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A b s t r a c t: Background: Haemodialysis (HD) patients are at increased risk of 

the development of arterial intimal (AIC) and medial calcification (AMC). The aim of 
our study was to analyze the association between the pre-defined potential risk factors 
and the status of various arterial calcifications in our HD patients. 

Methods: In a cross-sectional study of 150 patients (91 male, mean age 54.55 ± 
12.46 yrs, HD duration 104.77 ± 68.02 mths) we first determined the presence of AIC 
and AMC using plain radiography of the pelvis. We then compared the percentages of 
different radiogram findings in patients stratified according to various cut-off levels or 
the codes of each clinical and biochemical parameter (mean value of one year labora-
tory data recorded in the files). 

Results: We determined arterial calcifications in 77.3% of our patients (AIC in 
45.3%, AMC in 32%). The significantly higher frequencies of arterial calcifications of 
both groups (AIC and/or AMC) and isolated AIC presence were found in patients older 
than 55 at inclusion and 45 at the start of treatment with HD, with a serum C-reactive 
protein (CRP) > 4.5 mg/L, predominantly of male gender with diabetes. The patients 
with a significantly higher occurrence of arterial calcifications had lower percentages of 
total serum calcium (Ca) levels but within the K/DOQI guideline recommendations. 
Also, we found a significantly higher proportion of isolated AIC presence in the group 
of patients with corrected total serum Ca levels > 2.35 mmol/L and serum intact para-
thyroid hormone (iPTH) levels out of the range proposed by K/DOQI guidelines. In 
parallel, a significantly higher percentage of absence of arterial calcifications (ACA) 
was obtained in the patients with corrected total serum Ca levels < 2.35 mmol/L, body 
mass index (BMI) < 23 kg/m2, mean pulse pressure < 60 mmHg, blood leucocytes < 6.5 
× 109L and serum triglycerides < 1.8 mmol/L. Finally, we found a significantly higher 
presence of isolated AMC in patients with mean Kt/V < 1.3 (poor dialysis adequacy), 
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serum triglycerides > 1.8 mmol/L and outside K/DOQI guideline achievements for cor-
rected total serum Ca. In the 12 month period data analyzed, there were no significant 
differences in other risk factors such as the dose of prescribed calcium carbonate and 
vitamin D3, serum levels of albumin, cholesterol, phosphate (P) and Ca × P product.  

Conclusions: AIC and AMC were frequently present in our HD population. 
Age, gender, BMI, diabetes, pulse pressure, dialysis adequacy, serum CRP, triglyceri-
des, Ca and iPTH, as well as blood leucocyte levels were associated with the occurrence 
of arterial calcifications in our HD patients.  
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Introduction 
 

The association between uraemia and increased risk of arterial calcify-
cations has been documented in many investigations [1]. Arterial calcifications 
are a major and independent contributory factor to the high cardiovascular 
morbidity and mortality of haemodialysis (HD) patients [1–3]. HD patients are 
at especially increased risk of both arterial intimal (AIC) and medial calcifyca-
tion (AMC) [4]. While AIC is associated with atherosclerosis (development and 
calcification of the atherosclerotic plaques), general atherosclerotic factors that 
are not specifically attributed to HD [2, 4, 5] and occlusive lesions, AMC 
(arterioslerosis, Mönckenberg's mediosclerosis) is characteristically associated 
with diabetes mellitus, advanced chronic kidney disease, HD and its duration [2, 
6–8]. Recently, mediosclerosis was demonstrated to be an active cellular pro-
cess similar to bone formation, assumed not only to be a result of passive extra-
skeletal calcification [9, 10]. However, the pathogenesis of AMC in HD patients 
remains uncertain and further information about the possible factors associated 
with arterial calcifications are needed in order to better prevent and control car-
diovascular disease development [11, 12]. 

Previously it has been reported that AMC in its typical form does not 
obstruct the arterial lumen and is considered to be clinically insignificant [2]. 
Recently, AMC was found as a major cause of arterial stiffness that contributes 
to left ventricular dysfunction and heart failure [4, 5]. Moreover, AMC in HD 
patients was found to be associated with atherosclerosis, intimal plaques and oc-
clusive lesions, and considered to be an established marker of future cardiovas-
cular risk [8, 9, 13].  

