
          EuroAsian International Scientific Online Conference 

          INTERNATIONAL CONFERENCE ON SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 

 
 

                        1   Volume 3   Issue 5   |   2026    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



          EuroAsian International Scientific Online Conference 

          INTERNATIONAL CONFERENCE ON SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 

 
 

                        2   Volume 3   Issue 5   |   2026    

INTERNATIONAL CONFERENCE ON SCIENCE, ENGINEERING AND TECHNOLOGY: 

a collection scientific works of the International scientific conference  – 

Hamburg, Germany, 2026  Issue 6 

 

Languages of publication: Uzbek, English, Russian, German, Italian, 

Spanish,  

 

The collection consists of scientific research of scientists, graduate 

students and students who took part in the International Scientific online 

conference « INTERNATIONAL CONFERENCE ON SCIENCE, ENGINEERING 

AND TECHNOLOGY ». Which took place in Hamburg  2026. 

 

Conference proceedings are recommended for scientists and teachers in 

higher education establishments. They can be used in education, including the 

process of post - graduate teaching, preparation for obtain bachelors' and 

masters' degrees. The review of all articles was accomplished by experts, 

materials are according to authors copyright. The authors are responsible for 

content, researches results and errors. 

 

 

 

 

 

 

 

 

 

 

 

 

 



          EuroAsian International Scientific Online Conference 

          INTERNATIONAL CONFERENCE ON SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 

 
 

                        113   Volume 3   Issue 5   |   2026    

UDC: 616.127-005.8:616-06 

MULTIORGAN COMPLICATIONS AND SYSTEMIC DISORDERS 

DEVELOPING DURING MYOCARDIAL INFARCTION: 

PATHOPHYSIOLOGICAL MECHANISMS AND CLINICAL 

CONSEQUENCES 

 

Ibragimov Muboshsher Muzaffar ugli 

Central Asian Medical University, International Medical University, 1st-year 

resident in Cardiology, 64 Burhoniddin Margilani Street, Fergana, Uzbekistan, 

Tel.: +998 95 485 00 70, E-mail: info@camuf.uz1 

E-mail: muboshsher.ibragimov@gmail.com1 

Abstract: Myocardial infarction (MI) remains one of the most critical 

cardiovascular emergencies and represents a major cause of global morbidity and 

mortality. Although myocardial necrosis is the primary pathological event, the 

consequences of MI extend beyond the heart and frequently involve multiple organ 

systems. This article analyzes the development of extracardiac complications and 

secondary disorders occurring during myocardial infarction through the 

mechanisms of systemic inflammation, neurohumoral activation, oxidative stress, 

endothelial dysfunction, and impaired tissue perfusion. Acute myocardial injury 

can contribute to renal dysfunction, cerebral complications, pulmonary 

abnormalities, gastrointestinal disturbances, hematological changes, and metabolic 

disorders. Epidemiological data demonstrate that a significant proportion of 

patients hospitalized with MI develop at least one non-cardiac complication, which 

substantially influences prognosis and long-term survival. Understanding the 

interaction between myocardial injury and other organs is essential for improving 

diagnostic approaches, optimizing treatment strategies, and reducing mortality. 

This review highlights the importance of comprehensive management of MI 

patients by considering both cardiac and systemic pathological changes. 

Keywords: myocardial infarction, systemic complications, multiorgan 

dysfunction, inflammation, renal injury, cerebral disorders, pulmonary 

complications. 

Introduction: Myocardial infarction is a complex ischemic condition 

characterized by irreversible injury and necrosis of myocardial tissue due to 

inadequate oxygen supply. Traditionally, the clinical importance of MI has been 

associated with direct cardiac consequences such as ventricular dysfunction, 

arrhythmias, heart failure, and cardiogenic shock. However, modern cardiovascular 

research demonstrates that myocardial infarction is not an isolated cardiac event 

but a systemic pathological process capable of affecting distant organs through 

interconnected physiological mechanisms. 

