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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, further studies are needed to define the metabolic regulation of Lp 
(a) and its role in atherosclerotic disease. [Turk J Med Res 1996; 14(2):78-80] 

Key Words: Chronic renal failure, Atherosclerosis, Lipoprotein 

T h e risk o f a therosc le ro t i c c a r d i o v a s c u l a r comp l i ca t i ons 
i n c r e a s e in h e m o d i a l y s i s pat ients with ch ron ic renal d i s ­
e a s e a n d t h e s e comp l i ca t i ons a re the l ead ing c a u s e o f 
dea th in t h o s e p e o p l e (1). 

M a n y s tud ies on the i n c i d e n c e o f a therosc le ro t ic 
d i s e a s e in pat ient with ch ron i c rena l insuf f ic iency d is ­
c l o s e d the c a s e to be re la ted with va r ious fac tors (2). 
H igh s e r a l eve ls o f potent ia l ly a the rogen i c lipid f ract ions 
cont r ibute largely to the i n c r e a s e of c a r d i o v a s c u l a r d is ­
e a s e s in h e m o d i a l y s i s pat ien ts (3). Inc rease in the leve ls 
o f H D L are c o m m o n fo rms o f abnorma l i t i es in l ipoprotein 
f ract ion in h e m o d i a l y s i s pat ients (4,5). 

S e v e r a l s tud ies report LP (a) to be an independen t 
r isk factor for co rona ry heart d i s e a s e recent ly (2,6). 
S o m e o f t hem report i n c r e a s e d concen t ra t ions o f Lp (a) 
in pat ients with ch ron i c renal insuf f ic iency a n d nephrot ic 
s y n d r o m e (7,8). 

We pe r f o rmed ou r s tudy t o de te rm ine c o n c e n t r a ­
t ions of Lp (a) w h i c h is s u g g e s t e d to be an important and 
i ndependen t r isk fac tor in the p a t h o g e n e s i s of a thero­
s c l e r o s i s in pat ien ts with ch ron i c rena l d i s e a s e on he­
m o d i a l y s i s . We a l so m e a s u r e d the leve ls o f total c h o l e s ­
terol , t r ig lycer ide, L D L - c h o l e s t e r o l , H D L - c h o l e s t e r o l and 
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l ooked for a n y p robab le relat ion b e t w e e n Lp (a) and 
t h e m . 

MATERIALS AND METHODS 

T h e s tudy invo lved 40 pat ients (20 m a l e , 20 f e m a l e ) i n 
the nephro logy depar tmen t o f G A T A a n d Türk iye Y ü k s e k 
İht isas Hosp i t a l . The i r a g e s ranged f rom 16 to 79 y e a r s 
(45 .2±2.5) . T h e y h a d b e e n a n h e m o d i a l y s i s for 17 .9±1 .7 
mon ths a n d w e r e d ia l yzed o n eve ry s e c o n d d a y s . T h e 
contro l g roup w a s f o rmed o f hea l thy p e o p l e al l o f w h e n 
admi t ted t o G A T A c h e c k - u p c l in ic . T h e y w e r e al l g u a r a n ­
teed not to h a v e a n y d i s e a s e that cou ld effect l ip ids by 
phys i ca l e x a m i n a t i o n , h is tory a n d laboratory. T h e y w e r e 
a l s o 4 0 p e r s o n s (20 m a l e , 2 0 fema le ) a n d a g e s ranged 
f rom 22 to 66 y e a r s (41 .02±2.9) . 

Fas t i ng b lood s a m p l e s we re ob ta ined jus t before 
the h e m o d i a l y s i s in the pat ient g roup . T h e leve ls of 
s e r u m Lp (a), total cho les te ro l , t r ig lycer ide, H D L - c h o l e s ­
terol , L D L - c h o l e s t e r o l , c reat in ine a n d a lbum in w e r e m e a ­
s u r e d . 