AMC observed with predilection in muscle type of arteries (femoral and 
uterine), has already been differentiated from AIC by postero-anterior radio-
graphy of the pelvis [2, 3]. At present, this method allows a distinction between 
AIC and AMC which is not possible with other techniques.  

The aim of the present study was to analyze the association between the 
previously established clinical and biochemical potential factors at risk for the 
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development of arterial calcifications and the occurrence of different arterial 
calcifications in our HD patients. 

    
 

Patients and methods 
 

Patients 
In a cross-sectional study we examined 150 patients (91 male, mean age 

54.55 ± 12.46, range 26–85) being at least 12 months on HD (104.77 ± 68.02, 
range 14–313 mths). All patients underwent careful evaluation of their hospital 
and outpatient records. The standard care of our patients in the analyzed period 
of 12 months consisted of bicarbonate dialysis with 1.75 mmol/l calcium (Ca), 
use of low-flux synthetic membranes, epoietin and regular iron supplementation 
to maintain haemoglobin levels between 110 and 120 g/l, and the use of calcium 
carbonate (CaCO3) as a sole phosphate (P) binder in order to maintain serum P 
levels below 1.8 mmol/L. The duration of HD was individualized to 4–5 hrs 
thrice weekly to control body fluids and blood chemistries. The levels of body 
mass index (BMI), dialysis adequacy (Kt/V), prescription of vitamin D3 (µg/we-
ekly) and CaCO3 (g/day), systolic (SBP) and diastolic blood pressure (DBP) (ta-
ken on the same day as the monthly biochemistry) were extracted from the pati-
ents' files over a period of 12 months prior to the arterial calcification detection, 
time-averaged for the statistical analysis. Brachial pulse pressure (PP) and mean 
arterial pressure (MAP) were calculated by the appropriate formula [PP = SBP –
DBP and MAP = DBP + (SBP – DBP)/3], respectively. The association of other 
potential traditional risk factors such as age at inclusion, age at start of HD, gen-
der, HD duration, anti hepatitis C virus (HCV) antibodies and smoking habits 
with different arterial calcifications, were also analyzed.  
 
 

Biochemistry 
The first week pre-dialysis haemoglobin, leukocyte, serum Ca and P, 

albumin, triglycerides, total cholesterol, HDL, LDL cholesterol and C-reactive 
protein (CRP) were assessed monthly. Serum-intact parathyroid hormone (iPTH) 
and ferritin were measured every 4 months. It is of note that the values of bioche-
mical data considered in the present study were time-averaged for all the above-
mentioned measurements over a 12-month period prior to the arterial calcifica-
tions evaluation.   

 
 

Arterial calcification detection 
 

All patients underwent soft-tissue postero-anterior native radiographs of 
the pelvis in the recumbent position to confirm the presence or absence of arte-
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rial calcifications. The arterial calcifications present were classified as AIC 
(discrete intimal-like plaques with irregular and patchy distribution), or AMC 
(uniform linear railroad track-type, angiogram-like) (Figures 1 and 2) [2]. Two 
independent observers, blinded to the clinical data, analyzed arterial calcifica-
tions with an inter-observer concordance of 95.1%. The patients were classified 
according to the various types of arterial calcification findings as AIC, AMC 
and absence of arterial calcifications (ACA) patients. 

 

 
Figure 1 – Femoral arteries with AIC  

Slika 1 – Intimalni kalcifikati 
vo femoralnite arterii 

Figure 2 – AMC of the iliac arteries 
Slika 2 – Kalcifikati  

vo medijata na ilijakalnite arterii 
 
 

Statistical analysis 
 

Variables were expressed as frequencies and percentages for discrete 
parameters, and mean values ± standard deviation (SD) for normally distributed 
continuous parameters.  

