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Abstract

Although myocardial infarction (MI) predominantly affects individuals over the age of 45, it can also
impact young women and men, leading to substantial morbidity and imposing psychological and financial
strains on both the patient and their family members. The causes of MI in those under 45 can be classified
into four categories: drug abuse-related MI, hypercoagulable conditions, atheromatous coronary artery
disease (CAD), and non-atheromatous CAD. These categories often intersect. Risk factors for MI include
elevated blood pressure, smoking, diabetes, obesity, high cholesterol, physical inactivity, an imbalanced
diet, binge drinking alcohol, and related substances. The primary mechanism of MI typically involves the
complete occlusion of a vessel due to the rupture of an atheromatous plaque. This article delves into
research and addresses practical considerations concerning young adults with MI.
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Introduction

The leading cause of mortality in Western risk factors (RF) among young adults, such as
populations is coronary heart disease (CHD) [1- smoking, obesity, and sedentary lifestyles. MI
3]. A fatal manifestation of CHD is myocardial refers to the loss of cardiac muscle tissue
infarction (MI), often presenting as a sudden (infarction) resulting from ischemic injury or
death. Although MI primarily affects individuals oxygen deprivation to the myocardium. It falls
aged 45 and above, it can also occur in young under the category of acute coronary syndrome
men and women, albeit rarely [4]. When it strikes (ACS), characterized by sudden or transient
at a younger age, MI imposes significant changes in heart blood flow-related symptoms. In
morbidity, psychological distress, and financial contrast to unstable angina, another form of ACS,
strain on the patient and their family. The MI involves cell death, which can be confirmed
safeguarding of youth against this condition has by biomarker blood tests like cardiac troponin

been eroded by the escalating prevalence of CHD
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Cardiac vascular diseases (CVD) (1,2)
Cardiovascular disease (CVD) encompasses a
range of conditions affecting the heart or blood
vessels. This includes coronary artery diseases
(CAD) such as angina and myocardial infarction,
commonly referred to as a heart attack.
Additionally, other CVDs comprise stroke, heart
failure, hypertensive heart disease, rheumatic
heart disease, cardiomyopathy, irregular heart
rhythms, congenital heart disease, valvular heart
disease, carditis, aortic aneurysms, peripheral
artery disease, thromboembolic disease, and
venous thrombosis.

Myocardial infarction:- (3,4,5,6)

Definition:- Myocardial infarction (MI),
commonly referred to as a heart attack, occurs
when there is a disruption in blood flow to the
myocardium, leading to ischemia. This condition
is a significant contributor to global mortality
rates. The primary cause of MI is typically
underlying coronary artery disease. When a
coronary artery becomes blocked, the
myocardium is deprived of oxygen. Prolonged
lack of oxygen to the myocardium can result in
the death and necrosis of myocardial cells. The
majority of myocardial infarctions stem from
underlying coronary artery disease, which is the
primary cause of death in the United States.
When a coronary artery becomes blocked, the
myocardium is deprived of oxygen, leading to
potential cell death and tissue necrosis.

The blockage in the arteries supplying blood to
the heart is a common cause of myocardial
infarction (MI), also known as a heart attack. If
blood flow isn't promptly restored, a heart attack
can result in permanent heart damage or even
death. Regarding the epidemiology of
myocardial infarction: Myocardial infarction is a
frequent manifestation of coronary artery
disease. According to the World Health
Organization (WHO) estimate in 2004,
approximately 12.2% of global deaths were
attributed to ischemic heart disease, making it the
primary cause of death in high- or middle-income
countries and second only to lower respiratory
infections in lower-income countries. Globally,
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there are over 3 million cases of ST-elevation
myocardial infarctions (STEMIs) and 4 million
cases of non-ST-elevation myocardial infarctions
(NSTEMIs) annually. STEMIs occur
approximately twice as frequently in men as in
women. While death rates from ischemic heart
disease (IHD) have slowed or declined in most
high-income countries, cardiovascular disease
still accounted for one in three deaths in the US
in 2008. However, in contrast, IHD is
increasingly becoming a common cause of death
in the developing world. For instance, in India,
IHD became the leading cause of death by 2004,
accounting for 1.46 million deaths (14% of total
deaths), and deaths attributable to IHD were
expected to double between 1985 and 2015.
Causes of myocardial infarction (13,14)

There are various factors and conditions that can
lead to a heart attack, including:

* Spasm of the artery: The muscles lining your
blood vessels can sometimes twitch or spasm,
causing them to narrow and restrict blood flow to
the heart muscle.

