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Abstract

Myocardial infarction is the most common form of cardiovascular disease
worldwide, claiming over 9 million lives per year. As such, understanding the
pathophysiology, epidemiology, signs, diagnostic methods, management, and
prevention strategies of the disease is vital for the modern day physician and
patient in the hopes of reducing its detrimental impact on society. Myocardial
infarction is the result of a set of complex and multifactorial components which
play a role into the pathogenesis of the disease. The commonest manifestation
of myocardial infarction presents as atherosclerotic coronary artery disease,
which is becoming more prevalent in today’s communities. For this reason,
prevention of myocardial infarction must be stressed, especially in a world with
changing demographics and dynamic transformations in the lifestyles of indi-
viduals. The current review outlines the pathophysiological, epidemiological,
and diagnostic components of myocardial infarction a), highlights the man-
agement and prevention of the disease b), introduces challenges faced in the
prevention of the disease c¢) and emphasizes the need for addressing these chal-
lenges with the aid of both, social and medical sectors of society d). These chal-
lenges involve the efficient integration of cardiac rehabilitation in patients with
myocardial infarction (d1), the empowerment of individuals and patients to
take the initiative in making radical and healthy lifestyle changes (d2) and un-
derstanding the unique risk profile of young adults with the hopes of integrat-
ing efficient primary preventive measures (d3).
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1. Introduction

Myocardial infarction is the leading cause of death from non-communicable dis-
eases [1]. It affects an estimated 1.7% of the world’s population, or 126 million
people annually [2]. In spite of advancements in healthcare, 9 million deaths were
caused by MI in 2020 alone, thus emphasis on MI cannot be overstated [3].

The fourth universal definition of myocardial infarction (UDMI) set in in 2018
and established by the World Health Organization, the European Society of Car-
diology, the American Heart Association and American College of Cardiology is
the latest definition of myocardial infarction (MI). The clinical criteria set by the
UDMI states that MI is defined by “the presence of acute myocardial injury de-
tected by abnormal cardiac markers in the setting of evidence of acute myocardial
ischemia” [4].

There exist many different mechanisms that lead to the damage of myocardial
tissue, however, such mechanisms could be categorized into two causes, damage
as a result of coronary artery occlusion, which is manifested as an S-T segment
elevation myocardial infarction (STEMI) or as a non S-T segment elevation myo-
cardial infarction (NSTEMI) [5]. The second category is damage without coronary
artery occlusion as a result of an underlying pathology, these are myocardial in-
farctions with non-obstructive coronary arteries (MINOCA’s) [6]. Diagnosis of
MI relies on the 12-lead ECG, blood tests and imaging of coronary arteries tech-
niques [7]. Management of the disease involves the utilization of various pharma-
ceutical therapies and revascularization procedures [8].

Myocardial infarction prevention strategies are the bastions defending the pop-
ulation from the unwelcome enemy that is MI. They rely heavily on the collabo-
ration of patients with their respective medical providers, integration of medical
knowledge into the public, and the utilization and evolvement of prevention pro-
grams by not just patients but also the medical sector. This is true since MI pre-
vention strategies involve the active involvement of both, the public in adopting
healthy lifestyle choices and adhering to medical therapies and the medical sector
in treating, managing, providing to the public and adapting to the dynamics of the
public [9].

Prevention of MI is undoubtedly beneficial to society in two major regards, the
first being decreasing the incidence of MI among the public and thus decreasing
the mortality of individuals in societies, and the second being it is cost-effective to
both, patients, and countries [10]. As such, the prevention of MI must be empha-
sized not only to patients who already suffer from MI, but to healthy members of
society who may potentially suffer from MI, and to medical societies that hold a
sway in the course of this disease. This report, therefore, attempts to provide a
basic understanding to medical professionals and the general public on the char-
acteristics and management of MI and the prevention strategies involved with MI

as well as the challenges faced in implementing said prevention strategies.

2. Methods

This narrative literature review primarily utilized original clinical studies and
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original research articles as the main sources of information in the aim of acquir-
ing, referring, and reviewing the latest and the most reliable information available
regarding myocardial infarctions. Each resource was thoroughly investigated to
ascertain its relevance to this narrative literature review’s topic.

The search strategy entailed the use of medical and scientific search engines and
databases. These databases primarily included PubMed, ClinicalTrials, AHAJour-
nals, EBESCO, ESC, and GoogleScholar. The keywords inputted into search en-

» « » o« » o«

gines included, “myocardial infarction”, “prevention”, “management”, “epidemi-

ology
tors therefore, “myocardial infarctions” AND “prevention” or “myocardial infarc-

» o« » o«

, signs”,

» o«

evaluation”, “pathophysiology”, with the use of Boolean opera-

tion” AND “epidemiology” and so on. Resources only in the English language that
were no older than 9 years were investigated and utilized in this narrative review
(2015 - current).