Patients were divided into 2 groups as a result of various predefined 
cut-off levels of each parametric variable and different codes of the nonpara-
metric variables that may be responsible for arterial calcifications development, 
respectively. Fifty-five years of age at inclusion, 45 years at the start of HD, 85 
months of HD duration, 1.3 of Kt/V (dialysis adequacy), 150 mmHg for SBP, 
85 mmHg for DBP, 100 mmHg for MAP, 60 mmHg for PP, 23 kg/m2 for BMI, 
3.0 g Ca/daily for CaCO3, 115 g/L for haemoglobin, 6.5 × 109/L for leukocyte, 
38.5 g/L for serum albumin, 2.35 mmol/L for corrected total serum Ca, 1.5 
mmol/L for serum P, 3.5 mmol/L for Ca × P product, 150 pg/ml for iPTH, 1.8 
mmol/L for triglycerides, 0.95 mmol/L for HDL, 2.6 mmol/L for LDL and 4.6 
mmol/L for total cholesterol, 600 mg/L for ferritin and 4.5 mg/L for CRP were 
determined as cut-off values. Gender, vitamin D3 treatment, smoking habits, 
diabetes, presence of anti-HCV antibodies, as well as Ca, P, Ca × P product and 
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iPTH levels K/DOQI guideline achievement (0-no, 1-yes) were used as cate-
gorical variables.  

The proportions of the presence or absence of arterial calcifications in 
both (AIC and/or AMC), as well as the percentage of an isolated arterial calcifi-
cation (either AIC or AMC) status were compared among the determined gro-
ups of patients composed as a result of different levels and/or codes of the abo-
ve-mentioned risk factors. The chi-square test was used to compare the propor-
tion of the different arterial calcifications status as categorical parameters.  

Statistical analysis was performed with the standard statistical package 
(SPSS for Windows, release 13.0). A P value < 0.05 was considered statistically 
significant at a two-tailed level.  

 
 

Results 
 

We determined arterial calcifications in 116 (77.3%) patients. AIC was de-
tected in 68 (45.3%) and AMC in 48 (32%) patients. Arterial calcifications ab-
sence (ACA) on plain radiograms of the pelvis was found in 34 (22.7%) patients.  

The proportions between groups of patients (composed as a result of the 
different cut-off levels and/ or different codes) of the clinical risk factors with 
significant differences are listed in Table 1. The patients older than 55 at inclu-
sion (mean age of 64.9 ± 6.3 years) showed a significantly higher presence of 
arterial calcifications in both (AIC and/or AMC), as well as an isolated presence 
of AIC in comparison with the younger patients’ group (mean age of 44.5 ± 7.1 
yrs). Similar results were found in patients older than 45 at the start of treatment 
with HD (mean age of 57.8 ± 8.8), diabetics and male patients in comparison 
with the younger group at this period (mean age of 33.7 ± 8.6 years), non-diabe-
tics and female patients. The groups of patients stratified according to age, pre-
sence of diabetes and gender did not show significant differences in the propor-
tion of AMC presentation. ACA was a significantly more frequent finding in 
groups of patients with BMI < 23 kg/m2 (mean values of 20.9 ± 1.5 kg/m2) and 
PP < 60 mmHg (mean levels of 45.9 ± 7.1 mmHg) than in patients with BMI > 
23 kg/m2 (mean values of 26.9 ± 2.9 kg/m2) and PP > 60 mmHg (mean levels of 
75.9 ± 9.5 mmHg). We did not obtain significant differences between the gro-
ups of patients composed as a result of various BMI and PP levels when the 
proportion of the arterial calcifications in both (AIC and/or AMC), as well as an 
isolated AIC and AMC presence were compared. The proportion of AMC pre-
sence was significantly higher in patients with poor dialysis adequacy defined 
with Kt/V < 1.3 (mean values of 1.13 ± 0.11) than in patients with Kt/V levels > 
1.3 (mean values of 1.45 ± 0.13). The groups of patients stratified according to 
dialysis adequacy did not differ significantly in the proportion of arterial calci-
fications in both (AIC and/or AMC) and isolated AIC presence.  
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Table 1 – Tabela 1 
 

Proportions of arterial calcification status in clinical parameters  
with significant differences 

