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Levosimendan a triple mechanism of action 
• Calcium sensitization through binding 

to troponin C 
• Opening of ATP-sensitive potassium 

channels in vascular smooth muscle 
• Opening of KATP channels in cardiac 

mitochondria 
• Does not increase intracellular calcium 

levels 
• Does not increase mortality for heart 

failure patients 
 

Dimitrios Farmakis,  Julian Alvarez,  Tuvia Ben Gal  et al. 
Int J Cardiology 2016; 222: 303-312. 
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Rehberg S et al. Rolle von Levosimendan in der intensivmedizinischen Behandlung des 
myokardialen Pumpversagens. Anaesthesist. 2007; 56: 30-43. 
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The preconditioning, is a biological response, wherein cell 
protective mechanisms are activated (antisquemia, 

antiarrhythmic, on stunned, antiapoptosis… ) after an 
initial controlled injury . 
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Preconditioning 

Ischemic Pharmacological 

Levosimendan 
Sevofluorane…. 
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PtiO2 = Myocardial oxygen pressure 

Ischemic myocardial 
preconditioning 
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Male 56 years. 
ischemic heart disease 

Severely depressed LVEF 
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Women 79 years. Stenosis and mitral   regurgitation, aortic 
regurgitation, tricuspid regurgitation. Normal coronary  

Preconditioning 

She was admitted to Surgical 

ICU 12 hours before surgery. 

Levosimendan 0,1µg/kg/min 

was started. During surgery 

and postoperative 

levosimendan was not 

discontinued and we use 

Dobutamine + Norepinefrine. 
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Female 82 years. Previous mitral regurgitation.  
Acute myocardiac infarction with cardiac 

arrest. Total revascularization with primary 
angioplasty. 

Massive mitral regurgitation.  
Conservative mitral surgery. 

Cardiogenic shock with persistence of mitral 
regurgitation. IABP 

What do we do? 
Mitral prothesis? 
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IABP  removal 72 hours after levosimendan administration 

Monday                                                     Friday  

Levosimendan 0,1- 0,2 µg/kg/min (NO bolus) 

¿Postconditioning….?    
That is? 

 

J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

20 



21 

J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 



22 

J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 



J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

23 



J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

24 

  

  

    





J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

26 



J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

27 



J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 

28 



29 

J. Álvarez: Levosimendan en el paciente quirúrgico y otras situaciones críticas. 



30 

Conclusions: In patients 
undergoing cardiac surgery, the 
benefit of levosimendan in 
terms of survival was not shown 
in multicenter or in high-quality 
trials; however, levosimendan 
therapy was associated with 
reduced mortality in patients 
with preoperative ventricular 
systolic dysfunction. 
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A panel of 27 experts from 18 countries has now reviewed the literature on the use of 
levosimendan in on-pump and off-pump coronary artery bypass grafting and in heart 
valve surgery. This panel discussed the published evidence in these various settings, 
and agreed to vote on a set of questions related to the cardioprotective effects of 
levosimendan when administered preoperatively, with the purpose of reaching a 
consensus on which patients could benefit from the preoperative use of 
Levosimendan. 
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Patients were included if they had perioperative cardiovascular dysfunction, which was 
defined as the presence of at least one of the following criteria: A preoperative left 
ventricular ejection fraction of less than 25%, preoperative support with an intraaortic 
balloon pump, or the need for support with an intraaortic balloon pump or high-dose 
inotropic support in order to be weaned from cardiopulmonary bypass or at any time 
within the first 24 hours after surgery. 

In conclusion, in patients with perioperative 
left ventricular dysfunction requiring 
hemodynamic support after cardiac surgery, a 
low-dose infusion of levosimendan did not 
result in lower 30-day mortality than placebo 
nor did it positively affect any secondary-
outcome measures as compared with 
placebo. 
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CONCLUSIONES Y RELEVANCIA Entre los pacientes con FEVI baja 
(>40%), sometidos a CABG con CPB el levosimendan comparado 
con placebo no mostro una diferencia significativa en el objetivo 
primario subdividido en los tres puntos mencionado. Estos 
hallazgos no respaldan el uso de levosimendan para esta indicación 
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MÉTODOS. Evaluación de la eficacia y seguridad de levosimendan en 
pacientes con una FEVI ≤ 35% sometidos CPB. Los pacientes recibieron una 
dosis de 0.2 μg/Kg/min durante 1 hora, seguido de una dosis de 0.1 
μg/kg/min durante 23 horas, o placebo, con la infusión comenzó antes de 
la cirugía. Los dos objetivos finales fueron: 
 Fallecidos y necesidad de terapia de reemplazo renal en los 30 días. 
 Infarto de miocardio perioperatorio 
 Necesidad de asistencia mecánica hasta el día 5. 
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RESULTADOS. 849 pacientes recibieron levosimendan o placebo. El 
objetivo  primario se identificó en 105 de 428 pacientes (24.5%) del grupo 
levosimendan y en 103 de 421 (24.5%) del grupo placebo. 
CONCLUSIONES. El levosimendan no disminuyó la mortalidad, necesidad 
de terapia de reemplazo renal, infarto de miocardio perioperatorio, o uso 
de asistencia mecánica circulatoria que fue menor que la del grupo 
placebo entre los pacientes con FEVI reducida   
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http://www.tenaxthera.com/ 
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Hematoxylin/eosin Masson’s 
Trichromic 
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J Cardiovasc Med 2017 