Total cho les te ro l (by the e n z y m a t i c m e t h o d o f c h o ­
les te ro l o x y d a s e p e r o x y d a s e ) , H D L c h o l e s t e r o l 
(Po lye t i len G l i ko l 2 0 0 0 0 centr i fugat ion/by the e n z y m a t i c 
me thod o f p e r o x y d a s e , g lycera l 3 - p h o s p h a t e - o x y d a s e ) , 
t r ig lycer ide (by the enz ima t i c m e t h o d of p e r o x y d a s e , 
g lycera l 3 - p h o s p h a t e - o x y d a s e ) , a l bum in (by the me thod 
of b rom c reso l purple) , c reat in ine (by the m e t h o d of a l c o ­
hol ic picrote) w e r e a n a l y s e d i n T e c h n i c o n RA 1 2 0 0 oto-
ana lyser . L D L w a s es t ima ted b y the f o rmu la L D L - c h o l e s -
terol=Total cho les te ro l - (HDL-cho les te ro l+T r i g l yce r i de /5 ) 
(9). T h e resu l ts we re g i ven in mg/d l . 
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Lp (a) w a s m e a s u r e d by the me thod o f e n z y m e im­
m u n o a s s a y ( E L I S A ) (Lp (a) str ipwel l E L I S A I M U B I N D 
A m e r i c a n D i a g n o s t i c a Inc.) i n the s e r a w h i c h w a s ob ­
ta ined f rom the v e n o u s b lood s a m p l e s o f the pat ients a n d 
kept a t - 2 2 ° C . T h e resu l ts w e r e g i ven in mg/d l . T h e in -
t r a a s s a y a n d i n te rassay e x c h a n g e coef f ic ient o f the 
me thod is 2 . 3 % - 2 . 7 % in a v e r a g e . 

T h e s ign i f i cance o f v a r i a n c e s b e t w e e n two m e a n 
v a l u e s test (Student 's t test) w a s pe r fo rmed . Stat is t ical 
s i gn i f i cance w a s a s s u m e d w h e n p<0.005. Cor re la t ion 
a n a l y s i s w a s pe r fo rmed to a s s e s s the relat ion be tween 
Lp (a) a n d cho les te ro l , H D L - c h o l e s t e r o l , L D L - c h o l e s t e r o l , 
c rea t in ine , a l bum ine , a g e , the durat ion o f the hemod ia l y ­
s i s (10). 

RESULTS 
80 p e r s o n s invo lved in the s tudy in two g roups . Bo th 
g roup no rma l o f 40 p e o p l e (20 ma le , 20 fema le ) . In the 
pat ient g roup , the m e a n a g e w a s 45.2+2.5 y e a r s . T h e 
m e a n a g e o f con t ro ls w a s 4 1 . 0 2 ± 2 . 9 stat ist ical ly s igni f i ­
can t var ia t ion in m e a n a g e s b e t w e e n two g roups w a s not 
f ound . T h e m e a n funct ion o f the hemod ia l ys i s in patient 
g roup w a s 17.9+1.7 m o n t h s . 

In the a s s e s s m e n t o f the resul ts , g roups we re c o m ­
p a r e d with e a c h other (Table 1). 

T h e leve ls o f s e r u m Lp (a) in hemod ia l ys i s pat ients 
(21 .2±0 .9 mg/d l ) w a s s ign i f icant ly h igher than contro ls 
(11.2±0.9 mg/d l ) (p<0.01). 

T h e m e a n cho les te ro l leve ls didn' t s h o w a n y signi f i ­
can t v a r i a n c e b e t w e e n pat ien ts a n d cont ro ls (p>0.05). 
Tr ig lycer ide level w a s h igher in hemod ia l ys i s pat ients 
(192 .5±7 .3 ) than cont ro ls (115.3±5.6) . On the other h a n d , 
H D L - c h o l e s t e r o l level o f h e m o d i a l y s i s pat ients w a s lower 
(25 .3±0.7) than that of con t ro ls (40.1 ±0 .7) (p<0.01). 

Pa t ien t a n d contro l g roup didn' t h a v e va r i ance s t a ­
t ist ical ly in m e a n L D L - c h o l e s t e r o l l eve l s (p>0.05). T h e 
level o f s e r u m a lbum in w a s found to be lower in he­
mod ia l ys i s pat ients (3 .8±0.08) than cont ro ls (4 .6±0.06) 
(p<0.01). T h e leve l o f c reat in ine w a s h igher in h e m o d i a l ­
y s i s g roup (13 .3±0.3) than contro l g roup (0 .8±0.02) on 
the o ther h a n d (p<0.01). 

T h e s e r u m level o f Lp (a) co r re la ted with nei ther the 
dura t ion of the h e m o d i a l y s i s (r=0.18) nor the a g e s 
(r=0.06). S e r u m a lbum in level d id not corre la te with the 

Table 1. T h e resu l ts o f pa t ien ts a n d con t ro ls 

Patient Control P 
Lp (a) 21.2±1.3 11.210.9 p<0.01 
T.Cholesterol 182±7.1 192.514.7 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 pO .01 

The results are given as meanistandart deviation in mg/dl 
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s e r u m leve l o f Lp (a) (r=0.01). No s ign i f icant cor re la t ion 
be tween the s e r u m creat in ine level a n d the Lp (a) w a s 
found e i ther (r=0.19). 

