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The definition of Sepsis & Septic shock

• Sepsis is life threatening organ 
dysfunction caused by a 
dysregulated host response to 
infection

• defined as the presence of an 
infection combined with an acute 
change in SOFA score of 2 points or 
more (with the baseline assumed to 
be 0 in patients without any known 
pre-existing organ dysfunction).

• Septic shock is a subset of sepsis in 
which underlying circulatory, cellular, 
and metabolic abnormalities are 
profound enough to substantially 
increase the risk of mortality

• described as a clinically defined 
subset of sepsis cases, wherein, 
despite adequate fluid resuscitation, 
patients have hypotension requiring 
vasopressors to maintain a mean 
arterial blood pressure above 65 mm 
Hg and have an elevated serum 
lactate concentration of more than 2 
mmol/L



• Pro and anti-inflammatory response 
occur simultaneously which is 
initiated by PAMP-PRR interaction 
(TLRs NLRs)

• Tissue damage triggers DMAP 
which interact with PRR sustains 
inflammation.

• Host and pathogen factors 
determine the trajectory and 
severity of the immune response

Dysregulated host response of sepsis
: Anti, and pro-inflammatory response

N Engl J Med 2013;369:840-51



Dysregulated host response of sepsis
: Endothelial dysfunction

• Microvascular thrombosis caused 
by activation of coagulation and 
impaired anticoagulant mechanism 
causes tissue hypoxia

• Vasodilation, hypotension and 
reduced RBC deformability further 
facilitate tissue oxygenation

N Engl J Med 2013;369:840-51



Sepsis and organ failure

Curr Opin Anesthesiol 2021; 34:77–84 



Direct Myocardial Depression in Sepsis

European Heart Journal 2025; 00: 1–15 



Direct Myocardial Depression in Sepsis



• Myocytolysis

• Interstitial fibrosis

• Contraction band necrosis

• Interstitial edema

>> Myocardial depression

Myocardial dysfunction in Sepsis



Hemodynamic change in septic shock

LV filling pressure & cardiac function
by pre & afterload change???



Hemodynamic change of septic shock and 
secondary myocardial dysfunction

Journal of Intensive Care (2016) 4:22 



Challenges in diagnosing septic cardiomyopathy 
and hemodynamic phenotypes of sepsis

Dynamic patient condition

• Premorbid cardiac condition

• Inotropic use

• Autonomic dysregulation of HR 
in sepsis 

• Fluid challenge

• Metabolic abnormality
lactic acidosis, decreased mixed 
venous oxygen saturation

• Differentiation from Tacotsubo
syndrome or myocarditis

Wide spectrum of the disease

• No evidence of cardiac 
dysfunction

• LV systolic dysfunction

• Hyperkinetic LV

• RV failure

• Persistent hypovolemia



Definition of Septic Cardiomyopathy

• No consensus definition

• Reversible myocardial depression

• New-onset bi-ventricular systolic and/or diastolic dysfunction 
unrelated to coronary disease, and with no alternative 
aetiology

• Condition of isolated diastolic or RV dysfunction is under 
debate



Diagnosis of septic cardiomyopathy

LV diastolic function

LV systolic function

RV function

Characteristics of SICM 
• SICM develops early in the course of 

sepsis and rapidly recovers in 
survivors

• Decrease in responsiveness to 
catecholamine

• Reversible LV diastolic dysfunction is 
easily combined

• LV filling pressure remains typically 
normal or low (depressed intrinsic LV 
contraction and increased LV 
compliance)

Cells 2022;11:2833



Diagnosis of septic cardiomyopathy

European Heart Journal 2025; 00: 1–15 





Critical Care 2018;22:112

Echocardiographic parameters and outcome
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Echocardiographic parameters and outcome
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Echocardiographic parameters and outcome



Ejection fraction
Global longitudinal strain
E/e’
TAPSE

?
?

Prognostication of 
septic cardiomyopathy



Korean Circ J. 2023;53:813-825
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Korean Circ J. 2023;53:813-825



Left ventricular ejection fraction 
and overall survival

LV systolic function Hazard ratio (95% CI) p-value*

Hyperdyanamic 1.74 (1.05–2.90) 0.032

Normal 1.00 (ref) -

Mild 1.28 (0.71 - 2.30) 0.410

Moderate 1.78 (0.84 – 3.79) 0.135

Severe 2.66 (1.41 – 5.02) 0.002

* Adjusted for age, sex, underlying disease, and APACHE II score
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Kaplan-Meier curve for mortality in patients with septic shock. The overall 
survival in patients with septic shock was compared by the LV systolic 
function (A) and by the pattern of LV wall motion impairment (B)

J Korean Med Sci. 2020;35(4):e24



Curr Cardiol Rep 2020;22:35



In Summary
Suspicion of cardiac damage:
Insensitivity to catecholamine use in sepsis



In Summary

LV diastolic function

LV systolic function
RV function

No evidence of cardiac biomarkers or ECG findings 
for the diagnosis of septic cardiomyopathy



Thank you for your attention!
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