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Vazopresory a inotropika

* Cil podani inotropik:
zvyseni srdecniho
vydeje zvysenim
kontraktility myokardu

* Cil podani vazopresoru:
zvyseni TK cestou
zvyseni periferni
rezistence + redistribuce
CO k cilovym organum

EXTREMIS

. A patient with refractory shock or actual/impending
circulatory collapse.

A patient who has clinical evidence of shock that worsens or
fails to improve despite escalation of therapy.

CLASSIC
@

, = i A patient who has clinical evidence of hypoperfusion
that initially requires pharmacologic or mechanical support.
Hypotension is usually present.
BEGINNING
’ A patient who has clinical evidence of hemodynamic
instability (including hypotension, tachycardia or abnormal
systemic hemodynamics) without hypoperfusion.
AT RISK
. A hemodynamically stable patient who is NOT experiencing
signs or symptoms of CS, but is at risk for its development (i.e.
large AMI or decompensated HF).
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(A) Modifier:
CA with concern for

anoxic brain injury




Doporuceni?

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

sion who do not respond to standard treatment, (=
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
hypoperfusion.”?"w'"s

A vasopressor, preferably norepinephrine, may
be considered in patients with cardiogenic shock
to increase blood pressure and vital organ

perfusion. 8>~ 187




Noradrenalin

« Agonista alfa a beta adrenergnich receptoru
» Vazokonstrikce - muze reflexné snizit TF (a nebo zvysit TF)

* Pozitivné inotropni efekt
* Lék 1. volby pro jakykoliv sok
« Davka: 0,05-1 ug/kg/min
« Efekt odezniva za 1-3 minuty po ukonceni infuze



Noradrenalin

* VVenokonstrikcni efekt -
jako jediny vazopresor
* Mobilizace tekutiny z
zilniho rezervoaru

» Lepsi efekt dodaného
objemu
« Zadny vazopresor
neprokazal lepsSi profil

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gordon 2016 30 104 27 103 14.0% 1.10[0.71, 1.71) -
Lauzier 2006 3 13 3 10 1.8% 0.77 [0.20, 3.03) el
Morelli 2009 8 15 10 15 5.2%  0.80 [0.44, 1.45) ——ire
Russell 2008 140 396 150 382 79.0% 0.90 [0.75, 1.08)
Total (95% CI) 528 510 100.0%  0.92 [0.78, 1.08) Mo rta| | ty
Total events 181 190

Heterogeneity: Chi* = 0.96, df = 3 (P = 0.81); I’ = 0%
Test for overall effect: Z = 1.00 (P = 0.32)

0.01 0.1 1 10 100
Favours [Vasopressin] Favours [Norepinephrine)]

Vasopressin Norepinephrine Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI| M-H, Fixed, 95% CI
Gordon 2016 15 104 7 103 14.4% 2.12 [0.90, 4.99)
Lauzier 2006 1 13 1 10 2.3% 0.77 [0.05, 10.85)
Russell 2008 43 396 40 382 83.3% 1.04 [0.69, 1.56) Ad V er S e
Total (95% CI) 513 495 100.0% 1.19 [0.83, 1.70] ~
Total events 59 48 event o

L. = = ‘PR = k + ¢ + 4
Heterogeneity: Chi* = 2.30, df = 2 (P = 0.32); | 13% 0.01 o1 1 10 100

Test for overall effect: Z = 0.93 (P = 0.35)

Favours [Vasopressin] Favours [Norepinephrine]

Chidambaram S et al. J Crit Care, 2019

Hazard Ratio (95% Cl)

Type of shock
Hypovolemic B
Cardiogenic —a—
Septic —a—
All patients —u
I 1
0.5 Lo 1.5
Norepinephrine  Dopamine
Better Better

De Backer D et al. NEJM 2010



Inotropika

Zvyseni srdecCniho
vydeje zvySenim SV
v dusledku posileni
kontrakce myokardu

Dopamine
Dobutamine
Epinephrine
Norepinephrine

Milrinone

Digoxin

Levosimendan

Beletti et al., JCVA, 2020



Inotropika

Zvyseni srdecCniho
vydeje zvySenim SV
v dusledku posileni
kontrakce myokardu

Zvyseni IC koncentrace Ca2+ iontu
zvysSenim IC koncentrace CAMP
1) ZvySeni produkce

