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Abstract

Background: The proportion of myocardial infarction
hospitalization has increased in recent years. Most
common cause of death in MI is arrhythmia — VF.
Magnesium has been associated with pathogenesis of
myocardial infarction. The cardiological consequence of
magnesium deficiency include multifocal necrosis with
calcium accumulation in mitochondria in a pattern
reminiscent of myocardial ischemia and catecholamine
induced cardiomyopathy, atherogenesis and increased
tendency to platelet aggregation, coronary vascular
resistance, peripheral vascular resistance, repolarisation
abnormalities and ventricular tachyarrhythmias
Objective: To know the relation between level of serum
magnesium and arrhythmia in patients with acute
myocardial infarction who are presenting within 12 hours

of onset.

Method: By using prospective observational study 100
patients of acute myocardial infarction admitted to SRI
Ramakrishna Hospital, Coimbatore over period of 12
months between Dec. 2020 to Dec. 2021patient selected
in simple random method.

Results: With help of the study we found that there is
significant association between magnesium levels and
arrhythmia.

Conclusion: Patient with low magnesium levels in acute
myocardial infarction are more prone to get arrhythmias.
So careful monitoring of magnesium and correction of
magnesium level to be done if found deficit.

Keywords:
Arrythmia.

Myocardial ~ Infarction,  Magnesium,
Introduction

Acute myocardial infarctions (AMIs) are a subset of the
acute coronary syndrome (ACS), a grouping that also

includes unstable angina (UA), AMI with or without ST
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elevation, and other conditions. A typical rise and fall in
the level of biochemical markers of myocardial necrosis
along with at least one of the following—ischemic
symptoms, EKG changes—confirms the diagnosis of
AML.'The proportion of acute myocardial infarction
(AMI) hospitalizations involving young patients has
grown over the past 20 years, most noticeably among
women. This pattern coincides with an increase in
cardio-vascular risk factors among young patients
hospitalized with acute myocardial infarction, such as
hypertension and diabetes mellitus.?

Myocardial perfusion is reduced to a level sufficient to
result in cell necrosis, which leads to an AMI. This is
most commonly caused by the formation of a thrombus
in a coronary artery. An atherosclerotic plaque rupture or
fissure is what triggers the inciting event, exposing the
blood to thrombogenic lipids and activating platelet and
clotting factors. The coronary plaques that are most
likely to rupture have a thick fibrous cap and a rich lipid
core. Other uncommon causes of a myocardial infarct
include cocaine use, coronary artery dissection,
hypotension, anemia, and coronary artery embolism
from a valvular vegetation or intracardiac thrombi.?
Three categories can be used to categories risk factors
for MI: Age, gender, and family history are non-
modifiable risk factors. Modifiable risk factors include
alcohol, smoking, restricted physical activity,
uncontrolled hypertension, diabetes, and dyslipidemias.
Emerging risk factors include C-reactive protein (CRP),
(CAQ),

homocysteine, lipoprotein(a), and small, dense (LDL).

fibrinogen, coronary artery calcification
The major risk factors were used by the Framingham
Heart Study to develop a coronary risk estimate that

calculated a person's 10-year cardiovascular risk.’
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The primary goal of AMI prevention is to lower the risk
factors that can be changed. Goals include making
lifestyle changes. Additionally, advised are drugs that
lower cholesterol and control blood pressure.®

Due to the involvement of a neural reflex pathway via
the thoracic and cervical nerves, patients with AMI
typically present with chest pain. It is a severe, visceral
pain that is frequently described as being heavy, tight,
crushing, and occasionally stabbing or burning. It
typically arises from the substernal region and may
extend to the corresponding dermatomes (C7-T4) that
supply afferent nerves to the same spinal cord segments
as the heart. The epigastric, shoulders, arms, back
(interscapular region), lower jaw, and neck are among
them. Acute myocardial infarction is better predicted by
radiation to both arms.®

Heart disease is the leading cause of death among adult
males. Ischemic heart disease, which was anticipated to
be the leading cause of death worldwide, killed more
than six million people in recent years.” A study showed
that men are more likely than women to suffer from acute
myocardial infarction (48 percent of cases were in the 50 to
59 age range, and 76 percent of the cases were male). Heart
disease risk factors for coronary artery disease are both
numerous and non-modifiable. Many risk factors for the
development of coronary, peripheral, and cerebrovascular
disease have been identified through experimental animal
studies, epidemiological studies, and clinical interventional
trials. Risk factors have a multiplicative rather than an
additive effect.® Magnesium's role in cardiovascular disease
has drawn a lot of attention. Arrhythmias and
hypomagnesemia have a well-established connection.
Additionally, a number of researchers have identified a link

between a lack of magnesium and coronary artery disease.’
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Magnesium (atomic number 12, atomic mass 24.30 Da)
is @ member of the second group of the periodic table of
elements and is categorized as an alkaline earth metal.
Due to its high reactivity, magnesium frequently occurs
as the free cation Mg2+ in aqueous solution or as the
mineral component of a wide range of compounds, such
as chlorides, carbonates, and hydroxides, rather than in a
native metallic state. It has the same oxidation state as
calcium, which is 2+.°Magnesium (Mg2+) plays a
significant role in the human body. The second-most
abundant intracellular cation after potassium is
magnesium, which is the body's fourth-most abundant
cation.™ It functions as a cofactor for over 300 enzymes,
controlling a variety of fundamental functions including
muscle contraction, neuromuscular conduction, glycemic
control, myocardial contraction, and blood pressure.12
According to observational studies, high circulating
magnesium levels and magnesium intake is associated
with a modest reduction in the risk of cardiovascular
disease, including coronary heart disease.®**Still, it is
unclear what causes these associations. The other
potentially cardioprotective nutrients could explain the
inverse  relationship ~ between  magnesium  and
cardiovascular disease in foods high in magnesium or
the dietary habits of those who consume these foods.
Green leafy vegetables, legumes, nuts, seeds, avocados,
dark chocolate, whole grains, yogurt, and fish are some
foods high in magnesium. Magnesium intake from a
typical Western diet is thought to be frequently
insufficient.®

Many such studies have found a link between Mg and
the progression of coronary artery disease (CAD).
According to data from the National Health and
Nutrition Examination Survey Epidemiologic Follow-up

Study (NHANES), serum Mg levels were inversely

©2024, 1IIMACR

related to cardiovascular deaths and hospitalizations.*"*

The link between hypomagnesemia and arrhythmias is
well established. Numerous studies have found a link
between magnesium deficiency and coronary artery
disease.?’
Magnesium improves myocardial metabolism and
prevents calcium build-up and cell death. It improves
vascular tone, peripheral vascular resistance, afterload,
and cardiac output, as well as lowering cardiac
arrhythmias  and  improving lipid  metabolism.
Magnesium also improves endothelial function and
inhibits platelet function, including aggregation and
adhesion.* Myocardial magnesium concentrations were
found to be very low in patients who died suddenly from
ischemic heart disease.** The use of magnesium to
reduce infarct size has significant research and clinical
implications.”

Hypomagnesemia is a major risk factor for post-acute
MI complications. Several international studies have
found that the serum Mg level in cases of AMI is not
only low at admission but also continues to fall for days

281t is unclear, however,

after exposure of AMI.
whether the low cardiac content precedes or results from
the myocardial infarction. Acute myocardial infarction
(AMI) causes hypomagnesemia because magnesium
moves from extracellular to intracellular
compartments.** Several clinical studies have found a
decrease in serum magnesium concentrations during the
first 24 to 48 hours after a myocardial infarction.”> One
Dhaka study found that AMI has significantly lower
serum Mg and K levels than chronic IHD, and the drop
in serum Mg immediately after AMI may be due to
catecholamine-induced high FFA. It causes bindings and
precipitation of Mg into the cells, resulting in a sudden

|46

decrease in total plasma Mg level.™ By means of pumps,
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carriers, and channels, magnesium modifies ion
transport. It interferes with sodium/potassium ATPase
(NA+/K+ ATPase) and serum calcium function.

Causes of hypomagnesemia can be categorized into
genetic causes and acquired causes.” The acquired
causes can be attributed to decreased oral intake or Gl
absorption, increased renal loss, or redistribution
triggered by severe illness.”® Several medications are
also known to influence serum magnesium levels by
different mechanisms.**“® Several dietary surveys have
shown that people in North America and Europe
consume less than recommended daily allowance (RDA)
for magnesium as a result of food processing and the use
of poor soil for agriculture.”**** Hypomagnesemia can
also occur in times of prolonged fasting, total parenteral
nutrition, or prolonged nasogastric  suctioning.*
Impaired gastro-intestinal absorption of magnesium can
be caused by a number of factors including chronic
diarrhoea, pancreatic insufficiency, celiac disease,
chronic alcoholism, inflammatory bowel diseases, and
short gut syndrome.*
Additionally, it has been  discovered that
hypomagnesaemia raises the possibility of complications
and cerebrovascular events. When the endothelium was
intact, Szabo et al. discovered that a slight reduction in
extracellular magnesium from 1.2 to 0.8 mM caused a
sustained relaxation; however, when the endothelium
was disrupted, the slight magnesium reduction caused an
increase in vascular tone. Magnesium modifies smooth
muscle tone indirectly, rather than directly, by
modulating an endothelium-derived relaxing factor, and
that magnesium deficiency appears to promote

endothelial dysfunction and, consequently,

atherosclerosis.”

©2024, 1IIMACR

Symptoms of magnesium deficiency can be nonspecific
and usually overlap with symptoms of other electrolyte
imbalances. The severity of symptoms and signs
depends on the degree of magnesium depletion and rate
of magnesium decline. The symptoms usually occur
when serum magnesium levels fall below 0.5 mmol/L
(1.2 mg/dL).® The
hypomagnesemia may affect every system including

clinical manifestations of

neuromuscular, cardiovascular, renal, and

gastrointestinal systems.*®’

Recent studies show that patients with AMI have lower
intracellular magnesium levels. Since magnesium is
primarily an intracellular ion and less than 1% of the total
body's magnesium is found in the intravascular
compartment, serum measured values do not adequately
reflect this deficiency.* Additionally, no discernible
change in serum magnesium was found in some studies.
The importance of magnesium in cardiac disease has been
discussed in a number of reviews over the past ten years.
However, most doctors do not fully understand the
qualitative and gquantitative contributions of magnesium.
There are two important issues that clinicians should
deal with when treating young women with AMI. The
strategy of urgent care, which includes percutaneous
coronary intervention, comes first (PCI). According to
Nakashima et al., among 130 women with AMI who
were 50 years of age, atherosclerotic plaque was
discovered in 55 patients (42%), and spontaneous
coronary artery dissection was discovered in 45 patients
(35%)." Both of these etiology require different
When

atherosclerotic plaque, PCI may be advised; however,

approaches to treatment. a patient has
when a patient has spontaneous coronary artery
dissection, conservative therapy may be used first,

followed by PCI. Therefore, coronary angiography and
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intravascular ultrasound should be used to thoroughly
assess the target lesion.