The acute phase of myocardial infarction initiates a cascade of inflammatory, 

metabolic, and hemodynamic responses. Reduction of cardiac output leads to 

impaired systemic circulation, decreased oxygen delivery, and disturbance of 
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microvascular function. These changes create conditions for secondary injury in 

organs with high metabolic demands, particularly the kidneys, brain, lungs, and 

gastrointestinal system. In addition, activation of the sympathetic nervous system 

and the renin–angiotensin–aldosterone system contributes to vasoconstriction, fluid 

imbalance, and progressive tissue dysfunction. According to global cardiovascular 

statistics, ischemic heart disease remains among the leading causes of death 

worldwide, accounting for millions of deaths annually. A considerable proportion 

of patients surviving the initial ischemic episode experience complications that 

involve organs outside the cardiovascular system. Clinical observations indicate 

that acute kidney injury may develop in approximately 10–30% of hospitalized MI 

patients, depending on disease severity and accompanying risk factors. 

Neurological complications, including cerebral hypoperfusion and ischemic events, 

occur particularly in patients with extensive myocardial damage and vascular risk 

factors. Pulmonary complications, such as acute pulmonary edema and respiratory 

dysfunction, are also frequent manifestations associated with impaired ventricular 

function. 

The systemic effects of MI are strongly influenced by inflammatory mediators 

released from damaged myocardial tissue. Cytokines, reactive oxygen species, and 

endothelial alterations contribute to widespread vascular dysfunction. 

This inflammatory environment may worsen existing chronic diseases, accelerate 

organ impairment, and increase the risk of adverse outcomes. Furthermore, 

metabolic disturbances including insulin resistance, electrolyte imbalance, and 

coagulation abnormalities may appear during the acute period of infarction. A 

comprehensive understanding of multiorgan complications following myocardial 

infarction is essential for modern clinical practice. Early identification of 

secondary organ involvement allows physicians to implement preventive 

interventions, improve therapeutic decisions, and decrease hospitalization duration 

and mortality rates. Therefore, the evaluation of MI should extend beyond cardiac 

assessment and include systematic monitoring of the entire organism. 

This article focuses on the mechanisms, clinical manifestations, and consequences 

of organ-specific complications developing during myocardial infarction, 

emphasizing the importance of an integrated approach to diagnosis and treatment. 

Literature Review: Myocardial infarction has been extensively studied as a 

cardiovascular event with profound systemic consequences. Earlier approaches 

primarily focused on myocardial tissue damage, coronary artery obstruction, and 

cardiac functional impairment. However, recent scientific perspectives emphasize 

that MI initiates a complex interaction between the injured myocardium and other 

organ systems. This systemic response is associated with inflammatory activation, 

neuroendocrine regulation, vascular dysfunction, and metabolic imbalance. One of 

the most frequently investigated extracardiac complications of myocardial 

infarction is acute kidney injury. The kidneys are highly sensitive to changes in 

blood flow and oxygen availability. During MI, reduced cardiac output and altered 
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renal perfusion may lead to impaired filtration capacity. Additionally, 

inflammatory mediators and oxidative stress contribute to tubular injury. Clinical 

studies have shown that patients developing renal dysfunction after MI have 

increased risks of prolonged hospitalization, heart failure progression, and 

mortality. The presence of pre-existing hypertension, diabetes mellitus, and 

chronic kidney disease further increases susceptibility to renal complications. 

Neurological complications represent another important area of research. Cerebral 

tissue requires continuous oxygen delivery, and myocardial dysfunction can reduce 

cerebral perfusion. Severe infarction, especially when accompanied by arrhythmias 

or thromboembolic events, may result in cerebral ischemic injury. Cognitive 

impairment, transient neurological symptoms, and stroke-related complications 

have been described among patients with cardiovascular instability. The 

relationship between MI and neurological outcomes is also influenced by systemic 

inflammation, endothelial injury, and disturbances in blood coagulation. 

Pulmonary involvement during myocardial infarction has been widely 

documented. Left ventricular dysfunction after infarction causes increased 

pulmonary venous pressure and fluid accumulation within lung tissue. This process 

may result in pulmonary edema, reduced gas exchange, and respiratory failure. 

Inflammatory changes associated with MI can additionally influence pulmonary 

microcirculation and worsen respiratory conditions. Patients with previous chronic 

lung diseases demonstrate higher vulnerability to these complications. The 

gastrointestinal system may also be affected during acute myocardial infarction. 

