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Abstract

Background: Magnesium deficiency is a common disorder among patients
admitted to cardiac intensive care units and is associated with increased
morbidity and mortality due to its essential role in regulating cardiac electrical
activity, maintaining muscular function, and modulating immune responses.
However, conventional methods used to assess magnesium status, particularly
serum magnesium measurement, have limited accuracy because they do not
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adequately reflect total body or intracellular magnesium stores. Therefore, the
Magnesium Depletion Score (MDS) has emerged as a simple clinical tool
based on the presence of factors associated with an increased risk of chronic
magnesium deficiency.

Objective: This study aimed to evaluate the ability of the Magnesium
Depletion Score (MDS) to detect magnesium status in patients admitted to the
cardiac intensive care unit and to compare its performance with serum
magnesium measurement and the Magnesium Tolerance Test (MTT). In
addition, the sensitivity, specificity, and predictive value of MDS for detecting
magnesium deficiency were assessed.

Methods: This study included 120 patients admitted to the cardiac intensive
care unit. All patients underwent clinical and laboratory evaluation, including
serum magnesium measurement, Magnesium Tolerance Test (MTT), and
calculation of the Magnesium Depletion Score (MDS). Statistical analyses
were performed using appropriate tests to assess the relationship among the
three indicators and to determine the sensitivity, specificity, and predictive
value of MDS.

Results: patients were classified according to the Magnesium Depletion Score
(MDS) into three groups: a low-risk group (MDS = 0-1) including 20 patients
(16.7%), a moderate-risk group (MDS = 2) including 22 patients (18.3%), and
a high-risk group (MDS > 3) including 78 patients (65%). Clinical and
laboratory variables were compared among the different MDS groups.

The Magnesium Tolerance Test (MTT) showed a statistically significant
difference among the MDS groups using the Kruskal-Wallis's test (H =
14.0705, p = 0.00088). A progressive increase in mean MTT values was
observed with increasing MDS categories, reaching 66.9% in the low-risk
group, 79.5% in the moderate-risk group, and 81.4% in the high-risk group.

In addition, serum magnesium concentration, urinary magnesium
concentration, and the Magnesium Depletion Score were compared against the
Magnesium Tolerance Test (MTT) to determine the most effective marker for
detecting total body magnesium deficiency. Serum magnesium concentration
demonstrated low sensitivity, ranging from 0% to 67%, with specificity
ranging from 4% to 11%, while diagnostic accuracy reached approximately
7% at most of the studied cut-off points. Urinary magnesium concentration
also showed poor diagnostic performance, with sensitivity ranging from 0% to
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5% and specificity ranging from 2% to 13%, accompanied by low predictive
values and diagnostic accuracy.

In contrast, the Magnesium Depletion Score exhibited relatively better
diagnostic performance, achieving a sensitivity of 86% at a cut-off value of
>1 and 70% at a cut-off value of >2, while specificity reached 100% at certain
cut-off points. Overall diagnostic accuracy ranged from 33% to 83%.

These findings suggest that the Magnesium Depletion Score may be more
effective than serum and urinary magnesium concentrations in assessing total
body magnesium status in intensive care unit patients when compared with the
Magnesium Tolerance Test. Furthermore, MDS may serve as a simple,
practical, and easily applicable diagnostic and prognostic tool in this patient
population.

Conclusion: The Magnesium Depletion Score (MDS) is a simple and effective
clinical tool for assessing magnesium status in patients admitted to the cardiac
intensive care unit. It may be more informative than serum magnesium
measurement alone in detecting functional magnesium deficiency, supporting
its potential use as an adjunctive tool for the early identification of patients at
risk of magnesium.

Keywords: magnesium depletion score (MDS), magnesium tolerance test
MTT, serum magnesium, cardiac intensive care unit, magnesium deficiency,
heart diseases.
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