Metallic coronary stents should be implanted as
infrequently as possible during PCI because they may
interfere with future surgical procedures or pregnancy in
the patient. An implanted bare-metal stent was used in
this specific instance. But compared to bare-metal stents,
second- or third-generation drug-eluting stents (DESS)
have produced better results, including lower rates of
stent thrombosis. A balloon-alone PCI strategy using a
balloon with a drug coating may be the best course of
action (DCB). Due to the fact that DCB leaves no
metallic mesh, non-stent-based local drug delivery was
investigated.®?In addition to leaving no metallic mesh,
DCBs have many advantages over DESs, including
ensuring homogeneous drug distribution, encouraging
positive vessel remodelling, and possibly necessitating a
shorter course of dual antiplatelet therapy.

Magnesium intravenously has pharmacological effects
that have been found to be helpful in arrhythmia. The
aggregation of thrombosis may be reduced by
magnesium and potassium therapy. Magnesium also
relaxes the blood vessels and enhances muscle
contraction. Magnesium therapy for patients with
ischaemic heart disease significantly lowers the risk of
AM -related mortality.®®

Altering dietary habits to include more magnesium-rich
foods, putting magnesium in community water supplies,
fortifying foods with  magnesium, and oral
supplementation are all ways to increase magnesium as a
potential way to lower sudden cardiac death. The
effectiveness of magnesium supplementation as a
primary preventive measure for sudden cardiac death
needs to be further investigated in prospective, large-

scale studies.

Materials and Methods
Study Area: Sri Ramakrishna hospital
Study Population: Patients diagnosed of having acute
myocardial infarction, admitted to Sri Ramakrishna
hospital.
Study Design: Prospective observational study
Study Duration: 12 months (Dec2020- Dec2021)
Sample Size Calculation Formula

Zy.2” * p (1-p)

n= d2

Description
n = required samples sizes
Z= confidence level of 95%(standard value of 1.96)
p = Expected frequency of the factor under study — 6.6%
d = margin of error of 5%(standard value of 0.05)
1.962x 0.-66 (1 —0.066)
0.52

n=

n=295
Contingency
The sample is further increased by 5% to account for
contingencies such as non — responsive or recording
error
n + 5% =95 +5% = 99 samples
Round off: 100 samples
Sample Size: 100
Method of Collection of Data
After getting consent from the patient and fulfilling the
above criteria these patients data are collected and
documented
Inclusion Criteria
Patients who presented to the hospital within 12 hours of
onset of symptoms were included in the study. The
following criteria have been used to diagnose acute
myocardial infarction. The presence of any of the two

criteria has been considered:

©2024, 1IIMACR
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1. History of chest discomfort.

2. Changes in the ECG suggestive of acute myocardial
infarction

3. Rise of cardiac enzymes.

Exclusion Criteria

Patients with Hypokalaemia

Results and Analysis

The data collected were subjected to Statistical Analysis
using SPSS version 16. Descriptive Statistics, Frequency
analysis, One-way ANOVA and Independent Sample‘t’
tests were performed for appropriate variables. The
probability value, p was defined as 0.05 for all the
significance tests. A ‘p’ value less than 0.05 is
considered significant and a value less than 0.01 is
considered as highly significant. The results of the
Statistical analysis are presented in subsequent tables.

Table 1: Age wise Distribution of the Patients

Table 2: Gender wise Distribution of the Patients

Gender Frequency | Percent | Cumulative
Percent
Male 67 67.0 67.0
Female | 33 33.0 100.0
Total 100 100.0

Table 2: Shows the distribution of patients based on
gender. It can be depicted from the table that 67% of the

patients are male and 33% are female.

Genderwise distribution of the Patients

mMale = Female

Fig. 2: Gender wise distribution of the Patients

Table 3: Symptom wise Distribution of the Patients

Age in| Frequency | Percent | Cumulative
Years Percent
<60 29 29.0 29.0

60-70 25 25.0 54.0

>70 46 46.0 100.0

Total 100 100.0

Table 1: Presents the distribution of patients based on
age. It can be inferred from the table that 29% of the
patients are below 60 years of age, 25% are between 60

and 70 years and 46% are above 70 years of age.

Agewise Distribution of the Patients
=14] 46

40
30 2 25

20
10
0

Io. of Patients

m=60 me0-FO m =70

Fig. 1: Age wise distribution of the Patients

©2024, 1IIMACR

Symptoms | Frequency | Percent | Cumulative

Percent
Chest 100 100.0 100.0
Pain

Table 3: Shows that all the patients (100%) were
admitted due to Chest pain.

Symptom wise distribution of the patients

u No. of Patients

Fig. 3: Symptom wise distribution of the Patients
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Table 4: Distribution of the Patients based on other

symptoms

Other Frequency | Percent | Cumulative
Symptoms Percent
Sweating 42 42.0 42.0
Breathlessness | 38 38.0 80.0
Palpitation 11 11.0 91.0

No other |9 9.0 100.0
Symptom

Total 100 100.0

Table 4: Displays the other symptoms experienced by

the patients along with chest pain. It is clear from the
table that 42% of the patients had sweating, 38% had
Breathlessness, 11% had Palpitation and 9% did not

have any other symptom than chest pain.

Distribution of the patients based on other
symptoms

Frequency
38

0 10 20 30 40

B No other Symptom mPalpitation

® Breathlessness W Sweating

50

Fig. 4: Distribution of the Patients based on other

symptoms

Table 5: Distribution of the Patients based on their diet

Type  of | Frequency | Percent | Cumulative
Diet Percent
Vegetarian | 22 22.0 22.0

Mixed 78 78.0 100.0

Total 100 100.0

Table 5: Portrays the distribution of patients based on

diet followed by them. It can be inferred from the table

©2024, 1IIMACR

that 78% of the patients follow mixed diet and 22% are

vegetarians.

Distribution of Patients based on type of
Diet

Vegetarian - 22

0 20 40 60 80 100

Fig. 5: Distribution of the Patients based on type of diet

Table 6: Distribution of the Patients based on smoking

Habit
Smoking Frequency | Percent | Cumulative
Habit Percent
Yes 41 41.0 41.0
No 59 59.0 100.0
Total 100 100.0

Table 6: Displays the distribution of patients based on
their smoking habit. Majority of the patients (59%) are

non-smokers and the remaining 41% are smokers.

Smoking is a risk factor of Myocardial Infarction.

Distribution of Patients based on Smoking
Habit

IMo. of Patients

Yoz BIo

Fig. 6: Distribution of the Patients based on Smoking

Habit
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Table 7: Distribution of the Patients based on Family
history of Diseases

Family )

] Cumulative
History of | Frequency Percent

] Percent
Diseases
Yes 24 24.0 24.0
No 76 76.0 100.0
Total 100 100.0

Table 7: Shows the distribution of the patients based on
their family history for diseases such as HTN, IHD,
CVA and DM. Majority of the patients (76%) do not
have family history for such diseases and the remaining
24% show family history of diseases.

Distribution of Patients based on family
history of Disease

30 76
70
60
50
40
30 24
20
. W
0

Yes No

Fig. 7: Distribution of the Patients based on family
history of Disease
Table 8: Distribution of the Patients based on Obesity

Obesity | Frequency | Percent | Cumulative
Percent

Yes 32 32.0 32.0

No 68 68.0 100.0

Total 100 100.0

Table 8: Displays the distribution of patients based on
Obesity. Majority of the patients (68%) are not obese

and the remaining 32% are obese.

©2024, 1IIMACR

Distribution of Patients based on
Obesity

Fig. 8: Distribution of the Patients based on Obesity
Table 9: Distribution of the Patients based on presence
of Diabetes Mellitus

Presence of | Frequency | Percent | Cumulative
Diabetes Percent
Mellitus

Yes 40 40.0 40.0

No 60 60.0 100.0

Total 100 100.0

Table 9: Portrays the distribution of patients based on
prevalence of Diabetes Mellitus. It can be inferred from
the table that majority of the patients (60%) do not have
Diabetes Mellitus and the remaining 40% have Diabetes

mellitus.

Distribution of Patients based on presence
of Diabetes Mellitus

0 10 20 30 40 50 60 70

Fig. 9: Distribution of the Patients based on presence of

Diabetes mellitus
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Table 10: Distribution of the Patients based on presence
of Dyslipidaemia

Presence of | Frequency Percent | Cumulative Percent
Dyslipidaemia

Yes 17 17.0 17.0

No 83 83.0 100.0

Total 100 100.0

Table 10: Shows the distribution of patients based on
prevalence of Dyslipidaemia. It is clear from the table
that 83% of the patients do not have dyslipidaemia and
17% have dyslipidaemia.

Distribution of Patients based on presence of
Dyslipidemia

90
80
70
60
50

30
20

: .
0

Distribution of P atients based on presence of
Hypertension
70
60 55
50 47
40
30
20
1
0
Yas IMo

Fig. 11: Distribution of the Patients based on presence of
Hypertension
Table 12: Distribution of the Patients based on the

Fig. 10: Distribution of the Patients based on presence of
Dyslipidaemia
Tablell: Distribution of the Patients based on presence

of Hypertension

complication
Complication Frequency Percent | Cumulative Percent
SVT 7 7.0 7.0
Recovered
No 54 54.0 61.0
complication
VPCs 9 9.0 70.0
Deceased
VT Deceased 14 14.0 84.0
VPCs 8 8.0 92.0
Recovered
LVF 3 3.0 95.0
Recovered
Cardiogenic 5 5.0 100.0
Shock
Total 100 100.0

Presence of | Frequency | Percent | Cumulative
Hypertension Percent
Yes 42 42.0 42.0

No 58 58.0 100.0

Total 100 100.0

Table 11: Shows the distribution of patients based on
prevalence of Hypertension. It can be understood from
the table that majority of the patients (58%) do not have

hypertension and only 42% have Hypertension.

