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Vazopresory a inotropika

srdecCni zastava
sok: kardiogenni, septicky, poresuscitacni
hemodynamika: volémie, kardiodeprese

teplota




Kardiogenni sok - klasifikace dle SCAI

Stage E “Extremis”
cardiopulmonary r
facilitated CPR. Thes

Stage D “Dete!
respond to ini

Stage C “Classic” Cardiogen
(inotrope, pressororme

tachycardia v

7 \J v\/\,
(Baran CCl 2019)




Table 4. Mechanism of Action and Hemodynamic Effects of Common Vasoactive Medications in CS

Receptor Binding Hemodvnami
Medication Usual Infusion Dose a, B, B, Dopamine Effects
Vasopressorinotropes
Dopamine 0.5-2 pg-kg-"-min-* - + - = 1CO
510 pg-kg-*-min-* + +++ + ++ TCo, 15VR
10-20 pg-kg-"-min-’ +++ ++ - ++ T15VR, 1CO
Norepinephrine 0.05-0.4 pg-kg-"-min-"' ++++ ++ + - t1SVR, 1CO
Epinephrine 0.01-0.5 pg-kg-"-min-' +—t+ —++= —++ - 1CO, H1SVR
Phenylephrine 0.1-10 pg-kg-"-min-* ++- - - - H1SVR
Vasopressin 0.02-0.04 W/min Stimulates V, receptors in vascular smooth musde T1SVR, « »PVR
Inodilators
Dobutamine 2.5-20 pg-kg-"-min-’ = e - - 11C0, |SVR, |PVR
lsoproterenol 2.0-20 pg/min - ++++ +++ - 11CO, JSVR, |PVR
Milrinone 0.125-0.75 pg-kg-"-min-' PD-3 inhibitor 1C0O, |SVR, |PVR
Enoximone 2-10 pg-kg"-min-’ PD-3 inhibitor 1C0O, |SVR, |PVR
Levosimendan 0.05-0.2 pug-kg-"-min-' Myofilament Ca* sensitizer, PD-3 inhibitor 1C0, ISVR, |PVR

CO indicates cardiac output; CS, cardiogenic shock; PD-3, phosphodiesterase-3; PVR, pulmonary vascular resistance; and SVR, systemic
vascular resistance.
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Vasoconstriction

Phenylephrine
A Norepinephrine

TRROpres B HD Epinephrine

® HD Dopamine

VLD Epinephrine/Dopamine

Positive inotropyl

¥ Dobutamine

% Milrinone HD = High Dose
LD = Low Dose

Nitroprusside

Vasodilation




Inotropes
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Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Madl, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators™

Supplementary Figure 7: Kaplan-Meier curves for 28-day survival in car
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Epinephrine Versus Norepinephrine

for Cardiogenic Shock After
Acute Myocardial Infarction
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ORIGINAL ARTICLE ‘

DOREMI trial

Milrinone as Compared with Dobutamine N Engl ] Med 2021:385:516-25.

in the Treatment of Cardiogenic Shock

Rebecca Mathew, M.D., Pietro Di Santo, M.D., Richard G. Jung, Ph.D.,

# Milrinone % Dobutamine

A Primary Composite Outcome
100
— 1054
£
E 75 = 100
i E
E Q
- Milrinone 9_. 954
' e
’é Dobutamine - a0
2 251 ©
o O %+
T Hazard ratio, 0.91 (35% Cl, 0.61-1.34) I 85
=™
1] T T 1
Q 10 20 30 80 T T T T 1
0 24 48 72 96 120
Drays to Event
' Time (hours
ﬂﬁ;iﬂfk 96 42 26 7 No. at Risk ( )
. Milrinone 96 86 76 67 63 55
Dobutamine 56 43 3 H Dobutamine 96 80 75 62 60 56

Kompozitni primarni endpoint: hospitalizacni mortalita, resuscitovana srd. zastava,
nutnost transplantace nebo MSP, nefatalni IM, TIA nebo CMP nebo zahajeni RRT




Vazopresory

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

Doporuceni Trida |Uroven

Vazopresory (pref. noradrenalin) u pacientd v KS lib
ke zvyseni TK a zlepseni organové perfuze

Surviving sepsis campaign 2021

- preferencné noradrenalin, cil MAP > 65 mmHg
- neadekvatni MAP — pridani vazopressinu




| Inotropika |

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

Doporuceni

Trida

Pacienti se STK < 90 mmHg a evidenci hypoperfuze pfi
absenci reakce na stand. |écbu véetné bolusu tekutin (ke
zlepseni periferni perfuze a zachovani organovych funkci)

lib

Rutinni podavani inotropik neni doporuceno s vyjimkou
symptomatické hypotenze a evidence hypoperfuze

