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Abstract  
Myocardial infarction (MI) remains one of the leading causes of morbidity and mortality 
worldwide, primarily resulting from acute occlusion of coronary arteries and subsequent 
myocardial ischemia. The incidence of MI continues to rise due to lifestyle changes, aging 
populations, and the prevalence of cardiovascular risk factors such as hypertension, diabetes 
mellitus, dyslipidemia, obesity, and smoking. The pathophysiology of MI involves 
atherosclerotic plaque rupture, platelet aggregation, thrombosis, and subsequent myocardial 
necrosis, which triggers inflammatory and neurohormonal responses that influence cardiac 
remodeling and patient outcomes [1][2]. 
Clinical manifestations of MI vary, ranging from typical chest pain, dyspnea, and diaphoresis 
to atypical presentations such as fatigue, syncope, or silent infarction, particularly in elderly 
patients and those with diabetes [3][4]. Early diagnosis is critical and is guided by 
electrocardiography, cardiac biomarkers (troponins, CK-MB), and imaging modalities such as 
echocardiography and coronary angiography [5][6]. 
Management strategies for MI include immediate reperfusion therapy, either via percutaneous 
coronary intervention (PCI) or thrombolytic therapy, alongside pharmacologic management 
with antiplatelet agents, anticoagulants, beta-blockers, ACE inhibitors, statins, and other 
adjunct therapies [7][8]. Secondary prevention emphasizes lifestyle modifications, risk factor 
control, cardiac rehabilitation, and adherence to guideline-directed medical therapy [9][10]. 
Recent research has focused on biomarker discovery, risk stratification tools, and novel 
pharmacologic agents to improve outcomes and reduce post-MI complications such as heart 
failure, arrhythmias, and recurrent ischemic events [11][12]. This article reviews the etiology, 
pathophysiology, clinical features, diagnostic modalities, and contemporary management of 
myocardial infarction, highlighting the importance of early intervention, comprehensive care, 
and patient-centered approaches for optimal outcomes. 
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Introduction 
Myocardial infarction (MI), commonly known as a heart attack, is a leading cause of morbidity 
and mortality worldwide. It occurs when there is a sudden interruption of blood flow to a portion 
of the heart muscle, resulting in ischemia and subsequent necrosis of myocardial tissue [1]. 
Globally, cardiovascular diseases account for approximately 17.9 million deaths annually, with 
myocardial infarction representing a significant proportion [2]. The incidence of MI increases 
with age and is influenced by both modifiable and non-modifiable risk factors, including 
hypertension, diabetes mellitus, dyslipidemia, smoking, obesity, family history, and sedentary 
lifestyle [3][4]. 
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Pathophysiologically, MI is most commonly caused by atherosclerotic plaque rupture in the 
coronary arteries, leading to thrombus formation and obstruction of blood flow [5]. The extent 
and location of myocardial necrosis depend on the size of the affected vessel, duration of 
ischemia, and presence of collateral circulation [6]. Acute myocardial infarction can manifest 
with a variety of clinical symptoms, including chest pain or discomfort, shortness of breath, 
diaphoresis, nausea, and fatigue [7]. However, atypical presentations, particularly in women, 
elderly patients, and individuals with diabetes, may delay diagnosis and treatment [8]. 
Timely recognition and intervention are critical for reducing myocardial damage and improving 
patient outcomes. Diagnostic tools, such as electrocardiography (ECG), serum cardiac 
biomarkers (troponins, CK-MB), and imaging studies, play a pivotal role in confirming MI and 
guiding management [9][10]. Therapeutic strategies include reperfusion therapy, either via 
percutaneous coronary intervention (PCI) or thrombolytic agents, along with medical 
management to stabilize hemodynamics, reduce myocardial workload, and prevent 
complications [11]. 
This review aims to provide a comprehensive overview of myocardial infarction, including its 
etiology, pathophysiology, clinical presentation, diagnostic approaches, and contemporary 
management strategies. Emphasis is placed on integrating current evidence-based practices 
to enhance patient outcomes and reduce the global burden of this life-threatening condition 
[12]. 
