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Cardiovascular disease (CVD) remains a global health concern, accounting for a 

significant portion of annual deaths. Myocardial infarction (MI) and ischemic stroke 

contribute substantially to CVD-related mortality. Despite decades of research, cardiac 

repair post-MI remains challenging. The immune system's pivotal role in the aftermath 

of MI initiates inflammation crucial for tissue healing, yet excessive inflammation may 

hinder left ventricle remodeling, leading to heart failure. This comprehensive systematic 

review explores the pathophysiology of MI, emphasizing the importance of 

understanding coronary artery occlusion-induced myocardial necrosis and subsequent 

healing processes. The clinical manifestations of MI, including ST-segment elevation 

and non-ST-segment elevation scenarios, are delineated alongside risk factors, genetic 

predispositions, and variable symptomatology. First-line treatments, such as oxygen 

therapy, nitroglycerin, and reperfusion therapy, are examined. The efficacy and safety 

of oxygen therapy are scrutinized, challenging its routine use. Nitroglycerin, once 

contraindicated, is reassessed, particularly in specific MI subgroups. Reperfusion 

therapy, while reducing mortality, poses risks, prompting exploration into device-based 

therapies to mitigate side effects. Antiplatelet therapy, including aspirin and P2Y12 

inhibitors, assumes a critical role in MI treatment. Aspirin's controversial role in primary 

prevention is juxtaposed with its established benefits in secondary prevention. Beta-

blockers, long recommended post-MI, exhibit varied outcomes in contemporary patient 

populations, necessitating further research. The review delves into the pivotal roles of 

anticoagulants, statins, and ACE inhibitors/ARBs in preventing recurrent events post-

MI. Personalized medicine emerges as a key consideration in tailoring treatment plans 

to individual patient characteristics. 
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INTRODUCTION 

Cardiovascular disease (CVD) is the leading cause 

of death worldwide, accounting for an estimated 

17.9 million deaths annually, or 31% of all deaths. 

Of all the deaths related to CVD, MI and ischemic 

stroke account for four of every five deaths. These 

figures highlight the critical need for appropriate 

interventions to improve the prognosis and 

chances of survival for patients with CVD.[1] 

Ischemic heart disease continues to be one of the 

world's leading causes of death, and cardiac repair 

following myocardial infarction (MI) injury 

remains a challenge despite decades of 

research.[2]Myocardial infarction (MI) and 

ischemic stroke account for four out of every five 

deaths linked to CVD.[1] In the process that 

follows a MI, the immune system is crucial. A 

strong inflammatory cell infiltration is started in 

the heart to eliminate the dead tissue as soon as an 

ischemic injury takes place. While this is required 

for the myocardium to heal, excessive or ongoing 

inflammation can have a negative impact on the 

remodeling of the left ventricle (LV) and cause 

heart failure.[2] The term "heart attack" refers to 

myocardial infarction (MI), which is the result of 

reduced or stopped blood flow to a section of the 

myocardium. An MI could be "silent" and go 

unnoticed, or it could be a catastrophic event that 

results in hemodynamic decline and abrupt death. 

coronary artery disease, is the root cause of the 

majority of myocardial infarctions. Oxygen is not 

available to the myocardium when coronary artery 

blockage occurs. Long-term oxygen supply 

deprivation of the heart can result in necrosis and 

death of heart cells. Patients may exhibit pressure 

or discomfort in the chest, which may radiate to 

the jaw, arm, neck, or shoulder.Myocardial 

ischemia can be linked to elevated biochemical 

markers like cardiac troponins and changes in the 

electrocardiogram in addition to the history and 

physical examination.[3] ST-segment elevation 

myocardial infarction (STEMI) and non-ST-

segment elevation myocardial infarction 

(NSTEMI) are the two clinical settings for MI. The 

electrocardiogram (ECG) exhibits distinctive 

abnormalities that are indicative of STEMI [14]. 