Surviving sepsis campaign 2021

- pridej dobutamin k noradrenalinu nebo pouzij adrenalin

- levosimendan - NE




\ CardShock study- inotropika a vazopresory \
(Tarvasmaki, CCM 2016:208)

Vazopresory
Noradrenalin 75 %
Adrenalin 21 %
Dopamin 26 %
Vazopressin/terlipressin 4 %
Vazopresory - kombinace 30 %
Inotropika
Dobutamin 49 %
Levosimendan 24 %
PDE3i 4% =219

Vazopresor + inotropikum 55 %




Extracorporeal Membrane Oxygenation in the Therapy of Cardiogenic Shock:
Results of the ECMO-CS Randomized Clinical Trial © @

Petr Ostadal, Richard Rokyta, Jiri Karasek, Andreas Kruger, Dagmar Vondrakova, Marek Janotka, Jan Naar,
Jana Smalcova, Marketa Hubatova, Milan Hromadka, Stefan Volovar, Miroslava Seyfrydova, Jiri Jarkovsky,

Michal Svoboda, Ales Linhart, Jan Belohlavek and for the ECMO-CS Investigators
Circulation. 2023 | Volume 147, Issue 6: 454-464, originally published November 6, 2022,

hitps://doi.org/10.1161/CIRCULATIONAHA.122.062949
Norepinephrine 100185.5 %)
Norepinephrine dose [pg/kg/min] 0.50(0.23; 1.24)
Epinephrine 4‘{3-4 %}‘
Epinephrine dose [ug/kg/min] 0.26 (0.14; 0.80)
Dobutamine '[‘1""’r|{547Jf ") |
Dobutamine dose [pg/kg/min] 3.1(4.9:8.0)
Milrinone 38 [32.57%)
Milrinone dose [pg/kg/min] 0.40(0.30; 0.50)
Vasopressin 411(35.0 %)
Vasopressin dose [U/kg/min] 0.0017 (0.0010; 0.0025)
_ Levosimendan 32)(29.4 %)
Eé Vasoactive-inotropic score - median (IQR) 01.0 (30.0; 124.0)




ORIGINAL ARTICLE ’

Blood-Pressure Targets in Comatose

Survivors of Cardiac Arrest

BOX trial, NEJM 2022

J. Kjaergaard, J.E. Moller, H. Schmidt, J. Grand, S. Melstrem, B. Borregaard,
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No. at Risk
Low blood-pressure 396 294 224 279 276 271 270
target
High blood-pressure 393 288 278 272 271 265 263
target

PE: 90-denni mortalita
n. CPC 3-4 pri propusteni

targeting a mean arterial blood pressure of 77 mmHg vs 63 mmHg in
comatose patients resuscitated from out of hospital cardiac arrest did not

result in a different rate of death or severe disability or coma
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@ ESC European Heart Journal: Acute Cardiovascular Care (2021) 10,712-720 ORIGINAL SCIENTIFIC PAPER

European Society doi:10.1093/ehjacc/zuab052
of Cardiclogy

The association between mean arterial
pressure and outcomes in patients with
cardiogenic shock: insights from the DOREMI
trial

Simon Parlow '_D_ 1_‘21', Pietro Di Sant91 ‘231 Rebecca _Mathew1 2, Richard G. !ung1 A4S
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Strategie katecholaminové lécby
- zavery

zhodnoceni volémie

monitorace hemodynamiky

adekvatni cile

individualizace dle fenotypu a faze Soku
co nejmensi davky, co nejkratsi dobu
casovani zavedeni mech.podpory







Hemodynamic stability: Mean arterial pressure> 60-80 mmHg with improvement of tissue perfusion
— parameters
Dynamic arterial elastance (PPV/SVV) > 1

YES
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Decrease norepinephrine [ \ea—ning

Stability

Decrease

4 N
NO

* E,dyn < 1: preload, vasopressor

* E,dyn > 1 beta-blocker {tachycardia), inotrope
p A




Vasoactive inotropic score

VIS = dopamine dose (ug/kg/min) +
dobutamine dose (pg/kg/min) +
100 x epinephrine dose (ug/kg/min) +
10 x milrinone dose (pg/kg/min) +
10,000 x vasopressin dose (U/kg/min) +
100 x norepinephrine dose (ug/kg/min)