3. Pathophysiology
3.1. Pathogenesis

Myocardial infarction, within the clinical setting, is usually caused by thrombotic
occlusion of a coronary artery due to a rupture of an unstable atherosclerotic
plaque. This phenomenon is known as coronary heart disease or coronary artery
disease and is a form of acute coronary syndrome. This occlusion leads to a lack
of oxygen perfusion to myocardial cells, followed by their death and the release of
cardiac troponin into the bloodstream within an acute setting [11]. Myocardial
cells require a constant supply of oxygen for the synthesis of energy in order to
contract. A lack of oxygen leads to an acute phase of anaerobic-dependent ATP
synthesis and, thus, depletion of stored energy, which will ultimately lead to car-
diac cell starvation and death. The consequences of such are experienced imme-
diately in one form or another as cardiac output is reduced, and the development
of cardiac arrhythmias occurs due to the loss of the harmonic and rhythmic con-
traction of myocardial cells [12].

The extent of the infarction depends upon the size of the infarction, the dura-
tion and intermittency of coronary occlusion and the magnitude of residual col-
lateral blood flow. Human cardiac cells do not retain regenerative abilities, there-
fore scar tissue replaces the dead cardiac cells through the activation of inflamma-
tory mechanisms. The Q-wave in post-MI patients is a testimony to this perma-
nent structural change in myocardial cells [13].

The imbalance between oxygen demand and supply in cardiac cells does not
always need to be triggered by thrombotic occlusion of a coronary artery. Acute
myocardial injury in the setting of acute myocardial ischemia may occur due to
reduced oxygen perfusion, an increased oxygen demand or due to other heart
conditions which affect myocardial cells. Such pathologies may include coronary
artery spasms, hypotension with shock, respiratory failure, severe anemia, severe
hypertension, myocarditis, Takotsubo syndrome, sepsis, and chronic kidney dis-

ease [4].
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3.2. A Point of Interest

A study in spiny mice (Acomys cahirinus) confirmed that spiny mice are pro-
tected from ischemia-induced cardiac damage and dysfunction due to their car-
diac preservative abilities as a result of a distinct phenotype playing a role in an-
giogenic responses. This could open an array of possibilities as further investiga-
tions and studies could be conducted to help identify the molecular and genetic
components involved in the preservation of cardiac cells with the hope of trans-

lating such genes to humans through genetic modification technology [14].

4. Epidemiology

Coronary heart disease (CHD) is the leading cause of myocardial infarction in the
world and is the leading cause of death by cardiovascular diseases worldwide [15].
According to the World Health Organization, cardiovascular diseases are the lead-
ing cause of death in the world, representing 32% (17.9 million) of all global causes
of death in 2019 [16]. Of these deaths, 85% were attributed to heart attacks and
strokes. Of the 17 million deaths caused by non-communicable diseases in 2019,
38% of them were caused by cardiovascular diseases [1].

On a global scale, CHD affects 126 million individuals (1.7% of the world’s pop-
ulation or 1655 per 100,000). 9 million deaths in 2020 were attributed to CHD,
with prevalence higher among men than women. Incidence of CHD is typically
presented in the fourth decade of life. The prevalence of CHD is expected to rise
to 1845 per 100,000 by 2030. Eastern European countries are reported to have the
highest prevalence of CHD [17]. An estimated 5% - 20% of survivors of MI die
within the first year [2].

The Centers of Disease Control and Prevention reported that 18.2 million
adults suffer from CHD alone, with a MI incidence of 805,000 among Americans.
2 in 10 deaths from CHD in the US occur in adults younger than 65 years of age.
Nearly 1 in 5 of all MI’s in the US are also silent MI’s [18].

According to the British Heart Foundation, 100,000 yearly hospital admissions
in the United Kingdom are specifically due to MI. Since the 1960s, 7 in 10 of MI
cases were fatal whereas today, at least 7 of 10 people survive MI’s, leaving an
estimate of 1.4 million people alive in the UK who have survived an MI at least
once [3]. This survival rate generally applies to today’s Western communities.