Soodnosi na arteriskite kalcifikati kaj klini~kite parametri  
koi poka`aa statisti~ki zna~ajni razliki 

  
Age at inclusion ≥ 55 years /  

n = 73 
< 55 years /  

n = 77 
P 

Presence of arterial calcifications (yes / no) 68 / 5 48 / 29 < 0.02 
Absence of arterial calcifications (yes / no) 5 / 68 29 / 48 0.000 
Presence of AIC (yes / no) 45 / 28 23 / 54 < 0.002 
Presence of AMC (yes / no) 23 / 50 25 / 52 NS 

Age at start of HD ≥ 45 years /  
n =77 

< 45 years /  
n = 73 

p 

Presence of arterial calcifications (yes / no) 69 / 8 47 / 26 < 0.05 
Absence of arterial calcifications (yes / no) 8 / 69 26 / 47 0.000 
Presence of AIC (yes / no) 42 / 35 26 / 47 < 0.05 
Presence of AMC (yes / no) 27 / 50 21 / 52 NS 

Gender male / n = 91 female /  
n = 59 

P 

Presence of arterial calcifications (yes / no) 80 / 11 36 / 23 < 0.03 
Absence of arterial calcifications (yes / no) 11 / 80 23 / 36 0.000 
Presence of AIC (yes / no) 49 / 31 19 / 40 < 0.02 
Presence of AMC (yes / no) 31 / 49 17 / 42 NS 

body mass index < 23 kg/m2  /  
n = 76 

> 23 kg/m2  /  
n = 74 

P 

Presence of arterial calcifications (yes / no) 53 / 23 63 / 11 NS 
Absence of arterial calcifications (yes / no) 23 / 53 11 / 63 < 0.03 
Presence of AIC (yes / no) 31 / 45 37 / 37 NS 
Presence of AMC (yes / no) 22 / 54 26 / 48 NS 

Pulse pressure > 60 mmHg /  
n = 75 

< 60 mmHg /  
n = 75 

P 

Presence of arterial calcifications (yes / no) 64 / 11 52 / 23 NS 
Absence of arterial calcifications (yes / no) 11 / 64 23 / 52 < 0.02 
Presence of AIC (yes / no) 37 / 38 31 / 44 NS 
Presence of AMC (yes / no) 27 / 48 21 / 54 NS 

Dialysis adequacy Kt/V < 1.3 /  
n = 78 

kt/V ≥ 1.3 /  
n = 72 

P 

Presence of arterial calcifications (yes / no) 62 / 16 54 / 18 NS 
Absence of arterial calcifications (yes / no) 16 / 62 18 / 54 NS 
Presence of AIC (yes / no) 31 / 47 37 / 35 NS 
Presence of AMC (yes / no) 31 / 47 17 / 55 < 0.05 

Diabetes mellitus yes / n = 25 no / n = 125 P 
Presence of arterial calcifications (yes / no) 25 / 0 91 / 34 < 0.05 
Absence of arterial calcifications (yes / no) 0 / 25 34 / 91 0.000 
Presence of AIC (yes / no) 16 / 9 52 / 73 < 0.04 
Presence of AMC (yes / no) 9 / 16 39 / 86 NS 
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We did not obtain significant differences between the proportion of 
arterial calcifications either in both (presence/absence) or as an isolated pre-
sence of AIC/AMC when compared in various groups of patients divided accor-
ding to the various cut-off levels/different codes for other clinical parameters 
such as HD duration, SBP, DBP, MAP, doses of prescribed CaCO3 and vitamin 
D3, anti HCV antibodies and smoking habits. 

The proportions between groups of patients composed as a result of 
different cut-off levels and/or different codes of biochemical risk factors with 
significant differences are listed in Table 2.  

