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Definition of Vasoplegia Syndrome

• Low MAP (typically defined as <50-60)

• Cardiac Index >2.5 ml/m/min

• PCWP<10 mmHg

• CVP< 5 mmHg

• Low SVR (<800 dynes/s/cm)

• ABSENCE of:  obvious infection

• DESPITE “high dose” norepinephrine administration +/- vasopressin





Vasoplegia Occurs in All Shock States

• “The M=majority of mechanisms associated with vascular 
hyporesponsiveness to vasopressors (inflammation, nitric oxide, 
potassium and calcium channels, adrenomedullin, and free radicals) 
are also common to hemorrhagic shock, cardiogenic shock (including 
in post-cardiopulmonary bypass patients), anaphylactic shock, and, 
more generally, during ischemia-reperfusion, such as cardiac arrest or 
multiple trauma.” (Levy et al 2018)



Mechanisms of Vasoplegia

• Three major receptors are involved in regulating vascular tone:  
adrenergic, vasopressin 1, and angiotensin type 1.
• The initial phase of shock results in sustained activation of the 

receptors which are then desensitized, causing vascular 
hyporesponsiveness to pressors.
• AT1 receptors are downregulated.
• iNOS (inducible nitric oxide synthase) expression is enhanced during 

vasoplegia, caused by endotoxin and cytokine release.
• Prostacyclin and COX-2 pathways are also involved.



Glucocorticoid Influence

• Critical illness-related corticosteroid insufficiency (CIRCI) occurs in 
50% of septic shock patients.
• Causal Mechanisms: insufficient synthesis of cortisol, tissue resistance 

to cortisol, and an excessive proinflammatory response.
• Cortisol levels affected by proinflammatory secretion.
• TNF-alpha and IL-1 are released in shock states and these 

downregulate ACTH and cortisol production.





Treatment of Vasoplegia

• Most recent Cochrane Review on treatment of vasoplegia (2016) 
found “no evidence of substantial differences in total mortality 
between several vasopressors.”

• Norepinephrine and Vasopressin traditionally considered “best” 
pressors for vasoplegia.

• Methylene Blue

• Newest Agent: Angiotensin-II (Giapreza)



Methylene Blue

• Antagonizes endothelial NOS activity
• May scavenge NO directly and inhibit guanylate cyclase
• May attenuate ischemia/reperfusion injury (some animal models 

have shown reduction in need for inotropes after administration)





Angiotensin II (Giopreza)

• ATHOS-3 Trial showed increase in blood pressure in patients with 
vasodilatory shock that did not respond to high doses of 
”conventional” vasopressors.
• Patients on Angiotensin II had lower requirements of catecholamines

than patients on placebo.
• Angiotensin-II NOT associated with higher mortality or greater 

frequency of cardiovascular and other adverse events than placebo.