5. Disease Presentation
5.1. Symptoms

Typical symptoms of MI include diffuse chest pain, diaphoresis with bilateral arm
radiating pain, cold-sweats, weakness, fatigue, dyspnea, and syncope. Other symp-
toms may include vertigo, anxiety, cough, a choking sensation, wheezing, vomit-
ing, palpitations, and the sensation of an irregular heart rate [19]. If present, pain
is usually deep, retrosternal, heavy, aching and diffused rather than localized to
one specific region of the body, which is not altered by positional movement and
does not necessarily occur during exertion [20]. Such symptoms may last from
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minutes to hours, depending on the degree of myocardial ischemia and the extent

of myocardial damage sustained.

5.2. Clinical Symptoms

The clinical signs between patients may vary. Clinical findings may include an
increased respiratory rate, pallor, cold extremities, reduced cognition, elevated or
decreased blood pressure, a low-grade fever, and an irregular pulse. Additional
heart murmurs and arrhythmias may be reported upon auscultation. Atypical
signs may include bradycardia, hypotension, raised jugular venous pressure and

oedema [21].

6. Diagnosis
6.1. Patient History

Attaining a patient history of the aforementioned typical symptoms is key in be-
ginning the diagnosis of a MI as most evaluations of MI begin with the patient
reporting chest pain. A past medical history of drug abuse, heart diseases, irregular
blood pressure, high cholesterol, autoimmunity, medical operations may also be
considered [22].

6.2. Protocol in the Case of MI with Coronary Artery Occlusion

The typical evaluation of a patient with myocardial infarction (MI) follows a
widely universal protocol, usually beginning with the patient reporting chest pain
followed by an immediate ECG reading, a blood test and angiography [5]. Alt-
hough up to a third of patients with myocardial infarction may not experience
chest pain, within the clinical setting of MI, it is primarily the chest pain that elicits
the patient to seek medical aid. Likewise, most patients with chest pain have not
suffered a myocardial infarction [5]. In the instance where a patient does not re-
port chest pain, yet the clinician is under the suspicion that a patient may have
experienced a myocardial infarction, an electrocardiogram (ECG) reading of the
patient’s heart must be promptly commenced in order to exclude or confirm an
S-T elevation myocardial infarction (STEMI). In the case that an ECG reading
does not confirm a STEMI, cardiac troponins are tested for in order to confirm
cardiac damage. An immediate coronary angiography is employed for the identi-
fication of the coronary artery affected in the case of a STEMI, while a delayed
angiography procedure is undertaken (24h-48h) in the case of a NSTEMI free of

complications [7].

6.3. Electrocardiogram

An ECG reading must be acquired within 10 minutes upon the arrival of a patient
to the hospital or promptly after the physician suspects MI. The 12-lead ECG is
the gold standard for spotting an S-T segment elevation. The S-T elevation should
be greater than 5 mm in men younger than 40 years or greater than 2 mm in men

older than 40 years of age, and 1.5 mm in women in leads V2-V3. Alternatively, a
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STEMI diagnosis may also be made if the ST-segment elevation is greater than 1
mm in all other leads. An S-T segment depression of 5 mm in 2 contiguous leads
or/and a T-wave inversion greater than 1 mm in two contiguous leads with prom-
inent R-waves or an R:S ratio greater than 1 could be an early indicator of an acute
MI, which could eventually lead to the S-T segment elevation expected in a STEMI
[20]. Identification of an S-T segment depression will aid in the exclusion of left
ventricular aneurysms and other non-cardiac causes of myocardial injury [23]. In
the case of uncertainty, serial tracings over several hours are obtained to confirm
the stabilization of the S-T segment elevation, or the development of a chronic Q-
wave as expected after a MI [7].

6.4. Biomarkers

Biomarkers are detected in the blood. The major biomarkers tested for in the case
of myocardial infarction are troponins which are released upon myocardial injury.
Cardiac Troponin I and Cardiac Troponin T (cTnl and c¢TnT respectively) are the
established biomarkers tested for upon suspicion of a MI where ECG findings
could not confirm a STEMI [24]. These biomarkers must be above the 99 per-
centile upper reference limit. Although creatine kinase and its MB isoenzyme
(CK-MB) and myoglobin may also be tested for, research has shown that cardiac
troponins I and T are much more specific and sensitive, which is especially critical
in the case of diagnosing asymptomatic cases [25]. The intervals of serial sampling
of cTn depends on the sensitivity of the ¢Tn assays used. With contemporary
highly sensitive cTn assays, the interval could be reduced from 12 hours to 3 hours
till onset of symptoms, which is commonly utilized in the emergency department
[26].