The characteristic elevation in the "ST segment," 

also known as STEMI, is one of those ECG 

abnormalities. Instead, non-ST-segment elevation 

myocardial infarction (NSTEMI) is defined as the 

presence of positive cardiac biomarkers like 

troponin without ST-segment elevation.[4] 

Genetic predisposition and non-genetic variables 

like lifestyle choices, diabetes, obesity, and high 

blood pressure are the primary risk factors for MI 

Numerous studies have demonstrated that 

smoking is associated with a poor prognosis for MI 

as well as an increased risk factor for the onset of 

MI . According to certain other research, smoking 

has no discernible impact on the onset or prognosis 

of MI . High levels of physical activity (PA) have 

been shown to protect MI patients from a 1-year 

readmission due to non-cardiovascular disease . 

Additionally, PA reduces the likelihood of 

MI.Premature coronary artery disease in the 

family is a significant risk factor for MI 

development. [5]Although breathlessness and 

chest pain are the typical signs of a heart attack, 

there can be a wide range of symptoms.[6] 

The other symptoms include shortness of breath, 

perspiration, nausea, vomiting, irregular heartbeat, 

anxiety, exhaustion, weakness, stress, depression. 

it’s important to note that not all people who have 

heart attacks experience the same symptoms or the 

same severity of symptoms[7]. 

PATHOPHYSIOLOGY: 

MI is characterized by the occlusion of coronary 

arteries, which results in the necrosis of cardiac 

cells from a decreased oxygen supply[8] . 

Myocardial infarction (MI) is caused by 

thrombotic occlusion of a coronary vessel due to 

rupture of a vulnerable plaque, leading to sudden 

ischemic death of myocardial tissue [9]. Ischemia 

induces metabolic and ionic perturbations in the 
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affected myocardium, resulting in rapid depression 

of systolic function [10]. Prolonged myocardial 

ischemia triggers cardiomyocyte death, which 

extends from the subendocardium to the 

subepicardium [11]. Mitochondrial alterations 

play a significant role in apoptosis and necrosis of 

cardiomyocytes in the infarcted heart [12]. The 

healing process of the infarcted myocardium 

involves an inflammatory cascade triggered by 

alarmins released by dying cells [13]. Clearance of 

dead cells and matrix debris by infiltrating 

phagocytes activates anti-inflammatory pathways, 

leading to suppression of cytokine and chemokine 

signaling . Activation of the renin-angiotensin-

aldosterone system and release of transforming 

growth factor-β promote deposition of 

extracellular matrix proteins, contributing to scar 

formation . Infarct healing is associated with 

geometric remodeling of the chamber, 

characterized by dilation, hypertrophy of viable 

segments, and progressive dysfunction . 

FIRSTLINE TREATMENT: 

1. OXYGEN THERAPY: 

It is commonly advised that patients with 

myocardial infarction take oxygen (O-2). 

Numerous investigations have been carried out to 

evaluate the safety and efficacy of oxygen therapy 

in patients with MI. According to a systematic 

review and meta-analysis, oxygen inhalation may 

raise the risk of recurrent MI and was not 

beneficial for MI patients with normal oxygen 

saturation [14]. Hyperbaric oxygen therapy 

(HBOT) was linked to better perfusion and an 

increased ejection fraction in a different study that 

compared it to standard care for STEMI patients 

[15]. On the other hand, routine use of 

supplemental oxygen did not significantly affect 

clinical outcomes in normoxemic STEMI patients 

undergoing primary percutaneous coronary 

intervention, according to a randomized clinical 

trial [16].Routine oxygen therapy did not provide 

any clinical benefit for MI patients without 

baseline hypoxemia, according to another registry-

based randomized clinical trial [17]. Overall, the 

data point to the possibility that routine oxygen 

therapy use in MI patients may not be 

advantageous, and more investigation is required 

to ascertain the treatment's place in clinical 

practice. 