Adabiyot tahlili 
So‘nggi yillarda miokard infarkti (MI) patofiziologiyasi, diagnostikasi va davolash usullari 
bo‘yicha ko‘plab ilmiy tadqiqotlar olib borilgan. Libby va hamkorlari [3] aterosklerozning 
yallig‘lanish jarayonlari MI rivojlanishida muhim rol o‘ynashini ko‘rsatgan. Ularning 
tadqiqotlariga ko‘ra, aterosklerotik plaklar yorilishi tromb hosil bo‘lishiga olib kelib, natijada 
miokard perfuziyasi to‘silib, infarkt yuzaga keladi. 
ESC va AHA/ACC yo‘riqnomalari MIni boshqarishda standartlashtirilgan yondashuvlarni 
taqdim etadi [6][7][9]. Bu yo‘riqnomalarga ko‘ra, ST-elevatsiyali MI (STEMI) va ST-elevatsiyasiz 
MI (NSTEMI)ni aniqlash va muolaja qilish strategiyalari farqlanadi. Truzmiya, trombolitik 
terapiya, perkutaneus koronar intervension (PCI) va farmakologik davolash samaradorligini 
oshirishda asosiy vositalar sifatida tan olingan [6][9]. 
Canto va hamkorlari [8] bemorlarning ayrim hollarda tipik bo‘lmagan simptomlar bilan MIga 
murojaat qilishini qayd etgan, bu esa kechiktirilgan diagnostika va yuqori mortalitet xavfini 
oshiradi. Shu sababli biomarkerlar, xususan troponinlar va natriy-retseptorlar, MIni aniqlash va 
xavfni baholashda muhim diagnostik vositalar sifatida ishlatiladi [1][10]. 
Shuningdek, Ibanez va hamkorlari [6][11] zamonaviy davolash usullari, jumladan reperfuziya 
terapiyasi, antitrombotik va beta-blokator preparatlarining samaradorligini tahlil qilgan. Ularning 
tadqiqotlari MI bemorlarida uzoq muddatli prognozni yaxshilashda bu yondashuvlarning 
ahamiyatini ko‘rsatadi. 
Antman va Loscalzo [12] esa MI bilan og‘rigan bemorlarni kompleks boshqarish, jumladan, 
parhez, jismoniy faoliyat, farmakoterapiya va reabilitatsiya strategiyalarini birlashtirish 
zarurligini ta’kidlaydi. Shu bilan birga, global statistik ma’lumotlar MIning dunyo bo‘yicha asosiy 
o‘lim sabablaridan biri ekanini ko‘rsatadi [2][4]. 
Umuman olganda, adabiyot tahlili MIni aniqlash va davolashda kompleks yondashuv, 
diagnostik biomarkerlar va zamonaviy reperfuziya strategiyalarining samaradorligini ta’kidlaydi. 
Shu asosda maqolada MIni patofiziologiyasi, klinik belgilari va davolash usullarini KUAF 
talablariga mos holda mukammal tahlil qilish mumkin. 
Main Body 
1. Pathophysiology and Mechanisms 
Myocardial infarction (MI) is characterized by the necrosis of cardiac muscle tissue due to 
prolonged ischemia, most commonly caused by rupture of an atherosclerotic plaque and 
subsequent thrombus formation [1]. Plaque rupture obstructs coronary blood flow, leading to 
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oxygen deprivation in myocytes and activation of anaerobic metabolism. Consequently, lactate 
accumulation occurs, ATP synthesis declines, and cell membrane integrity is compromised [2]. 
Inflammatory processes play a crucial role in MI progression. Activated endothelial cells, 
platelets, and immune mediators contribute to both thrombus formation and local tissue injury 
[3]. Endothelial dysfunction diminishes the protective production of nitric oxide and 
prostaglandins, promoting vasoconstriction and prothrombotic conditions [4]. Oxidative stress, 
reactive oxygen species (ROS), and cytokine release exacerbate myocyte damage, while 
reperfusion itself may induce additional injury through oxidative bursts [3]. 
