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Inotropes On the level of the 
actomyosin cross-bridge, 
inotropy relies largely on: 

(i) the amount of calcium 
available to bind to 
troponin C > Calcitropes

(ii) the calcium affinity of 
troponin C > Myotropes

(iii) the duration of the 
force-producing state 
with availability of high 
energy phosphates > 
Mitotropes



RESULTS OF 
CLINICAL 
TRIALS 
INVOLVING 
POSITIVE 
INOTROPES 
IN HEART 
FAILURE 
WITH 
REDUCED EF 

2019





No inotrope improves survival endpoints in patients with HF 

Studies in refractory AdvHF patients have shown that treatment with intermittent low-
dose dobutamine infusions improves QoL

Small studies have shown that repeated levosimendan administration also improves 
functional capacity and QoL in AdvHF

A meta-analysis of all available clinical trials, confirmed the effect of levosimendan on re-
hospitalization in AdvHF on 3 months (ESC Heart Fail. 2017)

As a result, no positive inotrope is currently approved for long-term use in heart failure. 

Some important conclusions….

International Journal of Cardiology 297 (2019) 83–90



Still, inotropes are indispensable in the 
setting of AdvHF as they do improve 
patients’ symptoms/ QOL …



Inotropes and Advanced Heart Failure (AdvHF)

Eur J Heart Fail 2018;20:11281136.390. 
Ambulatory inotrope infusions in advanced heart failure: a 

systematic review and meta-analysis. JACC Heart Fail 
2018;6:757767 

They can be used as palliative therapy for the relief of symptoms in patients 
without other treatment options.

Intermittent long-term use of inotropes may be considered in outpatients to 
improve functional class and QOL (IIb)

ESC Guidelines 2021



J Cardiovasc Pharmacol 2023



1) Improvements in short-term haemodynamics may not translate into longer-term 
mortality and morbidity benefits 

2) Benefit from inotropes might only be restricted to sub-phenotypes of heart 
failure 

3) The mechanism and dosage of inotropic agents can cause adverse effects 
4) Medical treatment of patients in prior trials did not protect them from sudden 

cardiac death 
5) Inotropes need to improve efficiency and not contractility…

European Journal of Heart Failure (2019) 21, 1064–1078 



Anaesth Crit Care Pain Med. 2022;41:101107 

The subgroup of patients undergoing isolated CABG had a reduction in mortality at day 90, whereas there was 
no significant effect in combined surgery patients. This finding requires confirmation with a specific 
prospective trial.



2023

 None of the established inotropes have been studied comprehensively 
in any closely-defined heart failure subsetting so far…

 It depends on which inotrope and on which subtype of heart failure… 

 We must not throw the baby out with the bath water, just because in 
the past the clinical trials were not focused enough. 









EjF  < 35% 

median Fup 21.8 
months



Schematic of Study Design for the GALACTIC-HF Trial



N Engl J Med 2021; 384:105-116

8%

CV death or 
HF event





N Engl J Med 2021; 384:105-116













O que dizem as guidelines HF ESC 2021?





Considerations for future trials testing positive inotropes

European Journal of 
Heart Failure (2019) 21, 

1064–1078 



Sob T Médica Opt. (4 pilares)
CDI/CRTD

Fej., NYHA, DC/ VS , CPWP, PAD

Fenótipos específicos

Biomarcadores 
stress/lesão 
miocárdica /fibrose

Biomarcadores de lesão 
e disfunção renal

Técnicas avançadas de 
Imagem (echo /RMC)

Análise detalhada/objectiva  
da capacidade funcional e 
qualidade de vida, episódios 
de agudização de IC, 
sobrevida… 

European Journal of 
Heart Failure (2019) 21, 

1064–1078 



5 Take Home Messages
No positive inotrope is currently approved for long-term use in heart failure. Still, 

inotropes are indispensable in the setting of AdvHF.

None of the established inotropes have been studied comprehensively 
in any closely-defined heart failure subsetting so far.

There is a role for dobutamine and levosimendan in advanced heart 
failure.

Omecamtiv Mecarbil is a promising drug > It is necessary to phenotype 
who must benefit with it. 

We need future (and different) trials testing positive inotropes!



Obrigada







HF ESC guidelines 2021



















 Am Coll Cardiol HF 2018;6:874–83

160 patients 
NYHA functional class III or IV symptoms 
QRS duration<130 ms
Ejection fraction 25% and 45% 

Continued medical therapy or CCM 
Fup. 24 weeks.




 Am Coll Cardiol HF 2018;6:874–83




53 patients with a LVEF of 40–45% recruited in previous CCM studies







European Journal Heart Failure 2021 Jul;23(7):1160-1169.  




European Journal Heart Failure 2021 Jul;23(7):1160-1169.  







European Journal Heart Failure 2021 Jul;23(7):1160-1169.  
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