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Abstract 

 
Background: Cardiovascular disease is one of the leading causes of death in 

chronic kidney disease (CKD). It has been observed that haemodialysis 

patients have a high prevalence of cardiac risk factors with further risk due to 

abnormal mineral metabolism. A study has demonstrated that a higher serum 

magnesium significantly decreased the mortality risk in haemodialysis 

patients and lower serum Mg level has been found to be associated with 

increased mortality in them. The aim of the study was to characterize the 

relationship between Mg level and vascular calcification in CKD patients. 

Methods: It was a cross sectional study conducted in 100 CKD patients 

attending outpatient and inpatient ward of Tagore Medical College and 

Hospital, Chennai, Tamil Nadu, India. Serum magnesium levels will be 

measured using Xylidyl blue method. Carotid intimal medial thickness will be 

measured using Doppler. 

Results: In the study 10 patients did not show the sign of any calcification. 

Among the remaining 90 patients, 42 patients showed calcification and 48 

patients showed stenosis. The statistical analysis showed a spearman 

correlation coefficient value of 0.201 thus showing only a weak association. 

Conclusion: The present study showed that only a weak relationship exists 

between the magnesium level and vascular calcificatio.. 
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1. Introduction 
Cardiovascular disease is one of the leading causes of death in chronic kidney disease (CKD).1 It has 

been observed that haemodialysis patients have a high prevalence of cardiac risk factors with further 

risk due to abnormal mineral metabolism.2 Vascular calcification is a process characterized by 

thickening and loss of elasticity of muscular arteries walls.3 The increased calcification of the large 

arteries including the aorta may result in increased arterial wall stiffness and pulse pressure and also 

causes the decreased myocardial perfusion during diastoles contributing to the high incidence of 

cardiovascular mortality.4,5 Intimal calcification is associated with atherosclerotic plaques whereas the 

medial calcification is characterized by vascular stiffening and arteriosclerosis and more common in 

patients with CKD.6 During the early course of CKD, the process of vascular calcification may start, 

even much before the start of dialysis. It will worsen progressively, often in an accelerated fashion 

compared with the general population.7,8 Disturbances in mineral and bone metabolism have found to 

play a major role in the pathogenesis of rapid progression of vascular calcification.9-11 Several in vitro 

studies have shown that magnesium can have an inhibitory effect on the calcification process.12 Both 

in-vitro and animal studies have found that the Mg addition to vascular smooth muscle cells inhibits 

the increase in mineralization associated with increase in expression of anti- calcification proteins, 

and down regulates pathways necessary for the development of vascular calcification.13-19 A study has 

demonstrated that a higher serum Mg significantly decreased the mortality risk in haemodialysis 

patients and lower serum Mg level has been found to be associated with increased mortality in 

them.20-23 In the present study, a cross sectional study has been conducted to characterize the 

relationship between Mg level and vascular calcification. 
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2. Materials And Methods 

It was a cross sectional study conducted in CKD patients who attended outpatient and inpatient ward 

between July 2018 to December 2018 of Tagore Medical College and Hospital, Chennai, Tamil Nadu, 

India. A total of 100 CKD patients were selected for the study. Patients on calcium magnesium 

phosphate binder, magnesium containing medications were excluded from the study. The ethical 

clearance was obtained from institutional ethical committee prior to the start of the study. An 

informed consent was obtained from each participant. Detailed history and clinical examination will 

be taken using the patient information sheet prepared for this study. Serum magnesium levels will be 

measured using Xylidyl blue method. It is a direct colorimetric assay based on the Xylidyl Blue-I 

method without deproteinization of the sample. The magnesium determination is based on the 

reaction of magnesium with Xylidyl Blue-I (as chelator) at alkaline pH, which yields a purple 

coloured complex. The intensity of the colour formed is proportional to the calcium concentration in 

the sample. Absorbance of the Mg2+-complex is measured at 660 nm. Carotid intimal medial 

thickness will be measured using Doppler. The patient was positioned lying face-up on an 

examination table that can be tilted or moved. Patients may be turned to either side to improve the 

quality of the images. A clear water-based gel was applied to the area of the body being studied to 

help the transducer make secure contact with the body and eliminate air pockets between the 

transducer and the skin that can block the sound waves from passing into your body. The transducer is 

placed on the skin in various locations, sweeping over the area of interest or angling the sound beam 

from a different location to better see an area of concern. Comparison between serum magnesium 

levels and the condition of carotid intimal medial thickness was assessed in CKD patients on 

haemodialysis was analysed with cross-tabulations and chi square test.  