DISCUSSION 
High level o f Lp (a) s t rongly cor re la tes with a the rosc le ro ­
s i s , the risk o f w h i c h i n c r e a s e s two-fold w h e n the leve l o f 
Lp (a) is h igher than 30 mg/d l . In the c a s e of the l eve ls of 
both Lp (a) a n d L D L cho les te ro l to be h igh together, the 
relat ive r isk o f a t he rosc l e ros i s i n c r e a s e s f ive-fold c o m ­
p a r e d with hea l thy sub jec ts . T h e h igh level o f t r ig lycer ide 
a n d the low leve l o f H D L - c h o l e s t e r o l c a n a l s o cont r ibute 
to the p a t h o g e n e s i s of a the rosc le ros i s (11,12). 

In h e m o d i a l y s i s pat ients , the potent ial role of Lp (a) 
as a r isk fac tor in a the rosc le ros i s w a s first de f ined by 
P a r r a et at, w h o m e a s u r e d Lp (a) level in pat ien ts in h e ­
mod ia l ys i s three- fo ld h igher than cont ro ls , s u g g e s t e d the 
k idney might h a v e a role in the regu la t ion of Lp (a) m e ­
tabo l i sm (13). 

N a k a h a m a et a l m e a s u r e d h igher Lp (a) l eve l s in 40 
h e m o d i a l y s i s pat ients than cont ro ls (14). T h e y a l s o re­
por ted that Lp (a) d id not cor re la te with a g e , durat ion of 
h e m o d i a l y s i s , total cho les te ro l , t r ig lycer ide, H D L - c h o l e s ­
terol , L D L - c h o l e s t e r o l . 

Ba rbaga l l o et al s tudied the se rum leve ls of Lp (a) in 
93 patients with chron ic renal insuff ic iency before and after 
hemodia lys is (15). T h e level of Lp (a) did not vary before 
and after hemod ia lys i s and in both c a s e , level w a s higher 
than contro ls . T h e y a l so reported that the hemod ia lys i s d id ­
n't have any effect on the metabo l i sm of Lp (a). 

K a r a d i e t a l m e a s u r e d h igher s e r u m leve ls o f Lp (a) 
in 37 pat ient with h e a v y hematu r ia of va r i ous e t io log ies 
than hea l thy cont ro ls (16). Lp (a) d id not cor re la te with 
prote inur ia a n d c rea t in ine , on the o ther h a n d . T h e y c o n ­
c l u d e d that the k idney m a y have a role in the regulat ion 
o f Lp (a) me tabo l i sm and d e p e n d i n g on the type o f renal 
impa i rment , s e r u m level o f Lp (a) m a y vary. 

O u r resu l ts cor re la te with all t h e s e repor ts . We m e a ­
su red h igher s e r u m leve ls o f Lp (a) in 40 pat ients with 
ch ron i c rena l d i s e a s e on h e m o d i a l y s i s than that o f 
hea l thy con t ro ls . Lp (a) didn't cor re la te with a g e , the d u ­
rat ion of h e m o d i a l y s i s , the level of a l bum in , the leve l of 
c reat in ine respec t i ve ly in our s tudy either. 

A s s e s s m e n t o f the relat ion b e t w e e n the k idney a n d 
Lp (a) i s not e a s y for b e c a u s e there h a v e not b e e n 
e n o u g h m a n y repor ts on the sub jec t in the l i terature yet. 
I t is not c lea r w h i c h m e c h a n i s m s c h a n g e the l eve ls of Lp 
(a) in ch ron ic rena l d i s e a s e s yet. Lp (a) c a t a b o l i s m m a y 
have deter iora ted in renal insuf f ic iency. A l ternat ive ly , the 
u rem ic p l a s m m a y be s u g g e s t e d t o inc lude s o m e fac tor 
w h i c h m a y deter iorate the m e t a b o l i s m of Lp (a), Lp (a) is 
s y n t h e s i z e d in liver and s e r u m leve l co r re la tes with the 
syn thes i s (17). T h e s y n t h e s i s m a y be i n d u c e d in pat ient 
with ch ron i c renal insuf f ic iency by s o m e u n k n o w n m e c h ­
a n i s m s and /o r s o m e factor i n the u rem ic p l a s m . 