The patients with blood leucocytes < 6.5 × 109/L (mean values of 5.42 
± 068 × 109/L) had a significantly higher proportion of ACA, with a similar pro-
portion of arterial calcifications either of both or as an isolated AMC and AIC 
presence in comparison with patients with blood leucocytes > 6.5 × 109/L (mean 
levels of 7.69 ± 1.09 × 109/L). A significantly higher proportion of ACA and a 
lower frequency of AMC presence were obtained in patients with serum trigly-
cerides < 1.8 mmol/L (mean levels of 1.33 ± 0.33 mmol/L) when compared 
with patients having serum triglycerides levels > 1.8 mmol/L (mean levels of 
2.92 ± 1.06 mmol/L). Patients with serum CRP > 4.5 mg/L (mean values of 
11.8 ± 9.8 mg/L) had significantly higher frequencies of arterial calcifications in 
both (AIC and/or AMC) and isolated AIC presence, as well as a lower frequ-
ency of ACA, in comparison with patients having serum CRP < 4.5 mg/L (mean 
values of 2.21 ± 1.13 mg/L). A significantly lower proportion of ACA and hig-
her frequency of the AIC presence were found in patients with corrected total 
serum Ca levels > 2.35 mmol/L (mean values of 2.48 ± 0.1 mmol/L) in compa-
rison with corrected total serum Ca < 2.35 mmol/L patients (mean levels of 2.20 
± 0.10 mmol/L). The patients with corrected total serum Ca within the K/DOQI 
guideline recommended range were found with significantly lower frequency of 
arterial calcifications in both (AIC and/or AMC) and isolated AMC presence, as 
well as with a higher proportion of ACA than patients with corrected total se-
rum Ca out of the range proposed by K/DOQI guidelines. We did not find signi-
ficant differences in AIC presence between those two groups of patients with 
different serum Ca – K/DOQI achievement. Finally, our results showed sig-
nificantly higher AIC presentation in patients outside the range recommended 
by the K/DOQI guidelines. When divided according to the various cut-off levels 
of parameters such as blood haemoglobin, serum albumin, ferritin, HDL, LDL 
and total serum cholesterol, serum P, iPTH and Ca × P product, there were no 
significant differences between the groups of patients. The same pattern was ob-
served when the K/DOQI guideline achievement for serum P and Ca × P pro-
duct was compared among the various groups. 
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Table 2 – Tabela 2 
 

Proportions of arterial calcification status in biochemical parameters with significant 
differences  

Soodnosi na arteriskite kalcifikati kaj biohemiskite parametri  
koi poka`aa statisti~ki zna~ajni razliki 

 
Blood leucocytes < 6.5 × 109/L / 

n = 71 
≥ 6.5 × 109/L / 

n = 79 
p 

Presence of arterial calcifications (yes / no) 49 / 22 67 / 12 NS 
Absence of arterial calcifications (yes / no) 22 / 49 12 / 67 < 0.02 
Presence of AIC (yes / no) 29 / 42 39 / 40 NS 
Presence of AMC (yes / no) 20 / 51 28 / 51 NS 

Serum triglycerides ≤ 1.8 mmol/L / 
n = 74 

> 1.8 mmol/L /  
n = 76 

p 

Presence of arterial calcifications (yes / no) 52 / 22 64 / 12 NS 
Absence of arterial calcifications (yes / no) 22 / 52 12 / 64 < 0.04 
Presence of AIC (yes / no) 35 / 39 33 / 43 NS 
Presence of AMC (yes / no) 17 / 57 31 / 45 < 0.03 

Serum C-reactive protein > 4.5 mg/L / 
n = 74 

≤ 4.5 mg/L / n 
= 76 

p 

Presence of arterial calcifications (yes / no) 68 / 6 48 / 28 < 0.03 
Absence of arterial calcifications (yes / no) 6 / 68 28 / 48 0.000 
Presence of AIC (yes / no) 42 / 32 26 / 50 < 0.02 
Presence of AMC (yes / no) 26 / 48 22 / 54 NS 