6.5. Protocol in the Case of MI without Coronary Artery Occlusion

Up to 6% of patients who have suffered a MI have not experienced coronary artery
occlusion thus the traditional classification of MI into coronary artery occlusion-
caused STEMI’s and NSTEMTI’s becomes obsolete to clinicians in such instances.
However, based on certain imaging modalities and a systemic approach to the
evaluation of patients by clinicians as per the AHA guidelines for cases of myo-
cardial infarction with non-obstructive coronary arteries (MINOCA), such an is-
sue may be tackled. Figure 1 provides an algorithmic overview of evaluating
MINOCA'’s within the clinical setting. AHA MINOCA guidelines rely heavily on
coronary vascular imaging techniques, contrast cardiac MRI, and coronary func-
tional assessments in order to exclude coronary artery occlusion as the cause of
MI. Although cases of MINOCA are not as common as its counterpart (involving
coronary artery occlusion), it remains a vital consideration clinicians must calcu-

late when evaluating patients with MI [6].

7. Disease Management
7.1. Early Management of STEMI's

Initial drug therapy entails the immediate administration of a single-loading dose
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Additional
Investigation

Consider Clinical Context
(clinically overt diagnoses)

Clinical Presentation

Diagnosis

Rise and/or fall of cTn with one
level > 99 percentile plus
ischemic signs/symptoms

+
Nonobstructive CAD
(<50% lesion on angiography)

*Sepsis
+Pulmonary Embolism
+Cardiac Contusion
«Other Noncardiac 1eTn

“Working !iagnosis” Review Angiography Findings* | ey *Obstructive CAD
Exclude: (clinically overlooked diagnoses) : ggf;a(gi:sfzzzgﬁ;\mmbus
* Missed Obstruction N
(Ischemic Mechanisms) — Lv F’l:_mhc“(;_r:/aA! As,sessmem ‘ * Takotsubo Syndrome
e ngiograny + Other Cardiomyopathies

« Myocardial injury
(Nonischemic Mechanisms)

I +Myocarditis

Contrast Cardiac MR Imaging
(clinically subtle diagnoses)

+CMRI confirmed Infarct

MINOCA Coronary Vascular Imaging *Plaque Disruption
Myocardial Infarction with (IVUS, OCT) 'Coronar}.l embf)h/thrombus

Nonobstructive Coronary

Arteries Coronary Functional Assessment +Coronary Artery Spasm
(Ischemic Mechanisms) «Microvascular Disease

+Unclassified MINOCA

*Consider FFR

Figure 1. Visual Summary: A clinical approach to the diagnosis of MINOCA as per AHA
guidelines. Abbreviations: CAD: coronary artery disease, CMRI: cardiac magnetic reso-
nance imaging, cTn: cardiac troponin, FFR: fractional flow reserve, IVUS: intravascular
ultrasound, LV: left ventricular, MR: magnetic resonance, OCT: optical coherence tomog-
raphy, SCAD: spontaneous coronary artery dissection [6].

of 300 mg of aspirin. NICE guidelines recommend percutaneous coronary inter-
vention (PCI) (revascularization) therapy to be performed upon eligible patients
as quickly as possible after their admission into the hospital. For patients that do
not undergo PCI, Ticagrelor is offered along with Aspirin and Clopidogrel may
be considered as an alternative if the patient is at high risk of bleeding. In the case
of PCI, dual antiplatelet therapy should be administered to the patient, consisting
of Prasugrel and Clopidogrel (or an alternative if at risk of bleeding) along with
antithrombin therapy (unfractionated Heparin) and Bivalirudin if femoral access
for PCI is indicated. Thrombus extraction and stenting may be considered [8].
Figure 2 shows an overview of the NICE STEMI early management guidelines.

7.2. Conservative Treatment versus Invasive Revascularization

Aggressive and invasive revascularization therapy has shown to be more effective
in long-term survivorship of patients with MI, especially those complicated with
cardiogenic shock, as opposed to conservative treatment with drugs [27]. This is
also true in the case of patients with ischemic heart disease [28], heart failure and
coronary artery disease [29]. A 31% risk reduction in cardiovascular death was
found in patients who underwent complete revascularization as opposed to cul-
prit-lesion-only revascularization [30]. Although few studies have shown that sur-
vivorship in the case of invasive revascularization is no different to that of con-
servative treatment, the general medical consensus points towards invasive revas-

cularization as the more effective treatment for eligible patients.
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7.3. Early Management of NSTEMI'’s

Initial drug therapy includes the administration of a single-loading dose of 300
mg of aspirin and Fondaparinux (an antithrombin). Risk of the patient’s 6-month
mortality is assessed via the GRACE risk scoring system. In the case the patient is
high risk, immediate angiography is performed, unfractionated Heparin is admin-
istered in the case of PCI, Prasugrel or Ticagrelor is administered with Clopidogrel.
Stenting may be indicated. In the case the patient is low risk, administration of
Ticagrelor with Aspirin is indicated, or Aspirin alone if patient is at risk of bleed-
ing [8]. Figure 3 shows an overview of the NICE NSTEMI early management

guidelines.