©2024, 1IIMACR

Table 12: Shows the distribution of the patients based on
the complication experienced by them. It is clear from
the table that 54% had no complication, 8% have
recovered from VPC, 3% have recovered from LVF, 5%
have recovered from cardiogenic shock and 7% have
recovered from SVT. However, 14% died of VT and 9%
died of VVPC.
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Distribution of patients based on
Complications
60

54
40
20 7 2 14 8 3 5
0 I - | —

Frequency

B 5VT Recovered
B VT Deceazed

m No Complication VPCs Died

BYPCs Recovered LVF Recovered

B Cardiogenic Shock

Fig.12: Distribution of the Patients based on

Complications

Table 13: Magnesium levels on Day 1 and Day 5

Magnesium N Minimum Maximum Mean Std. Deviation
level (mg/dL)

Day 1 100 1.22 2.59 1.86 0.370

Day 5 78 1.72 2.89 2.29 0.210

Magenesium levels on Day 1 and Day 2

2.5

[

15 1.5645

-

0.5

Day1 Day5

Fig. 13: Magnesium levels on Day 1 and Day 5

The mean Magnesium level in the 100 patients on Day 1
was 1.86 = 0.370 mg/dl as depicted in table 4.13.
Similarly, the magnesium level on Day 5 was observed
only in 78 patients and the mean was 2.294+0.210 mg/dL.
Table 14: Magnesium levels in patients with different

Complications on Day 1

ANOVA ‘F’
Deviation | Value

Complication N Mean Std.

(Significance

‘p’ value)
SVT 7 1.81 0.23 27.304
Recovered p<0.01
No 54 2.09 0.26 Highly

©2024, 1IIMACR

complication Significant
VPCs 9 1.39 0.07
Deceased

VT 14 1.34 0.09
Deceased

VPCs 8 1.78 0.26
Recovered

LVF 3 1.96 0.15
Recovered

Cardiogenic 5 1.86 0.26
Shock

Total 100 | 1.86 0.37

Magnesium levels on Day 1 based on
Complications
1.86
Cardiogenic Shock

LVFRecovered
VPCs Recovered
VT Died

1.96
178

1.34
1.39

VPCs Deceased 2.09

No Complication
DVL.

VT Deceased

e 1 15 2 25

1581

Fig.14: Magnesium levels in patients with different
Complications on Day 1

Table 14: Shows the Magnesium level on Day 1 in
patients based on the Complications seen in them. The
mean Mg level in SVT recovered patients was 1.81+0.23
mg/dL, in patients with no complication was 2.09+0.26
mg/dL, VPC recovered patients were 1.78+0.26, LVF
1.96+0.15 mg/dL and

Cardiogenic shock recovered patients were 1.86+0.26.

recovered patients were

Magnesium level was very low in the patients who died.
The mean MG level was 1.39+0.07 mg/dL in VPC
deceased patients on Day 1 and 1.34+0.09 mg/dL in
patients who died of VT. There is a highly significant
association between Magnesium level on day 1 and
Complications involved as depicted by the highly
significant ‘t’ value of 27.304 (p<0.01).
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Table 15: Magnesium levels in patients with different
Complications on Day 5

Complication N Mean Std. ANOVA ‘F
Deviation | Value

(Significance
‘p’ value)

SVT 7 2.15 0.18 90.628

Recovered p<0.01

No 54 2.35 0.19 Highly

complication Significant

VPCs 9 0.00 0.00

Deceased

VT 14 0.00 0.00

Deceased

VPCs 8 211 0.24

Recovered

LVF 3 2.24 0.08

Recovered

Cardiogenic 5 2.17 0.12

Shock

Total 100 | 1.82 0.93

the patients who died, Magnesium level on Day 5 could
not be recorded. There is a highly significant association
between Magnesium level on day 5 and Complications

involved as depicted by the highly significant ‘t” value

of 90.628 (p<0.01).

Table 16: Magnesium levels on Day 1 based on age

group

Age in| N Mean Std. ANOVA ‘F’ Value

years Deviation | (Significance ‘P’
value)

<60 29 1.90 0.42052 1.709

60-70 25 1.74 0.33032 p>0.05

>70 46 1.90 0.35050 Not Significant

Magnesiumlevels on Day 5 based on Complications
3 .
2.1586 2.3509 2.115 2.2467 2.178
25
2
1.5
1
0.5
0
SVT No ' VPCs LVF Cardiogenic
Recoverec Conll;]:icah'uns Recovered Recovered Shock

Fig.15: Magnesium levels in patients with different
Complications on Day 5

Table 15: Shows the Magnesium level on Day 5 in
patients based on the Complications seen in them. The
mean Mg level in SVT recovered patients was 2.15+0.18
mg/dL, in patients with no complication was 2.35+0.19
mg/dL, VPC recovered patients were 2.11+0.24, LVF
2.24+0.08 mg/dL and

Cardiogenic shock recovered patients were 2.17+£0.12. In

recovered patients were

©2024, 1IIMACR

Magnesium levels on Day 1 based on Age
group
2.5 —a
1.9003 1.7472 1.9063

2
1.5

1
0.5

0

<60 60-70 =70

Fig.16: Magnesium levels on Day 1 based on age group
Table 16: Displays the Magnesium levels in patients on
Day 1 based on age group. It is clear from the table that
the mean Mg level in patients below 60 years was
1.90+0.42052 mg/dL, for patients between 60 and 70
years of age was 1.74+0.33032 mg/dL and for patients
above 70 years it was 1.90+0.35050 mg/dL. The
minimum Magnesium level is seen in patients between
60 and 70 years of age. However, there is no significant
association between age and Magnesium level on Day 1
as depicted by the insignificant ‘F’ value of 1.709
(p>0.05).

Table 17: Magnesium levels on Day 5 based on age

group
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Agein | N Mean Std. ANOVA ‘F’ Value

years Deviation (Significance ‘p’
value)

<60 29 1.8903 0.90206 1.248

60-70 25 1.5712 1.00861 p>0.05

>70 46 1.9239 0.91486 Not Significant

Magnesium levels on Day 5 based on Age
group
3
2; 1.8903 5o 1 9939
1.5
1
0.5
0
<60 vyrs 60-70 yrs >70yrs

Fig.17: Magnesium levels on Day 5 based on age group
Table 17: Displays the Magnesium levels in patients on
Day 5 based on age group. It is clear from the table that
the mean Mg level in patients below 60 years was
1.89+0.90206 mg/dL, for patients between 60 and 70
years of age was 1.57+1.00861 mg/dL and for patients
above 70 years it was 1.92+0.91486 mg/dL. The
minimum Magnesium level is seen in patients between
60 and 70 years of age. However, there is no significant
association between age and Magnesium level on Day 5
as depicted by the insignificant ‘F’ value of 1.248
(p>0.05).

Table 18: Magnesium levels on Day 1 based on Gender

Gender N Mean Std. ‘v Value
Deviation (Significance ‘P’
value)
Male 67 1.87 0.38934 0.394
Female 33 1.84 0.33232 p>0.05

Not Significant

Table 18: Presents the mean Magnesium level on Day 1
in the patients based on their gender. There is no

significant association between gender and Magnesium

©2024, 1IIMACR

level on Day 1 as depicted by the insignificant ‘t’ value
of 0.394 (p>0.05). The mean Magnesium level on Day 1
was 1.87+0.38934 mg/dL in Male and 1.84+0.33232
mg/dL in Female. The Serum Magnesium level was little
lower in female than male on Day 1.

Magnesium level on Day 1 based on
Gender

2.5

) 1.8751 1.8439
1.5
1
0.5
0

Mean
m Nale mFemale

Fig.18: Magnesium levels on Day 1 based on Gender

Table 19: Magnesium levels on Day 5 based on Gender

Gender N Mean Std. ‘t’ Value

Deviation (Significance ‘p’
value)
Male 67 1.85 0.93681 0.370
Female 33 177 0.95202 p>0.05

Not Significant

Table 19: Presents the mean Magnesium level on Day 5
in the patients based on their gender. There is no
significant association between gender and Magnesium
level on Day 5 as depicted by the insignificant ‘t’ value
of 0.370 (p>0.05). The mean Magnesium level on Day 5
was 1.85+0.93681 mg/dL in Male and 1.77+0.95202
mg/dL in Female. The Serum Magnesium level was little

lower in female than male on Day 5.
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Magnesium level on Day 5 based on gender
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Fig. 19: Magnesium levels on Day 5 based on Gender
Table 20: Mean and standard deviation of Sodium and

Potassium levels in patients

Parameters N Mean Std.
Deviation

Na+ level | 100 | 139.630 | 3.1258

(mEg/L)

K+ level | 100 | 4.41 0.43

(mEg/L)

Table 20: Shows the Sodium and Potassium level in
Patients in the study.

The average Sodium level was 139.630+£3.1258 mEq/L
and average Potassium level was 4.41+0.43 mEq/L.
Table 21: Distribution of patients based on time of

presentation to Hospital

Time of | Frequency | Percent | Cumulative
Presentation Percent

in hrs

0-3 31 31.0 31.0

3-6 32 32.0 63.0

>6 37 37.0 100.0

Total 100 100.0

©2024, 1IIMACR

Distribution of patients based on time of
presentation to Hospital

103hrs m3-6hrs m>6hrs

Fig. 20: Distribution of patients based on time of
presentation to Hospital

Table 21: Portrays the distribution of patients based on
their time of presentation to the Hospital. It can be
understood from the table that 31% of the patients have
been presented within 3 hours of onset of chest pain,
32% were presented between 3 and 6 hours of onset of
chest pain and the remaining 37% were presented only
after 6 hours of chest pain.