* Rare medical conditions: Certain diseases can
lead to abnormal narrowing of blood vessels,
potentially increasing the risk of a heart attack.

* Trauma: Injuries such as tears or ruptures in the
coronary arteries can obstruct blood flow to the
heart, triggering a heart attack.

* Obstruction from elsewhere in the body: A
blood clot or air bubble (embolism) originating
from another part of the body can become lodged
in a coronary artery, blocking blood flow and
causing a heart attack. « Electrolyte imbalances:
Imbalances in key minerals like potassium in the
blood can disrupt normal heart function and
increase the likelihood of a heart attack
Symptoms of myocardial infarction:

1 Chest pain (angina). This symptom can be
mild and feel like discomfort or heaviness, or it
can be severe and feel like crushing pain. It may
start in your chest and spread (or radiate) to other
areas like your left arm (or both arms), shoulder,
neck, jaw, back or down toward your waist. [
Shortness of breath or trouble breathing.
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] Nausea or stomach discomfort. Heart attacks
can often be mistaken for indigestion.

"1 Heart palpitations.

] Anxiety or a feeling of “impending doom.”

] Sweating.

] Feeling lightheaded, dizzy or passing out.

"1 Chest pain, especially in the center of the
chest.

] Discomfort that feels like indigestion

"1 Shortness of breath, fatigue and insomnia that
started before the heart attack.

[J Pain in the back, shoulders, neck, arms or
abdomen.

1 Nausea and vomiting.

Types of myocardial infarction:(15)

* Type 1 (spontanecous MI): Related to
atherosclerotic  plaque rupture, ulceration,
fissuring, erosion, or dissection with intraluminal
thrombus in one or more of the coronary arteries,
leading to decreased myocardial blood flow or
distal platelet emboli and thereby resulting in
myocyte necrosis. The patient may or may not
have underlying obstructive coronary artery
disease (CAD).

* Type 2 (MI secondary to an ischemic
imbalance): MI consequent to increased oxygen
demand or a decreased supply (e.g., coronary
endothelial dysfunction, coronary artery spasm,

coronary artery embolus,
tachyarryhthmias/bradyarrhythmias, anemia,
respiratory failure, hypertension, or
hypotension).

* Type 3 (MI resulting in death when biomarker
values are unavailable): Sudden, unexpected
cardiac death before blood samples for
biomarkers could be drawn or before their
appearance in the circulation.

* Type 4a (MI related to percutaneous coronary
intervention [PCI]): Elevation of biomarker
values (cTn is preferred) to more than 5 times the
99 th percentile of the URL in patients with
normal baseline values (<99<sup>th</sup>
percentile URL) or a rise of values over 20% if
the baseline values are elevated but stable or
falling. In addition, any of the following are
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required: (1) symptoms suggestive of myocardial
ischemia; (2) new ischemic ECG changes or new
BBB:; (3) angiographic loss of patency of a major
coronary artery or a side branch or persistent
slow flow or no flow or embolization; or (4)
demonstration of the new loss of viable
myocardium or new regional wall motion
abnormality by cardiac imaging.

* Type 4b (MI related to stent thrombosis): MI
associated with stent thrombosis as detected by
coronary angiography or autopsy in the setting of
myocardial ischemia in combination with a rise
and/or fall of cardiac biomarkers with at least one
value above the 99 th percentile URL.

* Type 5 (MI related to coronary artery bypass
graftinglCABG]):  Elevation of cardiac
biomarker values more than 10 times the99 th
percentile URL in patients with normal baseline
cTn values. In addition, either (1) new pathologic
Q waves or new BBB, (2) angiographic-
documented new graft or native coronary artery
occlusion, or (3) evidence of new loss of viable
myocardium or new regional wall motion
abnormality by cardiac imaging is required.

* Pathophysiology of MI:- (16-20)

The primary cause of a myocardial infarction
(MI) often stems from the rupture of an
atherosclerotic plaque located on an artery that
supplies blood to the heart muscle. These plaques
can become unstable over time, leading to
rupture and the formation of a blood clot, which
can block the artery within minutes. This
blockage can result in tissue death in the area
supplied by the affected artery. Notably,
atherosclerotic plaques can develop silently over
decades before causing symptoms.
Atherosclerosis is the gradual accumulation of
cholesterol and fibrous tissue within the walls of
the coronary arteries or other arteries, typically
occurring over many years. This process involves
progressive inflammation within the arterial
walls, with inflammatory cells, particularly
macrophages, infiltrating the affected areas.
These cells become laden with cholesterol,
particularly LDL, and transform into foam cells.
As foam cells die, a cholesterol core forms within
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the plaque. Additionally, smooth muscle and
other cells move into the plaque in response to
growth factors secreted by macrophages,
stabilizing it.