7.4. Management of MINOCA'’s

Management of MINOCA'’s varies depending on the underlying pathology. ACE
inhibitors, ARBs and statins have been shown to reduce mortality in MINOCA
patients. A benefit in B-blockers has also been witnessed [31]. For MINOCA pa-
tients with plaque rupture (2 thirds of MINOCA patients), the use of dual an-
tiplatelet therapy is recommended for 1 year, followed by single antiplatelet ther-
apy for life [32].

P———
STEMI: early management NICE

Offer a 300-mg loading dose of aspirin as soon as possible and continue aspirin indefinitely unless contraindicated
Do not offer routine GPls or fibrinolytic drugs before arrival at the catheter laboratory if primary PCI planned

'

Immediately assess eli rrespective of age, ethi x or level of consciousness) for reperfusion therapy

If eligible, offer reperfusion therapy as soon as po: . Oth offer medical management
' ¥
Medical management Reperfusion therapy (primary PCI or fibrinolysis)

l Angiography with follow-on primary PCI Fibrinolysis
Offer if presenting in 12 hours of symptoms and PCI can be delivered in Offer if presenti 2 hours of symptoms and PCI

Offer ticagrelor with not possible in 120 mins
aspirin unless high Consider if presenting more than 12 hours after symptoms and continuing Give an antithrombin at the same time
bleeding risk myocardial ischaemia or cardiogenic shock Offer ECG 60-90 mins after fibrinolysis
Consider clopidogrel Consider radial in preference to femoral access
with aspirin, or aspirin
alone, for high bleeding
risk
Drug therapy for primary PCI Offer ticagrelor with aspirin unless high bleeding risk
Offer prasugrel® wi o e Consider clopidogrel with aspirin, or aspirin alone, for
Offer clopidogrel w high bleeding risk
Offer unfractionated heparin with bailout GP for radial access
Consider bivalirudin with bailout GP! if femoral access needed

*For people aged 75 and over, think about whether risk of bleeding with Do not repeat fibrinolysis; offer immediate
prasugrel outweighs its effectiveness ; if so offer ticagrelor or clopidogrel as angiography with follow-on PCl if indicated by ECG
alternatives Seek specialist advice for recurrent myocardial
\ ischaemia and offer angiography with follow-on PCI if

Stenting and revascularisation SRRpicH ) P
If stenting indicated, offer a drug-eluting stent Consider angiography during same admission if stable
after successful fibrinolysis.

Offer complete revascularisation (consider doing this in the index i .
Assess left ventricular admission) if multivessel coronary artery disease and no cardiogenic shock, Assess left ventricular function
function but consider culprit only during the index procedure for cardiogenic shock

Cardiac rehal ion and secondary prevention
- |

Figure 2. Visual Summary: A clinical approach to the early management of STEMI as per
NICE (NG185) guidelines. Abbreviations: PCI: percutaneous coronary intervention, ECG:
electrocardiogram, GPI: Glycoprotein inhibitors [8].

8. Prevention

Prevention of myocardial infarctions and cardiovascular diseases is split into
three categories: primary, secondary, and tertiary prevention. Primary prevention
entails the employment of strategies that help in preventing the onset of the
disease, while secondary prevention strategies include the early diagnosis of the
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NSTEMI/unstable angina: early management NICE

Initial antiplatelet therapy - Offer a 300-mg loading dose of aspirin and continue aspirin indefinitely unless contraindicated

Initial antithrombin therapy - Offer fondaparinux unless high bleeding risk or immediate angiography. Think about choice and dose of antithrombin if high
bleeding risk (advancing age, bleeding complications, renal impairment, low body weight). Consider unfractionated heparin with dose adjusted to clotting
function if creatinine above 265 micromoles/litre

Use established risk scoring system, such as GRACE, to predict 6-month mortality and risk of cardiovascular events. Include in the risk
assessment clinical history, physical examination, resting 12-lead ECG and blood tests (troponin | or T, creatinine, glucose, haemoglobin).

Balance possible benefits of treatment against bleeding risk.

