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Lipoprotein (Lp) (a) has recently been recognized to be an independent risk factor for coronary heart disease. Lp (a) may inhibit fibri-
nolysis, and is deposited in atherosclerotic lesions. Patients undergoing hemodialysis have an increased risk of atherosclerotic cardio-
vascular complications. In order to examine whether Lp (a) may contribute to atherogenesis in hemodialysis patients, we compared Lp
(a) levels in the sera of hemodialysis patients with chronic renal failure and healthy controls. Lp (a) levels were measured in 40 he-
modialysis patients and in 40 healthy controls. Hemodialysis patients had significantly higher Lp (a) levels (21.2+1.3 mg/dl) compared
with healthy control group (11.2+0.9 mg/dl). Lp (a) did not correlate with the levels of cholesterol, triglyceride, HDL cholesterol, and LDL
cholesterol. In conclusion, the mean serum level of Lp (a) was higher in the hemodialysis patients than the healthy controls. Although

Lp (a) may contribute to atherosclerosis in hemodialysis patients,
(a) and its role in atherosclerotic disease. [Turk J Med Res 1996;
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The risk of atherosclerotic cardiovascular complications
increase in hemodialysis patients with chronic renal dis-
ease and these complications are the leading cause of
death in those people (1).

Many studies on the incidence of atherosclerotic
disease in patient with chronic renal insufficiency dis-
closed the case to be related with various factors (2).
High sera levels of potentially atherogenic lipid fractions
contribute largely to the increase of cardiovascular dis-
eases in hemodialysis patients (3). Increase in the levels
of HDL are common forms of abnormalities in lipoprotein
fraction in hemodialysis patients (4,5).

Several studies report LP (a) to be an independent
risk factor for coronary heart disease recently (2,6).
Some of them report increased concentrations of Lp (a)
in patients with chronic renal insufficiency and nephrotic
syndrome (7,8).

We performed our study to determine concentra-
tions of Lp (a) which is suggested to be an important and
independent risk factor in the pathogenesis of athero-
sclerosis in patients with chronic renal disease on he-
modialysis. We also measured the levels of total choles-
terol, triglyceride, LDL-cholesterol, HDL-cholesterol and
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further studies are needed to define the metabolic regulation of Lp
14(2):78-80]

looked for any probable relation between Lp (a) and
them.

MATERIALS AND METHODS

The study involved 40 patients (20 male, 20 female) in
the nephrology department of GATA and Tirkiye Yiksek
ihtisas Hospital. Their ages ranged from 16 to 79 years
(45.2+2.5). They had been an hemodialysis for 17.9+1.7
months and were dialyzed on every second days. The
control group was formed of healthy people all of when
admitted to GATA check-up clinic. They were all guaran-
teed not to have any disease that could effect lipids by
physical examination, history and laboratory. They were
also 40 persons (20 male, 20 female) and ages ranged
from 22 to 66 years (41.02+2.9).

Fasting blood samples were obtained just before
the hemodialysis in the patient group. The levels of
serum Lp (a), total cholesterol, triglyceride, HDL-choles-
terol, LDL-cholesterol, creatinine and albumin were mea-
sured.

Total cholesterol (by the enzymatic method of cho-
lesterol oxydase peroxydase), HDL cholesterol
(Polyetilen Glikol 20000 centrifugation/by the enzymatic
method of peroxydase, glyceral 3-phosphate-oxydase),
triglyceride (by the enzimatic method of peroxydase,
glyceral 3-phosphate-oxydase), albumin (by the method
of brom cresol purple), creatinine (by the method of alco-
holic picrote) were analysed in Technicon RA 1200 oto-
analyser. LDL was estimated by the formula LDL-choles-
terol=Total cholesterol-(HDL-cholesterol+Triglyceride/5)
(9). The results were given in mg/dl.
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LIPOPROTEIN (a) LEVELS IN CHRONIC RENAL FAILURE

Lp (a) was measured by the method of enzyme im-
munoassay (ELISA) (Lp (a) stripwell ELISA IMUBIND
American Diagnostica Inc.) in the sera which was ob-
tained from the venous blood samples of the patients and
kept at -22°C. The results were given in mg/dl. The in-
traassay and interassay exchange coefficient of the
method is 2.3%-2.7% in average.