2. NITROGLYCERINE 

 Nitroglycerin remains a first-line treatment for 

angina pectoris and acute myocardial infarction. 

Although nitroglycerin was previously considered 

contraindicated because of the risk of lowering 

arterial blood pressure and causing cardiogenic 

shock, new research indicates that nitroglycerin 

may be beneficial in some subgroups of MI 

patients. In regions with reduced coronary flow, 

intravenous nitroglycerin has been demonstrated 

to lower left ventricular filling pressure and 

enhance regional ventricular function[18]. 

Furthermore, it has been discovered that low-dose 

intravenous nitroglycerin infusion is safe and can 

enhance hemodynamics, shrink the size of the 

infarct, and lessen complications and fatalities in 

individuals suffering from acute MI [19]. 

Additionally, extended nitroglycerin therapy 

following a MI may be beneficial, according to 

preliminary research. It is crucial to remember that 

research on the use of nitroglycerin for myocardial 

infarction is still ongoing, and each patient must be 

evaluated individually [20]. 

3. REPERFUSION THERAPY 

For patients with myocardial infarction (MI), 

reperfusion therapy is a standard course of 

treatment. Following acute MI, it has been 

demonstrated to lower mortality and heart failure. 

Reperfusion, however, has the potential to cause 

myocardial damage, and the clinical events 

following acute MI are largely influenced by 

microvascular blockage as well as ischemia-

reperfusion injury [21]. A number of device-based 

therapies, such as vagal stimulation, myocardial 

cooling, mechanical cardiac unloading, coronary 
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sinus interventions, and supersaturated oxygen 

therapy, have been investigated to decrease infarct 

size . These methods provide special chances to 

target ischemia-reperfusion injury and can alter the 

biology of ischemic myocardium prior to 

reperfusion [22].Inflammatory mediators have 

distinct functions in myocardial ischemia 

reperfusion injury (MIRI), where they can both 

exacerbate damage resulting from myocardial 

infarction and repair damage. A constant focus is 

on the investigation and creation of medications 

for the prevention and management of MIRI. 

4. ANTIPLATLET THERAPY 

4a.ASPIRIN 

Aspirin is usually given as soon as a heart attack is 

suspected.For secondary prevention, aspirin is 

frequently used in the treatment of myocardial 

infarction (MI). In patients who have survived a 

previous occlusive vascular event, it has been 

demonstrated to significantly lower the risk of 

subsequent MI, stroke, and vascular death [23]. 

Nevertheless, there is conflicting evidence 

regarding aspirin's role in MI primary prevention 

[24]. Aspirin has been shown to lower platelet 

reactivity in patients with cardiovascular disorders 

and is also used as an antiplatelet therapeutic 

medication in secondary prevention 

[25].Furthermore, studies conducted recently have 

demonstrated the potential benefits of aspirin-

exacerbated respiratory disease (AERD), which is 

typified by nasal polyposis, chronic rhinosinusitis, 

and adult-onset asthma, to be treated with aspirin 

desensitization and maintenance therapy [26] . 

Aspirin is essential for treating MI and other 

cardiovascular diseases overall, but using it for 

primary prevention necessitates carefully 

weighing each person's risk-benefit ratio. 

4b.P2Y12 INHIBITORS: 

Many studies have been conducted on P2Y12 

therapy for the treatment of myocardial infarction 

(MI). The effect of pretreatment with a P2Y12 

inhibitor on thrombotic and hemorrhagic 

endpoints in patients with ST-elevation MI 

(STEMI) receiving percutaneous coronary 

intervention (PCI) has been examined in a number 

of studies . These studies' findings imply that 

pretreatment with oral P2Y12 inhibitors prior to 

PCI in STEMI patients did not appear to be linked 

to a lower risk of major bleeding, myocardial 

infarction, or all-cause mortality[27].Pretreatment 

with P2Y12 inhibitors, however, seems to help 

lower the risk of reinfarction in the pre-hospital 

context .Furthermore, pretreatment with p2y12 

inhibitors in NSTEMI patients undergoing 

invasive management was linked to an increase in 

major and minor bleeding complications during 

hospitalization, but it did not lower the rate of 

periprocedural myocardial infarction and 

myocardial injury. All things considered, the 

specific clinical situation and patient 

characteristics should be taken into account when 

using p2y12 inhibitors to treat myocardial [28]. 