Table 22: Distribution of patients based on type of Ml

Type of MI | Frequency | Percent | Cumulative
Percent
AWMI 45 45.0 45.0
ASMI 28 28.0 73.0
IWMI 27 27.0 100.0
Total 100 100.0

Distribution of patients based on type of MI
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Fig. 21: Distribution of patients based on type of Ml
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Table 22: Displays the distribution of patients based on
the type of Myocardial Infarction. It is clear from the
table that 45% of the patients have Anterior Wall
28%
Myocardial Infarction and 27% have Inferior Wall

Myocardial  Infarction, have  Anteroseptal

Myocardial Infarction.
Table 23: Magnesium level on Day 1 based on type of
MlI

Table 24: Magnesium level on Day 5 based on type of
Ml

Type of | Magnesium level on Day 5 ANOVA ‘F
Ml (mg/dl) Value
N Mean Std. (Significance
Deviation ‘p’ value)

AWMI 45 1.83 0.94606 0.009

ASMI 28 1.83 0.99210 p>0.05

IWMI 27 1.80 0.90029 Not Significant
Total 100

Type of | Magnesium level on Day 1 ANOVA ‘F’
Ml (mg/dl) Value

N Mean Std. (Significance ‘p’

Deviation value)

AWMI 45 1.88 0.35626 0.729
ASMI 28 1.90 0.41495 p>0.05
WMl | 27 1.79 0.34675 Not Significant
Total 100

Table 23: Presents the Magnesium level in patients on
Day 1 based on the type of MI. There is no significant
association between type of MI and Serum Magnesium
level on Day 1 as depicted by the insignificant ‘F’ value
of 0.729 (p>0.05). The Mean Magnesium level on Day 1
for patients with AWMI was 1.88+0.35626 mg/dL, for
patients with ASMI was 1.90+0.41495 mg/dL and for
patients with IWMI was 1.79+0.34675 mg/dL. The
Serum Magnesium level on Day 1 was low in patients
with IWMI in the study.

Magnesium level on Day 1 based on type of
MI

TWMI

asvi

AWMI

0 05 1 15 2 25

Fig. 22: Magnesium level on Day 1 based on type of Ml
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Table 24: Presents the Magnesium level in patients on
Day 5 based on the type of MI. There is no significant
association between type of MI and Serum Magnesium
level on Day 5 as depicted by the insignificant ‘F’ value
of 0.009 (p>0.05). The Mean Magnesium level on Day 5
for patients with AWMI was 1.83+0.94606 mg/dL, for
patients with ASMI was 1.83+0.99210 mg/dL and for
patients with IWMI was 1.80+0.90029 mg/dL. The
Serum Magnesium level on Day 5 was low in patients
with IWMI in the study.

Magnesium level on Day 5 based on type
of MI
3
2.5 1.834 1.8336 1.8048

2
1.5
1
0.5
0

AWMI ASMI TWMI

Fig. 23: Magnesium level on Day 5 based on type of Ml
Table 25: Distribution of patients based on presence of
Arrythmia

Presence  of | Frequency Percent | Cumulative Percent
Arrythmia

Yes 46 46.0 46.0

No 54 54.0 100.0

Total 100 100.0
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Table 25: Displays the distribution of patients based on
presence of Arrythmia in the study. It can be depicted
from the Table that 46% of the patients had irregular
heart beat and 54% did not have Arrythmia.

Distribution of patients based on presence
of Arrthymia

= Yes m No

Fig.24: Distribution of patients based on presence of
Arrythmia

Table 26: Magnesium level on Day 1 based on presence
of Arrythmia

Presence Magnesium level on Day 1 | ‘t’ Value
of (mg/dL) (Significance  ‘p’
Arrthymia | N Mean Std. value)
Deviation
Yes 46 1.59 0.29665 -8.882
No 54 2.09 0.26053 p<0.01
Highly
Significant

Table 26: Shows the Magnesium level on Day 1 of the
patients based on presence of Arrythmia. The mean
Magnesium level on Day 1 in Patients with Arrythmia
was 1.59+0.29665 mg/dL and for patients without
Arrythmia it was 2.09+0.26053 mg/dL. The serum
Magnesium level was low in the patients with Arrythmia
in the study. Also, there is a highly significant difference
in the Serum Magnesium level on Day 1 in patients with
and without Arrythmia as depicted by the highly
significant ‘t’ value of -8.882 (p<0.01).

©2024, 1IIMACR

Magnesium level on Day 1 based on
presence of Arrthymia

2.0909
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Fig. 25: Magnesium level on Day 1 based on presence of
Arrythmia
Table 27: Magnesium level on Day 5 based on presence

of Arrythmia
Presence Magnesium level on Day 1 ‘> Value
of (mg/dL) (Significance
Arrythmia | N Mean | Std. ‘p’ value)
Deviation
Yes 46 1.20 1.08233 -7.613
No p<0.01
54 | 235 0.19354 Highly
Significant

Table 27: Shows the Magnesium level on Day 5 of the
patients based on presence of Arrythmia. The mean
Magnesium level on Day 5 in Patients with Arrythmia
was 1.20+£1.08233 mg/dL and for patients without
Arrythmia it was 2.35+0.19354 mg/dL. The serum
Magnesium level on Day 5 was low in the patients with
Arrythmia in the study. Also, there is a highly significant
difference in the Serum Magnesium level on Day 5 in
patients with and without Arrythmia as depicted by the
highly significant ‘t’ value of -7.613 (p<0.01).
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Magnesium level on Day 5 based on

presence of Arrthymia
3
2.5 2.3509
2 1.2098
1.5
1
0.5
0
Yes No

Fig. 26: Magnesium level on Day 5 based on presence of
Arrythmia
Table 28: Distribution of patients based on mortality

Mortality Frequency Percent | Cumulative Percent
Yes 22 22.0 22.0

No 78 78.0 100.0

Total 100 100.0

Table 28: Displays the distribution of patients based on
mortality. It is clear from the Table that 22% have died
and 78% have recovered in the study.

Distribution of patients based on
Mortality

90
80
70
60
50
40
30 22
20
Cm

0

Yes No

Fig.27: Distribution of patients based on Mortality
Table 29: Magnesium level on Day 1 based on Mortality

Magnesium level on day I based on
Mortality
2.0078
v I
1.3577
Yes
0 0.5 1 1.5 2 2.5

Fig.28: Magnesium level on Day 1 based on Mortality

Table 29: Shows the Magnesium level on Day 1 of the
patients based on mortality. The mean Magnesium level
on Day 1 in patients who have died was 1.35+0.08679
mg/dL and for recovered was
2.0078+0.28261 mg/dL. The serum Magnesium level

was low in the patients who died. Also, there is a highly

patients  who

significant difference in the Serum Magnesium level on
Day 1 in patients who died and survived as depicted by
the highly significant ‘t” value of -10.615 (p<0.01).

Table 30: Magnesium level on Day 5 based on Mortality

Mortality N Mean Std. Deviation
Yes 22 0.0 0.0
No 78 2.2642 0.33269

Table 30: Shows the Magnesium level on Day 5 of the
patients based on mortality. The mean Magnesium level
on Day 5 in Patients who have died could not be
recorded and for recovered was
2.2642+0.33269 mg/dL.

Table 31: Distribution of patients based on Magnesium

patients who

levels on Day 1 and Day 5

Mortality | Magnesium level on Day 1 (mg/dL) ‘t’ Value
N Mean Std. Deviation (Significance
‘p’ value)
Yes 22 | 1.3577 | 0.08679 -10.615
No 78 2.0078 0.28261 p<0.01
Highly
Significant

©2024, 1IIMACR

Magnesium level (mg/dL) | Day 1 Day 5

<1.6 mg/dL 28 (28%) | 20 (20%)
1.6-2.5 mg/dL 61 (61%) | 61.0 (61%)
>2.5 mg/dL 11 (11%) | 19.0 (19%)
Total 100 100.0
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Table 31: Shows the distribution of patients based on
Magnesium levels on Day 1 and Day 5. 28% of the
patients had Serum Magnesium level below 1.6 mg/dL,
61% had Serum Magnesium level between 1.6 and 2.5
mg/dL and 11% had above 2.5 mg/dL on Day 1.
Similarly, on Day 5, 20% had below 1.6 mg/dL, 61%
had between 1.6 and 2.5 mg/dL and 19% had above 2.5
mg/dL.

Distribution of patients based on
Magnesium levels on Day 1 and Day 5

70

61 61
60
50
40
30 28
20 19

20 1
l ]

0

<1.6 mg/dL 1.6-2.5mg/dL >2.5mg/dL

=

EDayl mDay5

Fig.29: Distribution of patients based on Magnesium
levels on Day 1 and Day 5.

Discussion

Age: In the present study, 29% of the patients are below
60 years of age, 25% are between 60 and 70 years and
46% are above 70 years of age. Majority of the patients
were above 70 years of age which is in line with the
study by Shafiq et al **°.

Gender: 67% of the patients are male and 33% are
female in the present study. This correlates with the
study by Shafiq et al *® where the male was 61%.
Symptoms during Admission: All the patients (100%)
in the study were admitted to the Hospital due to Chest
pain. This result correlates with the study by Abdul et al
47 where 100% of the cases had Chest pain.

In addition, 42% of the patients had sweating, 38% had
Breathlessness, 11% had Palpitation and 9% did not

have any other symptom that chest pain. Similarly, in a

©2024, 1IIMACR

study by Abdul et al *’chest pain was associated with
sweating in 30 (60%) of patients. Chest pain was
associated with breathlessness in 32 (64%) the patients.
Palpitation associated with chest pain was present in 25
patients (50%).

Diet: 78% of the patients follow mixed diet and 22% are
vegetarians in the present study.

Risk Factors: Majority of the patients (59%) are non-
smokers and the remaining 41% are smokers. Majority
of the patients (76%) do not have family history for such
diseases and the remaining 24% show family history of
diseases such as HTN, IHD, CVA and DM. Majority of
the patients (68%) are not obese and the remaining 32%
are obese. Majority of the patients (60%) do not have
Diabetes Mellitus and the remaining 40% have Diabetes
mellitus. 83% of the patients do not have dyslipidaemia
and 17% have dyslipidaemia. Majority of the patients
(58%) do not have hypertension and only 42% have
Hypertension. These findings correlates well with the
study by Adbul et al **.