! [
Low risk Intermediate or higher risk
(predicted 6-month mortality < 3%) (predicted 6-month mortality > 3%)

Consider conservative management without Offer immediate angiography if clinical condition unstable
angiography but be aware that some younger people Otherwise, consider angiography (with follow-on PCI if indicated) within 72 hours if no
may benefit from early angiography contraindications such as comorbidity or active bleeding

Offer ticagrelor with aspirin unless high bleeding risk If no separate indication for oral anticoagulation, offer prasugrel* or ticagrelor with aspirin. If a
Consider clopidogrel with aspirin, or aspirin alone, for person has a separate indication for oral anticoagulation, offer clopidogrel with aspirin. Only give
high bleeding risk prasugrel once PCl intended
Consider ischaemia testing before discharge Offer systemic unfractionated heparin in catheter laboratory if having PCI
ffer a drug-eluting stent if stenting indicated

*For people aged 75 and over, think about whether bleeding risk with prasugrel outweighs its

onsider angiography (with follow-on PCI if indicated) | gl

ischaemia develops or shown on testing

-on PCI not done, consider angiography findings,
Assess left ventricular function for NSTEMI and risks and benefits when discussing management

the interventional

Consider assessing for unstable angina (o

Cardiac rehabilitation and secondary prevention

Figure 3. Visual Summary: A clinical approach to the early management of NSTEMI as per
NICE (NG185) guidelines. Abbreviations: PCI: percutaneous coronary intervention. 8]

disease prior to the occurrence of serious and permanent damage with the aim of
reducing its potentially detrimental impact on the patient’s health. Tertiary pre-
vention strategies include those that help manage the progression of the disease
to reduce mortality and the improve quality of life [33].

8.1. Primary Prevention Strategies

Based on the 2019 AHA guidelines on the primary prevention of cardiovascular
disease (CVD), primary prevention should focus on two aspects, firstly, the eval-
uation and counselling of patients who are at high risk of CVD, and secondly, the
adoption of healthy life-style choices by patients. Atherosclerotic cardiovascular
disease (ASCVD) risk estimations should be calculated for patients over the age
of 40 who are under evaluation for CVD prevention before the commencement of
pharmacological therapy.

The daily use of 75 - 100 mg of Aspirin is recommended unless the patient is at
risk of bleeding (Clopidogrel as an alternative). Individuals are encouraged to con-
sume a plant-based Mediterranean diet and minimize on the consumption of
trans-fat, red meat, processed meat, refined carbohydrates, and sweetened bever-
ages, and as such, obese patients are encouraged to engage in counselling in the
aim of achieving healthy weight loss. Individuals are also encouraged to engage in
150 minutes of moderate intensity exercise or 75 minutes of vigorous-intensity
exercise weekly—this is especially emphasized in diabetic type 2 patients. Assis-
tance to smokers should be provided and tobacco use must be discouraged. Statin
therapy should be considered as the first line of defense in preventing ASCVD in
patients with LDL > 190 mg/dL, with diabetes mellitus, between the ages of 40 -
75 and considered at risk of ASCVD [9].
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ASCVD risk estimator is a tool created by AHA, intended for assessing the risk
of ASCVD in patients with LDL-C levels under 190 mg/dL, without ASCVD and
not on LDL-C lowering therapy. This calculator inputs the sex, age, race, choles-
terol levels, blood pressure levels, and patient medical history into account in or-
der to calculate the ASCVD risk and provides the patient with recommended ad-
vice [34].

8.2. Secondary & Tertiary Prevention Strategies

Secondary and tertiary prevention strategies involve the utilization of the same
life-style changes as in primary prevention. Secondary prevention strategies, how-
ever, employ the use of ACE inhibitors, dual antiplatelet therapy, beta-blockers,
with statins. Additionally, cardiac rehabilitation is recommended to patients,
which is adapted based on their clinical condition, life-style, levels of stress and
knowledge of health [8]. Refer to Figure 4 for an overview of secondary preven-
tion methods as per NICE guidelines. Furthermore, AHA recommends the ad-
ministration of the influenza vaccine to prevent myocarditis, and screening for
cardiovascular diseases in depressed patients [35]. Tertiary prevention strategies
involve aggressive approaches to the management of the patient with the primary
aim of preventing the occurrence of life-threatening MI. Such strategies include

revascularization procedures and treatment of the underlying pathology [36].

Cardiac rehabilitation and secondary prevention NICE Jstgratistiverr
Heclth and Care Excellence

Cardiac rehabilitation and secondary prevention

Cardiac rehabilitatio Drug therapy for secondary prevention

e Start cardiac rehabilitation before hospital discharge ACE inhibitor and continue indefinitely (an ARB if intolerant)

e Assessment appointment to take place in 10 days of discharge Dual antiplatelet therapy (aspirin plus a second antiplatelet) for up to 12
months. Continue therapy started in acute stage unless a separate indication

for anticoagulation (see below)
Beta-blocker (consider diltiazem or verapamil if beta-blockers contraindicated
and no pulmonary congestion or reduced left ventricular ejection fraction).