Corrected total serum calcium (Ca) > 2.35 mmol/L 

/ n = 79 
≤ 2.35 mmol/L 

/ n = 71 
p 

Presence of arterial calcifications (yes / no) 67 / 12 49 / 22 NS 
Absence of arterial calcifications (yes / no) 12 / 67 22 / 49 < 0.02 
Presence of AIC (yes / no) 44 / 35 24 / 47 < 0.03 
Presence of AMC (yes / no) 23 / 56 25 / 46 NS 
Serum Ca in K/DOQI recommendations yes / n = 123 no / n = 27 p 
Presence of arterial calcifications (yes / no) 89 / 34 27 / 0 < 0.04 
Absence of arterial calcifications (yes / no) 34 / 89 0 / 27 0.000 
Presence of AIC (yes / no) 54 / 69 14 / 13 NS 
Presence of AMC (yes / no) 35 / 88 13 / 14 < 0.04 
Serum iPTH in K/DOQI recommendations yes / n = 37 no / n = 113 p 
Presence of arterial calcifications (yes / no) 26 / 11 90 / 23 NS 
Absence of arterial calcifications (yes / no) 11 / 26 23 / 90 NS 
Presence of AIC (yes / no) 11 / 26 57 / 56 < 0.03 
Presence of AMC (yes / no) 15 / 22 33 / 80 NS 
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Discussion 
 

Since cardiovascular events are the most common cause of death in HD 
patients, the occurrence of arterial calcifications is an extremely important 
cardiovascular risk factor for those patients [2, 9]. In line with previous reports 
[2, 14], the results of this study confirm that arterial calcifications in HD pati-
ents are rather frequent, implying the need for an early arterial calcification 
screening in chronic kidney disease patients even in the pre-dialysis period. The 
proposed screening method is easily available and has a high cost-effectiveness 
ratio for the diagnosis and follow-up, which might be considered as a good 
standard for implementation in routine clinical practice.  

The link between atherosclerotic non-specific, as well as HD specific, 
risk factors and arterial calcifications has been reported in many studies. In ag-
reement with the results of previous investigations [1, 2, 11, 13, 15, 16], our pa-
tients with significantly higher frequencies of arterial calcifications in both 
(AIC and/or AMC) and isolated AIC presence were found to be older (over 55 
yrs at inclusion and 45 yrs at the start of treatment with HD), predominantly 
male, diabetics and with an increased serum CRP (higher than 4.5 mg/L). Also, 
the significantly higher frequencies of the presence of arterial calcifications in 
both (AIC and/or AMC) obtained in the patients with a lower percentage of cor-
rected serum Ca levels in K/DOQI guideline recommended levels were in line 
with previous reports [15, 17]. There is a body of reports indicating that decree-
ased and/or increased levels of iPTH contribute to the high Ca and P levels in 
the blood, which are on the other hand strongly associated with arterial calcify-
cation development. The significantly higher presence of an isolated AIC shown 
in our patients with serum Ca levels higher than 2.35 mmol/L and without se-
rum iPTH within K/DOQI guideline recommended levels was in accordance 
with the above-mentioned and other reports [6, 9, 11, 16, 18]. Our findings of 
significantly higher percentages of ACA in patients who were younger (under 
55 yrs at inclusion and 45 yrs at the start of HD), predominantly female, without 
diabetes and with higher percentages of K/DOQI guideline recommended levels 
for serum Ca, are supportive of the previous reports [11, 15, 17]. At the same 
time, our statistical analysis revealed that the ACA patients had lower corrected 
total serum Ca levels (< 2.35 mmol/L), lower PP (< 60 mmHg) and lower serum 
triglycerides (< 1.8 mmol/L), also confirming previously published reports [2, 
11, 16, 19, 20]. The link between permanent low grade inflammation and the 
presence of arterial calcifications was confirmed in our dialysis (CRP > 4.5 
mg/L) population as well [13, 16]. The published impact of higher BMI (vis-
ceral fat) on multiple risk factors in HD patients was also confirmed by our re-
sults of the significantly higher frequencies of ACA in lower (< 23 kg/m2) BMI 
patients [21]. Our data on the significantly higher percentage of ACA in patients 
with lower blood leucocytes (< 6.5 × 109L) might be viewed as a counterbalan-
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ced pathogenic link between the increased blood leucocytes (presence of infec-
tious agents and inflammation) as a potential new non-traditional risk factor im-
plicated in the development of the inflammatory atherosclerotic process and 
findings of vascular calcifications [22, 23]. 