I t w a s a l so s u g g e s t e d that p ro te inurea m a y i n c r e a s e 
Lp (a) level (18). T h o m a s et a l repor ted h igher leve ls of 
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Lp (a) in 76 pat ients with p ro te inurea than that of heal thy 
con t ro ls (19). H o w e v e r , Lp (a) d id not cor re la te with a g e , 
c reat in ine c l e a r e n c e , cho les te ro l l eve ls , t r ig lycer ide lev­
e l s , H D L cho les te ro l , L D L cho les te ro l , A p o - A - 1 , a p o B -
100 , a l b u m i n leve ls , c reat in ine leve ls , in their s tudy e i ­
ther. A p p e l et a l repor ted that the syn thes i s of l ipopro­
te ins con ta in ing a p o - B - 1 0 0 is i n c r e a s e d in the l iver of p a ­
t ients with nephro t i c s y n d r o m (20). 

In an inv ivo s tudy pe r fo rmed in pat ients with fami l ia l 
h y p e r c h o l e s t e r o l e m i a e w h o had h igh leve ls o f Lp (a) c o n ­
cen t ra t ions , L D L recep to rs w e r e s u g g e s t e d to have a role 
in the ca tabo l i sm of Lp (a). W h e n e v e r L D L - c h o l e s t e r o l 
concen t ra t i ons i n c r e a s e , Lp (a) c a t a b o l i s m d e c r e a s e s . 
T h e theory might exp la in Lp (a) i n c r e a s e s in the renal 
t ransp lant pat ients with h igh concen t ra t i ons o f L D L - c h o ­
lestero l (15,18) . 

Lp (a) h a s b e e n c o n s i d e r e d to be a heder i tary r isk 
factor in a t he rosc l e ros i s a n d i t w a s s u g g e s t e d that the 
leve ls o f Lp (a) to be a s s e s s e d as an independen t factor 
b e s i d e s cho les te ro l a n d after l ipoprote ins. We d id not any 
s ign i f icant corre la t ion b e t w e e n Lp (a) concen t ra t ions a n d 
cho les te ro l , t r ig lycer ide, H D L - c h o l e s t e r o l , L D L - c h o l e s ­
terol . T h e resu l ts s u g g e s t e d the m e c h a n i s m s respons ib le 
for the i n c r e a s e of Lp (a) a n d the other l ipids in ch ron i c 
rena l fa i lure a r e different. 

In c o n c l u s i o n , we found the Lp (a) leve ls to be high 
in pat ients with ch ron i c rena l fai lure on hemod ia l ys i s . T h e 
h igh leve l o f Lp (a) c a n h a v e a role as an independen t 
r isk factor in the p a t h o g e n e s i s of a the rosc le ros i s in t hose 
p e o p l e a n d i n c r e a s e the mortal i ty rates that s t em f rom 
c a r d i o v a s c u l a r comp l i ca t i ons . Fur ther s tud ies are re­
qu i red to de f ine the me tabo l i c regulat ion of Lp (a) a n d its 
role in a the rosc le ro t i c d i s e a s e . 
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Kronik böbrek yetmeziği olan hemodiyaliz hasta­
larında lipoprotein (a) düzeyi 
Son zamanlarda lipoprotein (Lp) (a)'nın koroner kalb 
hastalığı için bağımsız bir risk faktörü olduğu farkedilmiştir. 
Hemodiyalize giren hastalarda aterosklerotik kardiy-
ovasküler komplikasyonlar artmıştır. Lp (a)'nın hemodiyaliz 
hastalarındaki aterogeneze katkısının olup olmadığını belir­
lemek için, kronik böbrek yetmezlikli hemodiyaliz hastaların­
da bulunan Lp (a) düzeylerini sağlıklı kontrol grubundaki Lp 
(a) düzeyleriyle karşılaştırdık. Lp (a) düzeyi 40 hemodiyaliz 
ve 40 sağlıklı bireyde ölçüldü. Hemodiyaliz hastaları sağlıklı 
kontrollerle karşılaştırıldığında, hemodiyaliz hastalarının Lp 
(a) düzeylerinin belirgin olarak yüksek olduğu görüldü (he­
modiyaliz hastalarının Lp (a) düzeyi: 21.2±1.3 mg/dL, kontrol 
düzeyinin Lp (a) düzeyleri: 11.2+0.9 mg/dL). Lp (a) koles­
terol, trigliserid, HDL kolesterol ve LDL kolesterol se-
viyeleriyle korelasyon göstermiyordu. Sonuç olarak, serum 
Lp (a) düzeyi hemodiyaliz alan hastalarda kontrollere göre 
yüksek bulunmuştur. Lp (a) hemodiyaliz hastalarında 
ateroskleroza katkıda bulunuyor olsa da, Lp (a)'nın metabo-
lik regülasyonunu ve aterosklerotik hastalıkta rolünü tam be­
lirlemek için ileri çalışmalara ihtiyaç vardır. 
[Türk J Med Res 1996; 14(2):78-80] 
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