The significance of variances between two mean
values test (Student's t test) was performed. Statistical
significance was assumed when p<0.005. Correlation
analysis was performed to assess the relation between
Lp (a) and cholesterol, HDL-cholesterol, LDL-cholesterol,
creatinine, albumine, age, the duration of the hemodialy-
sis (10).

RESULTS

80 persons involved in the study in two groups. Both
group normal of 40 people (20 male, 20 female). In the
patient group, the mean age was 45.2+2.5 years. The
mean age of controls was 41.02+2.9 statistically signifi-
cant variation in mean ages between two groups was not
found. The mean function of the hemodialysis in patient
group was 17.9+1.7 months.

In the assessment of the results, groups were com-
pared with each other (Table 1).

The levels of serum Lp (a) in hemodialysis patients
(21.2+0.9 mg/dl) was significantly higher than controls
(11.2+0.9 mg/dl) (p<0.01).

The mean cholesterol levels didn't show any signifi-
cant variance between patients and controls (p>0.05).
Triglyceride level was higher in hemodialysis patients
(192.54£7.3) than controls (115.3+5.6). On the other hand,
HDL-cholesterol level of hemodialysis patients was lower
(25.320.7) than that of controls (40.1 £0.7) (p<0.01).

Patient and control group didn't have variance sta-
tistically in mean LDL-cholesterol levels (p>0.05). The
level of serum albumin was found to be lower in he-
modialysis patients (3.8+0.08) than controls (4.6+0.06)
(p<0.01). The level of creatinine was higher in hemodial-
ysis group (13.3%0.3) than control group (0.8+0.02) on
the other hand (p<0.01).

The serum level of Lp (a) correlated with neither the
duration of the hemodialysis (r=0.18) nor the ages
(r=0.06). Serum albumin level did not correlate with the

Table 1. The results of patients and controls

Patient Control P
Lp (a) 21.2+1.3 11.210.9 p<0.01
T.Cholesterol 18217.1 192.514.7 p>0.05
Trigliseride 192.5+7.3 115.315.6 p<0.01
HDL-Cholesterol 25.3+0.7 40.110.7 p<0.01
LDL-Cholesterol 129.1 6.4 12914 p>0.05
Creatinine 10.3+0.3 0.810.02 p<0 01
Albumin 3.8+0.08 4.610.06 p0O.01

The results are given as meanistandart deviation in mg/dl
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serum level of Lp (a) (r=0.01). No significant correlation
between the serum creatinine level and the Lp (a) was
found either (r=0.19).

DISCUSSION

High level of Lp (a) strongly correlates with atherosclero-
sis, the risk of which increases two-fold when the level of
Lp (a) is higher than 30 mg/dl. In the case of the levels of
both Lp (a) and LDL cholesterol to be high together, the
relative risk of atherosclerosis increases five-fold com-
pared with healthy subjects. The high level of triglyceride
and the low level of HDL-cholesterol can also contribute
to the pathogenesis of atherosclerosis (11,12).

In hemodialysis patients, the potential role of Lp (a)
as a risk factor in atherosclerosis was first defined by
Parra et at, who measured Lp (a) level in patients in he-
modialysis three-fold higher than controls, suggested the
kidney might have a role in the regulation of Lp (a) me-
tabolism (13).

Nakahama et al measured higher Lp (a) levels in 40
hemodialysis patients than controls (14). They also re-
ported that Lp (a) did not correlate with age, duration of
hemodialysis, total cholesterol, triglyceride, HDL-choles-
terol, LDL-cholesterol.

Barbagallo et al studied the serum levels of Lp (a) in
93 patients with chronic renal insufficiency before and after
hemodialysis (15). The level of Lp (a) did not vary before
and after hemodialysis and in both case, level was higher
than controls. They also reported that the hemodialysis did-
n't have any effect on the metabolism of Lp (a).

Karadi et al measured higher serum levels of Lp (a)
in 37 patient with heavy hematuria of various etiologies
than healthy controls (16). Lp (a) did not correlate with
proteinuria and creatinine, on the other hand. They con-
cluded that the kidney may have a role in the regulation
of Lp (a) metabolism and depending on the type of renal
impairment, serum level of Lp (a) may vary.

Our results correlate with all these reports. We mea-
sured higher serum levels of Lp (a) in 40 patients with
chronic renal disease on hemodialysis than that of
healthy controls. Lp (a) didn't correlate with age, the du-
ration of hemodialysis, the level of albumin, the level of
creatinine respectively in our study either.

