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Abstract: Cardiogenic shock is a life-threatening condition characterized by 

inadequate tissue perfusion due to primary cardiac dysfunction, most commonly resulting 

from acute myocardial infarction. It is associated with high morbidity and mortality rates 

if not recognized and managed promptly. The pathophysiology involves severe 

impairment of cardiac output, leading to systemic hypotension, end -organ hypoperfusion, 

and metabolic derangements. Early recognition, hemodynamic stabilization, 

pharmacologic support, and timely revascularization or mechanical circulatory support 

are critical to improving outcomes. This article provides an overview of the etiology, 

pathophysiology, clinical presentation, diagnostic approaches, and current management 

strategies for cardiogenic shock. 
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Cardiogenic shock (CS) is a severe form of circulatory failure resulting from primary 

cardiac dysfunction, leading to inadequate tissue perfusion and oxygen delivery. It is 

most frequently caused by acute myocardial infarction, but other etiologies include acute 

decompensated heart failure, severe valvular disease, myocarditis, and arrhythmias. 

Cardiogenic shock remains a major cause of mortality in patients with cardiovascular 

disease, despite advances in reperfusion therapy and intensive care management.  

The pathophysiology of cardiogenic shock involves a critical reduction in cardiac 

output, which leads to systemic hypotension, tissue hypoperfusion, and activation of 

compensatory neurohormonal mechanisms. Reduced perfusion of vital organs results in 

metabolic acidosis, renal and hepatic dysfunction, and further exacerbates cardiac 

compromise. Early recognition and prompt intervention are essential to prevent 

irreversible organ damage and improve survival rates. 

Clinically, cardiogenic shock presents with signs of hypoperfusion, including 

hypotension (systolic blood pressure <90 mmHg), cold and clammy skin, altered mental 

status, oliguria, and lactic acidosis. Pulmonary congestion due to elevated left ventricular 

filling pressures is also common, leading to dyspnea and pulmonary edema. Physical 
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examination may reveal jugular venous distension, weak periphera l pulses, and low urine 

output, indicating severe circulatory compromise. 

Diagnosis of cardiogenic shock relies on a combination of clinical assessment, 

hemodynamic monitoring, and laboratory evaluation. Electrocardiography (ECG) helps 

identify underlying ischemia or arrhythmias, while echocardiography assesses ventricular 

function and structural abnormalities. Invasive monitoring, including pulmonary artery 

catheterization, can provide detailed hemodynamic data to guide therapy in complex 

cases. Laboratory tests typically reveal elevated lactate levels, markers of organ 

dysfunction, and evidence of myocardial injury. 

Management of cardiogenic shock involves immediate stabilization of the patient, 

optimization of oxygen delivery, and treatment of the underly ing cause. Pharmacologic 

support with inotropes and vasopressors may be necessary to maintain adequate cardiac 

output and blood pressure. Revascularization in the setting of acute myocardial 

infarction, through percutaneous coronary intervention (PCI) or c oronary artery bypass 

grafting (CABG), is critical to restoring myocardial perfusion. Mechanical circulatory 

support devices, including intra-aortic balloon pumps, ventricular assist devices, and 

extracorporeal membrane oxygenation (ECMO), are employed in refractory cases to 

maintain organ perfusion while allowing myocardial recovery. 

Cardiogenic shock (CS) represents one of the most severe forms of circulatory failure, 

resulting from primary cardiac dysfunction and leading to inadequate tissue perfusion. 

Despite advances in medical therapy and early reperfusion strategies, CS continues to be 

associated with high mortality rates, particularly in the context of acute myocardial 

infarction (AMI). Understanding the underlying pathophysiology, clinical presentat ion, 

diagnostic evaluation, and management strategies is essential for improving patient 

outcomes. 

The most common etiology of cardiogenic shock is acute myocardial infarction 

complicated by extensive left ventricular dysfunction. In these cases, myocardia l necrosis 

results in a dramatic reduction in cardiac output, causing systemic hypotension and 

hypoperfusion. Other causes include decompensated heart failure, severe valvular heart 

disease such as acute mitral regurgitation or aortic stenosis, myocarditis , and life-

threatening arrhythmias. Less commonly, mechanical complications of AMI, including 

ventricular septal rupture or papillary muscle rupture, can precipitate CS. 

The pathophysiology of CS is characterized by a vicious cycle of decreased cardiac 

output, systemic hypotension, and end-organ hypoperfusion. The initial insult, often 

ischemic myocardial injury, impairs ventricular contractility, reducing stroke volume and 

cardiac output. Compensatory neurohormonal mechanisms, including activation of the 

sympathetic nervous system and the renin-angiotensin-aldosterone system (RAAS), 

initially attempt to maintain perfusion through vasoconstriction and fluid retention. 
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However, these compensatory responses further increase afterload, preload, and 

myocardial oxygen demand, exacerbating cardiac dysfunction. The resulting systemic 

hypoperfusion leads to multi-organ dysfunction, including renal, hepatic, and cerebral 

impairment, as well as metabolic acidosis and lactic acid accumulation. Pulmonary 

congestion due to elevated left ventricular filling pressures often results in dyspnea and 

pulmonary edema, further complicating the clinical picture. 