Complication: 54%recovered, 8% have recovered from
VPC, 3% have recovered from LVF, 5% have recovered
from Cardiogenic shock and 7% have recovered from
SVT. However, 14% died of VT and 9% died of VPC.
Magnesium Levels: The mean Magnesium level in the
100 patients on Day 1 was 1.86 = 0.370 mg/dl.
Similarly, the magnesium level was observed only in 78
patients and the mean was 2.29+0.210 mg/dL.
Magnesium Level and Complication: The mean Mg
level in SVT recovered patients was 1.81+0.23 mg/dL,
in the recovered patients was 2.09+0.26 mg/dL, VPC
recovered patients were 1.78+0.26, LVF recovered
patients were 1.96+0.15 mg/dL and Cardiogenic shock
recovered patients were 1.86+0.26. Magnesium level

was very low in the patients who died. The mean MG
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level was 1.39+0.07 mg/dL in VPC deceased patients on
Day 1 and 1.34+0.09 mg/dL in patients who died of VT.
There is a highly significant association between
Magnesium level and Complications involved as
depicted by the highly significant ‘t’ value of 27.304
(p<0.01).

Magnesium level and Age

The mean Mg level in patients below 60 years was
1.90+0.42052 mg/dL, for patients between 60 and 70
years of age was 1.74+0.33032 mg/dL and for patients
above 70 years it was 1.90+0.35050 mg/dL. The
minimum Magnesium level is seen in patients between
60 and 70 years of age. However, there is no significant
association between age and Magnesium level on Day 1
as depicted by the insignificant ‘F’ value of 1.709
(p>0.05).

Magnesium level and Gender: There is no significant
association between gender and Magnesium level on
Day 1 as depicted by the insignificant ‘t” value of 0.394
(p>0.05). The mean Magnesium level on Day 1 was
1.87+0.38934 mg/dL in Male and 1.84+0.33232 mg/dL
in Female. Similarly, There is no significant association
between gender and Magnesium level on Day 5 as
depicted by the insignificant ‘t” value of 0.370 (p>0.05).
The mean Magnesium level on Day 5 was 1.85+0.93681
mg/dL in Male and 1.77+0.95202 mg/dL in Female. The
Serum Magnesium level was little lower in female than
male on Day 1 as well as Day 5. This is well correlated
with the study by Shafiq et al **Where the female
patients had low Mg level.

Sodium and Potassium Levels: The average Sodium
139.630+3.1258 mEg/L and
Potassium level was 4.41+0.43 mEq/L.

level was average

©2024, 1IIMACR

Time of Presentation: 31% of the patients have been
presented within 3 hours of onset of chest pain, 32%
were presented between 3 and 6 hours of onset of chest
pain and the remaining 37% were presented only after 6
hours of chest pain. This is in line with the findings of
Abdul et al **" Where 54% of the cases were admitted
within 6 hours.

Distribution of Magnesium level: 28% of the patients
had Serum Magnesium level below 1.6 mg/dL, 61% had
Serum Magnesium level between 1.6 and 2.5 mg/dL and
11% had above 2.5 mg/dL on Day 1. Similarly, on Day
5, 20% had below 1.6 mg/dL, 61% had between 1.6 and
2.5 mg/dL and 19% had above 2.5 mg/dL.

Conclusion

The present study was conducted with 100 patients and
the results imply that Magnesium levels play major role
in Mortality rate in acute MI. It is also a deciding factor
in arrythmias. Low Magnesium levels are to be
considered very serious as per the present study. It can
be concluded that routine investigation of Serum
Magnesium should be done in all cases presented with
MI. In addition, continuous cardiac monitoring should
be undertaken for every patient with acute MI
immediately after admission into CCU to identify any
cardiac arrhythmia early so that definite treatment and
preventive measures can be taken promptly.

References

1. Boateng, Stephen; Sanborn, Timothy (2013). Acute

myocardial infarction. Disease-a-Month, 59(3), 83—

96. doi:10.1016/j.disamonth.2012.12.004

2. Arora S, Stouffer GA, Kucharska-Newton AM, et al.
Twenty year trends and sex differences in young
adults hospitalized with acute myocardial infarction.
The ARIC Community Surveillance  Study.

Circulation 139: 1047-1056, 2019.

212

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

3.

Wright S, Anderson J, Adams C, et al. ACCF/AHA
Focused Update of the Guidelines for the
With  Unstable
Angina/Non-ST-Elevation Myocardial
(Updating the 2007 Guideline). A report of the

American

Management  of  Patients

Infarction
College of Cardiology
Foundation/American Heart Association Task Force
on Practice Guidelines. Circulation 2011;123:2022—
2060.

Smith Jr SC, Allen J, Blair SN, et al. AHA/ACC
guidelines for secondary prevention for patients with
coronary and other atherosclerotic vascular disease:
2006 update endorsed by the National Heart, Lung,
and Blood Institute. J Am Coll
Cardiol2006;47:2130-2139.

Smith Jr SC, Feldman TE, Hirshfeld JW Jr, et al.
ACC/AHA/SCA1 2005 guideline
percutaneous coronary intervention: a report of the

update for

American College of Cardiology/American Heart
Association Task Force on Practice Guidelines
(ACC/AHA/SCAI Writing Committee to Update the
2001 Coronary
Intervention). Circulation 2006;113(7):e166-€286.

Antman EM, Cohen M, Bernink PJ, et al. The TIMI

risk score for unstable angina/non-ST elevation M.

Guidelines for  Percutaneous

a method for prognostication and therapeutic
decision making. J Am Med Assoc 2000;284:835—
842

Moran, A. E., Forouzanfar, M. H., Roth, G. A.,
Mensah, G. A., Ezzati, M.,
&Naghavi, M. (2014). The global
ischemic heart disease in 1990 and 2010: the Global
Burden of Disease 2010 study. Circulation, 129(14),

1493-1501.

Flaxman, A.,

burden of

©2024, 1IIMACR

8.

10.

11.

12.

13.

14.

15.

Bunton, R. W. (1983). Value of serum magnesium
estimation in diagnosing myocardial infarction and
predicting dysrhythmias after coronary artery bypass
grafting. Thorax, 38(12), 946-950.

Jeremias, A., Bertschat, F. L., Ising, H., & Jeremias,
E. (2000). Possible correlation between decrease of
ionized magnesium and calcium in blood to patient
outcome after acute myocardial infarction. Journal
of Clinical and Basic Cardiology, 3(2), 123-128.
Fiorentini D, Cappadone C, Farruggia G, Prata C.
Magnesium: biochemistry, nutrition, detection, and
social impact of diseases linked to its deficiency.
Nutrients. 2021 Mar 30;13(4):1136.

Al Alawi AM, Majoni SW, Falhammar H.
Magnesium and human health: perspectives and
research  directions. International
endocrinology. 2018 Apr 16;2018.

J. Bertinato, C. Wu Xiao, W. M. Ratnayake et al.,

journal  of

“Lower serum magnesium concentration is
associated with diabetes, insulin resistance, and
obesity in South Asian and white Canadian women
but not men,” Food & Nutrition Research, vol. 59,
no. 1, article 25974, 2015.

U. Grober, J. Schmidt, and K. Kisters, “Magnesium
in prevention and therapy,” Nutrients, vol. 7, no. 9,
pp. 8199-8226, 2015.

M. F. Ryan, “The role of magnesium in clinical
biochemistry: an overview,” Annals of Clinical
Biochemistry: International Journal of Laboratory
Medicine, vol. 28, no. 1, pp. 19-26, 1991.

Volpe SL. Magnesium, the metabolic syndrome,
insulin resistance, and type 2 diabetes mellitus. Crit

Rev Food Sci Nutr. 2008; 48:293-300.

213

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kolte D, Vijayaraghavan K, Khera S, Sica DA,
Frishman WH. Role of magnesium in cardiovascular
diseases. Cardiol Rev. 2014; 22:182-92.

J. H. F. de Baaij, J. G. J. Hoenderop, and R. J. M.
Bindels, “Magnesium in man: implications for
health and disease,” Physiological Reviews, vol. 95,
no.1, pp. 1-46, 2015.

C. Bergman, D. Gray-Scott, J. J. Chen, and S.
Meacham, “What is next for the dietary reference
intakes for bone metabolism related nutrients beyond
calcium: phosphorus, magnesium, vitamin D, and
fluoride?,” Critical Reviews in Food Science and
Nutrition, vol. 49, no. 2, pp. 136-144, 2009.

Esen F, Telci L. Magnesium in ICU: sine qua non.
In: Vincent J-L, editor. Yearbook of Intensive Care
and Emergency Medicine 2008 Springer-Verlag
Berlin Heidelberg 2008. p. 491-501.

JA. Endothelial
implications in atherosclerosis. Clin Sci (Lond).
2012; 122:397-407.

ZheltovaAA, Kharitonova MV, lezhitsa IN, Spasov
AA. Magnesium deficiency and oxidative stress: an
update. Biomedicine (Taipei). 2016; 6:20.

Cunha AR, D'EI-Rei J, Medeiros F, Umbelino B,
Oigman W, Touyz RM, et al. Oral magnesium

Maier cells and magnesium:

supplementation improves endothelial function and
attenuates subclinical atherosclerosis in thiazide-treated
hypertensive women. J Hypertens. 2017; 35:89-97.

Shechter M, Sharir M, Labrador MJ, Forrester J,
Silver B, Bairey Merz CN. Oral magnesium therapy
improves endothelial function in patients with

coronary disease. Circulation.
2000;102:2353-8.
Zhang X, Li Y, Del Gobbo LC, Rosanoff A, Wang J,

Zhang W, et al. Effects of

artery

magnesium

©2024, 1IIMACR

25.

26.

27.

28.

29.

30.

supplementation on blood pressure: a meta-analysis
of randomized double-blind placebo-controlled
trials. Hypertension. 2016;68:324-33.

Dibaba DT, Xun P, Song Y, Rosanoff A, Shechter
M, He K. The effect of magnesium supplementation
on blood pressure in individuals with insulin
resistance, prediabetes, or noncommunicable chronic
diseases: a meta-analysis of randomized controlled
trials. Am J Clin Nutr. 2017;106:921-9.
H, Garg R. Effect of

supplementation on type 2 diabetes associated

Verma magnesium
cardiovascular risk factors: a systematic review and
meta-analysis.

J Hum Nutr Diet. 2017;30:621-33.

Joris PJ, Plat J, Bakker SJ, Mensink RP. Long-term
magnesium  supplementation improves arterial
stiffness in overweight and obese adults: results of a
randomized,  double-blind,
intervention trial. Am J Clin Nutr.2016;103:1260-6.
Song Y, He K, Levitan EB, Manson JE, Liu S.