94 patients Mitral Regurgitation 
under (MitraClip System) were 
enrolled in a prospective registry.  27 
patients receiving levosimendan.  
Prophylactic levosimendan did not 
affect longterm outcome. However, 
levosimendan as an adjunctive 
therapy to MitraClip implantation. 
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No surgery in patients with heart failure  

Goldman. N Engl J Med 1977; 297: 845-850 
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Male 78 years. Awaiting CABG + aortic valve replacement for severe aortic 
stenosis. LVEF preserved. Abdominal pain. Severe anemia. Hb = 6 g / dL. In 

abdominal scan, mass in colon with liver metastases 

What do we do? 
Cancer surgery? 
Cardiac surgery? 
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Male 78 years. Awaiting CABG + aortic valve replacement for severe aortic 
stenosis. LVEF preserved. Abdominal pain. Severe anemia. Hb = 6 g / dL. In 

abdominal scan, mass in colon with liver metastases 
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Woman. 69 years old. Cholangiocarcinoma. Congestive heart failure. LVEF = 30% 

What do we do? 
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69 años. Colangiocarcinoma. Insuficiencia cardiaca congestiva. LVEF = 30% 
Before surgery. Preconditioning  

Levosimendan 0.1 ug / kg / min without a loading dose 12 hour befor surgery. We 
modified infusion rate  depending patiente response 
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To evaluate the effects of 
prophylactic preoperative 
levosimendan 
administration on left 
ventricular function in HF 
patients undergoing 
noncardiac surgery.  
 
Conclusion: Prophylactic 
preoperative 
levosimendan treatment 
may be safe and efficient 
for perioperative 
optimisation of heart 
failure patients 
undergoing noncardiac 
surgery. 
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Exclusión 
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Anesteziol Reanimatol 2016; 61: 411-7 
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The addition of 
levosimendan to 

standard treatment in 
adults with sepsis 

was not associated 
with less severe organ 
dysfunction or lower 

mortality. 
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J Card Surg. 2008; 23: 251-3 
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Varvarousi G, Xanthos T, Sarafidou P et al.  
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Aneurysmal subarachnoid hemorrhage (aSAH) is one of the leading causes of neurologic disability 
accounting for dismal long term survival rates. aSAH leads to a sudden increase in intracranial pressure 
and a massive sympathetic discharge. Excessive sympathetic stimulation leads to catecholamine 
mediated myocardial dysfunction and hemodynamic instability which may critically hamper brain 
perfusion and oxygenation. In the setting of acute aSAH, administration of vasoactive drugs aims at 
stabilizing impaired hemodynamics. However, studies have shown that conventional treatment with 
vasoactive drugs that lead to Ca+2 overload and increase myocardial oxygen consumption, fail to restore 
hemodynamics and decrease cerebral blood flow. Levosimendan is a non-adrenergic inotropic 
Ca+2 sensitizer with not only beneficial hemodynamic properties but also pleiotropic effects, 
contributing to its cardioprotective and neuroprotective role. Although there have been limited data 
available regarding the use of levosimendan in patients with aSAH, current evidence suggests that 
levosimendan may have a role in the setting of post-aSAH cardiomyopathy and decreased cerebral 
blood flow both in the emergency departments and in intensive care units. The purpose of this review is 
to provide an overview of studies of levosimendan therapy for aSAH, and describe current knowledge 
about the effects of levosimendan in the management of aSAH. 
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Postconditioning? 



Methods: We enrolled a total of 240 patients undergoing veno-arterial ECMO therapy 
after cardiovascular surgery.  
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Results: During a median follow-up period of 37 
months (interquartile range 19–67 months), 
65% of patients died. Seventy-five per cent of 
patients received levosimendan treatment 
within the first 24 h after initiation of ECMO 
therapy.   
Conclusions: These data suggest an association 
between levosimendan treatment and 
improved short- and long-term survival in 
patients undergoing ECMO support after 
cardiovascular surgery. 
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Pulmonary Circulation 2018; 8: 1-7 
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