3. Results and Discussion 

A total of 100 CKD patients were taken for the present study among which 52 were males and 48 

were females. The patients with different age group ranging from 24 to 70 with a mean age of 

52.56±12.05 were seen in the study. The maximum number of individuals were above the age of 60 

years followed by the age group of 41 to 50 years (Table 1). 

TABLE 1. Age distribution of CKD patients. 

Age Group in Years Total No. of Individuals 

20 to 30 4 

31 to 40 16 

41 to 50 26 

51 to 60 18 

Above 60 36 

Total 100.0 

TABLE 2. Levels of the magnesium and the condition of carotid intimal medial thickness in CKD 

patients. 

 
Calcification 

Total No calcification Calcification Stenosis 

 1 to 1.2 0 6 (75.0%) 2 (25%) 8 (100%) 

 1.2 to 1.4 0 2 (20%) 8 (80%) 10 (100%) 

 1.4 to 1.6 4 (50%) 4 (50%) 0 8 (100%) 

 1.6 to 1.8 0 8 (100%) 0 8 (100%) 

Magnesium 1.8 to 2 2 (20%) 4 (40%) 4 (40%) 10 (100%) 

level in 2 to 2.2 0 2 (25%) 6 (75%) 8 (100%) 

mg/dL 2.2 to 2.4 0 2 (33.3%) 4 (66.7%) 6 (100%) 

 2.4 to 2.6 4 (18.2%) 6 (27.3%) 12 (54.5%) 22 (100%) 

 2.6 to 2.8 0 6 (60%) 4 (40%) 10 (100%) 

 2.8 to 3 0 0 4 (100%) 4 (100%) 

 Above 3 0 2 (33.3%) 4 (66.7%) 6 (100%) 

Total  10 42 48 100 

The magnesium level was measured and was compared to carotid intimal medial thickness for its 

correlation by spearman rank correlation test. 

The Table 2 shows the levels of the magnesium and the condition of carotid intimal medial thickness. 

In the study 10 patients did not show the sign of any calcification. Among the remaining 90 patients, 

42 patients showed calcification and 48 patients showed stenosis. The statistical analysis showed a 

spearman correlation coefficient value of 0.201 thus showing only a weak association. 
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It has been proved that vascular calcifications are common in chronic kidney disease (CKD) is one of 

the primary causes of death in CKD patients.24 In CKD patients the glomerular filtration rate 

decreases, thereby the phosphate (Pi) levels rises. This will lead to disturbed mineral and bone 

metabolism affecting vascular integrity and function.25 

Many studies have been conducting magnesium as the independent factor affection the carotid intimal 

medial thickness with varying results.26,27 

In the present study, the magnesium level did not show any correlation with the vascular calcification 

in CKD patient under HD. Even though experimental studies have shown that the magnesium has the 

inhibitory of calcification, the calcification is a multifactorial and hence other factors can contribute 

for calcification in spite of high magnesium level.19 

It should also be considered that serum Mg levels poorly reflect the intracellular Mg content and that 

in patients with renal failure hypermagnesemia may be accompanied by tissue Mg depletion or 

normal tissue Mg content, thus results of the serum magnesium levels many not show proper 

correlation with the calcification process.28 

4.  Conclusion 

Recently, several epidemiological studies showed a significant inverse relationship between serum 

magnesium and survival in CKD patients.28 The present study shows that only a weak relationship 

exists between the magnesium level and vascular calcification. Even though there is conclusive 

evidence that the magnesium decreases the calcification process in vitro, one should not overlook the 

other factors that may influence the process of calcification in CKD patients. 
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