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INTRODUCTION  

Magnesium is the fourth most common cation in the 

body, and the second most common intracellular cation 

after potassium. It has a fundamental role as a co-factor 

in more than 300 enzymatic reactions involving energy 

metabolism and nucleic acid synthesis. It is also involved 

in several processes including: hormone receptor 

binding; gating of calcium channels; transmembrane ion 

flux and regulation of adenylate cyclase; muscle 

contraction; neuronal activity; control of vasomotor tone; 

cardiac excitability; and neurotransmitter release. In 

many of its actions it has been likened to a physiological 

calcium antagonist.
[1-3]

 

 

Epidemiological studies trace the prevalence of 

cardiovascular disease and cardiac deaths to the degree 

of magnesium depletion induced by a diet and drinking 

water low in magnesium.
[4]

 Magnesium  

 

deficiency has been demonstrated in 7–11% of 

hospitalized patients and is found to co-exist in up to 

40% of patients with other electrolyte abnormalities, 

particularly hypokalaemia or hypophosphataemia and, to 

a lesser extent, hyponatraemia and hypocalcaemia.
[5]

 

 

Studies from the general population have linked 

magnesium deficiency with endothelial dysfunction, 

insulin resistance, hyperaldosteronism and 

inflammation
[6]

, all of which are associated with vascular 

calcifications. On the other hand, hypomagnesaemia is 

associated with traditional Framingham cardiovascular 

risk factors, such as diabetes, lipid disorders, and 

hypertension.
[7]

 Low serum magnesium was also a strong 

predictor of an increase in left ventricular mass in a large 

German cohort of patients, even after adjustment for 

many covariates including hypertension.
[8]

 

Hypomagnesaemia induces an atherogenic lipid profile 

through activation of 3-hydroxy-3-methyl-glutaryl-CoA 

reductase (HMG-CoA reductase) next to a decrease of 

lecithin-cholesterol acetyltransferase and lipoprotein 

lipase activity.
[9]

 

 

Acute myocardial infarction (MI) continues to be a major 

public health problem in the industrialised world and is 

becoming an increasingly important problem in 

developing world. In MI, there occurs functional deficit 

of available magnesium due to trapping of free 

magnesium in adipocytes, because soap are formed when 

free fatty acids are released by catecholamines–induced 

lipolysis. Magnesium (Mg) has been implicated in the 

pathogenesis of acute MI and its complications
[10] 
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ABSTRACT  

Aim and objective: To study serum magnesium levels in patients with acute myocardial infarction. Material 

Method: The present prospective observational study was conducted in the department of Medicine at Chattrapati 

Shivaji Subharti Hospital from 2017 to 2019. The study group comprised of 50 patients with acute myocardial 

infarction. Patients were enrolled in the study On the basis of inclusion and exclusion criteria and after obtaining 

written informed consent from parents and approval from Institutional Ethical Committee. Result: Serum 

magnesium level (mg/dL) i.e. <1.6, 1.7-2.4 and >2.4 was found in 40%, 60% and 0% of the subjects respectively 

on day 1. On day 5, serum magnesium level (mg/dL) <1.6 was reported only in 8% of the subjects while >2.4 level 

was revealed in 46% of the subjects in the present study. In the present study groups, the serum magnesium level 

on day-1 was 1.83 whereas on day, the same was 2.27. There was an increase in serum magnesium from Day-1 to 

Day-5 with statistically significant difference. Conclusion: Serum magnesium levels on admission were 

significantly low in patients of MI. Serum Mg levels were found to be lower in acute MI cases at presentation 

within 24 hours as compared to matched  controls. Serum Mg levels raised towards normal values by 5
th

 day. So it 

can be concluded that measurement of serum magnesium levels is of prognostic significance in acute MI. 
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Recent investigations have postulated a role for 

magnesium in many aspects of cardiac disease: control 

of hypertension, reduction of mortality in myocardial 

infarction, coronary vasospasm, and sudden death in 

soft-water areas.
[11,12]

 Although hypomagnesemia has 

been reported to cause major ventricular arrhythmias 

even in the absence of cardiac disease, most cases have 

been associated with toxic reaction to digitalis or acute 

myocardial infarction. In a study from Sweden, 

Dyckner
[13]

 showed a 46% incidence of hypomagnesemia 

in 342 patients with acute myocardial infarction and 

demonstrated that these patients had a threefold greater 

frequency of ventricular arrhythmias. Other studies, 

however, have demonstrated a variable incidence of 

hypomagnesemia. Abraham et al
[14]

 showed that patients 

with acute myocardial infarction in Israel had lower 

serum magnesium levels than controls, but there was no 

significant difference in arrhythmia frequency in the 

patients with lower serum magnesium levels. In a study 

from Nebraska, Rector et al
[15]

 showed that serum 

magnesium levels were decreased in patients whose 

acute myocardial infarction had been complicated by 

congestive failure or by ventricular fibrillation. Chadda 

et al
[16]

 reported decreased serum magnesium levels in 

patients with acute myocardial infarction in New York 

City, whereas others in North America have been unable 

to show any difference in serum magnesium levels 

between patients with and without acute myocardial 

infarction. Because these reports differed in study design, 

sample size, and geographic region, interpretation of 

their significance is difficult. 

 

Hence it can be said that magnesium ions are considered 

essential for the maintenance of functional integrity of 

myocardium. The serum magnesium concentration was 

found to have great significance in acute MI. So, the 

present study was undertaken to evaluate the levels of 

serum magnesium in acute MI. 