Clinically, patients with cardiogenic shock present with signs of hypoperfusion and 

hemodynamic instability. Systolic blood pressure typically falls below 90 mmHg, and 

patients often exhibit tachycardia as a compensatory mechanism. Cold, clammy skin, 

delayed capillary refill, oliguria, and altered mental status are common manifestations of 

inadequate tissue perfusion. Pulmonary congestion may produce dyspnea, orthopnea, and 

rales on auscultation. Jugular venous distension and peripheral edema may also be 

present, particularly in cases of right ventricular involvement. Rapid recognition of these 

clinical signs is essential for early intervention and improved prognosis. 

Diagnostic evaluation of CS involves a combination of bedside clinical assessment, 

hemodynamic monitoring, imaging studies, and laboratory investigations. 

Electrocardiography (ECG) is crucial for identifying ischemic changes, arrhythmias, or 

conduction abnormalities, particularly in cases precipitated by acute myocardial 

infarction. Echocardiography provides real-time assessment of ventricular function, 

valvular abnormalities, and mechanical complications. Invasive hemodynamic 

monitoring with pulmonary artery catheterization can yield detailed measurements of 

cardiac output, filling pressures, and systemic vascular resistance, guiding tailored 

therapeutic interventions. Laboratory tests commonly demonstrate elevated lactate levels, 

metabolic acidosis, renal dysfunction, and biomarkers of myocardial injury such as 

troponins and brain natriuretic peptide (BNP). 

Management of cardiogenic shock is multifaceted, focusing on hemodynamic 

stabilization, reversal of the underlying cause, and prevention of end-organ damage. 

Immediate supportive care includes airway management, supplemental oxygen, and, if 

necessary, mechanical ventilation to optimize oxygen delivery. Pharmacologic therapy 

involves the use of inotropes, such as dobutamine and milrinone, to improve myocardial 

contractility, and vasopressors, such as norepinephrine, to maintain systemic blood 

pressure and perfusion. Careful titration is necessary to avoid excessive myocardial 

oxygen consumption, which could exacerbate ischemic injury. 

Revascularization is a cornerstone of treatment in cardiogenic shock due to acute 

myocardial infarction. Prompt percutaneous coronary intervention (PCI) or, in select 

cases, coronary artery bypass grafting (CABG) restores coronary perfusion, limits infarct  

size, and improves survival. Early intervention within the first few hours of symptom 

onset significantly reduces mortality. In refractory cases where pharmacologic therapy is 
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insufficient, mechanical circulatory support devices are employed. These includ e intra-

aortic balloon pumps (IABP), ventricular assist devices (VADs), and extracorporeal 

membrane oxygenation (ECMO), which provide hemodynamic support while allowing 

the myocardium to recover. 

Adjunctive therapies are also important in the management of  CS. Antiplatelet agents, 

anticoagulation, and lipid-lowering therapies are indicated according to the underlying 

etiology, particularly in patients with AMI. Careful fluid management is critical, as both 

hypovolemia and volume overload can worsen cardiac performance. Nutritional support, 

prevention of infection, and monitoring for arrhythmias or thromboembolic 

complications are integral components of comprehensive care. 

The prognosis of cardiogenic shock remains guarded, with in -hospital mortality rates 

historically ranging from 40% to 60%, although early revascularization and advances in 

intensive care have improved outcomes. Predictors of poor prognosis include advanced 

age, multi-organ failure, delayed presentation, extensive myocardial infarction, and 

mechanical complications. Early recognition, aggressive management, and a 

multidisciplinary approach involving cardiologists, intensivists, and cardiac surgeons are 

essential to improve survival rates. 

Long-term management of patients who survive an episode of CS focuses on 

secondary prevention, optimization of cardiac function, and rehabilitation. Guideline -

directed medical therapy for heart failure, including ACE inhibitors, beta -blockers, 

mineralocorticoid receptor antagonists, and, in select cases, SGLT2 inhibitors, is essential 

to reduce morbidity and mortality. Lifestyle modification, patient education, and regular 

follow-up are crucial to prevent recurrent events and improve quality of life. 

In conclusion, cardiogenic shock is a life-threatening condition resulting from severe 

cardiac dysfunction and inadequate tissue perfusion. Its pathophysiology involves a 

complex interplay of reduced cardiac output, compensatory neurohormonal activation, 

and systemic hypoperfusion leading to multi-organ dysfunction. Early recognition, rapid 

hemodynamic stabilization, timely revascularization, and mechanical circulatory support 

are essential to improve survival. Multidisciplinary management and long-term 

secondary prevention are key components in optimizing outcomes for patients with 

cardiogenic shock. 

Cardiogenic shock is a severe and life-threatening form of circulatory failure resulting 

from primary cardiac dysfunction, most commonly caused by acute myocardial 

infarction. Prompt recognition and early intervention are critical to prevent irreversible 

organ damage and improve survival. Management involves hemodynamic stabilization 

with inotropes and vasopressors, timely revascularization, and, in refractory cases, 

mechanical circulatory support. Multidisciplinary care, including cardiologists, 

intensivists, and cardiac surgeons, is essential for optimizing outcomes. Long-term 
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management focuses on secondary prevention, optimization of cardiac function, and 

patient education to reduce morbidity and mortality. 
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