Cardiac rehabilitation programme Continue beta-blocker indefinitely if reduced left ventricular ejection fraction.
Otherwise consider continuing for at least 12 months

Drug titration

Lifestyle changes

Healthy eating - Mediterranean diet (more bread, frut, vegetables, fish and
products based on plant oils)

[+ Alcohol - low-risk drinking (no more than 14 units a week)

o Regular physical activity - 20 to 30 minutes a day to point of slight
breathlessness (increase duration and intensity gradually while gaining fitness)
Stop smoking

[ Reaching and maintaining a healthy weight

Antiplatelet therapy with an indication for anticoagulation

offer prasugrel o ticagrelor with an anticoagulant needed for a
keparate indication

f already on anticoagulation:

e continue and offer clopidogrel (to replace prasugrel or ticagrelor) for up to 12
months if the person has PCI

e continue and consider continuing aspirin for up to 12 months (clopidogrel if
aspirin contraindicated) if no PCl and not at high bleeding risk

or a new indication for anticoagulation, offer oral anticoagulant and:
e clopidogrel (to replace prasugre! or ticagrelor) for up to 12 months if the
person has had PCI
e aspirin (clopidogrel if aspirin contraindicated) for up to 12 months if no PCI

Figure 4. Visual Summary: An overview of secondary prevention strategies of NSTEMI’s
& STEMT’s as per NICE (NG185) guidelines. Abbreviations: ACE: angiotensin converting
enzyme, PCI: percutaneous coronary intervention [8].

9. Challenges Faced in Prevention

9.1. Patient Initiative in Prevention

Adoption of healthy lifestyle habits, recognition of MI symptoms, adherence to
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medication and seeking out medical aid are all key factors involved in the preven-
tion of MI. All these factors, however, heavily depend on the patient taking the
initiative [10].

In spite of the vast plethora of research information proving the harmful effects
of certain behaviors such as smoking, physical inactivity, alcohol abuse and an
unhealthy diet have on the health of the patient’s cardiovascular system, individ-
uals in societies engage in such risky behavior regardless. Such an example of this
was made clearer by the cross-sectional survey, EUROASPIRE, that was serially
conducted in eight individual European countries on patients with ischemic heart
disease who suffered MI. The survey established that 48.6% of patients who were
smoking at the time of their MI, persisted smoking, a third of the patients were
obese, reporting no to little engagement in physical activity and suffered from hy-
pertension with high levels of LDL (>1.8 mmol/L) [10]. In another study that in-
vestigated the variations among patients in awareness of myocardial symptoms in
the US, males of a low socioeconomic background were of the most likely not to
seek out medical aid during a MI due to their lack of awareness of the symptoms
of MI [37].

Such studies may point towards the need for public health interventions using
mass-media public awareness campaigns with the aim of educating individuals of
not only the symptoms of MI, but also of the prevention strategies involved in
lifestyle changes people could make in order to prevent the occurrence of the dis-
ease. Such mass-media campaign awareness programs in Australia proved be suc-
cessful as they substantially reduced the incidence of MI [38].

The lack of patient adherence to medication is an issue not only in regard to
increased healthcare costs in the long-run, but to patient mortality as well. Such
an issue is heavily influenced by socioeconomic factors, which in turn play a role
in the perception of the disease by the public, and thus patient’s willingness to
seek out medical aid and advice. To tackle such an issue, physicians must focus on
reaching out to their patients with regular consultations, with the aim of under-
standing the patient’s wishes and establishing the patient’s understanding of the
condition. This could be established by formulating plans and good rapport with
the patient [10].

9.2. Cardiac Rehabilitation in Prevention

Patient risk stratification, availability of healthcare services and referral to struc-
tured prevention programs are vital aspects of MI prevention, especially in sec-
ondary prevention, that require more attention [10]. Low participation in cardiac
rehabilitation programs is an issue in this regard.

Cardiac rehabilitation has been proven to be very effective however immensely
underutilized as only 20% of eligible patients in the US enroll into it, and 6.5%
remain to complete the entirety of the program. Enrolment of females and indi-
viduals of low socioeconomic background is also limited [39]. The same is true

for the UK and European countries, as only 15% of patients in the UK with heart
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failure are referred to for cardiac rehabilitation [40] and 51% of patients across
Europe, according to the EUROASPIRE 4 database [41].

