between the patients and control group in all parameters 
except for HDL.  
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At present, Lp(a) measurements are not 
standardized and most of the Lp(a) assays have not 
been evaluated further for apo(a) size sensitivity. As 
a result, Lp(a) values reported in clinical studies are 
difficult to compare (12,15). In the present study, 
being one of the first which has been carried out in 
Iranian population, it was decided to employ 
electrophoresis on ultrasensitive agarose gel capable 
of separating Lp(a) in order to avoid the above 
mentioned complications related to immunoassays. In 
a recent report from Iran, studying a group of patients 
with angina pectoris, no significant difference was 
observed for the Lp(a) levels in the two groups under 
study (16). This controversy may be attributable both 
to the fact that the case groups in the two studies 
were not the same, as well as the possibility of the 
difference in techniques, since immunoassay was 
used in the latter study. However, because Lp(a) 
values can vary among ethnic groups, reference 
values need to be population based. Furthermore, 
such values may also be racially specific. For 
example, African Americans in general have 
significantly higher Lp(a) concentrations than 
Caucasians (13,17), but do not manifest a higher 
incidence of CAD. This preliminary study in our 
population is an indication that Lp(a) estimation may 
be helpful in estimation of  CAD risk, in particular 
amongst those who present borderline values for 
cholesterol and TG. However, obviously much 
further work need to be carried out, especially with 
respect to standardization of techniques in order do 
make comparisons of data from various groups more 
meaningful. In fact, as an international effort in this 
respect, an IFCC committee has been set to work 
toward standardizing Lp(a) estimations (12).  
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