While atherosclerotic disease is a common cause
of myocardial infarction, other factors can
exacerbate or contribute to its occurrence. These
include conditions that lead to increased oxygen
demands in a heart with limited blood supply,

Heart Attack

Diagnosis: (21)

Ideally, your physician should conduct routine
screenings for risk factors associated with heart
attacks during regular physical examinations. In
an emergency setting where symptoms of a heart
attack are present, you will typically undergo a
thorough assessment. This includes an inquiry
into your symptoms and measurements of vital
signs such as blood pressure, pulse rate, and
temperature. Additionally, you will be connected
to a heart monitor to monitor your heart's activity,
and various tests will be performed to determine
whether a heart attack is occurring.

Tests to diagnose a heart attack include:

* Electrocardiogram (ECG). The initial test
conducted to diagnose a heart attack is called an
electrocardiogram (ECG). During this test,
adhesive patches known as electrodes are placed
on your chest and limbs. These electrodes capture
and record the electrical signals produced by
your heart as they travel through its chambers.
The signals are then displayed as waves on a
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such as fever, tachycardia, hyperthyroidism,
anemia, or hypotension. Additionally, damage or
failure of interventions such as percutaneous
coronary intervention or coronary artery bypass
grafts can lead to myocardial infarction.
Furthermore, coronary artery spasms, such as
those seen in Prinzmetal's angina, can cause
blockages and contribute to myocardial
infarction.

monitor or printed on paper.If there is damage to
the heart muscle due to a heart attack, it may not
conduct electrical impulses normally. As a result,
abnormalities in the ECG tracing may indicate
that a heart attack has occurred or is currently
happening. These abnormalities can help
healthcare professionals confirm the diagnosis of
a heart attack and determine the appropriate
course of treatment.

* Blood tests. After experiencing a heart attack,
certain heart proteins begin to gradually leak into
the bloodstream. In the emergency room, doctors
will collect samples of your blood to analyze for
these proteins, which are also known as enzymes.
The presence and levels of these cardiac enzymes
in the blood provide -crucial diagnostic
information regarding the extent of heart muscle
damage caused by the heart attack. Additional
tests

* Chest X-ray. An X-ray image of your chest
allows your doctor to check the size of your heart
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and its blood vessels and to look for fluid in your
lungs.

* Echocardiogram: An echocardiogram, which
utilizes sound waves (ultrasound), generates
images of the heart in motion. This diagnostic
test enables your doctor to observe how your
heart's chambers and valves are functioning,
including the pumping action of blood through
the heart. By examining these images, an
echocardiogram can detect any areas of the heart
that may have been damaged, providing valuable
information about the extent and location of heart
muscle injury, such as that caused by a heart
attack.

* Coronary catheterization (angiogram). During a
cardiac catheterization procedure, a liquid dye is
injected into the arteries of your heart through a
long, thin tube known as a catheter. This catheter
is typically inserted into an artery, often in your
leg or groin, and then advanced through the blood
vessels until it reaches the arteries of your heart.
The injected dye contains a contrast agent that
makes the arteries visible on X-ray images.

* Cardiac CT or MRI. Cardiac CT scans utilize
X-rays to create images of the heart. During the
procedure, you lie on a table that slides inside a
long tubelike machine. X-ray beams are directed
through your body to create cross-sectional
images of your heart and chest. These images can
help identify blockages in the coronary arteries,
assess heart function, and detect other cardiac
abnormalities. Treatment (21) In a hospital
setting, treatment for a heart attack typically
involves administering medications. Medications
prescribed to address a heart attack may include:
* Aspirin. In a hospital environment, the standard
approach to treating a heart attack involves the
administration of medications. Every moment is
vital, as prompt medical intervention can greatly
influence the final outcome.

*  Thrombolytic. = Common  medications
prescribed to manage a heart attack include
thrombolytic drugs. Also known as clotbusters,
these medications aid in dissolving blood clots
that obstruct blood flow to the heart. The sooner
you receive a thrombolytic drug after a heart
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attack, the higher the likelihood of survival and
reduced heart damage.

