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involves both its ability to influence plasminogen 
activation as well as its atherogenic potential as a 
lipoprotein particle after receptor mediated uptake. 
Lipoprotein(a) levels are frequently elevated in  
patients receiving chronic hemodialysis treatment.41,42 
In this study Lp(a)  serum concentration was found 
to be elevated  in in 25.3% of  hemodialysis patients. 
Lp(a) has been shown to have the characteristics of  an 
acute phase reactant.43 

Some studies have demonstrated a close 
relationship between high Lp(a) levels and the acute 
phase reaction, as shown by correlations with CRP, 
sialic acid and IL-6 in hemodialysis patients.55 Because 
seven IL-6–responsive element sequence motifs can 
be identified in the 5’ flanking regulatory region of  the 
apo(a) gene on chromosome 6, it is likely that apo(a) 
responds as an acute phase reactant.56 In the present 
study  Lp(a) correlates in positive way with CRP, which 
confirm that Lp(a) reacts as an acute phase protein in 
hemodialysis patients. 

It is well known that patients with impaired renal 
function exhibit significant alterations in lipoprotein 
metabolism, which in their most advanced form may 
result in the development of  severe dyslipidemia.
Uremia can be considered to be a state of  activated 
acute phase response. In the micro-inflammatory 
milieu, a number of  atherogenic proteins like (Lp(a) 
are elevated in serum and a number of  anti-atherogenic 
factors like HDL-C are diminished. Decreased 
HDL-C is one of  the main metabolic abnormalities 
of  the lipoprotein profile in chronically uremic 
patients. Low serum concentrations of  HDL-C are 
associated with increased cardiovascular disease risk 
in the general population, as well as in patients with 
chronic renal failure. It has been shown that HDL -C 
was significantly lower in hemodialysis patients with 
an activated acute phase response, which means that 
inflammation reduces the concentration and possibly 
compromises the anti atherogenic functions of  HDL.57 

SAA as an acute-phase reactant displaces apoA-I 
and, to a lesser extent, apoA-II from HDL and reduces 
the concentration of  HDL-C.57 The  activity of  enzyme 
lecithin-cholesterol acyl-transferase is also inhibited 
by cytokines such as tumor necrosis factor, and 
interleukin (IL)-1 which stimulates the liver to produce 
CRP.58  In our study the levels of  the antiatherogenic 
HDL-C was negatively correlated with CRP. These 
results indicate that the inflammatory condition may in 
part be responsible for low HDL-C levels and proves 
that lipoprotein profile of  hemodialysis patients, with 
high CRP concentration, is a significant indicator for 
atherosclerosis and cardiovascular diseases. 

Hypertriglyceridemia is a typical finding in 

Figure 4. Correlation between CRP and total cholesterol

Figure 5. Correlation between Lp(a) and serum albumin

DISCUSSION

Approximately 50% of  patients with chronic 
renal failure, who are on hemodialysis, have evidence 
of  chronic inflammation due to uremia and dialysis. 
Inflammatory processes play an important role for the 
progression of  atherosclerosis. 

An elevated serum level of  acute-phase 
inflammatory markers is associated with an increased 
risk of  cardiovascular disease. Recent epidemiological 
data have documented associations between CRP, 
the prototypical acute phase response protein, and 
cardiovascular disease in general population. In 
search for complement-activating molecules in human 
atherosclerotic lesions, it was demonstrated  that 
CRP is  ubiquitously present in all stages of  human 
atherosclerosis and that it co-localizes with activated 
complement fragments.53 A single determination 
of  CRP is a powerful indicator of  all cause and 
cardiovascular death even after a follow-up period 
of  4 years in patients on hemodialysis treatment.54 
Potential causes of  inflammation in dialysis patients 
include volume overload, truncal obesity, membrane 
incompatibility, catheter biofilm, and thrombosed 
arteriovenous fistula. 

In our study, a considerable proportion of  patients 
(40.6%) exhibited an activated acute phase response, 
characterized by an increase of  CRP concentration. 
We have found significant correlation between the 
CRP and lipoproteins which have been proven as 
having an atherogenic effect in blood vessels. During 
recent years, substantial evidence has accumulated 
suggesting that Lp(a) is another important risk factor 
for cardiovascular disease in the general population, as 
well as in dialysis patients. The mechanism of  Lp(a) 
atherogenicity has not been elucidated, but likely 
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Discussion 

Approximately 50% of patients with chronic renal failure, who are on hemodialysis, have 
evidence of chronic inflammation due to uremia and dialysis. Inflammatory processes play an 
important role for the progression of atherosclerosis.  An elevated serum level of acute-phase 
inflammatory markers is associated with an increased risk of cardiovascular disease. Recent 
epidemiological data have documented associations between CRP, the prototypical acute phase 
response protein, and cardiovascular disease in general population. In search for complement-
activating molecules in human atherosclerotic lesions, it was demonstrated  that CRP is  
ubiquitously present in all stages of human atherosclerosis and that it co-localizes with activated 
complement fragments.53 A single determination of CRP is a powerful indicator of all cause and 
cardiovascular death even after a follow-up period of 4 years in patients on hemodialysis 
treatment54 Potential causes of inflammation in dialysis patients include volume overload, truncal 
obesity, membrane incompatibility, catheter biofilm, and thrombosed arteriovenous fistula. 
According to the results of this study, considerable proportion of patients, 40.6% of them, 
exhibited an activated acute phase response, characterized by an increase of CRP concentration. 
We have found significant correlation between the CRP and lipoproteins which has been proven 
that their inconstant concentration has an atherogenic effect in blood vessels During recent years, 
substantial evidence has accumulated suggesting that Lp(a) is another important risk factor for 
cardiovascular disease in the general population, as well as in dialysis patients. The mechanism of 
Lp (a) atherogenicity has not been elucidated, but likely involves both its ability to influence 
plasminogen activation as well as its atherogenic potential as a lipoprotein particle after receptor 
mediated uptake. Lipoprotein(a) levels are frequently elevated in  patients receiving chronic 
hemodialysis treatment41,42 In this study Lp(a)  serum concentration was found to be elevated  in 
in 25.3% of hemodialysis patients. Lp(a) has been shown to have the characteristics of an acute 
phase reactant43 Some studies have demonstrated a close relationship between high Lp(a) levels 
and the acute phase reaction, as shown by correlations with CRP, sialic acid and IL-6 in 
hemodialysis patients55. Because seven IL-6–responsive element sequence motifs can be 
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