Reduced perfusion caused by hemodynamic instability can compromise intestinal 

circulation. Severe cases may lead to ischemic changes in the digestive tract, 

impaired barrier function, and increased bacterial translocation. Stress-related 

mucosal injury and gastrointestinal bleeding may occur, particularly among 

critically ill patients receiving anticoagulant and antiplatelet therapies. 

Hematological and metabolic abnormalities have also received significant attention 

in MI research. The acute inflammatory response modifies leukocyte activity, 

platelet function, and coagulation pathways. Increased platelet activation 

contributes to thrombus formation, while excessive inflammatory reactions may 

promote endothelial damage. Hyperglycemia during acute MI, even in patients 

without previously diagnosed diabetes, is associated with poorer clinical outcomes 

due to increased oxidative stress and impaired immune regulation. The systemic 

inflammatory response following myocardial infarction involves the release of 

multiple cytokines and inflammatory mediators. Although inflammation plays a 

role in tissue repair, excessive activation may contribute to secondary organ injury. 

Oxidative stress damages cellular structures and disrupts normal mitochondrial 

function, reducing the ability of organs to maintain physiological activity. 

Modern literature also highlights the importance of endothelial dysfunction in the 

development of multiorgan complications. The endothelium regulates vascular 

tone, inflammation, and coagulation. Damage to endothelial cells after MI causes 
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abnormal vascular responses, increasing the likelihood of microcirculatory 

disturbances in distant organs. This mechanism explains why relatively localized 

myocardial injury can result in widespread systemic consequences. 

Epidemiological investigations demonstrate that the prognosis of MI patients 

depends not only on the extent of myocardial necrosis but also on the number and 

severity of accompanying organ complications. Individuals with multiple organ 

involvement have significantly higher risks of recurrent cardiovascular events and 

reduced quality of life. Therefore, contemporary treatment strategies increasingly 

emphasize early recognition of systemic complications and individualized 

therapeutic approaches. 

The reviewed scientific literature confirms that myocardial infarction should be 

considered a systemic disease process rather than an exclusively cardiac disorder. 

Integration of cardiac monitoring with assessment of renal, neurological, 

pulmonary, metabolic, and inflammatory parameters provides a more complete 

understanding of patient condition and improves clinical decision-making. 

Myocardial infarction represents a critical pathological condition in which local 

myocardial ischemia initiates a broad systemic response affecting multiple organs. 

The severity of complications depends on the size and location of myocardial 

injury, the patient’s age, existing diseases, hemodynamic stability, and the 

effectiveness of early therapeutic interventions. Modern clinical understanding 

recognizes MI as a multisystem disorder because the consequences of cardiac 

injury extend beyond the myocardium and influence the function of distant organs. 

One of the major mechanisms responsible for systemic complications is reduced 

cardiac performance. Following myocardial necrosis, the heart may lose its ability 

to maintain adequate blood circulation. Decreased cardiac output results in 

insufficient oxygen delivery to peripheral tissues, creating a state of systemic 

hypoperfusion. Organs with high oxygen requirements become particularly 

vulnerable. The kidneys, brain, and lungs are among the first systems affected by 

this imbalance. Persistent hypoperfusion can initiate cellular dysfunction, 

metabolic disturbances, and progressive organ impairment. Renal complications 

are among the most clinically significant consequences observed after myocardial 

infarction. Acute kidney injury develops due to a combination of reduced renal 

blood flow, inflammatory activation, oxidative damage, and exposure to 

therapeutic agents used during treatment. The kidneys contribute to maintaining 

fluid and electrolyte balance, therefore their dysfunction can worsen cardiac 

workload. Accumulation of metabolic waste products, electrolyte abnormalities, 

and fluid retention may further decrease cardiac efficiency and increase the risk of 

heart failure. The interaction between cardiac and renal dysfunction creates a 

complex cycle in which damage to one organ accelerates deterioration of another. 

Neurological complications following MI deserve particular attention because 

cerebral function depends on continuous circulation. Severe myocardial injury may 

cause unstable blood pressure, irregular cardiac rhythms, and reduced cerebral 
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oxygenation. These factors increase the risk of neurological impairment. In 

addition, formation of intracardiac thrombi due to impaired ventricular movement 

can lead to embolic events affecting cerebral vessels. Even without obvious stroke, 

temporary reduction of cerebral perfusion may influence cognitive function and 

neurological recovery. Therefore, neurological assessment is an important part of 

comprehensive MI management. 