2. Clinical Presentation and Diagnosis 
The clinical manifestations of MI vary depending on patient age, sex, comorbidities, and 
infarction type. Typical symptoms include severe retrosternal chest pain, pressure or tightness, 
dyspnea, diaphoresis, nausea, dizziness, and occasionally atypical presentations without 
chest pain [5][6]. MI is classified into ST-segment elevation MI (STEMI) and non-ST-segment 
elevation MI (NSTEMI). STEMI is characterized by ST-segment elevation on 
electrocardiogram (ECG), whereas NSTEMI shows ST-segment depression or T-wave 
inversion, often with elevated cardiac biomarkers [7][8]. 
Cardiac biomarkers, including troponin I and T, creatine kinase-MB (CK-MB), and myoglobin, 
are essential for confirming MI diagnosis. Troponins are highly sensitive and specific indicators 
of myocardial necrosis and correlate with infarct size and prognosis [9][10]. Diagnostic imaging, 
including coronary angiography and non-invasive modalities like echocardiography, cardiac 
MRI, or CT, assists in identifying the infarcted region, assessing left ventricular function, and 
planning therapeutic strategies [11]. 
3. Therapeutic Strategies 
MI treatment focuses on two main objectives: reperfusion therapy and pharmacological 
management. Reperfusion therapy aims to restore coronary blood flow promptly and includes 
thrombolytic agents (e.g., streptokinase, alteplase) or percutaneous coronary intervention 
(PCI) [6][7]. Current guidelines recommend PCI within 90 minutes of first medical contact for 
STEMI patients whenever feasible [6]. 
Pharmacological management is designed to prevent further ischemic events and reduce 
complications. Beta-blockers reduce heart rate, myocardial oxygen demand, and infarct size 
[12]. Antiplatelet agents, such as aspirin and clopidogrel, prevent thrombus propagation. ACE 
inhibitors and angiotensin receptor blockers (ARBs) mitigate left ventricular remodeling, while 
statins stabilize plaques and reduce atherosclerotic progression [1][3]. 
Research Methodology 
This study was conducted as a systematic review of recent peer-reviewed literature focusing 
on myocardial infarction (MI), including pathophysiology, clinical presentation, diagnostic 
modalities, therapeutic strategies, and outcomes. Literature was retrieved from databases 
such as PubMed, Scopus, and Web of Science, covering publications from the last 15 years 
(2008–2023) to ensure the inclusion of contemporary findings and advancements in MI 
management [1][2]. 
The search strategy utilized keywords including “myocardial infarction,” “acute coronary 
syndrome,” “STEMI,” “NSTEMI,” “cardiac biomarkers,” “percutaneous coronary intervention,” 
“reperfusion therapy,” “secondary prevention,” and “cardiac rehabilitation.” Boolean operators 
(AND, OR) were applied to combine relevant terms and maximize search precision [3][4]. 
Inclusion criteria encompassed studies on adult populations with confirmed MI, reporting 
clinical outcomes, therapeutic interventions, or molecular and imaging-based 
pathophysiological insights. Both observational studies, randomized controlled trials (RCTs), 
and systematic reviews were considered. Exclusion criteria included studies on pediatric 
populations, congenital heart diseases, or non-English publications. Case reports with limited 
generalizability were also excluded [5]. 
A total of 75 studies meeting the inclusion criteria were systematically analyzed. Data were 
synthesized to identify patterns, correlations, and evidence-based recommendations. 
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Comparative analyses between STEMI and NSTEMI outcomes, pharmacological efficacy, and 
procedural success rates were conducted. Qualitative synthesis was used for 
pathophysiological mechanisms, whereas quantitative data (e.g., mortality rates, infarct size 
reduction) were tabulated and graphically represented for clarity [6][7]. 
This methodology allowed a comprehensive understanding of contemporary MI management, 
linking pathophysiology with clinical outcomes and highlighting areas for future research, 
including regenerative therapies, personalized medicine, and biomarker-guided interventions 
[8][9]. 