EJA Eur J Anaesthesiol 2021; 38:659-663
REVIEW ARTICLE

Vasopressor effects on venous return in septic patients:
a review

U a S -D d i I a ti D n _l.... a S. ﬂ C l:l' n S _t ri C ti ﬂ n Aarne Feldheiser, Simon Gelman, Michelle Chew and Matthias Stopfkuchen-Evans

Change of venous wall tension with
(d) maintained venous filling




Dekatecholaminizace v sepsi

1) Zabréanit kompenzatorni  Optimalizace preloadu

adrenergni stimulaci . .
Korekce hypoxie a anémie

Optimalizace analgézie a sedace

Zabranit overstimulaci beta-receptor

2) Snizit exogenni Inotropika jen pri poruchach kontraktility
privod katecholamin

Alternativné: levosimendan, vasopressin

Zvazit landiolol/esmolol nebo ivabradin

LéCba infekce

3) Ovlivnéni inflamace -~ _ _
Zvazit kortikosteroid
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Card Shock Study

‘ Kardiogenni sok - etiologie ‘ T

Kardiogenni sok (N=219)

AKS 81% non-AKS 19%
STEMI 68% NSTEMI 13%

Mechanické Chronické HF
komplikace 10%

Ostatni 9%

Ischemicka KMP Chlopenni
Neischemicka KMP vady 5%
Takotsubo 2%
Myocarditis 2%




Rizika podani vazopresorlt a/nebo inotropik

» Myocardial « PCWP
demand
« Hypoxia
* Ischemia
" * RV Afterload
= * Atrial
& Arrhythmia * Peripheral
- Vasoconstriction
5 « Ventricular
S Arrhythmia + Splanchnic
= Vasoconstriction
a
Inotropy/
Chronotropy LV Afterload

Van Diepen S, JACC 2018, 72: 183-186




Circulation. 2017;1.36:e232—e268.

Contemporary Management of
Hemodynamicky podklad

Vazoaktivni lécba
NE (pfi I TF n. arytmiich)
Dopamin (pfi { TF, riziko arytmii)

Cardiogenic Shock
A Scientific Statement From the American Heart Association

Prezentace
nebo pf¥icina KS
Wet and cold Noradrenalin n.
dopamin
Inotropika Inotropikum — pridej po stabilizaci
a revaskularizaci (pri IM)
Euvolemic cold Noradrenalin n. NE (pfi I TF n. arytmiich)
and dry dopamin Dopamin (pfi {/ TF, riziko arytmii)
Inotropika Inotropikum — pridej po stabilizaci
a revaskularizaci (pfi IM)
LVEDP mUze byt {, — malé bolusy

tekutin

Malé bolusy tekutin
M TF zkrati diastolu komor a

J LVEDP.
Definitivni reSeni dle priciny,

Aortalni regurgitace Dopamin
Docasna
kardiostimulace kardiochirurgie
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Inotropika

) cAMP dependentni:

* dobutamin

e dopamin

* inhibitory PDE 3 — milrinon
enoximone

Il) non-cAMP dependentni

* |evosimendan

e omecantiv mecarbil — aktivator myosinu

*  istaroxime — inhibitor Na/K ATPazy a aktivator kalciové pumpy

sarkoplasmatického retikula (SERCA 2)

EEEG®



Vazopresory

noradrenalin

dopamin

adrenalin

vazopresin, terlipressin, serlepressin
angiotensin I, metaraminol, metylenova modr




Spravna dif. dg.

hypovolemicky/hemorhagicky sSok
septicky Sok

kardiogenni Sok

- bez nebo s plicnim edémem

- obstrukce LVOT

- plicni embolie s vysokym rizikem
- srdecni tamponada
kombinovany Sok (sepse, LCO)

Volumexpanze

Cave plicni edém: USG, EVLW, CT, RTG
plic

Hypervolémie: diuretika, CRRT

Spontanni ventilace x UPV x weaning




| Kardiogenni $ok - definice |

Hypoperflze tkani a organti zplsobenad srdecnim selhanim
Klinika: chladna akra, oligurie, cyandza, encefalopatie

Hemodynamika
1) perzistujici hypotenze > 30 min
(STK < 90 mmHg nebo pokles o > 30 mmHg)

2) srdecni index < 2,2 I/min/m? pfi vylouceni hypovolémie
(PAOP > 12 mmHg, resp. CVP > 7 mmHg)

Lab: hyperlaktatémie, {,SvO,
NIRS oxymetrie
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KS - hemodynamicky profil
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