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Levin R. Preoperative levosimendan decreases mortality and the development of low cardiac output in high-risk patients with severe left
ventricular dysfunction undergoing coronary artery bypass grafting with cardiopulmonary bypass. 2012



Levosimendan — oblasti zajmu
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* Kardiologie — akutni dekompenzace srdec¢niho selhani

Levosimendan in acute decompensated heart failure: Systematic review and meta-analysis. Cornejo W et al.
Medicina Universitaria 2017
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O Levosimendan - signifikantni zvyseni EF LK a pokles BNP
- vyznamna asociace s - hypotenzi, cefaleou, incidenci arytmii



> Kardiologie — akutni dekompenzace srde¢niho selhani

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Inotropic agents
Inotropic agents may be considered in patients
with SBP <90 mmHg and evidence of hypoperfu-

sion who do not respond to standard treatment, c
including fluid challenge, to improve peripheral

perfusion and maintain end-organ function.™

Inotropic agents are not recommended rou-

tinely, due to safety concerns, unless the patient c

has symptomatic hypotension and evidence of
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* Kardiologie — kardiogenni Sok pti akutnim infarktu myokardu

Fang M et al. Levosimendan in patients with cardiogenic shock complicating myocardial infarction: A meta-
analysis. Medicina Intensiva 2018. (13 studii, 648 pacientu)
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"Kardiologie — kardiogenni sok pri akutnim infarktu myokardu

Fang M et al. Levosimendan in patients with cardiogenic shock complicating myocardial infarction: A meta-
analysis. Medicina Intensiva 2018. (13 studii, 648 pacientu)

Table 2 Secondary end points.

Outcome of interest No. of studies  MD (95% Cl) P (%)  P(Qtest) Tau?

SOFA 2 —1.87 [-3.92, 0.18] 0.07 72 0.03 1.74
Cardiac index (Lmin~"m~2) 4 0.17 [0.06, 0.29] 0.003 3 0.38 0.00
Cardiac power index (Wm~2) 3 0.08 [0.03, 0.13] 0.003 60 0.08 0.00
Ejection fraction (%) 4 1.43 [1.03, 1.83] <0.0001 20 0.29 0.04
End-systolic volume (ml) 3 —6.18 [-9.94, —2.42] 0.001 76 0.02 8.23
Mean blood pressure (mmHg) 2 3.49 [1.05, 5.94] 0.005 0 0.48 0.00
Pulmonary artery pressure (mmHg) 2 —4.00 [-7.41, —0.58] 0.02 24 0.25 1.92
Scv0; (%) 2 11.40 [7.35, 15.44] <0.00001 0 0.7 0.00
ICU days 3 —0.16 [-3.14, 2.83] 0.92 0 0.59 0.00
GFR 2 3.54 [-7.04, 14.13] 0.51 70 0.07 42.31
PAOP 2 1.25 [-0.12, 2.62] 0.07 0 0.88 0.00




° VSeobecna intenzivni péce — septicky sok

Gordon A. Levosimendan for the Prevention of Acute Organ Dysfunction in Sepsis.
LEOPARDS Study, NEJM 2016

Q dvojité slepy, multicentricky RCT, 516 pacientu
O Levosimendan vs. Placebo

O Pacienti v septickém soku s vasopresorickou podporou

Vysledky: - SOFA....6.68 + 3.96 vs. 6.06 + 3.89, P=0.053
- 28-denni mortalita.... 34.5% vs. 30.9%, P=0.43
- 7 incidence selhani weaningu UPV u levosimendanu (HR 0.77, P=0.03)
- T incidence tachyarytmii u levosimendanu (3,1% vs. 0,4%, P=0.04)



> VSeobecna intenzivni péce — septicky sok

Effect of levosimendan on mortality in severe sepsis and septic shock: a metaanalysis

of randomised trials
Wei Chang et al., BMJ Open 2018
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"VSeobecna intenzivni péce — septicky Sok

Effect of levosimendan on mortality in severe sepsis and septic shock: a metaanalysis
of randomised trials

Wei Chang et al., BMJ Open 2018

O Mortalitni benefit neprokazan - u pacientt s nizkou EF LK
- ve srovnani s dobutaminem

O Bez vlivu na davku vasopresorické podpory
O Signifikantni zlepseni - Cl, EF LK

- clearance laktatu

1 Levosimendan asociovén s vysokou pozitivni tekutinovou bilanci



"V$eobecna intenzivni péce — septicky sok

. : L : ®
Surviving sepsis campaign: international L
guidelines for management of sepsis and septic
shock 2021

Inotropes

Recommendations

41. Far adults with septic shock and cardiac dysfunction with persistent
hypoperfusion despite adequate volurme status and arterial blood
pressure, we suggest either adding dobutamine to norepinephrine or
using epinephrine alone

