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SUMMARY: Increased plasma lipoprotein(a) [Lp(a)] levels are strongly associated with premature
atherosclerotic cardiovascular disease. The kidney is purported to play an important role in Lp(a)
catabolism. However, race and genetic background to a large extent determine the Lp(a) concentrations
in the general population. The aim of present study was to evaluate the effect of end-stage renal disease
on serum Lp(a) in a group of Iranian population.

Sixty seven patients with end-stage renal disease treated by hemodialysis and 100 healthy controls
were investigated. The lipids were measured by routine laboratory methods and Lp(a) assay was done
by electroimmunodifusion.

The serum levels of Lp(a) in patients were significantly higher than controls (median 31 mg/dl versus
20 mg/dl, p=0.016). The Lp(a) in control group did not correlate with age, sex and lipids, but in patients
it was found to correlate significantly with age (r=0.28, p=0.033), and cholesterol (r=0.35, p=0.008).
In this study, 28% of controls and 54% of patients had serum Lp(a) above 30 mg/dl. This level is
considered as cutoff point of high risk for atherosclerosis.

We concluded that end-stage renal disease could affect the serum lipids, Lp(a) and other lipoproteins
towards atherogenic state in the Iranian population.
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INTRODUCTION
Lipoprotein(a) [Lp(a)] is a cholesterol-rich particle

existing in human plasma (1). Many epidemiological
and case-control studies have shown that, when
present in high levels in the plasma, Lp(a) is recog-
nized as an independent risk factor for premature ath-
erosclerotic coronary heart disease (2, 3). However, the
biological role and normal metabolism of this lipopro-
tein are not yet fully elucidated. Some studies have

revealed an increase in plasma concentration of Lp(a)
in patients with renal diseases (4, 5). Elevated plasma
Lp(a) levels in renal patients had been associated with
a frequency distribution of apolipoprotein(a) [apo(a)]
isoforms similar to those found in general population.
This indicates that elevated Lp(a) levels in these
patients are not due to genetic origin (6). Therefore, it
has been suggested that kidneys have an important
role in Lp(a) catabolism (7). However, some studies did
not confirm the role of kidney in the clearance of Lp(a)
from plasma (8). Cardiovascular, cerebrovascular and
peripheral vascular diseases are among the largest
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cause-specific reasons for morbidity and mortality in
patients with end-stage renal disease (9). In addition,
normal plasma levels of Lp(a) and also its atherogenic
effects are strongly race and genetic dependent (10).

Since there was no documented data about the
effect of renal failure on plasma Lp(a) level in Iran, the
major aim of the present study was to evaluate the
effect of end-stage renal disease on the plasma level of
Lp(a) and other lipids in a group of Iranian population.

MATERIALS AND METHODS
Subjects and blood sampling
We studied 100 healthy controls and 67 patients. The

patients included 57 males and 10 females with a mean age of

48 years, ranging from 12 to 79 years. They were in end-stage

renal disease and were being treated by hemodialysis. The

controls included 51 females, 49 males, with a mean age of 47

years, ranging from 15 to 75 years. They consisted of 50 normal

subjects, that were the first relatives of patients, who proved to

be healthy by health screening, and 50 blood donor volunteers.

Nobody in controls had clinical or biochemical evidence of car-

diovascular, hepatic or endocrine disorders, and all of them had

serum creatinine concentrations of equal or lower than 1.2 mg/dl

by the Jaffe method.

Blood samples were collected in the morning by venipunc-

ture after an overnight fast and before hemodialysis in patients.

Blood was allowed to clot at room temperature for about 1 h.

Sera were separated from cells by centrifugation at 1500 X g for

10 min. From each serum, one 0.5 ml fraction was taken and

immediately stored at -70°C for a maximum of six months until

the Lp(a) assay.

Analysis of lipids, lipoproteins and nitrogen compounds
Serum total cholesterol (TC) and triglycerides (TG) concen-

trations were determined using routine enzymatic methods,

cholesterol oxidase and glycerol oxidase respectively. High

density lipoprotein-cholesterol (HDL-C) was determined by the

same enzymatic method after precipitation of betalipoproteins by

dextransulfate-MgCl2. These methods were automated on

Technicon RA-1000 Autoanalyser, and total coefficient of

variations (C.V.) for TC and TG were less than 4% and 6%

respectively. Low density lipoprotein-cholesterol (LDL-C) was

calculated using the Friedewald formula, when the concentration

of TG was below 400 mg/dl (11). Serum urea and creatinine

were measured by automated urease and Jaffe methods

respectively.

Lp(a) assay
The serum Lp(a) assay was done by electroimmunodifusion

(12). Lp(a) standard and controls were from Dako (code no. X

0958, X 0962). Specific anti-Lp(a) antibody was prepared by

immunization of rabbits with extracted Lp(a) from pooled Lp(a)-

rich plasma and purified by affinity chromatography (13). The

limit of detection for Lp(a) was considered to be 1 mg/dl, and an

intra-assay C.V. of 5% (n=20) was obtained at 25 mg/dl.