2) Inhibice degradace blokadou PDE Il

Dopamine N
Dobutamine
Epinephrine
Norepinephrine

ﬂ Digoxin

Milrinone

Levosimendan

Beletti et al., JCVA, 2020



Inotropika

Zvyseni srdecCniho
vydeje zvySenim SV
v dusledku posileni
kontrakce myokardu

2) Zvyseni citlivosti

Zvyseni IC koncentrace Ca2+ iontu
zvysSenim IC koncentrace CAMP

1) ZvySeni produkce

2) Inhibice degradace blokadou PDE Il

Dopamine N
Dobutamine
Epinephrine
Norepinephrine

ﬂ Digoxin

Milrinone

> Levosimendan

na Caz2+

Beletti et al., JCVA, 2020



Dobutamin

« Stimulacni ucinek na 31-adrenergni receptory
* Pozitivne ino-dromo-chrono-bathmo tropni
« ZvysSeni CO, TF, tepového objemu

 Slaby efekt na 32 receptory
 Periferni vazodilatace, pokles dTK
« Davka: 3 -5 - 10— 15 ug/kg/min
« Efekt na TK — nizSi davky spis pokles, vyssi vzestup (vazokonstrikce
pres stimulaci a receptoru)

* Obvykly zahajovaci lek



Dobutamin

 Efekt klesa s délkou
podavani
* Po 72 hodinach vyznamne

* Nevyhody: tachykardie,
proarytmogenni, nefunguje u
pacientu na chronicky vyssi
davce BB
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Milrinon

* Inhbitor fosfodiesterazy lll (dalsi: amrinon, enoximon)
» Pozitivné ino-chrono tropni, vazodilatacni

« Davka: 0,375-0,75 ug/kg/min
« Loading dose: 25-50 ug/kg behem 10 minut — snizuje TK
* PIny ucCinek i u pacientu Ié¢enych betablokatorem nebo
digoxinem

* Pro koho s vyhodou: neischemické kardiomyopatie, tezka plicni
hypertenze (vazodilatace plicniho reciste)



DOREMI trial

The NEW ENGLAND JOURNAL ¢of MEDICINE

ORIGINAL ARTICLE

Milrinone as Compared with Dobutamine
in the Treatment of Cardiogenic Shock

Rebecca Mathew, M.D., Pietro Di Santo, M.D._, Richard G. jung, Ph.D.,
Jeffrey A. Marbach, M.B., B.S., Jordan Hutson, M.D., Trevor Simard, M.D.,
F. Daniel Ramirez, M.D., David T. Harnett, M.D., Anas Merdad, M.B., B.S.,

Aws Almufleh, M.B., B.S., Willy Weng, M.D., Omar Abdel-Razek, M.D.

Shannon M. Fernando, M.D., Kwadwo Kyeremanteng, M.D., M.H.A_,

Jordan Bernick, M.Sc., George A, Wells, Ph.D., Vincent Chan, M.D.,
Michael Froeschl, M.D., C.M., Marino Labinaz, M.D., Michel R. Le May, M.D.

Juan J. Russo, M.D., and Benjamin Hibbert, M.D., Ph.D

A Primary Composite Outcome

Primarni kompozitni outcome:

Umrti za hospitalizace z jakékoliv pfiginy,
srdecni zastava, OTS nebo eskalace na
MSP, IM, TIA nebo CMP, zahajeni RRT
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L evosimendan

» Kalciovy senzitizer
 zvyseni citlivosti TnC na kalcium — pozitivneé inotropni
 Stimulace otevieni ATP-senzitivnhich kanalu pro K+ - vazodilatace
systéemova i plicni
* Snizuje preload i afterload
* Vyhody: nezhorsuje ischemii, nepotrebuje 3-receptory

* Po podani trva efekt asi 7-9 dni
 aktivnimu metabolit OR-1896 s poloasem cca 80h

« Davka: 0,05 — 0,2 ug/kg/min — zahajit 0,1 ug/kg min s titraci
« Uvodni bolus 12 ug/kg b&hem 10 min



Dopamin

Ne.

The NEW ENGLAND
JOURNAL o MEDICINE

British Heart Journal, 1977, 39, 536-539

Comparison of dobutamine and dopamine
in treatment of severe heart failure'

JOHN D. STONER III, JAMES L. BOLEN,* AND DONALD C. HARRISON

From the Division of Cardiology, Stanford University School of Medicine, Stanford, California 94303,
U.S.A.