Weak recormmendation, low quality of evidence

42, For adults with septic shock and cardiac dysfunction with persistent

5 and arterial blood pres-
sure, we suggest against using levosimendan
Weak recormmendation, low qualty of evidence
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Kardiochirurgie - LEVO-CTS

(Levosimendan in Patients with Left Ventricular Dysfunction Undergoing Cardiac Surgery)
Mehta RH et al. NEJM, 2017

O Multicentricka, placebo kontrolovana RCT (882 pacientt), 70 nemocnic, USA, Kanada

Q Kardiochirurgicky vykon na mimotélnim obehu, EF LK < 35%

O Predoperacni podani levosimendanu (bolus 0.2 ug/kg/min na 1 h, kont. 0.1 ug/kg/min na 24 h
d Primarni outcome: 4-slozkovy kompozitni endpoint 24.5% vs. 24.5% (Levo vs. placebo, P=0.98)

(30denni mortalita, pouziti RRT, mechanicke podpory, infarkt myokardu)

2-slozkovy kompozitni endpoint 13.1% vs. 11.4% (P=0.45)
(30denni mortalita, pouziti mechanické podpory)

O Sekundarni outcome: _ (Levo vs. placebo, P=0.007)
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Kardiochirurgie — Subanalyza LEVO-CTS

van Diepen S et al. Levosimendan in patients with reduced left ventricular function undergoing isolated coronary
or valve surgery. J Thorac Cardiovasc Surg. 2020.

O Subanalyza LEVO-CTS dle typu vykonu _ chlopen 11.4%, komb. 22.2%)

O Bez rozdilu ve 2 a 4-slozkovéem kompozitnim skore u CABG
O U chlopni a komb. vykonu vyssi incidence 2-slozkového skore u levosimendanu (22.4 vs. 2.1%, P=0.02)

O 90denni mortalita vyznamné nizsi u CABG (2.1 vs. 7.9%, Levo vs. Placebo, P=0.011)
O Vzestup Cl vyssi s levosimendanem u CABG (P=0.051)
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Kardiochirurgie - CHEETAH trial

(Levosimendan for Hemodynamic Support after Cardiac Surgery)
Landoni G et al. NEJM, 2017

O Multicentricka, placebo kontrolovana RCT (506 pacientu), ukonceno pro futilitu, 14 nemocnic Italii,
Rusku a Brazilii

O Kardiochirurgicky vykon na mimotélnim obehu - EF LK <25%
- pouziti IABP
- vysokodavkovana inotropika béhem/po operaci

O Pooperacni podani levosimendanu (kont. 0.025-0.2 ug/kg/min na 48 h)

O Primarni outcome: 30denni mortalita 12.9% vs. 12.8% (Levo vs. placebo, P=0.97)

O Sekundarni outcome: bez rozdilu - v délce UPV, ICU pobytu, hospitalizace
- incidenci hypotenze a arytmii



Kardiochirurgie - LICORN trial

(Effect of Levosimendan on Low Cardiac Output Syndrome in Patients With Low Ejection Fraction

Undergoing Coronary Artery Bypass Grafting With Cardiopulmonary Bypass )
Cholley B et al. JAMA, 2017

O Multicentricka, placebo kontrolovana RCT (335 pacientu),13 nemocnic ve Francii
O Kardiochirurgicky vykon na mimotélnim obéhu - EF LK < 40%

O Predoperacni podani levosimendanu (kont. 0,1 ug/kg/min po uvodu do CA na 24 h)

O Primarni outcome: 3-slozkovy kompozitni endpoint 52% vs. 61% (Levo vs. placebo, P=0.15)
(inotropika ve 48 hod, mechanicka podpora, RRT)

O Sekundarni outcome: _Levo vs. placebo, P=0.39)

3mesicni mortalita 8% vs. 10%(Levo vs. placebo, P=0.59)



Proc to nefunguje ?77?

 Neadekvatni davkovani, nacasovani podani

Q Prilis neselektivni populace nemocnych - CABG vs. chlopenni vykony
- pritomnost prilis zdravych pacientu

O Typ postizeni myokardu
(CABG - stunning/hibernace myokardu vs. pokrocila apoptoza/fibroza myokardu u chlop. vykonu)

O Neadekvatni metodologie studii (napfr. ukonceni pro futilitu u CHEETAH trial)



Zaver

O Levosimendan funguje jako inotropikum

 Dle EBM neexistuje robustni diikaz o zlepseni zasadnich parametra klinického outcome
ve srovnani s ostatnimi inotropiky

O Potencial vyuziti ve specifickych situacich (_, selhani PK, plicni

hypertenze, Tako-Tsubo, otrava kardiofarmaky)

O V soucasné dobe defenzivni medicinské praxe je stale pouzivan jako superiorni
inotropikum posledni volby
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