 

MATERIAL AND METHOD  

The present prospective observational study was 

conducted in the department of Medicine at Chattrapati 

Shivaji Subharti Hospital from 2017 to 2019.  

 

The study group comprised of 50 patients with acute 

myocardial infarction. Patients were enrolled in the study 

after obtaining written informed consent from parents 

and approval from Institutional Ethical Committee. 

 

Inclusion criteria  

1. Patients who presented to the hospital within 24 

hours of onset of symptoms and diagnosed with 

acute myocardial infarction. 

 

Exclusion criteria: It excludes patients with the 

following characteristics: 

1) Patients having hypokalemia. 

2) Patients on medicines which cause alteration in 

serum magnesium level e.g. Aminoglycosides, 

Amphotericin B, Cituximab, Cyclosporine, Digoxin, 

Diuretics (loop, thiazides, osmotic). 

3) Patients receiving magnesium containing antacids. 

4) Patients with history of chronic alcohol abuse. 

5) Patients with malabsorption or chronic diarrhoea. 

6) All pregnant women. 

 

Investigation 

Serum magnesium level. 

 

RESULTS AND OBSERVATIONS 

Table 1: Serum magnesium levels among the study 

subjects. 

Serum magnesium 

levels (mg/dL) 

Day 1 Day 5 

N % N % 

<1.6 20 40 4 8 

1.7-2.4 30 60 46 92 

>2.4 0 0 0 0 

 

Serum magnesium level (mg/dL) i.e. <1.6, 1.7-2.4 and 

>2.4 was found in 40%, 60% and 0% of the subjects 

respectively on day 1. On day 5, serum magnesium level 

(mg/dL) <1.6 was reported only in 8% of the subjects 

while >2.4 level was revealed in 46% of the subjects 

(table 1, graph 1). 

 

 
Graph 1: Serum magnesium levels among the study 

subjects. 

 

Table 2: Serum magnesium level among the study 

population.  

Variables 
Magnesium level 

Day 1 Day 5 

Mean 1.83 2.27 

SD 0.34 0.47 

t test 4.68 

p value 0.01* 

*: statistically significant 

 

In the present study groups, the serum magnesium level 

on day-1 was 1.83 whereas on day, the same was 2.27. 

There was an increase in serum magnesium from Day-1 
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to Day-5 with statistically significant difference as 

shown in table 2, graph 2. 

 

 
Graph 2: Serum magnesium level among the study 

population. 

 

DISCUSSION 

Magnesium ion has recently been considered as a 

principle cardiovascular cation. It has many critically 

significant roles in the maintenance of normal 

homeostasis of the body. It plays a major role in cardiac 

homeostasis. Magnesium is essential ATP activation 

necessary for the maintenance of the sodium-potassium 

pump. Magnesium deficiency has been attributed to the 

causation of arrhythmias in acute myocardial infarction 

patients.
[17]

 

 

The magnesium ion is becoming a major cardiovascular 

cation during these decades. It has been implicated in the 

pathogenesis of acute myocardial infarction and 

complication like arrhythmias. Magnesium inhibits the 

accumulation of calcium ion, improves the myocardial 

metabolism and reduces the myocardial cell death. It also 

helps in the activation of ATP which maintains the 

sodium potassium pump and also because of its calcium 

blocking action, it is implicated in relation to arrhythmias 

after an acute myocardial infarction.
[18]

 Hence it can be 

said that magnesium ions are considered essential for the 

maintenance of functional integrity of myocardium. The 

serum magnesium concentration was found to have great 

significance in acute MI. So, the present study was 

undertaken to evaluate the levels of serum magnesium in 

acute MI. 

 

Serum magnesium level 

Serum magnesium level (mg/dL) i.e. <1.6, 1.7-2.4 and 

>2.4 was found in 40%, 60% and 0% of the subjects 

respectively on day 1. On day 5, serum magnesium level 

(mg/dL) <1.6 was reported only in 8% of the subjects 

while >2.4 level was revealed in 46% of the subjects in 

the present study. In the present study groups, the serum 

magnesium level on day-1 was 1.83 whereas on day, the 

same was 2.27. There was an increase in serum 

magnesium from Day-1 to Day-5 with statistically 

significant difference. M.Arun karki et al
98 

reported 

serum magnesium <1.6 in 20% of the subjects on day 1 

and on day the same was among 4% of the subjects. The 

overall mean magnesium level was 1.86 and 2.26 on day 

1 and 5 respectively. 

 

Low serum magnesium has been implicated in 

cardiovascular mortality, but results are conflicting. 

Total body magnesium depends on dietary intake and 

recent studies showed that vast majority of elderly do not 

consume the average dietary requirement for 

magnesium.
[19]

 The prevalence of magnesium in the 

general population is estimated at 2%
[20]

, but it may be as 

high as 53% in specific high risk group such as patients 

with chronic heart failure.
[21]

 Although hypomagnesemia 

may have acute and chronic complications, serum 

magnesium is still measured relatively in frequently.  

 

It can be said that patients with acute myocardial 

infarction with low magnesium level are more prone to 

develop ventricular arrhythmias compared to those who 

are having normal magnesium levels. Magnesium 

replacement therapy in patients with acute myocardial 

infarction who is having low serum magnesium level. 

 

CONCLUSION 

Serum magnesium levels on admission were 

significantly low in patients of MI. Serum Mg levels 

were found to be lower in acute MI cases at presentation 

within 24 hours as compared to matched controls.  

 

Serum Mg levels raised towards normal values by 5
th

 

day. 

 

So it can be concluded that measurement of serum 

magnesium levels is of prognostic significance in acute 

MI. 
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