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Abstract

Background: Magnesium (Mg) has a notable impact on the vascular system.
Insufficient Magnesium levels can trigger Vasoconstriction and exacerbate
Endothelial Damage in blood vessels, hence promoting the progression and
deterioration of Atherosclerosis. The study aims to examine the Serum
Magnesium levels in the participants, assess the short-term improvement and
outcome upon discharge amoung Acute Ischemic Stroke patients, and establish
the association between Serum Magnesium levels and Short-Term Outcome in
Acute Ischemic Stroke patients. Materials and Methods: 50 patients diagnosed
with acute ischemic stroke using MRI brain were included. The NIHSS Score
was utilized to evaluate the severity of an Ischemic Stroke. Serum Magnesium
levels were assessed via blood tests and then compared to the Short Term
Outcome of the study participants. Results were tabulated and analyzed. Result:
Mean (SD) age of the patients was 64.56 (6.25) years. 11 (22%) were females
and 39 (78%) males. 46 (92%) patients had NIHSS score less than 10 and 4
(8%) patients had NIHSS score more than 10. Mean (SD) Serum Magnesium
concentration was significantly higher in patients with NIHSS less than 10
(p<0.0001). NIHSS score was inversely related to magnesium concentration
(r=-0.3; p=0.02). Conclusion: Individuals with acute ischemic stroke who had
a higher concentration of magnesium in their blood had a decreased likelihood
of having a National Institutes of Health Stroke Scale (NIHSS) score of 10 or
higher.

INTRODUCTION

concentration and the occurrence of Ischemic Stroke.
Magnesium (Mg) exerts significant effects on the
vascular system. Research has demonstrated that a

Stroke ranks as the third leading cause of mortality
and chronic impairment on a global scale. It is
probable that the occurrence of Stroke will rise in the
upcoming two decades.! Acute Ischemic Stroke
comprises 60% of all strokes and is associated with a
greater death and disability rate. Therefore, the long-
term outlook of Acute Ischemic Stroke is a
significant concern.’ The possible neuroprotective
impact of Magnesium was examined, and a previous
case-control study indicated that maintaining an
adequate amount of dietary Magnesium could be
advantageous in averting Ischemic Stroke.Bl In
addition, a meta-analysis of 7 prospective studies
revealed a small yet statistically significant inverse
correlation between Magnesium consumption and
the likelihood of experiencing Acute Ischemic
Stroke.™

A recent study discovered that there is a negative
correlation between Serum Magnesium

lack of Magnesium can initiate vasoconstriction and
intensify damage to the blood vessels' inner lining,
hence facilitating the advancement and worsening of
atherosclerosis.[®! Nevertheless, there is still limited
comprehension regarding the potential role of low
Serum Magnesium in promoting the onset of stroke.
The objective of the study is to assess the Serum
Magnesium levels in the participants, evaluate the
short-term  improvement and outcome upon
discharge, and determine the correlation between
Serum Magnesium levels and short-term outcome in
the participants.

MATERIALS AND METHODS

Study design and participants: This study was
conducted at the General Medicine department of an
academic tertiary care institution, using a hospital-
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based cross-sectional analytical design. The study
included individuals diagnosed with Acute Ischemic
Stroke. The study excluded patients diagnosed with
Addison's disease, Dehydration, Renal failure, and
patients undergoing Lithium therapy. The study
received approval from the institutional ethical
committee. The patients provided signed consent
after being fully informed.

Outcomes and measures: A total of 50 patients were
enrolled in this trial. A comprehensive medical
history was obtained and a thorough clinical
examination was conducted. The patient was
diagnosed with Acute Ischemic Stroke using MRI of
the Brain. The NIHSS (National Institute of Health
Stroke Scale) Score is utilized to evaluate the severity
of an Ischemic Stroke. Serum Magnesium levels
were assessed via blood tests and then compared to
the Short Term Outcome of the study participants.
Statistical analysis: The data acquired were inputted
into Microsoft Excel sheets 2010 and analyzed using
Epi Info v3.0 statistical software. The descriptive
statistics were evaluated to determine measures of
central tendency and dispersion. The results were
then displayed using tables, bar diagrams, graphs,
and other visual representations. Logistic Regression
was employed to analyze the inferential statistics. A
p-value less than 0.05 was deemed to be statistically
significant.