5. BETA BLOCKERS 

For a long time, beta blockers have been advised 

as a treatment for myocardial infarction (MI). Beta 

blockers such as metoprolol ,carvedilol or 

bisoprolol are typically initiated within the first 24 

hours after MI. They reduce myocardial oxygen 

demand ,limit infract size and decrease the risk of 

arrhythmias and recurrent ischemic 

events.Guidelines for clinical practice have 

endorsed their use in all patients who do not have 

any contraindications [29]. In addition to lowering 

myocardial oxygen demand and preventing 

arrhythmias, beta blockers also enhance 

ventricular remodeling [30]. Research has 

demonstrated that after acute MI, beta blockers can 

lower the risks of cardiovascular mortality, major 

cardiovascular events, myocardial reinfarction, 

and all-cause mortality in patients without heart 

failure . The true results, however, could differ 

significantly, and the evidence is of moderate to 

low certainty . The studies that made up the 

analysis were carried out before reperfusion 
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therapy was commonly used, and it is still 

unknown how beta blockers would affect patients 

undergoing primary percutaneous coronary 

intervention [31]. To properly evaluate the 

advantages and disadvantages of beta blockers in 

modern patients without heart failure after acute 

MI, more research is required, especially in older 

patients and with an emphasis on serious adverse 

events and quality of life[32] . 

6. ANTICOAGULANTS 

When combined with antiplatelet therapy, 

anticoagulants play a critical role in improving 

outcomes for patients suffering from ST-segment 

elevation myocardial infarction (STEMI) [33]. 

They are useful in lowering death and recurrent 

ischemic events, such as myocardial infarction and 

stent thrombosis [34]. The treatment of acute 

myocardial infarction, percutaneous coronary 

intervention, stroke prophylaxis in atrial 

arrhythmia patients, and patients with mechanical 

heart valves are all impacted by anticoagulation 

[35]. Anticoagulants have a long history of use in 

the treatment of myocardial infarction, and their 

efficacy in preventing thromboembolic conditions 

has been demonstrated [36]. 

7. STATIN 

A number of randomised controlled trials have 

shown that treating statins can prevent recurrent 

MI[37].High-intencity statin therapy,such as 

atorvastatin or rosuvastatin,is initiated early in MI 

management. Statins are hydroxymethylglutaryl-

CoA reductase inhibitors that have been shown to 

have a variety of pleiotropic benefits, including 

antioxidant, thrombolytic, and anti-inflammatory 

effects[38].As a result, statins are thought to be a 

key component in the prevention of MI. According 

to certain research, taking statins before treating 

MI significantly lowers the risk of the 

condition.Nevertheless, additional clinical 

research revealed that taking statins at an early age 

did not lower the risk of MI[39].Other clinical 

research, however, revealed that patient adherence 

to the statin may be crucial and that the pleiotropic 

effect was not diminished by early statin use. 

Reperfusion injury and MI size in AMI may be 

reduced by the pluripotent effects of statins, which 

include reducing inflammation, preventing platelet 

aggregation, enhancing endothelial function, 

activating endothelial progenitor cells, and 

boosting plaque stability. The significance of early 

statin initiation is further supported by evidence 

that pre-procedural high-dose statin in ACS 

improves microvascular myocardial perfusion and 

reduces infarct size[40]. 

