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system and increased levels of proinflammatory cytok-
ines, which can stimulate atherogenesis. On the other 
hand, hemodiafiltration might be a way to reduce inflam-
mation in chronic HD patients, although the findings 
of certain studies16 do not support a protective role for 
hemodiafiltration in regard to inflammation. However, 
studies based on sophisticated parameters of endothelial 
dysfunction have clearly shown a reduction of inflam-
matory process and better preservation of the endothelial 
function as compared with HD17. The field of atherogen-
esis events in chronic uremia is even more focused on 
metabolic changes, in response to major injury of the en-
dothelial and smooth muscle cells of the arterial walls18,19. 
The results of many clinical investigations14, including 
our previous research14, have shown that measuring the 
thickness of the IM is useful for the noninvasive assess-
ment of cardiovascular risk. Brzosko et al20 and Kablak-
Ziembicka et al21 found greater thickness of IM in men, 
which was confirmed in the current study. 

As shown by the results of the Cox regression model, 

male gender was related to a shorter life expectancy, al-
though other authors have reported different findings22. 
Survival of our patients on hemodiafiltration was signifi-
cantly longer than those who were given bicarbonate HD, 
which is consistent with the results from recent clinical 
trials. This is probably due to the enhanced clearance of 
small and medium-sized molecules, improved hemody-
namic stability and reduced activation of the complement 
system during hemodiafiltration23-27. 

The CONTRAST study28 indicated an influence of 
hemodiafiltration on IM thickness of the carotid arteries. 
This effect improves the biocompatibility of the dialysis 
system and reduces its inflammatory impact, and this is 
reflected by a lessening of the atherogenic profile, which 
ultimately reduces the possibility of progressive thicken-
ing of the carotid artery IM. 

Many studies have indicated that uric acid may be 
a relevant parameter and an independent risk factor for 
CVD, but the mechanism remains unclear. It is assumed 
that endothelial dysfunction could predispose to oxida-

Table 3: Examined parameters of the 194 patients on hemodialysis, according to type of hemodialysis.

Variables
Type of hemodialysis

pBicarbonate hemodialysis Hemodiafiltration 
Mean SD Med Min-Max Mean SD Med Min-Max

Age 62.4 11.3 62.0 36-86 54.7 9.3 56.5 28-74 <0.01*
Duration of 
hemodialysis 81.2 58.8 69.5 8-300 112.3 67.9 92.0 18-299 <0.01*

IM0 0.9 0.2 0.9 0.6-1.5 0.8 0.2 0.8 0.6-1.3 0.053
IM1 1.0 0.2 0.9 0.6-1.5 0.9 0.2 0.9 0.6-1.4 0.039*
IM2 1.1 0.2 1.1 0.8-1.4 1.0 0.2 1.0 0.7-1.3 0.060
IM3 1.2 0.2 1.3 0.8-1.5 1.1 0.2 1.1 0.7-1.4 0.070
Leukocytes 6.9 2.2 6.6 2.9-19.6 6.7 2.0 6.5 2.4-12.9 0.467
Erythrocytes 3.1 0.5 3.2 1.3-4.5 3.2 0.5 3.2 2.3-4.5 0.047*
Hemoglobin 98.2 14.8 101.0 46-135 104.2 12.8 104.0 70-138 <0.01*
Urea 24.3 6.6 24.0 10.6-45.6 22.6 5.1 22.8 12.0-33.7 0.056
Creatinine 887.9 223.4 886.0 356-1564 958.3 254.9 951.0 354-1683 0.048*
Kt/V 1.0 0.2 1.0 0.7-1.6 1.1 0.2 1.0 0.8-1.6 0.026*
Glycemia 6.4 2.2 6.0 2.8-19.4 6.5 3.3 5.5 3.7-26.6 0.163
Total cholesterol 4.3 1.2 4.2 1.7-6.6 4.5 1.3 4.6 2.8-5.9 0.813
Triglycerides 2.0 1.3 1.7 0.5-7.1 2.0 1.1 2.2 0.8-3.0 0.898
Total protein 67.0 6.3 67.0 48-88 66.3 5.5 66.5 46-80 0.277
Albumin 38.2 4.2 38.5 24-50 40.6 5.3 40.0 26-67 0.012*
Na 139.7 3.5 140.0 131-149 139.7 3.3 140.0 128-152 0.958
K 5.2 0.7 5.2 3.1-7.3 5.2 0.7 5.2 3.9-7.6 0.976
Ca 2.3 0.2 2.3 1.7-2.8 2.4 0.2 2.4 2.0-3.0 0.368
P 1.5 0.6 1.5 0.6-4.7 1.7 0.6 1.5 0.4-3.2 0.086
HDL 1.0 0.2 1.0 0.5-1.5 1.0 0.1 1.0 0.9-1.1 0.80
Uric Acid 344.3 98 350.5 3.0-573.0 356.8 71.3 327.5 310-462 0.807
LDL 3.5 1.9 2.7 0.8-7.4 7.0 1.1 6.6 6.3-8.9 <0.001*
PTH 358.8 438.5 193.0 2.4-2908.0 509.0 598.8 206.0 1.6-2138.0 0.164
Ca x P 9.7 64.0 3.3 1.3-675.0 3.8 1.4 3.5 1.0-7.6 0.140
BMI 20.6 4.4 20.0 14.0-34.8 24.0 5.6 24.0 15.1-42.0 <0.001*

IM: intima media, IM0: baseline value for IM thickness, IM1: IM at the end of the first year of study, IM2: IM thickness in the middle of the 
study, IM3: final IM thickness, Kt/V: adequacy hemodialysis, Na: sodium, K: potassium, Ca: calcium, P: inorganic phosphorus, HDL: high 
density cholesterol, LDL: low density cholesterol, PTH: parathormone, BMI: body mass index, Ca x P: product of Ca and P, *statistically 
significant difference.