RESULTS

Demographic data: Mean (SD) age of the patients
was 64.56 (6.25) years. 11 (22%) were females and
39 (78%) males. 46 (92%) patients had NIHSS score
less than 10 and 4 (8%) patients had NIHSS score
more than 10. Table I displays the demographic and
clinical features of patients upon admission,
categorized based on their NIHSS score being either
greater than 10 or less than 10. We included a total of
50 cases of Acute Ischemic Stroke in our
investigation. Patients with a National Institutes of
Health Stroke Scale (NIHSS) score of less than 10
had a greater likelihood of having elevated levels of
Magnesium in their blood serum. There were no
notable disparities in age, gender, Serum Calcium
levels, serum Potassium levels, admission SBP, DBP,

Total Cholesterol (TC), Triglycerides (TG), Low-
Density Lipoprotein cholesterol (LDL-C), High-
Density Lipoprotein cholesterol (HDL-C), history of
Hypertension, and history of Diabetes.

Serum Magnesium concentration: Mean (SD)
Serum Magnesium concentration was 0.89 (0.05)
mmol/l. Mean (SD) Serum Magnesium among
patients with NIHSS Score less than 10 was 0.89
(0.05) and in NIHSS Score more than 10 was 0.84
(0.01). It was significantly higher in patients with
NIHSS Score less than 10 (p<0.0001).

Serum Magnesium concentration and NIHSS
score: Mean (SD) NIHSS Score among those with
NIHSS Score less than 10 was 6.24 (1.77) and mean
(SD) NIHSS Score among those with NIHSS Score
more than 10 was 16.25 (2.99). NIHSS Score was
inversely related to Serum Magnesium concentration.
When Serum Magnesium concentration was high,
NIHSS Score was low (r=-0.3; p=0.02).
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Figure 1. Serum Magnesium level and NHISS
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Figure 2: Correlation between NHISS and serum
Magnesium. (r=-0.3).

Table 1: Demographic characteristics of the study population.

Characteristic NIHSS<10 NIHSS>10 p
Mean [ sD Mean [ sD

n 46 4

Age 64.43 [ 6.37 66.00 [ 5.23 0.6044

M:F 39:9 2:2

NIHSS score 6.24 1.77 16.25 2.99 0.0059

Magnesium (mmol/I) 0.89 0.05 0.84 0.01 <0.0001

Calcium (mmol/l) 2.33 0.06 2.29 0.05 0.1996

Potassium (mmol/l) 4.08 0.22 4.18 0.26 0.5300

SBP 143.78 14.95 156.50 12.48 0.1309

DBP 88.87 7.54 79.50 5.74 0.0388

Hypertension 67% 75%

DM 24% 25%

Total Cholesterol (mmol/l) 1.37 0.26 1.47 0.31 0.5537

TG (mmol/l) 4.91 0.36 4.74 0.38 0.4335

LDL (mmol/l) 2.99 0.35 2.76 0.22 0.1246
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HDL (mmol/l) 1.26 0.13 1.30 0.09 0.4618
FBS (mmol/l) 5.94 0.56 5.71 0.73 0.5748
Days hospitalized 16.11 3.14 18.25 3.20 0.2768

DISCUSSION

The results of our investigation revealed a strong and
statistically significant relationship between the
concentration of Serum Magnesium in the blood
serum and the short-term outcome. A cross-sectional
investigation indicated a potential association
between low Serum Magnesium concentrations and
Cardiovascular Disease.6 Amighi et al.'s cohort study
discovered a correlation between low levels of Serum
Magnesium in the blood and the occurrence of
neurological events, particularly ischemic stroke,
among individuals with advanced atherosclerosis.7 A
further study demonstrated that having a low level of
Serum Magnesium in the blood was linked to a higher
chance of experiencing an Ischemic Stroke.
However, this correlation lost its significance after
taking into account the presence of Hypertension and
Diabetes.8 A male participants prospective analysis
revealed that there was no correlation between
dietary Magnesium intake and Cardiovascular
mortality.9 However, it is important to note that the
study did not consider Hypertension and other related
factors. A prospective study indicated that
individuals with low levels of Serum Magnesium in
their blood had a higher risk of death from any cause
and from Cardiovascular-related causes.10 The
relationship remained statistically significant even
after accounting for other cardiovascular risk factors,
including high Blood Pressure and medications used
to treat it.[*!