Pulmonary complications are closely associated with left ventricular dysfunction. 

When the damaged heart cannot effectively pump blood, pressure increases in the 

pulmonary circulation. This pressure causes fluid accumulation in lung tissues, 

reducing oxygen exchange and producing symptoms such as respiratory difficulty. 

Acute pulmonary edema remains one of the most dangerous complications because 

it can rapidly progress and require intensive medical intervention. Inflammatory 

processes during MI may also contribute to changes in pulmonary vascular 

permeability and worsen respiratory conditions. 

The gastrointestinal system may experience secondary effects during severe 

myocardial infarction, particularly in patients with prolonged hemodynamic 

instability. Reduced blood supply to abdominal organs may impair intestinal 

function and increase susceptibility to ischemic injury. In critically ill patients, 

disruption of the intestinal barrier can contribute to systemic inflammatory 

activation. Additionally, the use of anticoagulant and antiplatelet medications, 

although essential for preventing thrombosis, may increase the risk of 

gastrointestinal bleeding. This creates a clinical challenge requiring careful balance 

between preventing cardiovascular events and minimizing bleeding complications 

Another important aspect of MI-related systemic injury is the alteration of 

inflammatory and immune responses. The damaged myocardium releases signaling 

molecules that activate immune cells. Moderate inflammation supports healing and 

scar formation, but excessive or prolonged inflammation can damage healthy 

tissues. Elevated inflammatory activity is associated with endothelial dysfunction, 

abnormal vascular regulation, and increased risk of complications. This explains 

why patients with extensive infarction often demonstrate abnormalities in organs 

that were not directly affected by the original ischemic event. Metabolic 

disturbances also significantly influence outcomes after myocardial infarction. 

Acute stress responses can increase blood glucose levels through hormonal 

activation and altered metabolism. Hyperglycemia contributes to oxidative stress, 

endothelial injury, and impaired immune function. Similarly, electrolyte 

imbalances, especially involving potassium and sodium, may promote cardiac 

rhythm disturbances and complicate recovery. Proper metabolic monitoring is 

therefore essential during both acute treatment and rehabilitation. 

The hematological system plays a central role in the progression of MI 

complications. Platelet activation and coagulation abnormalities contribute to 

thrombus formation, while excessive inflammatory responses may enhance blood 

clotting tendencies. At the same time, impaired microcirculation reduces oxygen 
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delivery to tissues and worsens organ dysfunction. These mechanisms demonstrate 

the close relationship between vascular regulation and systemic injury. Statistical 

observations from cardiovascular research indicate that patients with MI who 

develop complications affecting multiple organs have significantly higher 

mortality rates compared with individuals experiencing isolated cardiac injury. The 

presence of kidney dysfunction, pulmonary failure, neurological events, or severe 

inflammatory responses markedly influences prognosis. Therefore, early 

identification of high-risk patients is essential for preventing irreversible organ 

damage. 

The modern approach to MI treatment should include not only restoration of 

coronary blood flow but also prevention of systemic complications. Continuous 

monitoring of renal parameters, respiratory function, neurological status, 

inflammatory markers, and metabolic indicators improves patient management. 

Early intervention aimed at maintaining adequate circulation and reducing 

secondary injury can substantially improve survival outcomes. Overall, myocardial 

infarction should be viewed as a systemic pathological process involving complex 

interactions between the heart and other organs. Understanding these mechanisms 

allows healthcare professionals to develop more effective strategies focused on 

comprehensive protection of the entire organism rather than only treating 

myocardial damage. 

Conclusion: Myocardial infarction is not limited to myocardial tissue damage but 

represents a complex systemic condition capable of producing serious 

complications in multiple organs. Reduced cardiac output, inflammation, oxidative 

stress, endothelial dysfunction, and metabolic disturbances contribute to secondary 

injury of the kidneys, brain, lungs, gastrointestinal tract, and other systems. The 

development of multiorgan complications significantly worsens clinical outcomes 

and increases mortality risk among affected patients. Early recognition of 

extracardiac disorders, continuous monitoring, and integrated therapeutic 

approaches are essential for improving prognosis. Modern MI management should 

therefore focus on protecting both cardiac function and overall organ stability to 

achieve better recovery and long-term survival. 
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