Effects of oral magnesium supplementation on

placebo-controlled

glycaemic control in Type 2 diabetes: a meta-
analysis of randomized double-blind controlled
trials. Diabet Med. 2006;23:1050-6.
Simental-MendiaLE, Sahebkar A, Rodriguez-Moran
M, Guerrero-Romero F. A systematic review and
meta-analysis of randomized controlled trials on the
effects of magnesium supplementation on insulin
sensitivity and glucose control. Pharmacol Res.
2016;111:272-82.

Lee HY, Ghimire S, Kim EY. Magnesium
supplementation reduces postoperative arrhythmias
after cardiopulmonary bypass in pediatrics: a

metaanalysis of randomized controlled trials.

PediatrCardiol. 2013;34:1396—403.

214

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

31.

32.

33.

34.

35.

36.

37.

Shiga T, Wajima Z, Inoue T, Ogawa R. Magnesium
prophylaxis for arrhythmias after cardiac surgery: a
meta-analysis of randomized controlled ftrials.
Am J Med. 2004;117:325-33.

Del Gobbo LC, Imamura F, Wu JH, de Oliveira Otto
MC, Chiuve SE, Mozaffarian D. Circulating and
dietary magnesium and risk of cardiovascular
disease: a systematic review and meta-analysis of
prospective studies. Am J Clin Nutr. 2013; 98:160-
73.

Fang X, Liang C, Li M, Montgomery S, Fall K,
Aaseth J, et al. Dose-response relationship between
dietary magnesium intake and cardiovascular
mortality: a systematic review and dose-based meta-
regression analysis of prospective studies. J Trace
Elem Med Biol. 2016;38:64—73.

Larsson, S.C., Burgess, S. and Michaélsson, K.,
2018. Serum magnesium levels and risk of coronary
artery disease: Mendelian
BMC medicine, 16(1), pp.1-7.

W. Jahnen-Dechentand M. Ketteler, “Magnesium

randomisation study.

basics,” Clinical Kidney Journal, vol. 5, Supplement
1, pp. i3-i14, 2012.

J. Olza, J. Aranceta-Bartrina, M. Gonzalez-Gross et
al., “Reported dietary intake, disparity between the
reported consumption and the level needed for
adequacy and food sources of calcium, phosphorus,
magnesium and vitamin D in the
population: findings from the ANIBES study
T,”Nutrients, vol. 9, no. 2, 2017.

Gartside PS, Glueck CJ (1995) The important role of

modifiable dietary and behavioral characteristics in

Spanish

the causation and prevention of coronary heart

disease hospitalization and mortality: the prospective

©2024, 1IIMACR

38.

39.

40.

41.

42.

43.

44,

45.

46.

NHANES | follow-up study. J Am Coll Nutr 14: 71—
79.

Ford ES (1999) Serum magnesium and ischaemic
heart disease: findings from a national sample of US
adults. Int J Epidemiol 28: 645-651.

Ebel, H., Gunther, T. (1983). Role of Magnesium in
Cardiac Disease J. Clin. Chem. Clin. Bipchem, 21:
249-265.

Whang, R., Chrysant, S., Dillard, B., Smith, W., &
(1982).
1,000
hypertensive patients. Journal of the American
College of Nutrition, 1(4), 317-322.

Antman, E. M. (1995). Magnesium in acute MI:
timing is critical. Circulation, 92(9), 2367-2372.
Hussain, Z., Tanvir, Z. H., & Ahmad, A. (2010).
Acute myocardial
Medical Journal, 17(02), 246-251.

Ahmad, A., Tanvir, Z.H., Hussain, Z. (2010). Acute

myocardial

Fryer, A. Hypomagnesemia  and

hypokalemia in treated  ambulatory

infarction. The Professional

infarction; Serum magnesium and
electrolyte levels at presentation in emergency
department. Professional Med J. 17(2): 246-251.
E.M. (1996).
myocardial infarction: Overview of the available
evidence. Is heart J. 132: 487-494?

Abraham, A., Shaoul, R., Shimonovitz, S. (1980).

Serum magnesium levels in Acute Medical and

Autman, Magnesium in acute

Surgical Conditions. Biochemical Medicine. 24: 21

Choudhury, M. B. K., Rahman, M. S., Hassan, M.
M., Begum, R., Hoque, N., Akhtaruzzaman, M., &
Chowdhury, A. N. (2011). Comparison of serum
magnesium and potassium in acute myocardial
infarction and chronic ischemic heart disease. Journal of
Dhaka National Medical College & Hospital, 17(1), 33-

36.

215

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

47.

48.

49.

50.

51.

52.

53.

54.

55.

D. H. H. M. Viering, J. H. F. de Baaij, S. B. Walsh,
R. Kleta, and D. Bockenhauer, “Genetic causes of
hypomagnesemia, a clinical overview,” Pediatric
Nephrology, vol. 32, no. 7, pp. 1123-1135, 2017.

J. H. William and J. Danziger, ‘“Proton-pump
inhibitorinduced hypomagnesemia: current research
and proposed mechanisms,” World Journal of
Nephrology, vol. 5, no. 2, pp. 152-157, 2016.

J. W. Seo and T. J. Park, “Magnesium metabolism,”
Electrolyte Blood Pressure, vol. 6, no. 2, pp. 86-95,
2008.

P. C. Pham, P. A. Pham, S. V. Pham, P. T. Pham, P.
M. Pham, and P. T. Pham, “Hypomagnesemia: a
clinical perspective,” International Journal of
Nephrology and Renovascular Disease, vol. 7, pp.
219-230, 2014.

Eisenberg MJ. Magnesium deficiency and sudden
death. Am Heart J 1992;124:544-9.

Singh RB, Singh VP, Cameron EA. Magnesium in
atherosclerotic cardiovascular disease and sudden
death. Acta Cardiol1981;36:411-29.

Altura BM, Altura BT, Carella A, et al
Hypomagnesemia and vasoconstriction: possible
relationship to etiology of sudden death ischemic
heart disease and hypertensive vascular diseases.
Artery 1981;9:212-31.

Turlapaty PD, Altura BM. Magnesium deficiency
produces spasms of coronary arteries: relationship to
etiology of sudden death ischemic heart disease.
Science 1980;208:198-200.

AmighiJ, Sabeti S, Schlager O, et al. Low serum
magnesium predicts neurological events in patients

with advanced atherosclerosis. Stroke 2004;35:22—7.

©2024, 1IIMACR

56.

57.

58.

59.

60.

61.

62.

63.

W. Jahnen-Dechent and M. Ketteler, “Magnesium
basics,” Clinical Kidney Journal, vol. 5, Supplement
1, pp. i3-i14, 2012.

K. J. Martin, E. A. Gonzalez, and E. Slatopolsky,
“Clinical consequences and management of
hypomagnesemia,” Journal of American Society of
Nephrology, vol. 20, no. 11, pp. 2291-2295, 2009.
Z. S. Agus, “Hypomagnesemia,”Journal of the
American Society of Nephrology, vol. 10, no. 7, pp.
1616-1622, 1999.

S. De Marchi, E. Cecchin, A. Basile, A. Bertotti, R.
Nardini, and E. Bartoli, “Renal tubular dysfunction
in chronic alcohol abuse—effects of abstinence,” The
New England Journal of Medicine, vol. 329, no. 26,
pp. 1927-1934, 1993.

Haigney, M. C., Silver, B., Tanglao, E., Silverman,
H. S., Hill, J. D., Shapiro, E., ... & Schulman, S. P.
(1995).
magnesium and correlation with cardiac levels.
Circulation, 92(8), 2190-2197.

Nakashima T, Noguchi T, Haruta S, et al. Prognostic

Noninvasive measurement of tissue

impact of spontaneous coronary artery dissection in
young female patients with acute myocardial
infarction: A report from the Angina Pectoris-
Myocardial Infarction Multicenter Investigators in
Japan. Int J Cardiol 207: 341-348, 2016.

Yerasi C, Case BC, Forrestal BJ, et al. Drug-coated
balloon for de novo coronary artery disease. J Am
Coll Cardiol 75: 1061-1073, 2020.

GyamlaniG, Parikh C, Kulkarni AG. Benefits of
magnesium in acute myocardial infarction: timing is
crucial. Am Heart J. 2000;139(4):703.

. Reindl M, Reinstadler SJ, Feistritzer HJ, et al. Acute

myocardial infarction as a manifestation of systemic

216

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

65.

66.

67.

68.

69.

70.

71.

72.

vasculitis. Wien KlinWochenschr.
22):841-843
Haasenritter J, Stanze D, Widera G, et al. Does the

2016;128(21-

patient with chest pain have a coronary heart
disease? Diagnostic value of single symptoms and

signs--a meta-analysis. Croat Med J.
2012;53(5):432-441.
Liakos M, Parikh PB. Gender disparities in

presentation, management, and outcomes of acute

myocardial infarction. CurrCardiol
2018;20(8):64.
Aydin S, Aydin S.

myocardial biomarker. In: Patel VB, Preedy VR,

Rep.

Irisin concentrations as a

editors. Biomarkers in Cardiovascular Disease.
Dordrecht: Springer; 2016;489-504.

Aydin S, Aydin S, NesimiEren M, et al. The
cardiovascular system and the biochemistry of grafts
used in heart surgery. Springerplus. 2013;2(1):612.
Reddy K, Khalig A, Henning RJ. Recent advances in
the diagnosis and treatment of acute myocardial
infarction. World J Cardiol 2015; 7(5): 243-276
Available from: URL.: http://www.wjgnet.com/1949-
8462/full/v7/i5/243.htm DOl:
http://dx.doi.org/10.4330/wjc.v7.i5.243

Weil BR and Neelamegham S (2019) Selectins and
Immune Cells in Acute Myocardial Infarction and
Ventricular

Post-infarction Remodeling:

Pathophysiology and Novel Treatments. Front.

Immunol. 10:300. doi: 10.3389/fimmu.2019.00300
Cervellin G, Rastelli G. The clinics of acute

coronary Ann  Transl Med.
2016;4(10):191.
Wang JJ, Pahlm O, Warren JW, Sapp JL, Horacek

BM. Criteria for ECG detection of acute myocardial

syndrome.

©2024, 1IIMACR

73.

74.

75.

76.

77.

78.

79.

