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Cardiogenic Shock is a complex clinical syndrome that begins with 
hemodynamic instability and can progress to multi-organ failure and 

profound hemo-metabolic compromise  

Cardiogenic shock: from ‘hemo’ to hemo-metabolic condition 

European Journal of heart failure (2020) 22, 1315-1341
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Cardiogenic shock: the goal

Inotropes/Vasopressors/Mechanical support



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

Inotropes and Vasoactive Agents: when?



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 and Vasoactive Agents



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







(Survive 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

Increasing cardiac work in an oxygen-sta
rved heart



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



Mechanical circulatory supports



Moller et al. Eur Heart J 2025 Apr 22; 46(16): 1480-1492



LVEDP ↓ 

LAP ↓ 

PCWP ↓ 

Native LV SV ↑ 

Afterload ↓ 

MVO2 ↑↓ 

PV Loops tell the whole story

ressure support / afterload reduction

Pressure support/afterload reduction



Thiele et al. N Engl J Med 2012; 367:1287-1296 

Intention to treat 
39.7% the IABP group  
vs  
41.3% in the control group  
(RRR 0.96; 95% [CI], 0.79 to 1.17; p=0.92).

Limitations 
• 10% asymmetrical cross-over through IABP arm; 
• Lack of haemodynamic data and shock stage 

definition (probably class C which is not ideal for 
IABP); 

• No information about contact to balloon/contact to 
unloading time; 

• Prevalent IABP use after PCI (86%) and not before

ESC Recommendation Class – LoE
2017 2023

IABP in STEMI-CS due to mechanical complications IIaC IIaC
«Routine» use of IABP in STEMI IIIB IIIB

IABP does not reduce all-cause mortality at 30 days 



Malick et al, Am J Cardiol 2019

+0.6 L/min; +25%+0.1 L/min; +10%

Haemodynamic changes observed after IABP insertion



ASAIO Journal 72(4):p e56-e59, April 2026.



Baldetti L, et al. Circulation HF. 2021

AMI-CS HF-CS

Baldetti L, et al. Circulation HF. 2021



Microaxial flow pump (Impella)



LVEDP ↓	 	 LAP ↓	 	 PCWP ↓ 

Native LV SV↓ 	 Afterload ↓	 MVO2 ↓

Im
pella CP

Microaxial flow pump (Impella)





Moller et al. N Engl J Med 2024 Apr 18; 390(15): 1382-1393

DANGER shock trial Shock cardiogeno in STEMI 
Randomizzato, multicentrico, 360 pazienti 
Mortalità a 180 gg, safety endpoint

89% posizionamento IMPELLA pre PCI

Solo 20% ACC

*escalation of treatment to additional MCS,  
heart transplantation, or death from any cause

*



Post-Procedural Impact of MCS 
Haemodynamics from the DanGer Shock Trial 

Udesen, JAMA Cardiology 2024

Patients who received mAFP support required less inotropic support and had faster lactate clearance 

The DanGer shock trial



Moller et al. N Engl J Med 2024 Apr 18; 390(15): 1382-1393

DANGER shock trial
Uomini 
< 67 anni 
PAM < 82





ACC presentation 2024 & N Engl J Med 2024;390:1382-1393

The DanGer shock trial



Post-Procedural Impact of MCS 
A subanalysis from the DanGer Shock Trial 

Zweck et al, Circulation 2024

In addition to clinical variable device related 
factors was associated with AKI Consider Escalation!

The DanGer shock trial



HEMODYNAMIC MONITORING IN IMPELLA RECIPIENTS

If you want to use Impella, do not use it blindly!



LVEDP ↑	 LAP ↑	 	 PCWP ↑ 

Native LVSV↓	 Afterload ↑	 MVO2 ↑

ECMO: PV Loops tell the whole story



Thiele et al. N Engl J Med 2023 Oct 5; 389(14): 1286-1297

ECLS shock trial Shock cardiogeno post SCA 
Randomizzato, multicentrico, 420 pazienti 
Mortalità a 30 giorni



There is no such a thing as a free lunch



The ECPELLA concept



There is no such a thing as a free lunch



Benenati S, Porto I, Heart Fail Rev. 2021

Treatment ranking

Additive benefit of Impella pump on top of VA-ECMO in CS

Mechanical circulatory support in patients with  
cardiogenic shock not secondary to cardiotomy:  
a network meta-analysis



The HSM Shock Team approach: IMPELLA CP5.0 



The HSM Shock Team approach



Naidu et al. Journal of the Society for Cardiovascular Angiography & Interventions 1 (2022)



Benenati S et al, G Ital Cardiol (Rome). 2021 Sep;22(9 Suppl 1):29S-38S

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

Conclusions