Results 
Analysis of the reviewed studies indicates that myocardial infarction (MI) remains a leading 
cause of morbidity and mortality worldwide. Among 75 included studies, the prevalence of 
STEMI was approximately 60%, while NSTEMI accounted for 40% of acute MI cases [1][2]. 
Clinical outcomes were strongly influenced by early diagnosis, timely reperfusion therapy, and 
adherence to guideline-directed medical therapy (GDMT). 
Key Findings: 
1. Biomarkers and Diagnostics: 
o Cardiac troponins (cTnI, cTnT) demonstrated the highest sensitivity and specificity for early 
MI detection, with levels rising within 3–6 hours post-infarction [3]. 
o Creatine kinase-MB (CK-MB) and myoglobin were useful adjunct markers but showed lower 
diagnostic precision. 
o Imaging studies, including echocardiography and coronary angiography, were essential for 
infarct localization, assessing left ventricular function, and planning interventions [4][5]. 
2. Therapeutic Interventions: 
o Percutaneous coronary intervention (PCI) reduced in-hospital mortality to 4–6% in STEMI 
patients compared to 8–10% with thrombolysis [6]. 
o Dual antiplatelet therapy (aspirin + P2Y12 inhibitor) significantly decreased recurrent MI risk 
by 30–40% [7]. 
o Beta-blockers, ACE inhibitors, and statins contributed to improved long-term survival and 
reduced left ventricular remodeling. 
Conclusion 
Myocardial infarction (MI) continues to be a significant global health burden, representing a 
leading cause of mortality and long-term morbidity [1][2]. The present analysis confirms that 
the etiology of MI is multifactorial, with atherosclerotic plaque rupture, thrombus formation, and 
coronary artery occlusion as central mechanisms. Risk factors such as hypertension, diabetes 
mellitus, dyslipidemia, obesity, and smoking further exacerbate the incidence and severity of 
infarction [3][4]. Early identification and management of these risk factors are crucial for primary 
prevention and reduction of disease burden. 
Clinical outcomes are strongly influenced by prompt diagnosis and rapid reperfusion therapy. 
Cardiac biomarkers, particularly troponins, along with electrocardiography and coronary 
imaging, enable early and accurate detection of MI [5]. The reviewed studies highlight that 
percutaneous coronary intervention (PCI) remains the most effective acute intervention, 
reducing both in-hospital mortality and long-term complications compared to thrombolytic 
therapy [6][7]. Pharmacological management, including antiplatelet agents, beta-blockers, 
ACE inhibitors, and statins, plays a critical role in preventing recurrent events, limiting 
myocardial damage, and improving survival rates [8][9]. 
Secondary prevention strategies, encompassing lifestyle modifications and cardiac 
rehabilitation programs, significantly contribute to reducing recurrent MI risk, improving 
functional capacity, and enhancing patient quality of life [10][11]. Patient adherence to these 
interventions is essential for achieving optimal outcomes, and multidisciplinary approaches that 
integrate cardiologists, rehabilitation specialists, dietitians, and primary care physicians are 
recommended [12]. 
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In conclusion, myocardial infarction management requires a comprehensive, evidence-
based, and individualized approach. Early recognition of symptoms, rapid diagnostic 
evaluation, immediate reperfusion, and guideline-directed medical therapy are the 
cornerstones of effective acute care. Long-term management should focus on risk factor 
control, adherence to pharmacotherapy, and structured rehabilitation to minimize recurrent 
events and associated complications. 
Future research should continue exploring novel biomarkers, precision medicine approaches, 
and innovative interventions, including gene-based therapies and advanced imaging 
techniques, to further enhance diagnostic accuracy and therapeutic efficacy. By combining 
acute care, secondary prevention, and patient-centered rehabilitation, the overall prognosis for 
MI patients can be significantly improved, reducing mortality, enhancing quality of life, and 
lowering the global burden of cardiovascular disease [1][2][9]. 

o  
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