8. ACE Inhibitors and ARBs 

ARBs and ACE inhibitors are frequently used to 

treat myocardial infarction (MI). In patients with 

diabetes, ACE inhibitors help reduce heart failure 

(HF), MI, cardiovascular (CV) deaths, and the 

composite outcome of CV events. In patients with 

non-ST-segment elevation myocardial infarction 

(NSTEMI), however, ARBs have been linked, in 

comparison to ACE inhibitors, to an increased risk 

of major adverse cardiac events (MACEs), any 

repeat revascularization, and target vessel 

revascularization (TVR) [41]. Compared to ARBs, 

ACE inhibitors have demonstrated a decrease in 

all-cause death in patients with dyslipidemia who 

have experienced an acute myocardial infarction 

(AMI). As a result, in the treatment of MI, ACE 

inhibitors are typically chosen over ARBs due to 

their demonstrated ability to lower mortality and 

enhance clinical outcomes[42]. 

SUMMARY 

Myocardial infarction (MI), in particular, is still 

one of the main causes of death worldwide due to 

cardiovascular disease. Although the immune 

system plays a critical role in the inflammatory 

response that follows MI, too much inflammation 

can have a negative impact on cardiac remodeling 

and heart failure. MI, also referred to as a heart 

attack, is caused by a decrease in blood flow to a 

particular area of the heart. The risk of MI is 

influenced by genetic and lifestyle factors, and 
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symptoms can differ greatly. The pathophysiology 

is coronary artery occlusion, which results in 

reduced oxygen delivery to the heart and necrosis 

of the heart cells.Reperfusion therapy, 

nitroglycerin, and oxygen therapy are first-line 

treatments for MI. The advantages of oxygen 

therapy are being questioned, and the use of 

nitroglycerin for particular MI subgroups is being 

reexamined. Even though reperfusion therapy 

lowers mortality, there are risks involved, so 

different device-based therapies are being 

investigated. In the treatment of MI, antiplatelet 

therapy—such as aspirin and P2Y12 inhibitors—

is essential. Although aspirin's usefulness in 

primary prevention is debatable, it is commonly 

used in secondary prevention. Although more 

research is required, beta-blockers are advised 

post-MAn essential part of managing MI is taking 

statins, ACE inhibitors/ARBs, and 

anticoagulation. Statins have pleiotropic benefits, 

but anticoagulants reduce death and recurrent 

ischemic events. Because they reduce mortality 

more than ARBs, ACE inhibitors are preferred. 

The review highlights the necessity of continuing 

research to improve treatment approaches, 

particularly in light of changing patient 

demographics and clinical practices.I to lower 

myocardial oxygen demand, restrict the size of 

infarcts, and avoid arrhythmias. 

CONCLUSION  

The field of pharmacotherapy for myocardial 

infarction has witnessed significant advancements 

over the years, contributing to improved outcomes 

and enhanced patient care. Key developments 

include the widespread use of antiplatelet agents, 

beta-blockers, angiotensin-converting enzyme 

inhibitors (ACEIs), and statins in the management 

of acute coronary syndromes. Novel 

anticoagulants, such as direct oral anticoagulants 

(DOACs), have emerged as alternatives to 

traditional therapies, offering comparable efficacy 

with reduced bleeding risks. Additionally, the 

advent of precision medicine has paved the way 

for tailored treatment approaches based on 

individual patient characteristics and genetic 

factors. The integration of reperfusion strategies, 

including primary percutaneous coronary 

intervention (PCI) and thrombolytic therapy, has 

become standard practice in the early management 

of myocardial infarction, further improving 

survival rates and minimizing cardiac damage. 

Ongoing research continues to explore innovative 

therapeutic targets, including novel anti-

inflammatory agents and gene therapies, with the 

aim of further optimizing myocardial infarction 

outcomes. As we move forward, a comprehensive 

and multidisciplinary approach that combines 

pharmacotherapy with lifestyle modifications and 

patient education remains crucial for preventing 

and managing myocardial infarction effectively. 

It is essential for healthcare professionals to stay 

abreast of these advancements, ensuring the 

translation of scientific progress into improved 

clinical care and outcomes for patients with 

myocardial infarction.  
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