* Antiplatelet agents. Emergency room doctors
may also administer other medications called
platelet aggregation inhibitors to help prevent the
formation of new blood clots and prevent
existing clots from enlarging.

* Other blood-thinning medications. Additional
medications, such as heparin, are often
prescribed to reduce the "stickiness" of your
blood and lower the likelihood of clot formation.
Heparin is typically administered intravenously
or via injection under the skin.

* Pain relievers. You may receive a pain reliever
such as morphine to help alleviate discomfort.

* Nitroglycerin. This medication, commonly
used to treat chest pain (angina), works by
dilating the blood vessels, thereby improving
blood flow to the heart.

* Beta blockers. These medications aid in
relaxing your heart muscle, reducing your
heartbeat rate, and lowering blood pressure, thus
easing the workload on your heart. Beta blockers
can also mitigate heart muscle damage and
mitigate the risk of future heart attacks.

* ACE inhibitors. These medications effectively
decrease blood pressure and alleviate stress on
the heart. [ In addition to medications, you may
undergo one of the following procedures to treat
your heart attack: ¢ Coronary artery bypass
surgery. In some instances, emergency bypass
surgery may be performed during a heart attack.
However, if feasible, bypass surgery is typically
scheduled after your heart has had time to recover
from the heart attack, usually about three to seven
days. During bypass surgery, veins or arteries are
surgically attached beyond a blocked or
narrowed coronary artery, allowing blood flow to
bypass the narrowed section and reach the heart.
Following surgery, you'll likely remain in the
hospital for several days until blood flow to your
heart is restored and your condition stabilizes.
Lifestyle and home remedies 21 To improve your
heart health, take the following steps:

* Avoid smoking. The most crucial step you can
take to enhance your heart's health is to abstain
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from smoking. Additionally, it's essential to steer
clear of secondhand smoke exposure. If you're
struggling to quit smoking, don't hesitate to seek
assistance from your doctor.

* Control your blood pressure and cholesterol
levels. If either your blood pressure or
cholesterol levels are high, your doctor can
recommend dietary adjustments and prescribe
medications as needed.

* Get regular medical checkups. Some of the
significant risk factors for a heart attack, such as
high blood cholesterol, high blood pressure, and
diabetes, may not exhibit symptoms in the early
stages. Your doctor can conduct tests to diagnose
these conditions and provide appropriate
management strategies if necessary.

* Exercise. Regular exercise is beneficial for
improving heart muscle function after a heart
attack and reducing the risk of experiencing one.
This level of physical activity promotes heart
health and overall well-being.

* Maintain a healthy weight. Carrying excess
weight places strain on your heart and can
contribute to the development of conditions such
as high cholesterol, high blood pressure, and
diabetes. Maintaining a healthy weight through
proper diet and regular exercise is essential for
reducing the risk of these conditions and
promoting overall heart health.

"1 Association between myocardial infarction
and covid-19: There is significant evidence
indicating a correlation between cardiovascular
disease (CVD) risk factors such as hypertension,
diabetes, prior coronary artery disease (CAD),
and the risk as well as the severity of COVID-19
infection.

"1 Patients with pre-existing cardiovascular
disease, hypertension, obesity, and diabetes are at
an elevated risk of experiencing a poor prognosis
if they contract COVID-19. Furthermore,
individuals with myocardial injury, regardless of
the underlying cause, tend to have a worse
prognosis. ASSOCIATION BETWEEN
BASELINE CVD AND COVID-19 (23-26) Yes,
indeed. There is mounting evidence suggesting a
correlation between certain cardiovascular
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disease (CVD) risk factors such as hypertension,
diabetes, prior coronary artery disease (CAD),
and the risk as well as the severity of COVID-19
infection.  Individuals  with  pre-existing
cardiovascular conditions or risk factors tend to
experience more severe outcomes if they contract

COVID-19.

* Certainly, observational studies provide

valuable insights into the relationship between

cardiovascular disease (CVD) risk factors and
the severity of COVID-19 infection. Here are two
examples that illustrate this relationship:

* The information you provided from the Chinese

Center for Disease Control and Prevention and

other reports highlights the significant impact of

cardiovascular risk factors such as coronary heart
disease (CHD), diabetes, and hypertension on the
severity and mortality of COVID-19 infection.
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