Finally, our results of significantly higher percentages of isolated AMC 
in patients with higher serum triglycerides (> 1.8 mmol/L) and total serum Ca 
outside the range proposed by K/DOQI guidelines, are in line with previous re-
ports [2]. The significantly higher presence of AMC in patients with lower Kt/V 
(< 1.3) also supports the already known probability that even a small increase in 
the HD adequacy improves the cardiovascular outcome in HD patients [24, 25]. 
For a possibly better explanation of our finding that AMC presence was asso-
ciated with poor HD adequacy (decreased Kt/V < 1.3) further statistical evalu-
ation with multiple regression analysis is needed.  

In addition, our statistical analysis did not confirm a previously reported 
difference between the various patient groups in terms of HD duration, smoking 
habits, blood pressure (SBP, DBP, MBP) parameters and serum (HDL, LDL, 
total) cholesterol [1, 2, 12, 26]. In addition, our results did not support the asso-
ciation of atherogenesis with HCV infection (anti HCV antibodies) and iron 
overload (increased serum ferritin concentration) in HD patients [27, 28]. Fur-
thermore, the analysis of our serum albumin results was not in line with the hy-
pothesis that malnutrition favours atherosclerosis and mortality in HD patients 
[29]. Interestingly, our study did not confirm even the previously reported asso-
ciation between the presence of arterial calcifications and the intake of a high 
dose of CaCO3 and vitamin D3 [6, 30, 31], or the other HD specific risk factors 
for the development of arterial calcifications such as serum P and Ca × P pro-
duct [16, 32, 33]. Possible explanations of these results might be the short data-
analyzing period for those parameters, or relatively good control of these results 
with relatively low doses of calcium based phosphate binder [34]. Thus, a pos-
sible explanation of these results might be the high achievement of the proposed 
K/DOQI guidelines referent ranges for the serum P and Ca × P product in the 
period of evaluation [17]. Furthermore, a possible explanation could be the 
regular supplementation upon a strict indication and precautionary treatment 
with CaCO3 and vitamin D [30, 31]. Hence, the present results might confirm 
that besides the P metabolism, blood pressure and serum cholesterol control, 
there might be plenty of other promoters and/or inhibitors involved in the deve-
lopment of arterial calcifications [10, 14, 15, 35]. 

It is important to underline also that timely management of the above-
mentioned factors may have been beneficial in the prevention of arterial 
calcifications in our patients. The absence of an association between our 
findings and some traditional arterial calcification risk factors should encourage 
us in further achievement of the established standards and proposed guidelines 
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for dialysis adequacy and mineral and bone metabolism through a careful moni-
toring of the intake of Ca salts and vitamin D, as well as further strict control of 
smoking habits, serum cholesterol, nutritional markers, HCV infection preven-
tion and an efficient blood pressure control. The management of these factors 
should exert a provision in the prevention and/or retardation of the development 
and progression of arterial calcifications in this population at risk. 

 
 

Conclusion 
 

The frequent presence of arterial calcifications in our HD patients 
recommends screening for arterial calcifications in chronic kidney disease 
patients with native radiographs of the pelvis even in the pre-dialysis stage. The 
present results suggest a few emerging risk factors for the occurrence of arterial 
calcifications, especially of AIC in our HD patients, such as age older than 55, 
male gender, diabetes, as well as higher CRP (> 4.5 mg/L), blood leucocytes (> 
6.5 × 109L), corrected total serum Ca (> 2.35 mmol/L), serum triglycerides (> 
1.8 mmol/L), PP (> 60 mmHg) and BMI (> 23 kg/m2). The achievement of 
K/DOQI guidelines for serum Ca and iPTH is important for the prevention of 
development of arterial calcifications. The management of these risk factors 
may be beneficial in the prevention of development of arterial calcifications in 
this population at risk. Improving the dialysis adequacy (Kt/V > 1.3) is impor-
tant for the prevention of AMC development. The absence of a link between our 
findings and some traditional and HD specific risk factors for the development 
of arterial calcifications might suggest that a period of data analysis longer than 
12 months is required in order to evaluate the possible role of these risk factors. 
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2Institut za radiologija, Medicinski фakultet, Skopje, R. Makedonija 
 
 
Voved: Pacientite na hemodijaliza (HD) se so zgolemen rizik za 

razvoj na kalcifikati i vo intimata (AIK) i vo medijata (AMK) od arte-
riskite krvni sadovi. Celta na ovaa studija be{e da ja analizira povrza-
nosta me|u preтhodno definiranite potencijalni rizik faktori za razvoj 
na arteriskite kalcifikati (AK) so prisustvoto na razli~nite vidovi na 
AK kaj na{ite pacienti na HD. 