Assessment of the relation between the kidney and
Lp (a) is not easy for because there have not been
enough many reports on the subject in the literature yet.
It is not clear which mechanisms change the levels of Lp
(a) in chronic renal diseases yet. Lp (a) catabolism may
have deteriorated in renal insufficiency. Alternatively, the
uremic plasm may be suggested to include some factor
which may deteriorate the metabolism of Lp (a), Lp (a) is
synthesized in liver and serum level correlates with the
synthesis (17). The synthesis may be induced in patient
with chronic renal insufficiency by some unknown mech-
anisms and/or some factor in the uremic plasm.

Itwas also suggested that proteinurea may increase
Lp (a) level (18). Thomas et al reported higher levels of
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Lp (a) in 76 patients with proteinurea than that of healthy
controls (19). However, Lp (a) did not correlate with age,
creatinine clearence, cholesterol levels, triglyceride lev-
els, HDL cholesterol, LDL cholesterol, Apo-A-1, apo B-
100, albumin levels, creatinine levels, in their study ei-
ther. Appel et al reported that the synthesis of lipopro-
teins containing apo-B-100 is increased in the liver of pa-
tients with nephrotic syndrom (20).

In an invivo study performed in patients with familial
hypercholesterolemiae who had high levels of Lp (a) con-
centrations, LDL receptors were suggested to have a role
in the catabolism of Lp (a). Whenever LDL-cholesterol
concentrations increase, Lp (a) catabolism decreases.
The theory might explain Lp (a) increases in the renal
transplant patients with high concentrations of LDL-cho-
lesterol (15,18).

Lp (a) has been considered to be a hederitary risk
factor in atherosclerosis and it was suggested that the
levels of Lp (a) to be assessed as an independent factor
besides cholesterol and after lipoproteins. We did not any
significant correlation between Lp (a) concentrations and
cholesterol, triglyceride, HDL-cholesterol, LDL-choles-
terol. The results suggested the mechanisms responsible
for the increase of Lp (a) and the other lipids in chronic
renal failure are different.

In conclusion, we found the Lp (a) levels to be high
in patients with chronic renal failure on hemodialysis. The
high level of Lp (a) can have a role as an independent
risk factor in the pathogenesis of atherosclerosis in those
people and increase the mortality rates that stem from
cardiovascular complications. Further studies are re-
quired to define the metabolic regulation of Lp (a) and its
role in atherosclerotic disease.

Kronik bobrek yetmezigi olan hemodiyaliz hasta-
larinda lipoprotein (a) diizeyi

Son  zamanlarda lipoprotein  (Lp) (a)'min  koroner  kalb
hastaligi icin bagimsiz bir risk faktérii oldugu farkedilmistir.
Hemodiyalize giren hastalarda aterosklerotik  kardiy-
ovaskiler komplikasyonlar artmigtir.  Lp (a)’nin  hemodiyaliz
hastalarindaki aterogeneze katkisinin olup olmadigini belir-
lemek igin,  kronik bdbrek yetmezlikli hemodiyaliz hastalarin-
da bulunan Lp (a) dizeylerini saglkl kontrol grubundaki Lp
(a) dizeyleriyle karsilastirdik. Lp (a) dizeyi 40 hemodiyaliz
ve 40 saglikli bireyde élglldi. Hemodiyaliz hastalarr saglikli
kontrollerle  karsilagtirildiginda, ~ hemodiyaliz  hastalarinin  Lp
(a) dizeylerinin  belirgin olarak yiiksek oldugu gérildi (he-
modiyaliz hastalarinin Lp (a) dizeyi: 21.2+1.3 mg/dL, kontrol
diizeyinin Lp (a) dizeyleri: 11.2+0.9 mg/dL). Lp (a) koles-
terol, trigliserid, HDL kolesterol ve LDL kolesterol se-
viyeleriyle  korelasyon gdstermiyordu.  Sonug¢ olarak, serum
Lp (a) dizeyi hemodiyaliz alan hastalarda kontrollere gére
ylksek  bulunmustur. Lp (a) hemodiyaliz  hastalarinda
ateroskleroza katkida bulunuyor olsa da, Lp (a)'nin metabo-
lik regilasyonunu ve aterosklerotik hastalikta roliini tam be-
lirlemek icin ileri calismalara ihtiyac vardir.

[Tirk J Med Res 1996; 14(2):78-80]
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