80.

ischemia:  sensitivity
Electrocardiol. 2018;51(6S):S12-S17

Dizon JM, Brener SJ, Maehara A, et al. Relationship

versus  specificity. J

between ST-segment resolution and anterior infarct

size after primary percutaneous coronary
intervention: analysis from the INFUSE-AMI trial.
Eur Heart J Acute Cardiovasc Care. 2014;3(1):78-
83.

Reimer KA, Lowe JE, Rasmussen MM, Jennings
RB. The wavefront phenomenon of ischemic cell
death. Myocardial infarct size vs duration of
coronary occlusion in dogs. Circulation 1977; 56:
786-794.

Hausenloy DJ, Yellon DM. Myocardial ischemia
reperfusion injury: a neglected therapeutic target. J
Clin Invest 2013; 123: 92-100.

Yellon DM, Hausenloy DJ. Myocardial reperfusion
injury. N Engl J Med 2007; 357: 1121-1135
Nagurney JT, Huang C, Heredia O, et al. The new
and old definitions of acute myocardial infarction: a
data-based Am ]
2008;26(5):523-531.

Thygesen K, Alpert JS, Jaffe AS, et al. Fourth
universal definition of myocardial infarction. Eur
Heart J. In press 2018.

Martin TN, Groenning BA, Murray HM, et al. ST-

segment deviation analysis of the admission 12-lead

comparison. Emerg Med.

electrocardiogram as an aid to early diagnosis of
acute myocardial infarction with a cardiac magnetic
resonance imaging gold standard. J Am Coll
Cardiol. 2007;50(11):1021-1028.

Feng QZ, Cheng LQ, Li YF.

deterioration of left ventricular function in a patient

Progressive

with a normal coronary angiogram. World J Cardiol.
2012;4(4):130-134.

217

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Danese E, Montagnana M. An historical approach to
the diagnostic biomarkers of acute coronary
syndrome. Ann Transl Med. 2016;4(10):19

Mythili S, Malathi N. Diagnostic markers of acute
myocardial infarction. Biomed Rep. 2015;3(6):743—
748

Avkiran M, Marber MS. Na(+)/H(+) exchange
inhibitors for cardioprotective therapy: progress,
problems and prospects. J Am Coll Cardiol 2002;
39: 747-53.

Fawcett W, Haxby E, Male D. Magnesium:
physiology and pharmacology. British journal of
anaesthesia 1999; 83(2):302-20.

Esen F, Telci L. Magnesium in ICU: sine qua non.
In: Vincent J-L, editor. Yearbook of Intensive Care
and Emergency Medicine 2008. Springer-Verlag
Berlin Heidelberg 2008. p. 491-501.

Burtis CA, Ashwood ER, Bruns DE. Tietz textbook
of clinical chemistry and molecular diagnostics-e-
book: Elsevier Health Sciences; 2012.

Lal L, Murmu H. Serum Magnesium in Patients with
Acute Myocardial infarction. International journal of
scientific study 2016; 4(3):167-9.

Frost FJ. Studies of minerals and cardiac health in
selected populations. Nutrients in Drinking Water.
WHO 2005;101.

W. Jahnen-Dechent and M. Ketteler, “Magnesium
basics,” Clinical Kidney Journal, vol. 5, Supplement
1, pp. i3-i14, 2012.

U. Grober, J. Schmidt, and K. Kisters, “Magnesium
in prevention and therapy,” Nutrients, vol. 7, no. 9,
pp. 8199-8226, 2015.

J. H. William and J. Danziger, “Proton-pump

inhibitor induced hypomagnesemia: current research

©2024, 1IIMACR

92.

93.

94.

95.

96.

97.

98.

99.

and proposed mechanisms,” World Journal of
Nephrology, vol. 5, no. 2, pp. 152-157, 2016.

J. H. F. de Baaij, J. G. J. Hoenderop, and R. J. M.
Bindels, “Magnesium in man: implications for
health and disease,” Physiological Reviews, vol. 95,
no. 1, pp. 1-46, 2015.

Institute of Medicine (US) Standing Committee on
the Scientific Evaluation of Dietary Reference
Intakes, Dietary Reference Intakes for Calcium,
Phosphorus, Magnesium, Vitamin D, and Fluoride,
National Academies Press, Washington, DC, USA,
1997.

K. J. Martin, E. A. Gonzalez, and E. Slatopolsky,
“Clinical consequences and management of
hypomagnesemia,” Journal of American Society of
Nephrology, vol. 20, no. 11, pp. 2291-2295, 2009.
D. H. H. M. Viering, J. H. F. de Baaij, S. B. Walsh,
R. Kleta, and D. Bockenhauer, “Genetic causes of

2

hypomagnesemia, a clinical overview,” Pediatric
Nephrology, vol. 32, no. 7, pp. 1123-1135, 2017.

M. F. Ryan, “The role of magnesium in clinical
biochemistry: an overview,” Annals of Clinical
Biochemistry: International Journal of Laboratory
Medicine, vol. 28, no. 1, pp. 19-26, 1991.

Ismail, A.A.A.; Ismail, Y.; Ismail, A.A. Chronic
magnesium deficiency and human disease; time for
reappraisal? QJM 2018, 111, 759-763.

Hughes, D. Chapter 49 Cultural Influences on
Medical Knowledge. In Handbook of the Philosophy
of Medicine; Schramme, T., Edwards, S., Eds.;
Springer: Dordrecht, The Netherlands, 2017; pp. 1-
18.

Pradelli, L.; Ghetti, G. A general model for the

estimation of societal costs of lost production and

218

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

informal care in Italy. Farmeconomia. Health Econ.
Ther. Pathw. 2017, 18, A365.

100. DiNicolantonio, J.J.; O’Keefe, J.H.; Wilson, W.
Subclinical magnesium deficiency: A principal
driver of cardiovascular disease and a public health
crisis. Open Heart 2018, 5, e000668.

101. Yang, W.; Dall, T.M.; Beronjia, K.; Lin, J.; Semilla,
A.P.; Chakrabarti, R.; Hogan, P.F.; Petersen, M.P.
Economic costs of diabetes in the U.S. in 2017.
Diabetes Care 2018, 41, 917-92.

102. Deuschl, G.; Beghi, E.; Fazekas, F.; Varga, T.;
Christoforidi, K.A.; Sipido, E.; Bassetti, C.L.; Vos,
T.; Feigin, V.L. The burden of neurological diseases
in Europe: An analysis for the Global Burden of
Disease Study 2017. Lancet Public Health 2020, 5,
eb51-e567.

103.Da Cunha, M.M.L.; Trepout, S.; Messaoudi, C.;
Wu, T.-D.; Ortega, R.; Guerquin-Kern, J.-L.; Marco,
S. Overview of chemical imaging methods to
address biological questions. Micron 2016, 84, 23—
36.

104. Rosique-Esteban, N.;
Hernandez-Alonso, P.; Salas-Salvad6, J. Dietary

Guasch-Ferré, M.;

Magnesium and Cardiovascular Disease: A Review
with Emphasis in Epidemiological Studies. Nutrients
2018, 10, 168.

105. Rosanoff, A. Magnesium and hypertension. Clin.
Calcium 2005, 15, 255-260.

106. Touyz, R.M.; Milne, F.J.; Reinach, S.G. Intracellular
Mg2+, Ca2+, Na2+ and K+ in platelets and
erythrocytes
Relation to blood pressure. Clin. Exp. Hypertens. Part
A Theory Pract. 1992, 14, 1189-1209.

107. Dickinson, H.O.; Nicolson, D.; Campbell, F.; Cook,
J.V.; Beyer, F.R.; Ford, G.A.; Mason, J. Magnesium

of essential hypertension patients:

©2024, 1IIMACR

supplementation for the management of primary
hypertension in adults. Cochrane Database Syst.
Rev. 2006, 2006, CD004640.

108. Kass, L.S.; Weekes, J.; Carpenter, L.W. Effect of
magnesium supplementation on blood pressure: A
meta-analysis. Eur. J. Clin. Nutr. 2012, 66, 411-418.

109. Fang, X.; Han, H.; Li, M.; Liang, C.; Fan, Z;
Aaseth, J.; He, J.; Montgomery, S.; Cao, Y. Dose-
Response Relationship between Dietary Magnesium
Intake and Risk of Type 2 Diabetes Mellitus: A
Systematic Review and Meta-Regression Analysis
of Prospective Cohort Studies. Nutrients 2016, 8,
739.

110. Dibaba, D.T.; Xun, P.; Song, Y.; Rosanoff, A,
Shechter, M.; He, K. The effect of magnesium
supplementation on blood pressure in individuals with
insulin resistance, prediabetes, or noncommunicable
chronic diseases: A meta-analysis of randomized
controlled trials. Am. J. Clin. Nutr. 2017, 106, 921—

929.
111. Del Gobbo, L.C.; Imamura, F.; Wu, J.H.Y.; Otto,
M.C.D.O.; Chiuve, S.E.; Mozaffarian, D.

Circulating and dietary magnesium and risk of
cardiovascular disease: A systematic review and
meta-analysis of prospective studies. Am. J. Clin.
Nutr. 2013, 98, 160-173.

112. Stepura, O.B.; Martynow, A.l. Magnesium orotate
in severe congestive heart failure (MACH). Int. J.
Cardiol. 2009, 131, 293-295.

113. Ibanez B, Heusch G, Ovize M, Van de Werf F.
Evolving therapies for myocardial
ischemia/reperfusion injury. J Am Coll Cardiol.
(2015) 65:1454 —71. doi: 10.1016/j.jacc.2015.02.032

114. Prabhu SD, Frangogiannis NG. The biological basis

for cardiac repair after myocardial infarction: from

o
i
N

LB R R R R ERNNERRNRERRERRERRERRERRNRRRRERERERRRERERERRERRERRERERRERERRERRERERRERRRERERERRERRERNRERERERERERRRRERERRERERRERERNERHNI] 9'.’0

[\
2



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

inflammation to fibrosis. Circ Res. (2016) 119:91-
112. doi: 10.1161/CIRCRESAHA.116.303577.

115. Frangogiannis NG. Regulation of the inflammatory
response in cardiac repair. Circ Res. (2012)
110:159-73. Doi: 10.1161 / CIRCRESAHA.
111.243162.

116. Jennings RB and Reimer KA: Factors involved in
salvaging ischemic myocardium: Effect of reperfusion
of arterial blood. Circulation 68: 125-136, 1983.