Statistical methods
For statistical analysis SPSS software was used. Student's

t-test was used for comparison of lipids, lipoproteins and nitrogen

compounds in two groups. Mann-Whitney U-test was used to

compare Lp(a) in patients and control groups. Pearson correla-

tion test was used to evaluate correlation between Lp(a) and

other variable. A p value of equal or less than 0.05 was consid-

ered to be significant.

RESULTS
The serum Lp(a) level in patients with a median of 30

mg/dl was significantly higher than control group with a
median of 16 mg/dl (p=0.016). The other parameters of
Lp(a) in two groups are summarized in Table 1. Lipids
and lipoproteins in patients group were higher than
controls. Table 2 summarizes the comparison of lipids,
lipoproteins and nitrogen compounds in two groups.

Lp(a) did not correlate significantly with age, sex and
lipid risk factor in control group, but in patient group it
was correlate with age (r=0.28, p=0.033), TC (r=0.35,
p=0.008), HDL-C (r=0.31, p=0.018), and LDL-C (r=0.32,
p=0.023).

Twenty eight percent of control and 54% of patients
had serum Lp(a) level above 30 mg/dl.

DISCUSSION
One of the most important causes of death in patients

with renal disease is increased rate of atherosclerosis
and cardiovascular disease (9). Increased plasma
concentration of Lp(a) is considered to be a genetically
determined, independent risk factor for premature
atherosclerosis and coronary artery disease in general
population (14, 15). Many studies, in various populations,
have indicated that atherogenic lipids and lipoproteins,
such as Lp(a), were increased in patients with various
stage of renal disease (4, 5). The results of present study
showed a significant elevation in plasma levels of TC,
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LDL-C and Lp(a) in patients with renal failure in compar-
ison with healthy controls (Tables 1, 2). Similar to many
other studies, we did not find a significant difference in
plasma Lp(a) by sexes. Many similar observations were
made by other authors. Sechi and coworkers studied 160
patients with early impairment of renal function (16).
They found an increase in plasma Lp(a) levels in
comparison with healthy controls. In another study, Sechi
and colleagues, evaluated Lp(a) concentrations and
apo(a) isoforms in a group of patients with moderate renal
failure (17). They found an increased plasma Lp(a)
concentrations in patients and a similar apo(a) isoform
distribution between patients with renal disease and
controls. Kimak and Solski, in a study on three groups of
end-stage renal patients and a control group, have
indicated that serum Lp(a) levels in patients treated by
Chronic ambulatory peritoneal dialysis were significantly
higher than patients treated by hemodialysis, but in both
groups, it was significantly higher than controls (18). In

apo(a) phenotype analysis, they found that, in patients
groups, elevated Lp(a) levels were observed mainly in
patients with high molecular weight phenotype. Apo(a)
phenotype is an important determinant factor for plasma
Lp(a) levels, and in general populations, high molecular
weight phenotype coexist with low plasma Lp(a) levels
(10). As have been shown by Sechi, Kimak and some
others (17-19), in renal patients, elevated Lp(a)
concentrations were observed mainly in patients with high
molecular weight apo(a) phenotype. In the present study,
we did not determine the apo(a) phenotype distribution in
our population. In addition, there were no data available
concerning the apo(a) frequency distribution in general
population in Iran.

As reported by Misra et al. (20), and also have been
indicated in the study of Kimak and Solski (18), treatment
by hemodialysis may lower the plasma Lp(a) levels in
end-stage renal patients. We did not know anything about
the plasma levels of Lp(a) in our patients group before
treatment by hemodialysis. They were on hemodialysis in
average 2.3 years, and their plasma Lp(a) levels may
reduced in this period of time.

Importantly, the present study showed that 54% of
patients had Lp(a) values exceeding 30 mg/dl, but only
28% of controls showed this condition, and this difference
was stronger in females (59% v.s. 23%). This level is
considered as cutoff point of high risk for atherosclerotic
disease, and also has been proposed a threshold value in
the assessment of the risk of developing premature
atherosclerosis (21). According to this cutoff point, the
percentage of high risk in renal patients group, especially
in females, was very high. It would be noteworthy that a
limitation in our study was small sample size for patients
group (n=67), specially females (n=17).

Finally we concluded that end-stage renal disease
could affect lipids and lipoproteins profile towards an
atherogenic state. In addition, relatively high percentage
of end-stage renal patients are in high risk state for Lp(a),
and this may be contribute to the increased mortality rate
of these patients in Iran.
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Case
(n=67)

Control
(n=100)

p
value

Mean (mg/dl) 38 31

0.016*

Standard deviation 28 34

Median (mg/dl) 31 20

Minimum 1 2

Maximum 105 150

Table 1: Comparison of plasma Lp(a) in patients with end-stage

renal disease and control group.

* According to Mann-Whitney U-test.

Variable (mg/dl) Case
Mean±SD

Control
Mean±SD

p
value

Urea 124±53 29±13 0.001

Creatinine 9.2±2.98 1±0.5 0.001

Cholesterol 204±41 149±40 0.008

Triglycerides 196±125 164±123 0.038

HDL-C* 30±7 47±11 0.033

LDL-C** 117±36 80±33 0.01

Table 2: Comparison of lipids, lipoproteins and nitrogen com-

pounds in patients with end-stage renal disease and

control group.

*High density lipoprotein-cholesterol

**Low density lipoprotein-cholesterol
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