To address such an issue, cardiac rehabilitation must be made more available
to individuals, especially of those of low socioeconomic status and females by re-
ducing its cost or providing it as a free service entirely that can be acquired irre-
spective of physical location (Z.e. online) and furthermore, referral to the program
by physicians must increase and also be encouraged to patients who are deemed
at high risk of MI. This could be made more possible by auditing patients online
and referring them through more tools, such as the AHA ASCVD risk estimator
as patients may be more willing to access online web pages rather than attend

regular check-ups with their physician within the course of a referral [10].

9.3. Primary Prevention Targeted towards Young Adults

Cardiovascular diseases, most commonly MI due to plaque rupture, among young
adults is on the rise due to their dynamic and unstudied risk profile [42]. Eco-
nomic, social, and technological distinctions in the younger generation make it
difficult to apply research information from previous cohort studies onto them.
As such, further population-wide health interventions must be conducted in order
to assess the risk factors among young adults, the efficacy of new individual be-
havioral interventions that could help reduce said risk factors and the implemen-
tation of such studies on a wide scale through clinical trials and cohort studies in
the hope of rooting out the primordial causes of heart disease from an early phase
[43]. Figure 5 provides an overview by AHA of potential risk factor interventions
on young adults for the primary prevention of cardiovascular diseases that involve
the active participation of socioenvironmental, pharmacologic, and behavioral

sectors of society [44].

Socioenvironmental
Policies/laws

/ Taxes, subsidies
Built environment

Campaigns

Prevent tobacco use
Improve diet
Prevent excess weight
Increase physical activity

Primordial Prevention
Prevent Risk Factors

’—> Population-wide
interventions

Pharmacologic Prevent/ Detect g g

Polypil early high blood 3 @

Vaccination pressure, lipids, 3 %

Screening glucose g V)

-

2 2

o

Behavioral ) i 23

Intensive coaching Smoking cessation 29

Digital Weight loss 7S

- - ivi Improve diet qualit B
Primary Prevention |, ( Individual Hybrid i B quattty
Treat Risk Factors Interventions Social media -

Pharmacologic educe blood pressure) /
Prescribed medications lipids, glucose

Figure 5. Visual Summary: An overview of primary prevention strategies of cardiovascular

diseases in young adults. Primordial prevention involves strategies taken that help mini-
mize the incidence of risk factors. Primary prevention involves strategies taken to help re-
duce the incidence of the disease [44].
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10. Conclusions

The complexities surrounding myocardial infarction highlight the multifaceted

nature of the disease, which continues to be a leading cause of mortality worldwide

despite advancements in medical interventions. While this review has outlined the
current understanding of MI pathophysiology, diagnosis, management, and pre-
vention strategies, it is clear that gaps remain, particularly in the implementation
of effective prevention programs.

Future clinical research should prioritize the following areas to mitigate the

global burden of MI:

v' Personalized Prevention Strategies. Given the changing demographics and risk
profiles, particularly among younger populations, there is a critical need for
research into personalized prevention strategies. Future studies should explore
how genetic, environmental, and lifestyle factors interact to increase MI risk,
enabling the development of tailored prevention programs that address the
unique needs of diverse populations.

v Integration of Emerging Technologies. Advancements in wearable technology,
artificial intelligence, and telemedicine offer promising avenues for enhancing
MI prevention and management. Clinical trials should be conducted to evalu-
ate the efficacy of these technologies in real-world settings, particularly their
role in improving patient adherence to lifestyle modifications and medication
regimes.

v’ Long-term Efficacy of Cardiac Rehabilitation: The underutilization of cardiac
rehabilitation programs, despite their proven benefits, warrants further inves-
tigation. Research should focus on identifying barriers to participation and de-
veloping strategies to increase enrollment and completion rates, especially
among women and socioeconomically disadvantaged groups.

v’ Public Health Interventions. Large-scale public health campaigns have shown
success in reducing MI incidence. Future efforts should aim to refine these
interventions by targeting specific high-risk populations and incorporating be-
havioral science insights to enhance their effectiveness. Additionally, the role
of policy changes, such as taxation on unhealthy foods or subsidies for healthy
lifestyle choices, should be explored.

v’ Primary Prevention in Young Adults. The rising incidence of MI in young
adults underscores the need for early intervention. Future research should fo-
cus on identifying early biomarkers and developing prevention strategies that
can be implemented in childhood or adolescence, potentially altering the dis-
ease trajectory before it begins.

By addressing these research gaps, we can develop more effective prevention
strategies that not only reduce the incidence of MI but also improve overall cardi-
ovascular health outcomes on a global scale.
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