The majority of Magnesium in the body of an adult is
located in connective tissue, bones, and organs,
whereas only 1% is found in the bloodstream. While
serum Magnesium only represents a small portion of
the overall Magnesium in the body of an individual,
it is frequently utilized as a biomarker in clinical
settings to evaluate the state of Magnesium
metabolism.[*2 A direct relationship exists between
the concentration of Magnesium in the blood and the
amount of Magnesium consumed through diet. Meta-
analytic epidemiological studies have demonstrated a
correlation between dietary Magnesium intake with a
decrease in the likelihood of Stroke, Cardiovascular
mortality, and enhanced Neurological functioning in
Stroke patients after discharge.[*l

The precise  pathophysiological  mechanism
underlying the relationship between low Serum
Magnesium levels and poststroke impairment is still
not fully understood. Nevertheless, the complete
demonstration of Magnesium's potential as a
neuroprotective drug in cases of Acute Ischemic
Stroke was established. Researchers put out multiple
hypotheses.[*4 Initially, Serum Magnesium can
function as a Biomarker for certain pre-Stroke
pathological conditions that significantly impact the
prognosis, such as Hypertension, Hyperglycemia,
and severe Renal insufficiency. These are recognized

risk factors that influence the prognosis and mortality
of Stroke.[*]

Additionally, a lack of Magnesium can cause the
inflammatory system to become active, potentially by
activating NF-kB. This activation can lead to the
creation of pro-inflammatory phenotypes, resulting
in damage and dysfunction of the vascular
endothelium. This, in turn, leads to the formation and
progression of atherosclerotic lesions, which then
triggers vascular calcification alongside encourages
the buildup of lipids in wvascular plaques.l®!
Furthermore, there is a direct correlation between
Magnesium deficiency and the occurrence of
Thrombosis, as platelet activation serves as the
underlying cause of Thrombosis. Serum Magnesium
can stimulate the elimination of platelet inhibitor
pgi230 while enhancing the breakdown of
Hypervascular Hemophilia factors (prethrombotic
glycoprotein), thus preventing platelet adhesion as
well as aggregation.[*”]

Prior research has demonstrated that decreased levels
of Magnesium have a notable impact on platelet-
dependent Thrombosis in individuals diagnosed with
stable Coronary heart disease. Additionally, a
deficiency in Magnesium can heighten oxidative
stress as well as chronic inflammation, both of which
are significant factors in the aging of the brain and the
decrease of cognitive function. This can ultimately
result in compromised survival and hindered
functional recovery.[8!

This study had multiple limitations. It is possible that
there are residual confounders present in this present
observational study. Thus, we are unable to establish
a definitive cause-and-effect connection between
Magnesium with outcomes. Furthermore, we only
possess a solitary Serum Magnesium measurement
taken at the beginning of the study, with no
subsequent measurements taken to track changes
over time. Consequently, we are unable to assess the
impact of fluctuating levels of Serum Magnesium on
negative outcomes of stroke. This information could
offer useful insights into the underlying mechanisms
of these correlations. Diuretic therapy for
Hypertension can lead to a decrease in the
concentration of Serum Magnesium.19 Furthermore,
the absence of information regarding nutrients or
dietary components associated with  Serum
Magnesium concentration is likely to result in an
underestimated correlation.

CONCLUSION

To summarize, the current investigation indicated
that a higher level of Serum Magnesium was linked
to a reduced likelihood of having a National Institutes
of Health Stroke Scale (NIHSS) score more than 10
in individuals with Acute Ischemic Stroke.
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