117. Cunningham KS and Gotlieb Al: The role of shear
stress in the pathogenesis of atherosclerosis. Lab
Invest 85: 9-23, 2005.

118. Libby P, Ridker PM and Maseri A: Inflammation
and atherosclerosis. Circulation 105: 1135-1143,
200.

119. Watanabe T, Tokunaga O, Fan JL and Shimokama
T: Atherosclerosis and macrophages. Acta PatholJpn
39: 473-486, 1989.

120. Virmani R, Kolodgie FD, Burke AP, Finn AV,
Gold HK, Tulenko TN, Wrenn SP and Narula J:
Atherosclerotic plague progression and vulnerability
to rupture: Angiogenesis as a source of intraplaque

ArteriosclerThrombVasc Biol 25:
2054-2061, 2005.

121.Butenas S, Undas A, Gissel MT, Szuldrzynski K,
Zmudka K and Mann KG: Factor Xla and tissue
factor activity in patients with coronary artery
disease. ThrombHaemost 99: 142-149, 2008.

122. Furie B and Furie BC: Mechanisms of thrombus
formation. N Engl J Med 359: 938-949, 2008.

123. Kawai C: Pathogenesis of acute myocardial infarction.

hemorrhage.

Novel regulatory systems of bioactive substances in the
vessel wall. Circulation 90: 1033-1043, 1994,
124. Dolci A and Panteghini M: The exciting story of

cardiac biomarkers: From retrospective detection to

©2024, 1IIMACR

gold diagnostic standard for acute myocardial
infarction and more. Clin Chim Acta 369: 179-187,
2006.

125. Ladenson JH: A personal history of markers of
myocyte injury (myocardial infarction). Clin Chim
Acta 381: 3-8, 2007.

126. Ruzich RS: Cardiac enzymes. How to use serial

confirm acute

infarction. Postgrad Med 92: 85-89, 92, 1992

127.Lee TH and Goldman L: Serum enzyme assays in

determinations  to myocardial

the diagnosis of acute myocardial infarction.
Recommendations based on a quantitative analysis.
Ann Intern Med 105: 221-233, 1986.

128. Imteyaz Ahmad M and Neera Sharma. Biomarkers
in acute myocardial infarction. J Clin Exp Cardiolog
3: 11, 2012.

129. Canto JG, Rogers WJ, Goldberg RJ, Peterson ED,
Wenger NK, Vaccarino V, Kiefe Cl, Frederick PD,
Sopko G, Zheng ZJ; NRMI

Association of age and sex with myocardial

Investigators.

infarction symptom presentation and in-hospital
mortality.  JAMA.  2012;307:813-822.  doi:
10.1001/jama.2012.199.

130. Khan NA, Daskalopoulou SS, Karp |, Eisenberg
MJ, Pelletier R, Tsadok MA, Dasgupta K, Norris
CM, Pilote L; GENESIS PRAXY Team. Sex
differences in acute coronary syndrome symptom
presentation in young patients. JAMA Intern Med.
2013;173:1863-1871. doi: 10.1001 / jamainternmed.
2013.10149.

131. McSweeney JC, Cleves MA, Zhao W, Lefler LL,
Yang S. Cluster analysis of women’s prodromal and
acute myocardial infarction symptoms by race and

other characteristics. J Cardiovasc Nurs. 2010;

220

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

25:311-322. doi: 10. 1097 / JCN .0b013 e 3181 137.Reynolds HR, Srichai MB, Igbal SN, Slater JN,
cfbalb. Mancini GB, Feit F, Pena-Sing I, Axel L, Attubato
132. O’Donnell S, McKee G, Mooney M, O’Brien F, MJ, Yatskar L, Kalhorn RT, Wood DA, Lobach 1V,

Moser DK. Slow-onset and fast-onset symptom
presentations in acute coronary syndrome (ACS):
new perspectives on prehospital delay in patients
with ACS. J Emerg Med. 2014;46:507-515. doi:
10.1016/j.jemermed.2013.08.038.

133.Devon HA, Rosenfeld A, Steffen AD, Daya M.

Sensitivity, specificity, and sex differences in
symptoms reported on the 13-item acute coronary
checklist. J Am  Heart Assoc.
2014;3:000586. doi: 10.1161/JAHA.113.000586.

syndrome

134. Khan NA, Daskalopoulou SS, Karp I, Eisenberg

MJ, Pelletier R, Tsadok MA, Dasgupta K, Norris
CM, Pilote L; GENESIS PRAXY Team. Sex
differences in acute coronary syndrome symptom
presentation in young patients. JAMA Intern Med.
2013;173:1863-1871. doi: 10.1001 /jamainternmed.
2013.10149.

135. Lichtman JH, Leifheit-Limson EC, Watanabe E,

Allen NB, Garavalia B, Garavalia LS, Spertus JA,
Krumholz HM, Curry LA. Symptom recognition and
healthcare experiences of young women with acute
myocardial infarction. Circ Cardiovasc Qual
2015;8(suppl  1):S31-S38.  doi:
10.1161/CIRCOUTCOMES.114.001612.

Outcomes.

136. Berger JS, Elliott L, Gallup D, Roe M, Granger CB,

Armstrong PW, Simes RJ, White HD, Van de Werf
F, Topol EJ, Hochman JS, Newby LK, Harrington
RA, Califf RM, Becker RC, Douglas PS. Sex
differences in mortality following acute coronary
syndromes. JAMA. 2009;302:874-882.  doi:
10.1001/jama.2009.1227.

Hochman JS. Mechanisms of myocardial infarction
in women without angiographically obstructive
coronary artery disease. Circulation. 2011;124:
1414-1425. doi: 10.1161/ CIRCULATIONAHA.
111.026542.

138. Shaw LJ, Merz CN, Pepine CJ, Reis SE, Bittner V,

Kip KE, Kelsey SF, Olson M, Johnson BD, Mankad
S, Sharaf BL, Rogers WJ, Pohost GM, Sopko G;
Women’s Ischemia Syndrome Evaluation (WISE)
Investigators. The economic burden of angina in
women with suspected ischemic heart disease:
results from the National Institutes of Health—
National Heart, Lung, and Blood Institute—sponsored
Women’s  Ischemia  Syndrome  Evaluation.
Circulation. 2006; 114: 894-904. doi: 10.1161/

CIRCULATIONAHA.105.609990.

139.Ting HH, Bradley EH, Wang Y, Lichtman JH,

Nallamothu BK, Sullivan MD, Gersh BJ, Roger VL,
Curtis JP, Krumholz HM. Factors associated with
longer time from symptom onset to hospital
presentation for patients with ST-elevation
infarction.  Arch  Intern  Med.
2008;168:959-968. doi: 10.1001/archinte.168.9.959.

myocardial

140.Poon S, Goodman SG, Yan RT, Bugiardini R,

Bierman AS, Eagle KA, Johnston N, Huynh T,
Grondin FR, Schenck-Gustafsson K, Yan AT.
Bridging the gender gap: insights from a
contemporary analysis of sex-related differences in
the treatment and outcomes of patients with acute
coronary syndromes. Am Heart J. 2012;163:66-73.
doi: 10.1016/j.ahj.2011.09.025.

©2024, 1IIMACR

221

Page



Dr. S. Thirumurugan, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

141. O’Gara PT, Kushner FG, Ascheim DD, Casey DE
Jr, Chung MK, de Lemos JA, Ettinger SM, Fang JC,
Fesmire FM, Franklin BA, Granger CB, Krumholz
HM, Linderbaum JA, Morrow DA, Newby LK,
Ornato JP, Ou N, Radford MJ, Tamis-Holland JE,
Tommaso CL, Tracy CM, Woo YJ, Zhao DX,
Anderson JL, Jacobs AK, Halperin JL, Albert NM,
Brindis RG, Creager MA, DeMets D, Guyton RA,
Hochman JS, Kovacs RJ, Kushner FG, Ohman EM,
Stevenson WG, Yancy CW. 2013 ACCF/AHA
guideline for the management of ST-elevation
myocardial infarction: a report of the American
College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines
[published
2013;128:e481]. Circulation. 2013;127:e362—e425.
doi: 10.1161/CIR.0b013e3182742cf6.

142. Amsterdam EA, Wenger NK, Brindis RG, Casey
DE Jr, Ganiats TG, Holmes DR Jr, Jaffe AS, Jneid
H, Kelly RF, Kontos MC, Levine GN, Liebson PR,
Mukherjee D, Peterson ED, Sabatine MS, Smalling
RW, Zieman SJ. 2014 AHA/ACC guideline for the

management of patients with non-ST-elevation acute

correction appears in Circulation.

coronary syndromes: a report of the American
College of Cardiology/American Heart Association
Task Force on Practice Guidelines [published
correction appears in Circulation. 2014;130:e433-
434]. Circulation.  2014;130:e344—e426. doi:
10.1161/CIR.0000000000000134.

143. Vaccarino V, Parsons L, Every NR, Barron HV,
Krumholz HM. Sex-based differences in early
mortality after myocardial infarction: National

Registry of Myocardial Infarction 2 Participants. N

Engl J Med. 1999;341:217-225. doi:

10.1056/NEJM199907223410401.

©2024, 1IIMACR

144. Zhang Z, Fang J, Gillespie C, Wang G, Hong Y, Yoon
PW. Age-specific gender differences in in-hospital
mortality by type of acute myocardial infarction. Am J
Cardiol. 2012;109:1097-1103. doi:
10.1016/j.amjcard.2011.12.001.

145. Fiorentini, D.; Cappadone, C.; Farruggia, G.; Prata,
C. Magnesium: Biochemistry, Nutrition, Detection,
and Social Impact of Diseases Linked to Its
Deficiency. 2021, 13, 1136.
https://doi.org/10.3390/nul13041136

146. Shafiq A, Goyal A, Jones PG, Sahil S, Hoffman M,
Qintar M, Buchanan DM, Kosiborod M, Arnold SV.

Serum Magnesium Levels and In-Hospital Mortality

Nutrients

in Acute Myocardial Infarction. J Am Coll Cardiol.
2017 Jun 6;69(22):2771-2772.
147. Md. Abdul Basetl, Md. Zahirul Haque, Md. Azizul
Shabyasachi Nath, Shah Mohammad
Hassanur Rahman, Saudi Journal of Medical and
Pharmaceutical Sciences, Jan., 2020; 6(1): 133-142

Hoque,

222

Page