Metodi: Vo prese~na studija so u~estvo na 150 HD pacienti (91 
ma`, so sredna vozrast od 54,55 ± 12,46 godini, na HD prose~no 104,77 ± 68,02 
meseci) prvo so nativni radiogrami na karlicata go odredivme prisu-
stvoto na AK (AIK i AMK). Potoa gi sporedivme procentite na prisut-
nite/otsutnite razli~ni vidovi na AK me|u pacientite podeleni vo 2 
grupi soglasno razli~nite kodovi na nenumeri~kite ili razli~no odrede-
nite prese~ni nivoа na broj~anite klini~ki i biohemiski (sredni vredno-
sti na laboratoriskite podatoci od poslednite 12 meseci) parametri. 

Rezultati: Nie utvrdivme AK kaj 77,3% od na{ite HD pacienti 
(AIK kaj 45,3% i AMK kaj 32%). Zna~ajno povisok procent na prisustvo na 
AK (AIK i/ili AMK) kako i izolirano prisustvo na AIK be{e najdeno 
kaj pacientite postari od 55 godini pri vklu~uvawe vo studijata i postari 
od 45 godini pri zapo~nuvawe na tretmanot so HD, so serumski Ce-reakti-
ven protein nad 4,5 mg/L, od ma{ki pol i kaj dijabeti~arite. Zna~ajno po-
~esto prisусtvo na AK imaa i pacientite ~ij korиgiran totalen serumski 
kalcium (Ca) ne be{e vo granicite na K/DOQI prepora~anite vrednosti. 
Isto taka nie najdovme zna~ajno povisok procent na izolirano prisustvo 
na AIK kaj pacientite so korиgiran totalen serumski Ca nad 2,35 mmol/L i 
so serumski nivoа za intakten paratiroiden hormon nadvor od referent-
nite vrednosti na K/DOQI preporakite. Paralelno, zna~ajno povisok pro-
cent na otsustvo na AK be{e utvrden kaj pacientite so korиgiran totalen 
serumski Ca pod 2,35 mmol/L, indeks na telesna masa pod 23 kg/m2, sreden 
pulsen pritisok pod 60 mmHg, leukociti vo krvta pod 6,5 × 109L i serumski 
trigliceridi pod 1,8 mmol/L. Nie najdovme zna~ajno po~esto prisustvo na 
AMK kaj pacientite so poslaba dijalizna adekvatnost (so vrednosti za Kt/V 
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pod 1,3), serumski trigliceridi nad 1,8 mmol/L i vrednosti za korиgiran 
totalen serumski Ca надвор од K/DOQI preporakite. Analizata na 12-mese~-
niot period vo odnos na prepi{anata doza na kalcium-karbonatot i vita-
minot D3, serumskite nivoа na albuminot, holesterolot, fosfatot i Ca-
fosfat proizvodot, ne dade zna~aјni razliki vo procentite na prisutnite 
AK me|u grupite na pacienti.  

Zaklu~ok: AK (AIK i AMK) se mnogu ~esti kaj na{ite HD paci-
enti. Vozrasta, polot, indeksot na telesnata masa, dijabetot, pulsniot pri-
tisok, dijaliznata adekvatnost, serumskite nivoi na Ce-reaktivniot pro-
tein, trigliceridite, Ca, intaktniot paratiroiden hormon, kako i brojot 
na krvnite leukociti bea povrzani so po~esto prisustvo na AK kaj na{ite 
HD pacienti. 
 
Klu~ni zborovi: hemodijaliza, arteriski kalcifikati, rizik faktori. 
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