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When Can 

Patients with 

Cardiogenic

Shock be 

Discharged

from ICU?

• Stabilization of vital signs

• Resolution of shock

• Adequate organ perfusion

• Improved cardiac function

• Weaning from mechanical circulatory
support or vasopressors

• Recovery of organ systems (i.e. renal
and hepatic function)

• Discharge criteria should also consider
the availability of intermediate care 
facilities for continued monitoring and 
rehabilitation .



Chest 2003; 124:1885–1891 





Mechanisms of Microcirculatory

Dysfunction in Cardiogenic Shock

• No/Low/ Heterogeneous

capillary perfusion

• Stasis

• Shunting area

• Hemodilution of 

microcirculatory blood

• Capillary leak syndrome







• Addressing the underlying causes
• Preventing recurrence
• Optimizing therapy and cardiac function
• Treating and monitoring complications
• Ensuring rehabilitation to improve quality

of life. 

A comprehensive, multidisciplinary
approach is essential.

Management of patients recovering

from cardiogenic shock after discharge

from the ICU:



Addressing underlying causes

Journal Of Cardiac Failure 2021 27(10): 1126-1132.



Intensive Care Med (2024) 50:1814–1829



Addressing mechanisms

Intensive Care Med (2024) 50:1814–1829



Optimizing therapy



• Frequent Clinical Assessments:

Monitoring for signs of recurrent heart failure, 

arrhythmias, or worsening organ dysfunction.

• Echocardiography:

Serial evaluation of cardiac function, particularly

LV function, to guide therapy adjustments.

• Biomarker Monitoring:

Natriuretic peptides (BNP/NT-proBNP) and kidney

function for early detection of decompensation.

• Risk Factor Optimization

• Control of Comorbidities

• Smoking Cessation

• Weight Management

Preventing recurrence



Mechanisms of Recurrent
Ischemia

• Incomplete Revascularization

• Stent Thrombosis

• Progression of 
Atherosclerosis

• Microvascular Dysfunction

• Increased Myocardial Oxygen
Demand



Balancing thrombo-embolic vs. 
Hemorragic risk



Treating and monitoring 
complications Infective risk

Pneumonia: Frequently ventilator-associated in
patients requiring mechanical ventilation.

Bloodstream Infections: Central venous catheter
use for monitoring and medication delivery can
lead to infections by pathogens such
as Staphylococcus aureus or Candida species.

Urinary Tract Infections: Indwelling urinary
catheters commonly lead to hospital-acquired
UTIs.

Surgical and Device-Related Infections: Intra-aortic
balloon pumps (IABP), extracorporeal membrane
oxygenation (ECMO), or left ventricular assist
devices (LVADs).

Sepsis: localized infections spreading systemically,
further impairing cardiac function.





Shock 2019 51(4): 410-415.

• Ischemic Enteritis 
and Colitis

• Stress-Related 
Mucosal Damage

• Intestinal Barrier 
Dysfunction

• Acute Mesenteric
Ischemia 

• Paralytic Ileus



Treating and monitoring 
complications: Cognitive Impairment



Intensive Care Med (2024) 50:901–912

Retrospective, population-based cohort

study in Ontario, Canada of critically ill

adult (≥ 18 years) survivors of AMI-CS

compared to patients to AMI survivors

without shock.



Treating and monitoring 
complications:
Physical Deconditioning

Eur Heart J Acute Cardiovasc Care 2022, 11(5): 397–406.
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• Management of post-ICU CS remains a challenge.

• Despite all efforts, mortality remains high.

• More efforts are needed to identify tailored
therapies for CS patients.

• Multidisciplinary teamwork is crucial to improve
outcomes.

• Innovative developments in biomarkers and use of
artificial intelligence might enhance personalized
care in CS patients globally.

Conclusions







Treating and monitoring 
complications: Inflammation
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European Heart Journal: Acute Cardiovascular Care (2022) 11, 356–365 



Nikhil Narang et al. J Am Coll Cardiol HF 2023; 11:845-851

Parameters to Monitor in Patients with 
Cardiogenic Shock in the Critical Care Unit
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