The haemodynamic effects of dobutamine, a new synthetic catecholamine, were studied in 12 patients with
severe congestive heart failure and compared with those of dopamine in 10 clinically similar patients. Dobuta-
mine produced a distinct increase in cardiac index, while lowering left ventricular end-diastolic pressure and

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.9

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*

leaving mean aortic pressure unchamed. Dopamine also significantly improved cardiac index, but at the
expense of a greater increase in heart rate than occurred with dobutamine. Dopamine was ineffective in
Iowmng left ventricular end-diastolic pressure, but increased mean aortic pressure. We conclude that dobuta-

mine is an effective, positive inotropic agent in pauems with severe cor:gesnw heart failure. Because 1t has
comparatively little effect on heart rate and aortic pressure, both major determinants of myocardial oxygen
consumption, it may be of special value in patients with the low output syndrome assoctated with coronary
heart disease.

Hazard Ratio (95% Cl)

Type of shock
Hypovolemic =
Cardiogenic ——
Septic ——
All patients —8
DI.S 1.0 1:5-

MNorepinephrine  Dopamine
Better Better

p = 0,03 pro umrti ve 28. dnu




Vazopresin

» Agonista V1 receptoru — efekt: vazokonstrikce u periferni
vazodilatace
« Jiny mechanismus ucinku nez NOR — nepotrebuje adrenergni receptory
« Nema vliv na kontraktilitu myokardu

* Indikace: tam, kde pri pouziti vysokych davek NOR nelze dosahnout
ciloveho krevniho tlaku
* NOR 0,25 — 0,5 ug/kg/min? klinické rozhodnuti

« SPC - septicky $ok, CSIM — hypotenze pfi mimot&Inim obé&hu, intoxikace
antihypertenzivy ﬁ

- Davka: 1-4 1U/h (nafedit 40 1U do 40ml F 1/1)



Vazopresin a kardiogenni sok

 Studii a dat malo, spise
retrospektivni
* Benefity?
* NizSi potreba noradrenalinu
* Nepotrebuje B-receptory —
nezvysuje primo spotrebu O2

 Rizika: Zvysuje afterload

In-hospital Mortality

Peak 24-hour Norepinephrine Equivalent (mcg/kg/min)

Sarma D et al. JACC 2024 83(13) Suppl. A

Retrospektivni analyza 207 pacienti s CS
Bez postkardiotomického Soku




PULMONARY CIRCULATION
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DECISION: Is VASOPLEGIA present?
*» Low/inappropriately low SVR for CO (warm extremities, wide pulse pressure, SVRI <2000)
* MAP <65 mmHg despite adequate inotropy
* High NE dose >0.3 pg/kg/min

YES ¢

Y NO

Filomia S et al

. ESC Heart Falil. 2026

IF YES (vasoplegic phenotype)

* Add vasopressin 0.01-0.04 U/min.
» Targets: MAP 65 mmHg; reduce
catecholamines; improve perfusion.
» Apply subtype-specific box below.

IF NO (high afterload / pure pump failure)

* Avoid vasopressin.

» Prioritize inotropes and afterload reduction.
« Consider early mechanical circulatory

support.

Choose the SHARC subtype and apply:

g

AMl-related CS

« USE brief AVP only for refractory
hypotension as bridge to PCI/MCS.

» Mechanical complication (e.g., VSR):
AVOID AVP

HF-related CS

» ADHF with high SVR: AVOID AVP
» Mixed shock (low SVR with low CO): USE
AVP as add-on when NE dose is >0.3

pg/kg/min.
* Dynamic LVOTO: USE AVP

Post-cardiotomy CS

« Vasoplegic phenotype: USE AVP
* Pure pump-failure phenotype: AVOID AVP

Secondary (nonmyocardial) CS

» Post—cardiac arrest vasoplegia / arrhythmic
storm: CONSIDER AVP

» Acute MR/AR: AVOID AVP

» Mitral stenosis/inflow obstruction +
tachyarrhythmia: USE AVP

» PE with RV failure: NE first choice




a dalsi

Isoprenalin

« Selektivni agnoista B-receptord, urychluje TF a

V prevod

 Indikace: bradykardie, LQT

Adrenalin

« Silny agonista v8ech adrenergnich receptor
« Efekt na MAP stejny jako NOR
« KPR, sepse — pfidat k NOR a vazopresinu

Methylenova modr
» Postkardiotomicka hypotenze

Angiotenzin I

« Zatim pouze malé zkusenosti pro CS

CENTRAL ILLUSTRATION: Epinephrine Versus Norepinephrine in Cardio-

genic Shock After Acute Myocardial Infarction
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