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In the intensive care unit (ICU) setting,  
≈25% of admitted patients  

receive  
at least 1 vasoactive medication

increasing to >90% in patients with CS

Petursson et al. EHJ-Cardiovasc Pharmacotherapy (2005) 11, 57-65



Inotropes / Vasopressors and more

MAP=

Tissue perfusion 
(end organ rescue)

Microcirculation alteration during cardiogenic shock
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Why Do We Need Inotropes and Vasoactive Agents? 



Bloom et al. J Am Heart Assoc. 2023;12:e029787

Inotropes and Vasoactive Agents: when?



Bloom et al. J Am Heart Assoc. 2023;12:e029787



INOTROPES 

Calciotropes 

Myotropes 

Mytotropes 

Omecamtiv

Perhexilina 
SGLT2i 

Catecholamines

Phosphodiesterase (PDE)  
inhibitors 

Calcium sensitizers 

Dobutamine, Adrenaline,  
Noradrenaline, Dopamine

Milrinone, enoximone

Levosimendan

J Am Heart Assoc. 2023;12:e029787



Gustafsson et al. European Journal of Heart Failure (2023) 25, 457–468

‘inodilatatori’

Which Inotropes and Vasoactive Agents?



Riccardi et al. European Journal of Heart Failure (2024) 26, 411–431

Effects of Inotropes on the Pressure–Volume Loop









Epinephrine kills more

Dosage? MAP target strategy 

Epinephrine up to 3 gamma  
to obtain a MAP of 70 mmHg

Journal of Cardiovascular Pharmacology74(1):38-43, 2019.

JACC VOL. 72, NO. 2, 2018

OPTIMACC Trial

57 patients 
Randomized 1:1



Only 8 patients with right dysfunction 

DOREMI Trial 

CS SCAI B-D



JAMA 2007;297;(17):1883-1891.

Randomized, double-blind trial  

Efficacy and safety of intravenous levosimendan or dobutamine 

1327 patients hospitalized with acute decompensated HF 
who required inotropic support.



(Beta-blocker therapy) 



AMI-CS:  
Lower SVR and trend towards higher CI 

vs  

ADHF-CS:  
Higher SVR and lower CI

Riccardi et al. European Journal of Heart Failure (2024) 26, 411–431

Which Inotropes and Vasoactive Agents?



Vasopressin

Riccardi et al. European Journal of Heart Failure (2024) 26, 411–431



CS pts who received vasopressors during the first 24 hours between 2007 and 2015 

Maximum doses of each vasopressor were converted to norepinephrine equivalents (NEE).  

High dose vasopressor (HDV) use was defined as peak 24-hour NEE ≥0.3 mcg/kg/min.  

The primary outcome was in-hospital mortality.
Prospective evaluation as a catecholamine-sparing therapy

JACC April 2, 2024 Volume 83, Issue 13, Suppl A



Riccardi et al. European Journal of Heart Failure (2024) 26, 411–431



Concomitant mechanical circulatory support treatment

Increases only modestly CO (0.5 L/min),  
but significantly reduces LV afterload

Concomitant inotropic/vasopressor therapy 
remains frequently needed

Relevant support in terms of CO 
(peak flows up to 4.3 L/min with Imp CP, 
Up to 6 L/min with Imp 5.5)

Concomitant inotropic/vasopressor therapy 
not frequently needed 
Persistent inotropic support is 
frequently needed in case of concomitant RV 
dysfunction

Provide both circulatory and respiratory support,  
generating a circulatory support up to 6 L/min.

Concomitant epinephrine use was independently 
associated with higher mortality 
Levosimendan for LV unloading (weak impact)





Guideline-recommended indications for the use of inotropes in  
advanced heart failure, acute heart failure and cardiogenic shock 

Expert Review of Cardiovascular Therapy 2023, 21:8, 573-585 

Which Inotropes and Vasoactive Agents in AdvHF?



Milrinone 
Levosimendan 
Nitroprussiade 

Dobutamine

Gustafsson et al. European Journal of Heart Failure (2023) 25, 457–468

Levosimendan 
Omecamtiv



J. Clin. Med. 2025, 14, 7018



Use the drugs looking for their dose-effect (right dosage for the shortest time)

Thoughtful choice:     Take in mind the pathophysiology (according to phenotype) 

Base your choices on your knowledge and experience

Hopes for new drugs and new evidence

There are no written laws

Grazie per l’attenzione!
roberta.dellabona@gmail.com

Conclusions

Inotropes and vasopressors as a bridge to interventions and strategies that improve outcomes



Sixty-nine patients randomised at a 2:1 ratio to levosimendan or placebo groups, 
receiving treatment by a 6-hour intravenous infusion (0.2 𝜇g/kg/min)  
every 2weeks for 12weeks.



All-cause mortality


