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ABSTRACT 

Background: The pathogenesis of vascular calcification in Chronic 

kidney disease (CKD) patients is multifactorial and complicated. It has 

been proposed that Magnesium (Mg) may be implicated in the process of 

vascular calcification on various levels. 

Aim: This study aims to assess the level of magnesium in hemodialysis 

patients and its relation to the vascular stiffness. 

Patients and methods: 100 prevalent hemodialysis patients were 

included in the study and they were clinically stable with absence of 

cardiovascular complications, all patients underwent the following 

laboratory investigation including complete blood picture, median of 

magnesium level over 3 months, electrolytes, ipth, lipid profile and 

radiological investigations including transthoracic echocardiography and 

carotid duplex. 

Results: The studied population was divided into two groups, group I 

included 68 patients with normal mg level and group II included 32 

patients with low mg level. There was statistically significant difference 

between the two groups as regard hemoglobin level (pvalue=0.033), 

otherwise there was no statistically significant difference as regard other 

laboratory and radiological investigations. Then they were divided into 

another two groups according to the presence of mitral valve calcification 

(MVC), group III involved 85 patients without MVC and group IV 

involved 15 patients with MVC. There was statistically significant 

difference between 2 groups as regard aortic wave pulse velocity (aPWV) 

with (pvalue=0.002), presence of plaques with (pvalue <0.001) and 

intimal media thickness with (pvalue<0.001). Another group was divided 

according to presence of aortic valve calcification (AVC) into two groups, 

first group V included 39 patients without AVC and second group VI 

included 61 patients with AVC. There was statistically significant 

difference between two groups as regard age with (pvalue<0.001), ipth 

with (pvalue=0.033), presence of plaques with (pvalue=0.048) and intimal 

media thickness with (pvalue<0.001). 

Conclusion: There was high prevalence of vascular calcification among 

hemodialysis patients which may be related to age and 

hyperparathyroidism but without statistically significant correlation to Mg 

level. 

Keywords: Hemodialysis, Vascular calcification, Magnesium. 



Introduction  

 1 

INTRODUCTION 

ardiovascular disease (CVD) is the leading cause of 

mortality among patients with end-stage renal disease 

(ESRD), and cardiovascular mortality in dialysis patients is 10–

20 times that seen in the general population (USRDS, 2006). 

Although non-atherosclerotic factors such as volume 

overload and left ventricular hypertrophy are important 

contributors to the high cardiovascular mortality, accelerated 

atherosclerosis is one of the primary causes of morbidity and 

mortality in dialysis patients (Soubassi et al., 2006). 

 Atherosclerotic changes in the carotid artery mirror pathologic 

events of generalized atherosclerosis. Carotid intima media 

thickness (IMT), measured non-invasively by ultrasonography, 

is a well-established index of atherosclerosis and is directly 

associated with an increased risk for cardiovascular disease in 

the general population (Faruk et al., 2008). 

Hyperphosphatemia, hypercalcemia, and parathyroid 

hormone (PTH) play a predominant role in the initiation and 

progression of vascular calcification in patients with ESRD. At 

the same time, an inverse relationship between magnesium 

(Mg) and PTH has been described and there is strong evidence 

suggesting that hypomagnesemia may play a significant role in 

the development of cardiovascular diseases in the general 

population (Wei et al., 2006). 
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Magnesium (Mg), the fourth most abundant cation in the 

human body, plays an essential role in numerous biological 

processes. The importance of this mineral has been particularly 

recognized due to its anti-atherosclerotic effect. In the general 

population, a lower serum Mg level and/or lower dietary Mg 

intake is associated with an increased incidence of 

hypertension, type 2 diabetes mellitus (DM), metabolic 

syndrome and CVD including myocardial infarction, stroke, 

atrial fibrillation and sudden cardiac death (Zhang et al., 2012). 

It plays an essential role in a wide range of fundamental 

cellular reactions and is considered a ‗natural calcium 

antagonist‘. Evidence showing that magnesium deficiency 

promotes inflammation and increases sensitivity to oxidative 

stress has been accumulating. Atherosclerosis is considered an 

inflammatory disease and the anti-inflammatory effect of Mg 

might provide an alternative explanation (Mazur et al., 2007). 

Several in vitro studies have shown that Mg deficiency 

causes vascular constriction, platelet aggregation, 

inflammation, and oxidative stress, resulting in endothelial cell 

dysfunction and vascular calcification (Maier, 2012). 

The direct protective effects of Mg on vascular 

calcification have also been demonstrated via multiple 

pathways, including inhibition of hydroxyapatite formation and 

suppression of trans-differentiation of vascular smooth muscle 

cells into osteoblast-like cells (Kircelli et al., 2012). 


